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[TOACHUTEJIbHAA 3AIINCKA

[Icuxonoro-negarornyeckasl XapakTepUCTUKA CIA00BUIAIIMX O0yYaArOIIUXCS
Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHUs

CnaboBunenue 00yCIJIOBIICHO 3HAYUTEIbHBIMU HapyUICHUSIMU
(GYyHKUMOHUPOBAHUS  3pUTEIBHOM  CHCTEMBI  BCIEJICTBUE €€  IMOpaKeHHUS.
CnaboBuieHHE XapaKTEPU3yeTCsl MOKA3ATENSIMU OCTPOTHI 3PEHHUS JTyUIIIe BUISIIETO
rjiaza B yCIIOBUSX ONTHYECKON KOPPEKIMH, a TaKXKe MOXXET ObITh 0OYCIOBIIEHO
HapYILIEHUEM IT0JISI 3pEHUSI — €lIe OJTHON OCHOBHOM 3pUTENbHON (DYHKIIMH.

B cooTBeTCTBUM € KJIMHUKO-TIEAArOrHYeCKOM KiaccudUKaluen aeTeit ¢
HapyILIEHUsIMUA 3peHUsl TIo ocTpore 3penust B.3. JleHuckuHoM, K cliaboBUIAIIIM
oTHOCATCA oOydvaroruecss ¢ octporoil 3perus ot 0,05% mo 0,4% nHa mydmne
BUJIANIEM TJIa3y B  YCJIOBHSX ONTHYECKOW Koppekiuu. CraboBUASIIIX
oOydJarommxcs UeNecoo0pa3HO MOJpa3feisaTh Ha CIEIyIOUUe TpPYIIbl B
3aBUCUMOCTH OT CTETICHU BBIPAXKEHHOCTU HAPYIICHUS 3pCHHUS:

1. CnaboBugiue ¢ octpoToit 3penust B npeaenax ot 0,05 % mo 0,09 %
Ha JIy4Ille BUJSIIEM TJIa3y B YCJIOBUSX ONTUYECKON KOPPEKIUHU (TsKenasi CTENeHb
c1abOBUIACHUSA).

2. Cnabosumsiiue ¢ octpotoit 3penus ot 0,1% mo 0,2% nHa myurie
BUJIAIIIEM TJla3y B YCJIOBHUSX ONTHYECKOM KOPPEKIMU (CpelHsisi CTEeNeHb
C1aOOBUICHUA).

3. CnaboBunsamue ¢ octpotoi 3penus ot 0,3% mo 0,4% Ha myurne

BUJIAIIIEM TJla3y B YCJIOBHSX ONTHYECKOM KOPPEKIUU (JIeTKas CTeneHb
C1aOOBUICHUA).

CnaboBuieHHe TMPOSBISETCS B MHOTro0Opa3HbIX AU(PHEepeHIUPOBAHHBIX
KJIIMHAYECKUX opMax (HapyuieHue pedpakiiiu, NaToJorus XpycTajiuka, riiaykoma,
3a00J1eBaHMS MPOBOIAIIEH YaCTH 3PUTEIBLHOTO aHAIM3aTopa — 3pUTEIILHOIO HEpBa
Y 3pUTEIIBHBIX TPAKTOB, BPOKICHHAS MUOIIHS, KaTapaKTa, TUIIEPMETPOIIUS BHICOKON
CTEIECHU, PETUHOMNATHS HEJIOHOUIEHHBIX, YaCTUUHAsI aTpo(usi 3pUTEILHOTO HEPBA,
paznuuHbie JepopMaliu  OpraHa 3peHHsT W T.J1.), I[OATOMY 3pUTEIIbHbIC
BO3MOYKHOCTH CJIA00BUISIINX 00YYArONTUXCS OTIUYAIOTCS HEOTHOPOIHOCTHIO.

OOyuaroiuecs TpeThed TPYIIBI MMEIOT TOKa3aTeJd OCTPOTHI 3pEHUS,
MO3BOJISIONINE HCIONB30BaTh 3PEHHUE I TOCTPOCHUS IOJHOIEHHOTO 00pasa
oObekTa (mpenMeTa), BOCIPUHMMAEMOro Ha Onm3koMm paccrosHuu. OmaHako,
oOy4aromniyecs: JaHHOW TPYMIbl UCTIBITHIBAIOT PSJ TPYAHOCTEH, Kak B IpoIiecce
BOCIIPHUATHUSL OKPYXKAIOIIETO MHpa, TaK M B Tpollecce y4eOHO-TIO3HABATEIHHON
JEATCIBHOCTH. TPYAHOCTH 3PUTEIBHOTO BOCIHPHUATHS MOTYT YCYIyOJSThCS
BTOPUYHBIMU (DYHKITMOHATLHBIMU 3PUTEIIBHBIMU HAPYIICHUSIMHU.

OnHolt M3 BaXXHEUIIMX TCUXOJOTHUUYECKUX OCOOCHHOCTEH, 0O0YCIOBICHHBIX
c1abOBUACHUEM SIBIIICTCS HEAOpa3BUTHUE C(hEpbl UYBCTBEHHOI'O IO3HAHMS, UTO
NPUBOJUT K HU3MEHEHHUSM B TMCHUXO(DHU3NUYECKOM pPa3BUTHUU, BO3HUKHOBECHHIO
TPYAHOCTEM  CTAHOBJICHMS  JIMYHOCTA M 3aTPYJHEHHH  MPEIMETHO-
MPOCTPAHCTBEHHOM U COLIMAIBHOM aianTaiuu. B KoppeKInoHHO-00pa30BaTeIbHOM



u KOppeKHI/IOHHO-pea6I/IJII/ITaI_II/IOHHOM npouecce BaKHOC 3HAYCHUC HUMCECT
BpCMCHHOﬁ (I)aKTOp. BpCM}I BO3HHUKHOBCHU CJ'Ia6OBI/I,Z[€HI/I$I WJIN 3HAYUTCIBHOI'O
CHUIKCHUS 3PHUTCIIBHBIX (I)YHKHI/Iﬁ OKa3bIBACT BJIMAHHUC HC TOJIBKO Ha XapaKTCp
HCI/IXO(i)I/ISHIIeCKOFO Pa3BUTHA, HO 141 Ha B(i)(I)CKTI/IBHOCTB OBJIaACHUS
KOMIICHCATOPHBIMU HABBIKAMMU.

