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1. Ilnmanupyembie pe3yabTaThl OCBOCHHUS Y4€OHOI 0 IpeaMeTa

OOyuyeHne XWMMHUH B CpeIHEH IKoje Ha 0a30BOM ypOBHE IO JaHHOMY
KypCy CHOCOOCTBYET AOCTIKEHHIO OOYYaIOMIMMUCS CIACAYIONINX JHYHOCTHBIX

pe3yJbTaTOB:

1) d4yBCcTBa TrOpJOCTH 32 POCCHUUCKYIO XHUMHUYECKYIO HAYKy U OCO3HAHHUE
POCCUMCKOW TPaXKITAHCKOW MAECHTUYHOCTU — B LIEHHOCTHO-OPUEHTALIMOHHOU
chepe;

2) 0co3HaBaTh HEOOXOJHMMOCThH CBOCH IO3HABATEILHOM JIEATCILHOCTH U
YMEHHE YINpaBIsATh €10, TOTOBHOCTb M CHOCOOHOCTh K C€aMOOOpa3OBaHMUIO Ha
MPOTSHKEHUHU BCEH KU3HM; TOHMMAaHUE BAXKHOCTH HEMPEPHIBHOTO 00pa30BaHUsI KaK
dakTopy ycnemHou npopecCUOHaNbHOW U OOIIECTBEHHOW NESITEIBbHOCTH; — B
MO3HABATEILHOM (KOTHUTUBHOU, UHTEIJIEKTYyaJIbHOM) cepe

3) TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JanbHeillei oOpa3oBaTesbHON
TPAEKTOPUHU WM cepbl MpodecCHOHATBHON AesATeNbHOCTH — B TPYIOBOH cdepe;

4) HenpusTHE BPEIAHBIX MPHUBBIYCK (KypeHUs, yIOTPEOICHUS aJKOTOoJs U
HApKOTHUKOB) Ha OCHOBE 3HAHUM O TOKCHYECKOM U HAPKOTHYECKOM JCHCTBUH
BeIEeCTB — B cpepe 310poBhecOEPEKeHHS U 0€30MacHOro 00pas3a KU3HH.

MeTanpeaMeTHBIMU Pe3yabTATAMH OCBOCHHMS BBITYCKHUKAMHU CPEIHEH
IIKOJIBI KypCca XUMUH SIBJISTFOTCS :

1) wucnonp3oBaHWME OCHOBHBIX METOJOB TIO3HAaHHS  (OIpeAeieHue
MUCTOYHUKOB Y4eOHOM M HAay4YHOU MH(MOpMaInK, MOTydeHHe dTOW HHpopMaluu, e€
aHajau3, U YMO3aKJIIOYEHUsS Ha €ro OCHOBE, M3rOTOBIICHHE M MPE3CHTALUs
MH(POPMAIIMOHHOTO TMPOJYKTa; MPOBEACHUE JKCIEPUMEHTa, B TOM YHUCJIE U B
IPOLIECCE  HCCIIENOBATEIIBCKON  NIESITENbHOCTH, MOJEIUPOBAHUE HN3YYaeMBbIX
00BEKTOB, HAONIOZCHUE 332 HUMHU, UX H3MepeHue, (ukcaius pe3yJbTaToB) M HX
IPUMEHEHHE JUISt NOHUMAaHHS  Pa3JIMYHBIX CTOPOH OKpY>Karouen
JICUCTBUTEIBLHOCTH;

2) BIAJECHHE OCHOBHBIMM WHTEJUJIEKTYaJbHBIMU OINEpalMsIMU (aHAIU3 U
CHUHTE3, CpaBHCHHE W CHUCTeMaTH3alus, O0000IIeHne U KOHKpETU3allHs,
KJaccuuKaIys U MOUCK aHAJIOTOB, BBISIBJICHUE MPUIMHHO-CIICICTBEHHBIX CBS3EH,
dbopMynHpoBKa TUIIOTE3, UX MPOBEPKA U (HOPMYITUPOBKA BHIBOJIOB);

3) Tmo3HaHWE OOBEKTOB OKPYXKAIOIIETO MHPA B IJIAHE BOCXOXKICHHS OT
a0CTPaKTHOTO K KOHKPETHOMY (0T 00IIIEero yepe3 YaCTHOE K EAUHUIHOMY );

4)  cnocoOHOCTh BBIBUTATh MJICU W HAXOAHUTH CPEACTBA, HEOOXOIMMBIC
IUTSL UX IOCTUKEHUS;

5) ymeHue QOpMYIHPOBATh ICIM W ONPEASIATH 3ajJadyd B CBOEH
MMO3HABATEIbHON NESTEIBbHOCTH, ONPEAEIATh CPEICTBA ISl JOCTHKEHHS LieJied u
pelieHus 3a1ay;

6) ompenensTh pasHOOOpPa3HbIE WCTOYHUKUA TOJTYYEHUS HEOOXOIMMOU
XAMHYECKOW MH(POPMAIINH, YCTAHOBICHUE COOTBETCTBHSI COJEPKAHUSI U (POPMBI
npeacTaBieHus HHHOPMAIMOHHOTO MPOAYKTa ayJUTOPUH;