B OcIoM, CBO€O6pa3I/I€ HCI/IXO(l)I/IBI/I‘ICCKOFO Ppa3BUTHUA CJ'Ia60BI/II[}IHII/IX
06y‘IaIOHII/IXCSI XApPAKTCPU3YCTCA CICAYIOIINMU OCO6€HHOCT5{MI/I, OKa3bIBarommMH1
OTPULATCIIBHOC BIIMAHNC HA y‘—I€6HO'HO3HaBaTCHBHYIO ACATCIBbHOCTD.

° 00€THEHHOCTh YYBCTBEHHOTO OIIBITA;

° CHW)KEHHE OOITCH 1 3pUTEIIbHON Pab0TOCTIOCOOHOCTH;

° 3aMeICHUE TeMIIa BBITIOJIHEHUS IPEAMETHO-TIPAKTUUECKUX JIEUCTBUM;
° 3aTPyIHCHHWE BBITIOJHEHUS 3PHUTEIBHBIX 3aJaHui, TPeOyomux

COTJIaCOBaHHBIX JIBIDKCHHM TJIa3, MHOTOKPATHBIX MEPEBOJIOB B30pa ¢ 00OBEKTa Ha
00BEKT;

° TPYJHOCTH B OBJIQJICHUU N3MEPUTEIHHBIMU HABBIKAMU, BBIMOJIHEHUE
3aJlaHul, CBSI3aHHBIX CO 3PUTEIBHO-MOTOPHOM KOOpAMHAIIMEH, 3pUTEIBHO-
MPOCTPAHCTBEHHBIM aHAJIM30M U CUHTE30M;

° CHW)KCHUE [IBUTATEJIbHOM aKTHUBHOCTH CBOeoOpaszue (HU3NIECKOTO
pa3BUTHS, MPOSIBISAIONICECS B HAPYIICHUSX KOOPAMHAIIMM, TOYHOCTH, 00beMa
JBIDKEHUN, HApYIICHUSX COYETaHUS JBW)KCHHUH TJ1a3 W Pa3jIMYHbIX 4YacTed Teuna,
TPYAHOCTH (POPMHUPOBAHUS JBUTATEITHHBIX HABBIKOB.

Oco0Onie 00pazoBaTenbHbIC MOTPEOHOCTH CIAOOBUASIIMX OOYYArOUIMXCS Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs

Ctpyktypa o0COOBIX 0O0pa3oBaTeIbHBIX MOTPEOHOCTEH  CIA0OBUISAIIUX
oOyyJarommxcsi Ha YpPOBHE cCpelHero oOiero oOpa3oBaHUs MPEJCTABICHA Kak
NOTPeOHOCTSIMU, OOIIMMU 7151 Beex oOydaromuxcea ¢ OB3, Tak u cneunduueckumu
MOTPEOHOCTSIMU, XapaKTEPHBIMU TOJBKO JJI1 00YUaIOIIUXCS JAHHOU TPYIIIIHI.

K cneruduaeckrum 0coObIM 00pa30BaTeIbHBIM MOTPEOHOCTSM CIIA00BUISIINX
OOyYaronIMXcs B CPEHEN IIKOJIe, OTHOCATCS:

* y4eT TpH OpraHu3aluu OOYyUYCHHS CIA0OBUIAINX OOYyYAIOIMIUXCA MX
3pUTEIBHBIX  BO3MOXHOCTEHW,  3pUTETBLHOTO  JAWarHo3a  (OCHOBHOTO U
JOTIOTHUTENBHOTO), O(TATbMO-TUTUEHUYECKUX H  O(PTAIBMO-3PTOHOMHUYECKUX
TpeOOBaHMI (ONTUYECKUE CPEACTBA KOPPEKIMH 3PEHUS, PEKUM 3PUTETHHBIX WU
bU3MYEeCKUX HArpy30K), BPEMCHH BO3HMKHOBEHWS M CTEMEHU BBIPAXKECHHOCTH
HapyIIeHUs 3PCHUS, a TakKe XapakTepa TeueHHUs 3a00JeBaHUS OpraHa 3pEHUS
(mporpeccupyroIIHii, He MPOTPECCUPYIONINHN );

* y4eT TeMmIlia padoThl CIA0OBUIANIMX OOYYAIOIIUXCA B 3aBUCUMOCTH OT
3pUTEIBLHOTO JIMATHO3a;

* obOecrieueHHE JOCTYMHOCTH Y4eOHOW HHMOpMANUU A1 3pUTEIBHOTO H
0CsI3aTeILHO-3PUTEILHOTO BOCIIPUATHUS CITA00BUIAIINX 00yUYaIOIIIUXCS.

* IOCTAaHOBKA M peaym3aiius Ha 00I11e00pa3oBaTeIbHBIX YPOKAaX M 3aHATHUSIX
BHEYPOUYHOU JIESITEIIbHOCTH KOPPEKITMOHHBIX 3a]1a4, HAMPABJIEHHBIX Ha KOPPEKIIUIO
BTOPHUYHBIX OTKJIOHEHUH B Pa3BUTHUU, OOYCIOBICHHBIX CIA00BUICHUEM;



* OKAa3aHHWE ICHUXOKOPPEKIMOHHOM IMOMOIIM B MPEOJOJIECHUH TEHICHIUU U
CKJIOHHOCTHU K MATOJIOTMYECKOMY (DaHTa3UPOBAHHIO, OOYCIOBIEHHOMY J€(PUIIUTOM
peabHBIX JKU3HEHHBIX COOBITHI U BIEYATIICHHM, y30CThIO Cepbl COLMATIBHBIX
KOHTaKTOB, a TakXK€ CTPEMJICHUEM IMOBBIINICHUS JMYHOIO CTaTyca Cpeau
CBEPCTHUKOB;

* Ppa3BUTHE CTPECCOYCTOMYMBOCTH, (HOPMHUPOBAHUE TICUXOJIOTHYECKOM
TOTOBHOCTH K KOHCTPYKTUBHOMY TMPEOAOJEHUIO CIEHUPUUECKUX >KU3HEHHBIX
TPYIHOCTEH, 00YCIOBICHHBIX CI1a00BHICHUEM;