7) yMmeHue NPOJYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBATH B MpPOIIECCE
COBMECTHOW  JICSITEIbHOCTH, YYUTHIBATH  MO3ULUU  JAPYTMX  YYaCTHUKOB
NeATeNbHOCTH, () PEKTUBHO pa3peniaTh KOHPIUKTHI;



8) TOTOBHOCTH K  KOMMYHHMKallMu  (TIPEJCTaBIATh  PE3YIbTaThl
COOCTBEHHOM MO3HABATEIHLHOUN JIESITEIBHOCTH, CJBIIIATh U CIyIIaTh OMNIOHEHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHUIO);

9) ymeHune HCIIOIB30BATh CpencTBa UH(OPMAIIMOHHBIX 51
KOMMYHHUKAIIMOHHBIX TexHojorui (mamee — WKT) B peleHHMH KOTHUTHUBHBIX,
KOMMYHUKAaTHUBHBIX W OPraHU3alMOHHBIX 3a7ad C COOJIIoJCHUEM TpeOOBaHUMN
APrOHOMUKH, TEXHUKHU O€30MaCHOCTU, TUTUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MMacHOCTH;

10) BnageHue A3BIKOBBIMHU CPEACTBAMU, B TOM UHUCIIE U S3BIKOM XUMUH —
YMEHHE SICHO, JIOTUYHO W TOYHO H3JaraTh CBOIO TOYKY 3PEHHS, HCIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YKCJIE M CUMBOJIbHBIC (XUMUYECKUE 3HAKH,
(GopMyIIbl U ypaBHEHHUS).

IIpeaMeTHBIMU pe3yibTaTAMHU U3YUYCHUS XUMUU Ha 0a30BOM ypOBHE Ha
CTYIEHU CPEAHETO O0LIEro 00pa30BaHUS SBISIIOTCS CIAEAYIOLIUE PE3YIIbTATHI.

B nmo3naBarenbHOM cepe:

I. 3HaHWe (NOHMMAaHWE) TEPMHUHOB, OCHOBHBIX 3aKOHOB H
BaXXHEHIINX TEOPUN Kypca OPraHM4ecKoi 1 001Ie XUuMuu;
2. yMeHHe HaOJIt0/1aTh, OMUCHIBaTh, (UKCUPOBATH pE3yNIbTaThl U

JeNIaTh BBIBOABI HA OCHOBE JIEMOHCTPAIIMOHHBIX U CAMOCTOSITEIbHO MPOBEIEHHBIX
AKCIIEPUMEHTOB, UCIOJIB3YS JJISI ITOTO POAHOMN (PYCCKUM WIJIM MHOM) S3BIK U SI3BIK
XUMUH;

3. yMEHHE KIacCU(PUIIMPOBATh XUMHYECKHE DSJIEMEHTBI, MPOCThIC
BEIIECTBA, HEOPraHMUECKUE U OPTraHUYECKUE COCIMHEHUS, XUMUYECKUE TIPOIIECCHI;
4. YMEHHE XapaKTepH30BaTh OOLIME CBOWMCTBA, TMOJYYCHHE U

NPUMEHEHUE M3YYEHHBIX KJIACChl HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U
VX BOKHEUIINX MMPEACTABUTEIIEH;

5. ONMCHIBATH KOHKPETHBIE XMMHUYECKHE PpEAKLUH, YCIOBUSA HX
IIPOBEJICHUS U YIIPABJICHUSI XUMUUYECKUMU MIPOLIECCAMU;
6. YMEHHE IPOBOAUTH CAMOCTOATENbHBIA XUMUYECKUN SKCIIEPUMEHT

U HaOIIOIaTh JEMOHCTPAIMOHHBIA AKCIEPUMEHT, (UKCHUPOBATH PE3YJIbTAThl U
JI€JIaTh BBIBOJBI U 3aKIIFOUEHUS 110 PE3YJIbTaTaM;

7. IIPOTHO3MPOBATH CBOMCTBA HEWM3YUYECHHBIX BELIECTB 110 AHAJIOTUU
CO CBOWMCTBAaMM M3yYE€HHBIX HA OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEH;
8. OTIpEeIeNSITh NICTOYHUKN XUMUYECKON MH(pOpManuu, moaydyaTh eg,

MIPOBOJINTH aHAIN3, W3TOTABJIMBATH MH(POPMAIMOHHBIN TPOJYKT U IMPEICTABISITH
€ero;

9. YMETh MOJI30BAThCS 00s13aTeIbHBIMU CIIPABOYHBIMU
MaTepUaJIAMU: [Tepnoauueckoit CHCTEMOM XAMHAYECKAX BJIEMEHTOB
. 1. MenneneeBa, Ta0nuIeil pacTBOPUMOCTH, BJIEKTPOXHUMUYECKUM PSAJIOM
HANPSDKEHUN METAIJIOB, PAJOM 3JICKTPOOTPHUIATEIILHOCTH — JJI XapaKTEPUCTUKHU
CTPOCHMSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKHUX 3JIeMeHTOB [—IV mepronoB u
00pa30BaHHBIX MU MPOCTHIX U CIIOKHBIX BEIIECTB;

10. YCTAHOBJICHHUE 3aBUCUMOCTH CBOMCTB Y NMMPUMEHECHUS BAKHEUIIINX
OpPraHUYECKUX COCIUHEHUNW OT HX XHUMHYECKOTO CTPOCHHS, B TOM YHUCIE U



0OyCIJIOBJIEHHBIX XapaKTEPOM 3TOr0 CTPOEHHUs (MPEAEIbHBIM MM HENPEIEIbHbIM)
Y HaIM4ueM (PyHKIIMOHAJIbHBIX TPYIIIL;

1. MOJENUPOBAHUE MOJIEKYJl HEOPraHWYECKUX U OPraHUYECKHUX
BEIIECTB;
12. NOHMMaHUEe XHWMHUYECKOW KApTHUHBI MHUpa Kak HEOTheMIIEMOU

YaCTHU LIEJIOCTHON HaYYHOH KapTUHBI MUDpA.

B uenHocTHO-OopueHTAUMOHHON cdepe: dopmMupoBaHHE COOCTBEHHOMU
MO3ULMU TPU OLEHKE MOCIACACTBUM JUIsl OKPY)KAIOIIEH Cpelnbl NeATeIbHOCTH
YeJIOBEKa, CBSI3aHHOM C IIPOM3BOJICTBOM U MEPEpadOTKON XUMUUECKUX MTPOIYKTOB;

B TpynoBoii cdepe: npoBeaeHNE XUMUYECKOTO 3KCIEPUMEHTA; Pa3BUTHE
HaBBIKOB y4eOHOI, MPOEKTHO-UCCIIEI0BATEIbLCKON U TBOPUECKOW NEeATEIbHOCTH
P BBITIOJIHEHUU WHMBHUAYaAJbHOTO MPOEKTa M0 XUMHUH;

B cdepe 3m0poBoro odpaza xkuzHu: coOJIIOIEHHE TPaBHII OE30MACHOTO
oOpalieHusi ¢ BeUIECTBAaMHU, MaTepuajaM{; OKa3aHHE NEepPBOM MOMOIIM TPH
OTpaBJICHUSX, 0KOTaX U TPaBMax, MOJYUYEHHBIX B PE3yJIbTaTe HAPYILIECHUS MPaBUII
TEXHUKH O€30MacHOCTH Tpu padoTe ¢ BemecTBaMH H  J1abOpaTOpHBIM
000py1I0BaHHEM.

2. Conep:kanue yueOHOIro nmpeamera

10 knacc. ba3oBblil ypoBEHb

Teopust ctpoeHust opranndeckux coeauHennii A. M. bytieposa. [Ipenmer
opraHnyecko xuMuu. OpraHnyecKue BELIEeCTBA: NPHUPOIHBIE, HCKYCCTBEHHBIE U
cunteTndeckue. OCOOEHHOCTH cOCTaBa M CTPOCHHUS OPraHMYECKUX BEIIECTB.
Buranusm u ero kpax. [lonstue o6 yrieBogopoax.

OCHOBHbBIE TOJOXKEHUS TEOPUM XHUMHUYECKOro CTpoeHHs bytineposa.
BanentHocts. CTpykTypHBIE (QOpMYNBI — MOJHBIE U coKpamniéHHbie. [IpocThie
(onuHapHbIE) M KpaTHble (ABOWHBIE U TPOMHBIC) CBSI3U. M3oMepbl U M30MEpHUS.
B3anMHOE BIMsIHHE aTOMOB B MOJIEKYJIE.

JemoncTparuu. HexkoTopbie 001IMe XMMHUUYECKHE CBOWCTBA OPTaHUYCCKHUX
BEIIECTB: UX TOpPEHUE, TUIaBJIeHHE U o0yriuBanue. Mozenu (IapoCcTep >KHEBBIE U
00BEMHBIE) MOJIEKYJ OpPraHUYECKUX COCIMHEHMI pa3HbIX KiaccoB. OmnpejeneHue
3JIEMEHTHOTO COCTaBa OPraHUYECKUX COCIMHEHUM.

JlaGopaTropHble  OMBITHI.  M3roToBIIeHWE  MOJCICH  OpraHUYECKHX
COCMHEHNUH.

YrineBoaopoasl U UX OIPUPOIHBIE ICTOYHUKHU

[IpenenbHbie yriaeBomopoabl. Ankanbl. OnpeaeneHue. ['oMoIorM4ecKuit
psia ankaHoB U ero obmas Gopmyna. CTpyKTypHAs U30MEpHUsl YTIEPOTHON IETH.
Papukanel. Homenkiiarypa ankaHoB. XMMHUYECKHE CBOMCTBA aJIKAHOB: TOPEHUE,
peaKkiuu 3aMenieHus (raJoreHUpOBaHUE), PEaKIUs pa3ioKeHUs MeTaHa, peaKius
JNETUIPUPOBAHUS dTAHA.

Henpenenbubie yrieBoaopoabl. AJKEHbl. JTUJIEH. ['OMONOrHYecKuil psj
ankeHoB. Homenkimarypa. CtpykrypHas uzomepus. lIpombiluieHHOE NONIydYeHHE
AJIKCHOB: KPEKUHT U JETUAPUPOBAHUE aJKAHOB. Peakuus aerujparanuu 3TaHOIA,
Kak J1abopaTOpHbIA CroOco0 MOodydeHusl STujieHa. Peakuuu NpUCOETUHEHHUS:
rujpaTanmsi, TUIPOTAJIOTEHUPOBAHUE, TaIOT€HUPOBAHUE,  ITOJIMMEPU3ALUU.