* COBEpILECHCTBOBAaHME KOMMYHUKATHBHBIX HAaBBIKOB, HANpaBlICHHOE Ha
MOJTOTOBKY  CIA0OBHIAIIMX  OOyYarOmMXCS K MEXJIUNYHOCTHOMY U
npo(hecCHOHATFHOMY B3aMMOJICHCTBUIO B KOJUIEKTHBE, BKJIIOYCHHIO B COILMYM,
MIOCPEACTBOM 00OTaIIEHHUs COI[HAIIBHOTO OMbITA U PaCIIUPEHHsI Chepbl COITMATBHBIX
KOHTaKTOB €  Y4YeTOM  CHeUu(PUKH  KOMMYHHKATHUBHBIX  3aTpyIHEHUH,
00yCIIOBJIEHHBIX CIIa00BUICHUEM;

* CHCTEMaTHYeCKOE LEJCHANpaBICHHOE MPOBEACHHUE CHELHPUUECKON
npo(OPUEHTAIMOHHON pabOThl, OPUEHTUPYIOUIEH CIa0OBUIAIIMX OOYYarOIIUXCS
Ha BBIOOP JOCTYIHBIX U BOCTPEOOBAaHHBIX Mpodeccuii;

* O3HAKOMJICHUE C COBPEMEHHBIMH TEXHOJIOTUSMHU, OTPAXKAIOIIUMUA OCHOBHbBIE
TEHACHIIMA HAYYHO-TEXHUYECKOTO Pa3BUTHs OOLIECTBa, W JIEKAIIMMHU B OCHOBE
npodeccuii, JOCTYHHBIX JUId  CHa0OBUASIIMX  OOydaroIMXCsl, BKIIOYas
dbopMupoBaHre MEXMPOPECCHOHATBHBIX W HAYAJIbHBIX MPO(ECCHOHATHHBIX
HAaBBIKOB.

PaGouasi mporpamMmma 1o XMMUU Ha YPOBHE CpeIHEro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-d3 «O6



oOpazoBanuu B Poccuiickoit deaepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
beneparbHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeTHeTo 001IeTo 00pazoBanuss(DOI
COO), npencrasieHHbix B denepanbHOM TOCYIapCTBEHHOM O0Opa3oBaTEILHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peanu3yroNMX OCHOBHEIE 00pa30BaTeIbHbIC IPOTPAMMBI, I OCHOBHBIX ITOJI0KEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
W3yyenune mpeamera, peammzyeMoe B YCIOBUAX U PepeHIMpPOBAHHOTO,
npoduiabHOro OOy4YeHus, MPHU3BaHO O0OeCeYnTh OOIIe00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJDKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUHM C  OCHOBOIOJIAralolMMU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH L€, CcolepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON IO
XUMHUHU QYHKIUU:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
MOJIyYeHHE TPEICTAaBICHUS O IIENIAX, COJAEpXKaHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3AIMOHHO-TIIAHUPYIOIIAs, KOTOpast npenycMaTpuBaeT
ONpe/ieJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
W3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax WTOTOBOW arrectaniud B (OpME €IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTaHABIMBAE€T HMHBApPHUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTesbHOE
JUISL W3Y4YEHUsST B paMKax OTACIBbHBIX MpOPUiIeH, mpeaycMaTpUBacT
pacrpefielieHue W CTPYKTYpUPOBAaHHUE €ro MO KJaccaM, OCHOBHBIM
CoJIep KaTeNIbHBIM JIMHUSM/pa3ienam Kypca;



e JaéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMEHHU, PeKOMEHIyeMOTO IS
U3YYEHUS OTIEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3aa4 U3y4yEHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTesibHON
POrpaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METaIpEeAMETHBIX, NPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACHCTBHI  00ydaromerocs IO OCBOCHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULHUAM B IPOrpaMMe MO XUMHH INPELyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIOIICH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTaéTCsl BO3MOKHOCTB BbIOOpA €ro BApUaTUBHOM COCTABJISIONICH, KOTOpast 1OKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO PO 00ydeHHUSI.

B coorBerctBHM ¢ KoHOenryaiabHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJNEHHOTO W3yYEHHs HAmlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TallOM MOJIYYEHHUs] XMMHUUECKOTro 00pa30BaHus
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JVCLUUIUIMH B By3aX U OpraHu3alusX CpelHero mpodecCcruoHalIbHOr0o 00pa3oBaHusl.
B aroli cBs3u n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciiupeHre U yriayOJeHHe TEeOpeTUYEeCKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4Jarommxcs, BbIOPABIIMX ONPEAeIEHHbIA MPOPUiIb 00yYEHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro o0pa3oBaHUs B
OpraHu3alusx MNpopecCuoHalbHOrO o0pa3oBaHus. Hapsgy ¢ 3Tum, B cBeTte
tpeboBannii ®I'OC COO Kk miIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
o0pa3oBaTeasLHOM MPOTPAMMBI CPEHETO O0IIEro 00pa30BaHUs U3YUYEHHUE TPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMATIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIJICKTYaIbHbIX
YMEHHUM, YMEHHUH palMOHAIM3ali y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEATEIbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocTaBngomyMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIuIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u



Heopranuyeckas Xxumus». [Ipu onpeneneHun Moaxon0B K 0TOOPY U CTPYKTYpPHOI
OpraHu3allid COAEpP)KaHHUS 3TUX KypCcOB B IPOrpaMMe€ IO XUMHU 3a OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUN U
YMEHUM, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMaA
3HAHUM TMOJy4YaeT OompeneiaEHHOE TEOPETHUECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YypOBHE HM3yudeHHs NpeaMeTa obOecreueHa BO3MOXKHOCTb
3HAYUTEIBHOTO YBEIUYEHHS 00bEMA 3HAHUI O XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJE€HU TPEACTABICHUN O CTPOCHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTAX INIPOTEKAHMS PpPEAKLUH,
paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMHUYECKOW KHHETHKA U TEPMOJMHAMUKH.
N3ydyenne nepuoanyueckoro 3akoHa W llepmogmueckodl CUCTEMBbl XUMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSX
O CTpOeHMM aToma. XHMHUYECKas CBiI3b OOBIACHAETCA C TOYKU 3pPEHHUS
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKXKE C TOUKU
3peHUs] MeXaHU3MOB €€ oOpa3oBaHus. M3yueHHe THUIOB peakUuil JOMOJIHAETCS
(bopMHpOBaHUEM TPEJCTABICHUNA 00 AJIEKTPOXMMUYECKHUX Ipoleccax M
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMUM Npu
PacCMOTPEHMH PEaKIUOHHON CIOCOOHOCTH COEIMHEHUH YyIensercs ocoboe
BHHUMaHHE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaXxX peaKiuu.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIEPKaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS MU3YUEHHUS JJIsI KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHHM K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE IpeaMeThl. Tak, Hampumep, B COJEpPKaHUU
npeaMeTa A KJIacCOB XMMUKO-(PU3nYecKoro npodusis 001b110€ 3HaYeHue OyayT
MMETH AJIEMEHTBI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyyenuun npeamera
B JIAHHOM CJy4yae akUeHT OyAeT ciAellaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOIIHOCThH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAsE TEOpUs
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHUSI MacChl U YIHEPTHH, 3aKOHbI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToe.