IIpaBuno MapkoBHukoBa. OKHCIIEHHE aJIKEHOB. KadyeCTBEHHBIE pPEaKkIuu Ha
HETPEEIbHBIE YTIEBOAOPOIBI.

Ankanuensl. Kayuyku. Homenknartypa. Conpsok€HHble queHbl. byranueH-
1,3, wuzomnpen. Peakums JleGeneBa. Peakiuum mnpucoequHEHHs] alKaJIHCHOB.
Kayuyku: HaTypanbpHblii, cuHTeTHYecKHe (OyTaJHE€HOBBIM, W30IPEHOBBIN).
Bynkanuzanus kayuyka. Peauna. D00HUT.

Ankunpl. OOmas xapakTepucTuka romosiorudeckoro psga. CrnocoObl
oOpa3oBaHus Ha3BaHUM AJIKMHOB. XMMHUYECKHE CBOMCTBA alETUJIEHA: TOpPEHHE,
peakuu IIPUCOEANHEHNSA TUAPOrajIoreHUPOBAHHUE, raJOr€HUpPOBAHUE,
ruapatanus  (peakuust KyuepoBa), — ero moiydyeHue U INpPUMEHEHUE.
BuHunxmopua v €ro noJIMMepU3anus B MOIUXJIOPBUHUIL

ApeHnbl. beH305, Kak NpPEACTaBUTENb aPOMATHYECKUX YIIIEBOJOPOJIOB.
CrtpoeHue ero MoJIeKyJbl U CBOMCTBa (PU3NYECKHE M XUMUYECKHE CBOWCTBA:
TOPEHHE, PEaKIMU 3aMEIEHUsl — TaJOreHupoBaHuEe, HUTpoBaHue. [lonyueHue u
npuMeHeHue OeH307a.

[Ipuponsslii u mnomyTHblM ra3el. CoctaB mnpupoaHoro rasza. Ero
HaxoxJeHue B mnpupoxae. IlpenmyiiecTBa NPUPOAHOTO Ta3a Kak TOIUIMBA.
XuMuueckasi nepepaboTka IPUPOJHOTO raza: KoHBepcus, nupoiu3. CuHTe3-ra3 u
€ro NpUMEHEHHUE.

[TonmyTHble Ta3bl, ux coctaB. llepepaboTka momyTHOro raza Ha (paxKiuu:
CyXoil ra3, nponaH-OyTaHoBasi CMeCb, Ta30BbIi OCH3HH.

Hedts u cnocobnr eé mepepaborku. CocraB HedTH U e€ mepepaboTka:
neperoHka, KpekuHr, pupopmunr. Hegrenpoaykrsl u ux nonydenue. [lonstue 06
OKTaHOBOM 4ucie. XUMHUYECKHE CIIOCOOBI MOBBINICHUS KauecTBa OCH3UHA.

Kamennsiii yrons u ero nepepadorka. KokcoBanue KkaME@HHOTO YIJIsl U €ro
OPOJIYKTHI: KOKCOBBIM ra3, aMMHauyHas BOJAa, KaMEHHOYIrOJIbHasi CMOJa, KOKC.
l"azudukarus kKaMeHHOTO YTJIIA.

HemoHcTpanuu. ['opeHne npenenbHbIX U HENPENENbHbIX YIIIEBOAOPOAOB:
METaHa, »JTaHa, auneTuieHa. KayecTBEHHblE peaklMU Ha HENpeaesibHbIC
yIJI€BOAOPObI:  OOECIBEYMBAHHWE OTHJICHOM U  alleTWJIEHOM  pacTBOPOB
nepMaHranara kKamuss W OpomHOM Bomabl. OTHomeHWe OeH30Ma K ATUM
okuciurensaM. Jleruaparanus staHona. ['maponu3 xkapobuna xambius. Komnmexknun
«Hed1p u HEDTEMpOAYKTHIY», «KaMeHHBINM Yroib U MPOIYKTHI €ro mepepaboTKny,
«Kayuyku». Kapra nosie3usix uckonaemsix PO.

JlaGopatopHble ombITEl. OOHapyKeHHE NPOAYKTOB TOPEHHUS CBEYH.
HccnenoBanne CBOKMCTB Kay4yKOB.

Kucnopon- n azorconepxamme OpraHu4eCKue COeINHEHNS

Onnoatomubie cnupThl. Onpenenenue. OyHKIMOHAIBbHAS THIPOKCHIbHAS
rpynna. ['oMoyiornyeckuid psil MpeaesbHbIX OAHOATOMHBIX CHHUPTOB. M3omepus
MOJIOKEHUSI (QYHKIMOHAIBHOW rpynnbel. BogopogHas cBsizb. XUMHYECKHE
CBOMCTBa CHUPTOB. AnpjerugHas rpynna. Peakuus sTtepudukaniu, CIOXKHBIC
a¢upsl. [Ipumenenne crnupToB. [[eicTBHE METHIOBOTO M ATHUJIOBOTO CIHUPTOB Ha
OpPraHN3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL.  ODTWUICHIJWKOJNb, KAk  MIPEACTABUTENb
JIBYXaTOMHBIX W TJMIEPUH, KaK MPEACTABUTENIb TPEXaTOMHBIX CIUPTOB.