B TO e Bpems B colaepkKaHUM TMpeAMeTa g KJIAaCCOB XUMHUKO-
ouonoruueckoro npoduiast OONbUINKM yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
xumus. B aTom ciydae npenocTaBisieTcss BO3MOXKHOCTB JIJIs1 00jiee 00CTOATEILHOTO
paccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTHYECKO CUCTEMBI, B
COCTaB KOTOpPOHMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KakK



JAUMHIBL, O€JIKHU, YTIIeBObl, HYKJICMHOBBIE KUCTIOTHI U Apyrue. [Ipu aToM 3HaHUS O
COCTABE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4YEHMS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HayyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHUS HAYIHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIriIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuka» U «Pycckuil s13pIK U IUTEPATYpa».

[Tpu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJ€HHOM yPOBHE TaKxke,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 0a30BOM YPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOMN JESITEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroiaracT pealn3aluio TaKhX
LejaeH, Kak:

e (opMupOoBaHME TPEACTABICHUI: O MaTepUaJbHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPIeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpefe;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIFOLIEH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMHM BEIECTBA HA PAa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHYECKHUX U
KMHETHYECKMX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX DPEAKLUUH, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUSA
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLIY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJli3a U OLICHKH C TIO3UIIMH 3KOJOTUYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOI M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKHUM IIPOU3BOICTBOM, UCIIOJIb30BAaHUEM U NIEPEPAOOTKOM BEILIECTB;
yri1yOJieHHe IPeACTABIEHUI 0 HAyYHBIX METO/1aX O3HAHMSI, HEOOXOAUMBIX
Ul TpUOOPETEHHUsT YMEHUN OpUEHTUPOBAaThCS B MHPE BEUIECTB MU
OOBSICHEHHS] XMMHUYECKUX SBIICHUH, HMMEIOIIMX MECTO B TPUPOJE, B
IIPAKTUYECKOM JEATEIBHOCTH U IIOBCEAHEBHOMN KU3HU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3aa4H, Kak:

BOCIIUTaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCIIOBUIO YCTIEIIHON MpodeccuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupOBaHHE YMEHHMU M HaABBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HEZIeIO).



COJEP)XAHUE ObYYEHHMA
10 KJIIACC

OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTraHMYECKON XUMUMU.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIAX OPraHMYECKUX COCTUHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YTi1eBOI0pOIBI.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUIPUPOBAHUSA, [IUKIN3ALMHU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOEHUS U XUMHYECKUX CBOWCTB MAJBIX (ITUKIIOTIPOTIaH, ITUKIO0yTaH) i OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3u. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anns aTOMHBIX opOuTaneil yriepoaa. @U3NYECKUe CBOMCTBA aJIKHUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTrieBoJ0poabl (apeHsl). ['oMonorHMYecKkuid psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHWHO- W HUTPOTPYIIBI, aTOMOB TrajioreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yroiib u mpoayKThl ero nepepadorku. CrocooOsl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YINIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COCIUHEHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHEe OpPOMHONM WU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKomJyeHUE C¢ KoyuekiusiMu «Hedts» u «Yronsy, ¢ odpasmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnopoaconepxaiiye OpraHu4ecKre COeIUHEHUS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIEKYJ (Ha mpuMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIEHUs, JETUApaTaliH, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3omepusi. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisl Ha MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO siapa. dusmueckue cpoicTBa PeHosa. OCOOCHHOCTH XMUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIMIibl. ['oMosIorudeckue psijpl ajibJIETHAOB U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX M aPOMATHUECKUMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCI0Thl. CrIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcoieprKalllie OPraHuYeCKUe COCTUHECHUSI.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoOJIeKyJe aHWiIMHA. (OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHas WM TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BbICOKOMOJIEKYIIpHBIE COETUHEHHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUIA:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOJIOJCHUE, H3MEPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHMs, CKOPOCTh, IHEPIrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: moie3HbIe HCKOMaeMbI€, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUMOHAIBLHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIAA N HEOPTAHUYECKASA XMUA

TeopeTnueckre OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHMBIC peaKIuu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHble MW Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHWE MEPOKCUAA BOAOPOJAa B NPUCYTCTBUHM KaTalld3aTopa, MOJEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannueckast xumus.

[Tonoxenune HeMeTaioB B [leproanyeckon cucteMe XMMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckvue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckord cuCTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METaJUIOB: TUAPOMETAITYPIHS, MMUPOMETAJLTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xene3a(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xKenesa u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKI[MM HAa HEOPTAHMYECKHE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMMS U )KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIIUIBI OPTaHU3AUA XUMHUYECKOTO MTPOU3BOJICTBA. [[poMbIliIeHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieYeHUU YHEPreTHIECKON 0€30IMacHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MAaccoBOW AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHUYeCKOM XMMHH B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJICANIbHBIA Tra3, (PU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILEBAsI MTPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMHHOCTHBIE PE3YJIbTATDI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'pPaXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTUHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1[ETIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa’kIaHCKOTO BOCIIUTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

LIECHHOCTHOTO OTHOUICHWSI K HMCTOPUYECKOMY M HAYYHOMY HACIJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJd YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI TTOCIICICTBUN
MOCTYIIKOB;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
TICUXUYECKOMY 3JI0POBBIO;

COOJIIOJIEHUsT TIpaBWJI O€30MacHOro OoOpaleHusi ¢ BelleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YTPOXKAIOIINUX 37J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) TpyZI0BOTO BOCITUTAHUSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGECCHil pa3IMdHOTO Pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUA JOCTIDKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUI U IPEIOTBpalIaTh UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO NPOTHBOCTOSITH HJICOJIOTUU
xeMohoouu;

7) HIEHHOCTU HAYYHOIO [TO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKON HAIIPaBIECHHOCTH U BAXHOM POJIA B CO3/IaHUN
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKHU3HU KaXKA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETO MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pa3lIMyHBIX cepax mpodecCuoHATbHON
NEATEIIBHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATHI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD 00 yJaroIuXcst WCITOJIh30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMHU.