KauecTtBeHHast peakius Ha MHOTOATOMHBIE CHUPThI, UX CBOWCTBA, MOJIyYCHHE U
npuMenenue. [lonstue 06 antTudpuzax.

®enon. CtpoeHue, MONy4YEeHUE, CBOWCTBA M MPUMEHEHHE (eHoa.
KauectBeHnnbie peakiuu Ha (eHosn. B3auMHoe BIMsSHUE aTOMOB B MOJIEKYJIE
deHomna.

Anpneruabl W KeTOHbl. DopMalbAeruj MW AUCTAIBACTHI, Kak
NPEICTABUTENN  albJETUJ0B, COCTaB HUX  MoJIeKyd.  DyHKUUOHAIbHAA
KapOoHWIbHas rpymnmna. KauecTBeHHbIE peakiuu Ha anpiaeruansl. CBOMCTBa,
MoJlydeHHe U TNpuMeHeHue QopMalpaeruga ¢ aneraibieruaa. Peakiuu
noJIMKoHAeHcauu st dopmanpaeruna. lloHsTHe o0 KeTOHaX Ha NpUMEpe
aleToHa.

KapGoHoBBIE KHCIOTHI. I"OMOJIOTHUeCKHil psi IPEACIBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKupHBIE KapOOHOBBIE KHUCIOThI. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KUCTOT. [losydeHue u npuMeHeHue MypaBbUHONW U YKCYCHOM KUCTIOT.

Cnoxusie 3¢upnl. Kupsl. Peakums stepuduxanuu. Croxsbie 3(QUPHL.
Kupsl, ux coctaB v TUAPOSIU3 (KUCIOTHBIA U 1IeI04HOM). Mbuta. ['mapupoBaHue
KHUPOB.

YraneBogpl. YrieBoapl. MoHocaxapuapl. [JH0KO3a Kak ajabAEerUIOCIIHUPT.
Copb6ut. MonoyHokucioe u crnuproBoe Opokenune. dorocunrtes. Jlucaxapubl.
Caxapo3sa. [Tonucaxapuasl: Kpaxma, LEJITI0I03a.

AMUHBI. AMUHOTpYNNa. AMUHBI TIpEJIeJIbHBIE U ApOMAaTHYECKUE. AHUIUH.
[lonyuenne amuuOB. Peakuus 3uHMHA. XUMHYECKUE CBOIICTBA M INPUMEHEHUE
aMUHOB.

AMHMHOKHUCIOTBL. AMHUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOWMCTBA, KaK
aM(OTEpHBIX OpraHWYECKUX coequHeHud. [nmumMH, Kak MpeAcTaBUTENb
aMHUHOKUCIIOT. [lonydyeHne noJuneTua0oB peakuuen nojukonaeHcauuu. [lonstue o
IIETITUIHON CBS3H.

benku. CtpoeHue mMomnekyn O€lIKOB: NMEpBUYHAS, BTOPUYHAS U TPETHUHAS
cTpykTypbl. KaduecTBeHHBbIE peakiyu Ha O€JKW, WX TUAPOJIH3, JICHATypalus |
Oounosiornveckue QyHKIIHH.

HemoncTpanuu.  [lonydyeHne — anpIerWaoB  OKHUCIEHUEM  CIUPTOB.
KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH
¢denona B Bojie OT Temneparypbl. BzaumonaeiicTBue ¢ OpoMHON BOJION U XJIIOPUIOM
xene3a(lll), xkak kadecTBeHHBble peakiuu Ha ¢deHon. Peakuum cepeOpsHOTO
3epKaja U CO CBEXEMNoJydeHHbIM rujpokcunoM menu(ll) mpu HarpeBaHum, Kak
KaueCTBEHHbIE pEaKUUM Ha anpieruasl. OOpasibl MypaBbUHOW, YKCYCHOM,
MAJIbMUTUHOBOM W CTEAPUHOBOM KHUCJIOT W HX PacTBOPUMOCTH B BOJE.
AJbIETHIHBIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB I'JIIOKO3bI B pEAKIIUU
¢ ruapokcuaoM Menu(Il). Unentudukamnus kpaxmana. KauecTBeHHbIE peakuu Ha
OenKu.

Jlabopartopusbie onbIThl. CpaBHEHHE CKOPOCTU UCHAPEHUS BOJbI U 3TAHOJIA.
PacTtBopumMocThs rauneprHa B BOJE. XUMHUYECKUE CBOMCTBA YKCYCHOW KHCIIOTHI.
Ornpenenenue HENpeIeNbHOCTH pacTUTeNbHOrO Macia. Unentudukanus kpaxmana
B HEKOTOPBIX MPOAYKTAX MNHUTaHUs. M3rotoBieHne KpaxMallbHOTO KIecTepa.



N3rortoBineHue Moaened MOJEKYJl aMHUHOB. IM3roTroBieHHE MOIEIM MOJIEKYJIbI
TJIMIMHA.

[Ipaktuueckas padora. UneHTUGUKALIMSA OPraHUYECKUX COSAMHEHMI.