[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHbIE JEHCTBUS

1) 6a30BbIC JIOTUYECKUE ICUCTBUA:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIJICIIATh XapaKTEPHbIEC NMPU3HAKMA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U1l OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUHM IS KIAacCU(PUKALMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) JIEMEHTA, XUMUYecKkas (popmysia, ypaBHEHHE XUMUYECKON peaKuu
— MpPU pEeIlIeHUH y4eOHBIX MO3HABATENbHBIX U MPAKTHUECKUX 3a]ad, MPUMEHSTH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbBIE UCCIIEOBATEIBCKUE ACHCTBHS:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

3) pabota ¢ uHbOpMaLIHEiA:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUEOHbIE ACHCTBU:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/HIIN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIITOJIHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynstruBHbIe YyHUBEpCAIbHBIC YU€OHBIE IEHCTBUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBAaTEIbCKUX 3ajJlay, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

[MPEIMETHBIE PE3VYJIbTATHI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMHUH Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI IEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn palOHATILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMN Cpejie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alvsg AaTOMHBIX oOpOuTajed, HWOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuid 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBJICHUI; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYCCKUX PEaKIUid, TEPMOJMHAMHYCCKUX ¢ KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM ATOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextsl, opuentantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOM
NEATETLHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHITUTIAX XUMUIECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(OpMHPOBAHHOCTh YMEHMUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIIUMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJI OTACIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, IIUKIOATIKAHOB, AJIKEHOB, aJIKaJUE€HOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB  (MOHO-, JAM- U  [OJHUCAXapuioB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYE€CKUX COETMHEHUHN OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHMS XapaKT€pU30BaTh UCTOUHUKHU YIJIEBOJIOPOJHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUH, MOJECITUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTEepUaJbHOTO E€IUHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSAM XMMHUYECKUX DPEAKIUN C UCIOJIb30BAaHUEM (PU3UYECKHX BEIMYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI IPUHSATUSI TPAMOTHBIX PElIeHUuN npodaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTaBISATh B pa3audyHorl Qopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIInIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KITACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUM HOBBIX MaTEpPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, AJEKTPOOTPUIIATEIBHOCTh, CTEHEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BEILIECTB, 3AKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEIEHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEHMIECTB H YPAaBHCHWM XHMHYECKHUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAsS), THUI KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajau3zaTopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPIETHUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKOU CBSI3M MEXKJIY HEOPraHMYECKUMH BEIIECTBAMU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa IMyTEM COCTaBIICHHUS WX TOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JJIsi OOBSICHEHUS XMMHUYECKUX SBJICHUM, HMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAaHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OTHOTO W3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIUu, PEIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAIM3UPOBaTh W  OLECHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
KonunuecTtBo uacoB DIIEKTPOHHBIE
Ne (umdpoBeIe)
o HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMbl Beero Kontponbabie  IlpakTrueckue 0Gpa3OBATENbHBIE
paboThI paboThI pecypehi
Pa3znen 1. Teopernueckue OCHOBBI OpraHUYECKON XUMUU
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHMYECKUX CoeaMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Paznen 2. YraeBonopo bl
91 [IpenenpHBIC YIIIEBOIOPOIBI — ATTKAHBI, 5
ITUKITOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHsbl) 8
94 [TpupoHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro mo pazneny 35
Paznen 3. Kucnopoacoaepskaniue opraHu4ecKue CoOeIMHEHUs
3.1 Crnuptsl. Genon 11 1




KapOoHubHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe KucI0Thl. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 YrineBoabl 9
Hroro mo pazaeny 41
Paznen 4. AzoTconepxaiire OpraHnuecKue COeIMHEHUS

4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12
Paznen 5. BeicOKkOMONEKYIIIpHBIE COEAUHEHUS

5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COEIMHEHUS 6
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIIACC

KonmuectBo yacos DJIEKTPOHHBIE
HanmeHoBauue pas3ieiioB 1 TeEM uudpoBbie
Ne i/t P Kontposbnusie  Ilpaktuueckue (wapp )
MpOTrpaMMBbI Bcero oOpa3oBaTrebHbIE
paboThI paboThI
pecypchl
Paznen 1. Teoperuueckrne OCHOBbI XUMHH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKIIUN 19 1 3
Uroro mo pazneny 39
Pasnen 2. Heoprannyeckas Xumus
2.1 Hemeramnsl 31 3
2.2 MerTanisl 23 2
Uroro no pazaeny 54
Pasnen 3. XuMud u >KU3Hb
31 MeTtoapl MO3HAHUS B XUMUH. XUMHUA U 9
' KW3Hb
Hroro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 4 8







I[TOYPOYHOE IIJTAHUPOBAHUE
10 KJIIACC

Ne
/1

Tema ypoka

KommuectBo yacos

Bcero

Kontponbnbie
paboThI

[IpakTueckue
paboThI

DIIEKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcsl

[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,
MpEeJCTaBICHHE O MHOT000pa3uu
OPraHNYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

XI/IMI/I‘IGCK&SI CBs3b B OpFaHI/ILIGCKI/IX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust CTpoeHU OPraHUYECKUX COCTMHEHUI
A. M. bytneposa

Busl m3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3 (HEKTHI
B MOJIKYJIaX OPTaHUYECKUX COCTUHEHUI
[IpencraBnenue o kiaccuuKauu 1
cucremarnyeckas HomeHkinatypa (IUPAC)
OpPTaHUYECKUX BEIICCTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHU




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10
TEME

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

10

11

dusndyeckre ¥ XMMUUECKHE CBOMCTBA
aJIKaHOB

Haxosxnenue ankanoB B npupoje. CriocoOsbl
MOJIy4EHUs U IPUMEHEHHUE alIKaHOB

12

[ukmoankanel: oomas popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIyYEHHS U IPUMEHEHHUE

13

Pemrenue pacu€THBIX 3a7a4 HA ONIpeieNieHre
MOJICKYJIIPHOM (hOPMYJITBI OPTaHHYECKOTO
BEILIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSLIUX B €T0 COCTAB.
CucremaTu3aius 1 0000IIeHHe 3HAHUN IO
TeMe

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIL.
CTpyKTypHast ¥ IMC-TPAHC-U30MEPUs
aJIKCHOB

15

dusndeckre U XUMUYECKHIE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

16

CriocoOblI osryuyeHus 1 IPUMEHEHHE alTKEHOB




[TpakTuyeckas padora Ne 1 o Teme

17 "[TonyueHue FTUICHA U H3YYCHHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3aa4 Ha OIIPE/ICIICHUE

18 MOJICKYJISIPHON (pOPMYITBI OPraHUIECKOTO
BEIIIECTBA
AJKaaueHbl: CONpsKEHHbBIE, U30JUPOBAHHBIE,

19 KyMyiupoBaHHbie. OcOOEHHOCTH
AJIEKTPOHHOT'O CTPOCHUS

20 XUMUYECKHE CBOMCTBA COMPSIKEHHBIX
JTEHOB

21 CriocoOpl MosTyueHus: ¥ IPUMEHEHUE
aJIKaJIneHOB
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias

29 bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XHWMHYECKUE CBOMCTBA aJTKUHOB

24 KauecTBeHHBIE peakiy Ha TPOMHYIO CBS3b

25 CriocoObl MosTy4eHus U IPUMEHEHUE aJIKUHOB

26 Pemienue 3aau: pacy€Tsl 10 ypaBHEHUIO
XUMHYECKON peaKinu

97 Cucrematusanusa 1 0000IIIeHNe 3HAHUH 11O
TemMe
ApeHbI: TOMOJIOTHYECKUH psif, o011as

08 ¢dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U TOTyoJIa, UX (U3UIECKUE CBOMCTBA




XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

29
3aMelIeHUs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

30 MIPUCOSIMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeHzouna

31 OCc00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA
Pemrenune pacu€THBIX 33724 Ha ONIpE/ICICHNE

32 MOJIEKYJISIPHOIM (pOPMYIIBI OPraHUYECKOTO
BelIeCTBa

33 CriocoObI oTy4eHHs 1 IPUMEHEHUE apEHOB

34 ['enetnyeckas CBSI3b MEXKAY PA3IUYHBIMU
KJIAaCCaMH YTJIEBOJIOPOIOB
PacuéTel IO ypaBHEHHUSAM XUMHUYECKHAX

35 peakmuii. Cuctemarusaius u 00001IeHne
3HAHUMU 110 TeME

36 [Tpupoansrii ra3. [lonyTHble HETAHBIE Ta3bI

37 KameHHbI# yrosib v NpoIyKThl €ro
nepepadoTKu

38 Hedts 1 ciocoOs1 €€ nepepaboTku.
[IpumeneHue MpoyKTOB nepepaboTku HedhTH

39 I'eneTrueckas cBsI3b MEXKAY pa3IMUYHBIMU
KJIacCaM¥ YTJIEBOIOPOJIOB
["anoreHonpou3BOHBIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEaKIH 3aMeIIeHUS
rajoresa
JelicTBue menoyeil Ha raJIoreHIPOU3BOIHBIE.

41 B3aumMoneiicTBre JUranoreHalkaHoB ¢

MarsueM U IMHKOM




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10

42 pazgeny "YrieBogoposasl"

43 KonrponsHas pabora o teme
"VrneBomopoasr"
[IpenenpHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psl, oOmas ¢hopmya,

44 CTPOCHUE MOJICKYJI, U30MEPHSI,
HOMEHKJIATypa, KiIacCupUKaIms, GU3NIeCKrue
CBOMCTBA

45 XUMUYECKHE CBOMCTBA MPEEIbHBIX
OJIHOATOMHBIX CITHPTOB

46 CriocoOpl MosTyueHus: ¥ IPUMEHEHUE
OJIHOATOMHBIX CITHPTOB
[Tpocteie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,

47 0COOEHHOCTH (QU3UYECKUX U XUMUYECKHUX
CBOMCTB
MHOroaTOMHbIE CIIUPTHI: TUIECHTIIUKOIb U

48 TJIULEPUH, UX (PU3NYecKre U XUMUYECKUe
CBOMCTBA

49 CriocoObl osTyyeHHs 1 IpUMEHEHNE
MHOT'O2TOMHBIX CIIUPTOB

50 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
cBoiicTBa. TOKCHYHOCTH (peHOIIa

51 XuMuyeckue cBoiicTBa (heHoa

52 Crioco0bI moTy4eHus: U IpuMeHeHue GeHona
ITpakTuyeckas pabora Ne 2. Pemenue

53 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "CiupThl

u heHomsr"




54

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10
TEME

55

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHUIbHOW TPYIIIIBL;
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
HU30MCpHA U HOMCHKJIATypa

56

57

ATbIEruIpl ¥ KeTOHBI: (PU3HUECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

Peakuuu okuciaeHUs U KaueCTBEHHbBIC
pCaKluu aJibJACTUA0B U KCTOHOB

58

59

60

CriocoObl TOTy4eHUs albJACTUI0OB U KETOHOB
OAHOOCHOBHBIE MpeAeNbHbIe KAPOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3MUecKue CBOICTBa

61

62

63

64

XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHCIO0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

OcoOEeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT

Ilonstue o IMPONU3BOJHBIX Kap6OHOBLIX
KHCJIOT




65

CriocoObl osTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN PsI,
obmiast popmyna, U30MepHUsi 1 HOMEHKIIATypa

duznyeckue U XMMHUYECKHe CBOMCTBA 3(pupoB

68

Pemenue pacu€THpIxX 3a1a4: 110 ypaBHEHHIO
XUMHUYECKOHN PEAKIMHU, HA ONPEICICHUE
MOJIEKYJISIPHOIM (pOPMYIIBI OpraHUYECKOTro
BEILIECTBA

69

[IpaxTnueckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"KapOonoBsie kuciotsl. CiioxHbIe 3pupsr”

70

71

XKupsr: ctpoeHHe, PU3NUECKUE U XUMUYCCKHE
CBOMCTBA (TUIPOJIU3)

OcoOeHHOCTH CBOMCTB KUPOB, COJIEPIKAIUX
OCTaTKH HEIPEENIbHBIX JKUPHBIX KUCIIOT.
Kups! B npupone

72

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MooIee aercTeue. Ilorsatue o
CUHTeTHYEeCKUX Morolmx cpenactBax (CMC)