Opranuyeckasi XuMusi 1 00IIECTBO

buorexnonorusa.  Ilepuomsl €€  passurusa. Tpu  HamnpasieHHUs
OMOTEXHOJIOTUM: TeHHasl (MJIM F'eHEeTUYeCKas) MHKEHEPUs; KIIEeTOUHAsl UHXKEHEPUS,
Ouosiornueckas uWHXeHepus. [‘eHeTHyecku MOIUPUIMPOBAHHBIE OPTaHU3MBI
('MO) wu Tpancrennas npoaykuus. KionupoBanue. WMMoOunn3oBaHHBIE
(dbepMeHTHI U UX TPUMEHEHHE.

[Monmumepnl. Knaccudukanus nonumepoB. HcKyccTBEHHBIE MOJUMEPHI:
HEJUTYJION T, alleTaTHBIN MIENK, BUCKO3a, Iie/utodaH.

Cunrernueckue nonuMmepsl. [lonuMepuszaius W MNOJHMKOHJCHCALUS, Kak
crocoObl moydeHus: mouMepoB. CuHTeTndeckue kayuyku. [lomuctupod, Tedion
Y TIOJUBUHUIXJIOPHUJ, KaK MpEACTaBUTENN TuiactMacc. CMHTETUYECKUE BOJIOKHA!
KalpoH, HAWJIOH, KEBJIap, JJaBCaH.

Hemonctpanuu. Koneknuu KaydyyKoB, IUIACTMAcC, CHUHTETHYECKUX
BOJIOKOH M M3JI€JINI U3 HUX. @EpMEHTATUBHOE PA3JIOKEHUE MEPOKCUIAa BOIOPOA C
TTOMOIIIBIO KaTaia3bl CBEKCHATEPTHIX MOPKOBU WA KapTOdes.

JlaGoparopHbie oOmbITl. O3HAKOMJIEHHE C KOJUICKIUAMH Kay4dyKOB,
MJIACTMAcC U BOJIOKOH.

[Ipaktuueckas pabora. Pacro3naBanue miactMacc U BOJIOKOH.

11 xknacc. ba3oBblii ypoBeHb

CrpoeHue BelecTB

OcHOBHbBIE CBEJeHHA O CTpOeHHH aTtoma. CTpOEHHE aToMa: COCTaB spa
(HyKJIOHBI) W dJeKTpoHHass oOosouka. [lonstme o006 wuzoromax. Ilonarue o
XUMUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3aps0M Sapa.

[lepuonuueckas cucrema xumuyecknx sieMeHToB [l. M. Menaeneea B
CBETE CBETE YYCHHS O CTPOCHHM aroMa. DU3NYECKUIA CMBICT MPUHITON B TaOIHUIE
. 1. MenpaeneeBa CUMBOJIMKH: TTOPSAIKOBOTO HOMEpPA AJIIEMEHTA, HOMEpA Meproaa
1 HoMmepa rpynnbl. [loHsTHE 0 BaleHTHBIX 3MeKTpoHax. OToOpakeHUe CTPOCHUS
ANEKTPOHHBIX O0O0JIOYEK AaTOMOB XUMHYECKHUX DJJIIEMEHTOB C MOMOIIbBIO
AIIEKTPOHHBIX U ANEKTPOHHO-Tpaduueckux Gopmyi.

OOBsICHEHHE 3aKOHOMEPHOCTEH WM3MEHCHHS CBOWCTB JJIEMEHTOB B
[IEpUOJIaX U IPyNIlax MEPUOJIUYECKON CUCTEMBI, KaK CIEACTBUE UX BJIEKTPOHHOTO
CTPOCHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUUECKUX 3JIEMEHTOB.

CpaBHenue Ilepnonnueckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOEHHUS Ha
dunocodckoli OCHOBE: TPEANOCBUIKH OTKpHITUS [leproguyeckoro 3akoHa W
TEOPUU XMMHUYECKOTO CTPOCHHUS OPraHWYECKUX COEAUHEHUUW; pOJb JUYHOCTH B
HWCTOPUHA XUMHH; 3HAYCHUE NMPAKTUKU B CTAHOBJICHUM U PAa3BUTHUU XHUMUYECKHX
TEOPUH.

Nonnass xuMuyeckass CBSI3b W HMOHHBIE KPHUCTAJUIMYECKUE PEIIETKHU.
KaTtnonsl u aHWOHBI: WX 3apsiabl U KiIacCU(UKalMs MO COCTaBY Ha MPOCTbIE U
cinoxnsie. IlpencraBurenu. IloHsTHe 00 MOHHOM XMMHUYECKOW CBsi3u. MoHHas
KpUCTAJTMYEeCKass peméTka U (U3MYECKUe CBOMCTBA BELIECTB, OOYCIOBIICHHBIC
3THUM CTPOCHUEM.



KoBaneHtHass  xumuyeckas CBsI3b. ATOMHBIE U MOJEKYJISIPHBIE
KPUCTAJUINYECKUE PELIETKU. ITonstue 0 KOBAJICHTHOU CBSI3U.
DIIEKTPOOTPULATENIBHOCTh, HEMNOJISIpHAsE W MOJIIpHAs KOBAJEHTHBIE CBSA3U.
KpatHOCTh KOBaJE€HTHOU CBSI3M. MeXaHn3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBSI3EM:
OOMEHHBIH M JIOHOPHO- aKUenTOpHbIN. [lonspHOCTH MONEKYIbI, Kak CJIEACTBHUE
MOJISIPHOCTU CBSI3U M TE€OMETPUU MOJIEKysbl. Kpucramnuueckue pemeTku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJISIpHbIE M aToMHble. DHU3WyYEeCKHE CBOWCTBAa BEIIECTB,
00yCJIOBICHHBIE TUTIOM KPUCTAJITUYECKUX PEHIETOK.