73

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
KHCJIOPOJICOACPIKAITIUX OPTaHUIECKHIX
BEILECTB

74

75

Pacu€rsl o ypaBHEHUSAM XUMHUYECKHUX
peakuuii

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TeMeE




76

OO01mmas xapakTepucTUKa YTIeBOIOB U
KJIacCU(UKAIUS YIIIEBOI0B (MOHO-, - U
MOJIMCAXaPUIbI)

7

78

79

Mounocaxapupl: (pU3MYECKHe CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

[TpumMeHeHHe TITI0KO3bI, €€ 3HAYCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma

Jlucaxapuipl: caxapo3a, MajibTo3a U JIAKTO3a.
HaxosxeHue B mpupojie 1 IpuMEHEHHe
JMCaxapHJiOB

80

[Tonucaxapuael: CTpOEHUE MAaKPOMOJIEKY!I,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

81

82

IlonstHe 06 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PAaCUYCTHBIX 3aa4 Ha OIIPECACIICHUC
AO0JIK BbIXOJa ITPOAYKTA pCaKIIun OT
TECOPCTUYCCKHU BO3MOKHOT'O

83

CucreMatusanus 1 0000IIEHE 3HAHUHT 110
pazueny

84

85

86

KonTponbhas padota no teme
"Kucnopocoaepxaniue opraHn4ecKue
COCIMHEHUS "

AMUHBL: KJ1accu(pUKaIys, CTPOCHUE MOJIEKYII,
ob1mas popmynna, U30MepHsl, HOMEHKJIATypa 1
¢u3nueckue cBoiicTBa

XUMHUYECKHEe CBOMCTBA aTu(pPaTHIECKUX
aMHHOB




87

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88

89

90

CriocoObI MOJTy4eHUs U IPUMEHEHUE
anmn(aTuuecKuXx aMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHsl,
¢dbuszmveckue corcta. OTaeIbHBIC
MPEACTABUTENH 0.-aMUHOKHUCIIOT

XUMU4YeCKHe CBOMCTBA AMHWHOKMHMCIJIOT, UX
OMOJIOrMYECKOe 3HaUYeHHE aMHHOKHUCIIOT.
CuHTe3 n THAPOJIN3 IICIITUAOB

91

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYPBI O€JIKOB

92

93

XuMHYECKHE CBOMCTBA OEJIKOB

A30TCcoAepKAIIKE TETEPOLMKINYECKUE
coenuHeHus. HykiienHOBbIE KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJOTHYecKas poib

94

[IpakTnueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
"A30TCcoiepKalie OpraHn4eckue
coequHeHus"

95

[IpakTnueckas padbora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME
"Pacnio3zHaBaHMe OpraHUYECKUX COCTUHEHUN"

96

97

KonrtponsHas pabora o teme
"A30TCcoaepKale OpraHnIECKHe
COCIMHEHUS "

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U




MCTOABI UX CUHTE3a —IIOJIMMCPU3alA U
IIOJIMKOHACHCAUA

98

99

[Tnactmaccel. YTunm3anus u nepepadoTka
IJ1acTUKa

DnacToMepbl: HATYpallbHbIM CUHTETHYECKHE
Kayuyku. Pe3una

100

BoisiokHa: HatypanbHbIE, UCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl crieruanbsHOro
Ha3HAYCHUS

101

[IpakTnueckas padora Ne 6. Pemenue
3KCHepI/IM€HTaHI>HI>IX 3a1a4 I10 TCME
"Pacrno3HaBaHue I1acTMacC U BOJIOKOH"

102

O06o0011eHre U cucTeMaTu3aus U3y4eHHOTO
MaTepuaia 1o teme "BbICOKOMOIEKyYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIIACC

KonunuecTtBo yacoB DIIEKTPOHHBIE
Ne aTta n(ppoBbIe
o/ Tema ypoxa Beero Koutponbnble  I[Ipaktnueckue fSyquI/m §6§;OBaTeHBHBIC
paboThI paboThI pecypehi
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMmeHT. M30Torbl
5 CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTaIIM
ONeKTPOHHbIE KOH(UTYpAIIK aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
5 ONEeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 1
DIIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux annementoB /1. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1

MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

10

Bunpr xummndeckoii cBsa3u. Mexanu3Mbl
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKyspHbie
B3aMMOICUCTBHSA

11

12

BaneHTHOCTh U BaJleHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIJIOUIHBIX pacTBOPax

15

16

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3amay ¢ ucnoib30BaHNEM TOHATHHA
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB




19

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

20

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[Teproauieckasi cucteMa XUMHYECKUX
anemenToB J. 1. Mengeneera", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAIICHUS YJHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

22

23

TernoBbie 3 (HEKTh XUMUYECKUX PEaKITHii.
TepMoOXUMHUYECKHE YPaBHEHHS

Brrunciaenus mo YpaBHCHHUAM XUMUYICCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKopoCTh XMMHUECKOH peakluu, e€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanmu3aropsl

25

26

27

['oMoreHHbIe ¥ reTepOreHHbIE peaKun

[IpakTuueckas padora Ne 1 o reme "Bausinue

pa3INYHbIX (HaKTOPOB HA CKOPOCTh
XUMUYECKON peakuuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE

28

[TpakTiueckast pabora Ne 2 o reme "BnusiHue

pa3MuuHbBIX (PAKTOPOB HA MOJOKEHNE
XUMHYECKOTO paBHOBecHS"




DnekTponuTrdeckas auccounanusi. CuiabHble

29 1 cinabble IeKTPoauThl. CTeneHb
JIUCCOLMAIUN
Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBOopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneil. Peakiuu, mpotekaronue B
pacTBopax 3JIEKTPOJIUTOB
[TpakTuueckas padota Ne 3 o Teme

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"

33 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
Bakneilinre OKHUCIUTEIN U BOCCTAHOBUTEIIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OajaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XuMuueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 CHCTEME XUMHYCCKHUX deMeHToB J]. W.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTroMoB. OHU3HYCCKHE CBONCTBA HEMETAILIOB

41 AnoTponusi HEeMETauioB (Ha IpUMepe

KHCTIOpoJia, cephl, hocdopa u yrieposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XHMHYECKHE CBOMCTBA. [ uapu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CLIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa

44 I"anorenoBoiopoabl. Baxknenue
KHCJIOPO/COIEprKaIllie COSIMHEHMSI FaJIOTeHOB
JlaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus rajgoreHoB. [Ipumenenue
rajloreHOB U UX COeIMHEHUN
[IpakTuueckast padora Ne 4. Pemenue

46 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"asorens”
Kucnopoa: nabopatopHble U IPOMBIIIJICHHbIE

47 CHocoObI OTyYeHUs!, PU3NYECKUE U
xuMuueckue cBorictBa. O30H. [Ipumenenue
KHCJIOpOJia ¥ 030HA

48 OKcubl ¥ NEPOKCUABI

49 Pemenue 3a1a4 pa3nuyHBIX THIIOB
Cepa: Hax0XJIeHUE B IPUPOJIE, CIIOCOOBI

50 TIOTTy4YCHUsI, PU3NICCKHE U XUMHUIECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIbI

59 Kucnoponcoaepxaiue COeJMHEHHS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOThI
[IpakTuueckas padora Ne 5. Perenue

53 JKCIIEPUMEHTANBHBIX 3a7a4 1o Teme "Cepa u

eé coequueHus"




A30T: HaXOXJICHHE B IIPUPOJIE, CIOCOOBI

54 MoTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaepxaiiine coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 IIpumMeHeHue a30Ta U ero COeAMHEHU M.
A3oTHBIEC yi0OpeHus
®Dochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMHUYECKHE
cBoricTtBa. Dochuas u pochun

58 Oxkcunsl hocdopa, pochopconepxarme
kucinoTsl. Comu HocOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
®dochopHbie ynoOpeHust
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeauHenus"
VYrnepon: HaXOXJIeHHE B TIPUPO/JIE,

61 AJIJIOTPOINHbIE MOAUPUKALNN; (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

62 Oxcupn yriepoaa(ll), oxcua yrinepoaa(1V),
yroJibHas KMCIIOTa U €€ CONU

63 Pemenue 3an1ay pa3nuyHbIX TUIIOB
KpemHunii: HaxoxaeHHE B IPUPOJIE, CITIOCOOBI

64 MOJIy4eHus!, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBas KUCIOTA,

CHJINKAThI




[IpuMeHeHne KpeMHUS U €r0 COCITUHEHUM.

06 CrexJ10, €ro nojy4eHue, BU/Ibl CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX THIIOB

68 Cucremarusanys 1 0000IeHNE 3HAHUHN 110
teme "Hemeramsr"

69 KonTpomnpHas padora o teme "Hemeramnsr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOpPPEKLHs OMUO0K
[Tonoxxenne meramnos B llepuoanueckon

71 CHCTEME XUMHUUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

79 OO6mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[TpumeHeHre METaUIOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Metasmios

74 Pemienue 3a1a4 pa3nuyHbIX THUIIOB
DNEKTPOXUMHUYECKUH Psii HallpsHKEHUN

75 MeTaiioB. O61muye crnocoObl MOTyYEHHS
METaJUIOB
OOu1as xapakTepucTika MeTaioB |A-rpymisl
[lepronnyeckoit cucTeMbl XUMHUECKUX

76 3nemMeHToB. HaTpuii u kanuii: moiaydeHue,
¢du3nUecKre 1 XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX BEIIECTB U MX
COEeTUHEHNN
O6mas xapakrepuctika MetayioB |A-

77 rpymsl [leprnoanyeckoi cucteMbl

XUMHUYECKUX JIIEMEHTOB. Maruui M KaJbIHUi:




nosrydeHue, GU3nIecKue 1 XUMHUICCKHE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX CO€OUHEHUN

78 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79 AOMUHUN: TIOJTyYeHHE, PU3NUECKHUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
AmMoTepHBIe CBOMCTBA OKCHJIA U THIPOKCHIA

80 AITIOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS,
UX IPUMEHEHUE

81 Pemienue 3amau pa3auvyHbIX TUIIOB
[TpakTuueckast pabota Ne 7. Pemenue

82 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Mertaibl TJ1aBHBIX oArpymmn"
OO0m1as XxapakTepucTUKa METAIOB TTOOOYHBIX

83 noarpynn (b-rpynmn) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB

84 PuU3MYECcKne 1 XUMUYECKHE CBOMCTBA Xpoma U
€ro COeJIMHEHUH, NX IPUMEHEHNE
Baxwuelimme coelMHEHNs] MapraHia.

85 [Tepmanranat Kamusi, €ro OKUCIUTEIbHBIC
CBOICTBA
®du3nuecKue U XMMHUECKHE CBOMCTBA XKele3a

86 u ero coenrHeHui. [lonydyenne u npuMeHeHue
CILJIaBOB jKelie3a

87 Du3nyecKne 1 XUMUYECKHE CBOMCTBA MEIH 1

e€ COeJMHEHNH, X IPUMEHEHNE




dusuyeckue U XUMUYECKHUE CBOMCTBA [IUHKA U

88 €ro COeIMHEHUH, X MPUMEHEHHUE.
' IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 OKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Mertamisl HOOOYHBIX oArpymm"”

90 Pemenue 3aay pa3nu4HbIX TUIIOB

o1 O06o0011eHre U cUCcTeMaTU3alus U3Y4eHHOTO
Marepuaia mno treme "MeTamib"

92 KonTpomnpHas padora o Teme "Mertamibr"

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKILHSI OIIHOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pasBuTHs yesoBedecTBa. [IoHITHE 0 HAYIHBIX
METOJIaX UCCIIEeI0OBAaHUS BEIIECTB
HaydHble IPUHITUITBI OpTaHU3aAIHH

95 XUMHUYECKOTO TTPOU3BOJICTBA. [IpOMBITIIICHHBIC
CIIOCOOBI TIOyYEHUST BAKHEHUIITUX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKpYKatoen
CPEIIBI U €T0 TIOCIICICTBUS

97 XuMus 1 310pOBhE uenoBeka. JIekapcTBeHHBIE
cpeacTBa

98 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBOH 0€30IIaCHOCTH

99 KocMmernueckue u mapdroMepHbIE CpeICTBa.

BbriToBag xumus




XuMHs B CTPOUTENLCTBE. BakHelue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMHus B CEIbCKOM X03siicTBe. Oprannueckue 1
¥ MUHEpaIbHBIC YIOOPCHHS
102 Cucremarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJNYECKOE OBECITEUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

METOAMYECKUNE MATEPUAJIBI JUUIA YUUTEJLA

[HADPPOBBIE ObPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
NHTEPHET
https://resh.edu.ru/subject/29/10
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