Meramnuueckass  cBA3b. [loHATHE O  METAUIMYECKOM  CBSI3U U
METALTUYECKUX KPUCTALIMUECKUX perieéTkax. GUu3nyeckue CBOMCTBAa METAJIJIOB Ha
OCHOBE WX KPUCTAJIMYECKOTr0 CTpoeHus. [[puMeHeHne MeTasioB Ha OCHOBE HX
CBOMCTB. YUEpHBIEC U LBETHHIC CILJIABBI.

Bonoponnas XUMUYECKAS CBSI3b. MexmonexkynsipHas u
BHYTPUMOJICKYJISIpPHAs ~ BOJOPOAHBIE  CBSI3U. 3HAUCHUE  MEXKMOJEKYISIPHBIX
BOJIOPOJIHBIX CBSI3€M B IPUPOJIEC U KU3HU YEIIOBEKA.

[Tonumepsl. [lonydeHue MOJUMEPOB PEAKIUAMHU TOJIMMEpPU3ALMM U
NOJIMKOHJICHCALMU. BaxHellne mNpencTaBUTeNId IUIacTMAcC U BOJIOKOH, HX
MOJIy4YeHHUE, CBOMCTBA U NpuMeHeHue. [[oHsITHE O HEeOpraHWYECKUX MOJUMEpax U
WX MPEACTABUTENH.

Hucniepcubie cuctembl. [loHsiTHe 0 nucnepcHol ¢daze U TUCTIEPCHOHHOU
cpene. ArperaTHOe COCTOSHHME pa3Mep 4YacTull ¢a3bl, Kak OCHOBa A
KJIaccu(UKAIMK JUCHEPCHBIX CHUCTEM. OMYJIbCUHU, CYCIEH3UH, adpO30Jd —
IPyHIbl TPYOOIUCIIEPCHBIX CUCTEM, UX MPEICTABUTEIN. 30JIU U TeJId — TPYIIIIbI
TOHKOJIMCIIEPCHBIX CHUCTEM, WX IpenacraBurenu. l[loHstne o cuHepesuce u
KOAryJsiLuu.

Hemonctpanuu. [lepuoguueckoil cUCTeMbl XUMUAYECKUX 3iieMeHToB 1. .
MeHnneneeBa B pa3MuHbIX Gopmax. Mojieab HOHHON KPUCTAIIMYECKON PEeIETKH
Ha IIpUMeEpe XJjopuaa HaTpus. MwuHepaabl C 3TUM THUIIOM KPUCTAJLUIMYECKOU
PELIETKOM: KalbLUT, raquT. Moaenmn MOJNEKYJIApHON KPUCTAUIMYECKOU PEIIETKU
Ha MPUMEPE «CYXOro JIbJ1a» WIM MOJAa U aTOMHOM KPUCTAJUINYECKOW PEUIETKHA Ha
nmpuMepe anMasa, rpadura uinu kBapia. Mojenb MoJsipHoro oo0séma raza. Moaenu
KPUCTAUNIMYECKUX PEMETOK HEKOTOPhIX MeTaoB. Komnekuuu 006pasios
Pa3IMYHBIX IUCHEPCHBIX cucTeM. CHHEpPE3UC U KOAryJsiusl.

JlabopatopHsie ombiThl. KoOHCTpynpoBaHHE MOAETH METALTUYECKOM
XUMHYEeCKOW cBsizu. [lomydeHue KOJUIOMAHOTO pacTBopa KypHHOro OeJka,
HCCIIEIOBAHUE €r0 CBOWMCTB C IOMOIIBIO JA3€pPHOM YKA3KM U IPOBEICHUE €T0
neHatyparuu. [lomydeHne smMylIbcHH pacTUTEIHLHOTO Macia W HaOoJeHue 3a e€
paccnoenueM. [lonydeHne CyCeH3UH «M3BECTKOBOIO MOJIOKa» M HAONIOJEHUE 3a
€€ CeqMMEeHTAaLUEN.

XUMHYECKUE pEeaKIUU

Knaccudukarnus XUMHYECKUX peaKIuu. AJmoTponu3anus u
M30MepH3alnsl, KaK peakiuu 0e3 U3MEHEHUsl COCTaBa BEIIECTB. AJUIOTponus U e
npuunHbl. Knaccudukanus peakuuii mo pas3jidyHbIM OCHOBAaHUSIM: MO YHUCIY U
COCTaBy peareHTOB U MPOJYKTOB, MO (pa3e, M0 UCIOJIL30BAHUIO KAaTalu3aTopa WU
dbepMenTa, 1o TernoBomy 3P dexty. TepMoxuMuueckue ypaBHEHHs peaKkiiiid.



CxopOoCTh XUMUYECKUX peakiuil. PaKTOPbI, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMHUYECKUX PEaKIUi: NPUPOa PEArupyrolnX BEUIECTB, TEMIEpaTypa, IIonaab
HX CONPHUKOCHOBEHHSI PEArMPYIOLIMX BEIIECTB, UX KOHUECHTPAIUs, MPUCYTCTBUE
katanmuzatopa. [lonatue o karamuze. DepMeHTHl, Kak OHUOJIOTUYECKHUE
KaTan3aTopbl. UHTHOUTOPHI, KaK «@HTOHUMbBDY KaTAJIM3aTOPOB U UX 3HAYCHUE.

XUMHUYECKOE paBHOBECHE W CIOCOOBI ero cMmemenus. Kimaccudukarus
XUMUYECKUX PEaklnil Mo Mpu3HaKy ux HampasieHus. [loustue o6 oOpaTuMbIxX
peakiusax M xumudeckoM paBHoBecuu. [lpununun Jle-lllatenbe U crocoOwI
CMEIIEHUS] XUMUYECKOTro paBHOBecus. OOI1ast XxapakTepuCTUKA PeaKIUii CUHTE30B
amMmMmuaka u okcuza cepbl(VI) u paccMoTpeHne yCIOBUM CMEIICHUSI KX PaBHOBECHUSI
Ha ITPOU3BOJICTBE.

I'unponus. OOpaTumblii U1 HeoOpaTUMBIM TUApPONU3bL. ['Maponus comneit u
ero TUNbl. ['MAPOINU3 OPraHUYECKUX COEJUHEHUW B >KMBBIX OPraHMW3MOB, Kak
ocHOBa oOmeHa BemiecTB. [loHaTHE 00 3HEpreTHYeckoM OOMEHE B KIIETKE U POJIU
TUpOIM3a B HEM.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuh. CTEeneHb OKUCICHHUS U €€
ompenesieHne 1o QGopMmyiaM OPraHMYEeCKUX W HEOPTaHUYECKUX BEIECTB.
DJIEeMEHTBl M BENIECTBa, KaK OKHUCJIUTENM M BoccTaHOBUTENU. I[loHaTtne o
MPOIECCaX OKUCIECHUSI U BOCCTaHOBJIEHUs. COCTaBICHUE YPAaBHECHUN XUMHUYECKUX
peakinii Ha OCHOBE JIEKTPOHHOTO OaaHca.

DNEKTpOoau3 paciulaBOB U PacTBOPOB AJIEKTPOJUTOB. XapaKTEpUCTUKA
ANEKTPOJIN3a, KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOrO mporecca. OcoOeHHOCTH
JJIEKTPOJIM3a, IMPOTEKAIOIIEr0 B pacTBOpax dJIeKTposuToB. [IpakTuueckoe
IIPUMEHEHHUE DJIEKTPOJIM3a: [OJIYYEHHE TajJOreHOB, BOJAOPOJA, KHUCIOPOJA,
IIEJIOYHBIX METAJJIOB U ILIEJIOYEH, a TAK)KE AIFOMUHUS JIEKTPOJIMU30M pacIUIaBOB U
pacTBOpPOB COEAMHEHUM JTUX 2JJeMeHTOB. [loHsTHe o0 ranpBaHOILIACTHKE,
raJIbBAHOCTETUH, paQUHUPOBAHUU [IBETHBIX METAJIIOB.

JemoHcTpanuu. PacTBOpeHHE CEpHOM KHUCJIOTHI U aMMHUAYHOMW CEJUTPHI U
(dbuKcalys TETUIOBBIX SBJICHUHN IS ATUX IpoIecCOB. B3anMoiecTBUS pacTBOPOB
COJISIHOM, CEpHOM Y YKCYCHOM KUCJIOT OJIMHAKOBOW KOHIEHTPALIMU C OJIMHAKOBBIMHU
KyCOYKaMH (TpaHyjaMu) MHKA U B3aUMOAEHCTBHE OJITMHAKOBBIX KYCOUKOB Pa3HbIX
METAJJIOB (MarHus, [IMHKA, jKeJie3a) C PACTBOPOM COJISIHOW KHUCJIOTBI, KaK MpUMEp
3aBUCUMOCTH  CKOPOCTM XHMHWYECKMX pPEaKUMd OT TMPUPOJBI  BEUIECTB.
BiaumoneiicTBue pacTBOpOB THOCYNIb(aTa HATPUS KOHIICHTPALIUU M TEMIIEPATyPhI
C pacTBOPOM CEPHOM  KHUCJIOTBL. ~MOJEIUpPOBAHUE  «KUILLIETO  CIIOS.
Hcnonp3oBaHne HEOPraHMYECKUX KaTaIM3aTOPOB (CoJiei kene3a, HOANIa Kaaus) u
MPUPOAHBIX OOBEKTOB, CONEPKAIMUX KaTana3y (Chpoe MsCO, KapTodenb) s
pa3yoKEeHUsl EPOKCHAA BOJAOpoaa. BzanmonencTBue NMHKA C COJSTHOW KHCJIOTOU
HUTpaTOM cepelpa, Kak MpUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakiuil u
peaknuu obmena. KoHnctpyupoBanue mojmenu siektponusépa. BugeodparmeHt c
MPOMBIIJIEHHOW YCTAHOBKY JJIS1 OJYYEHUS ATFOMUHUSL.

Jlaboparopusie onbiThl. MttocTpanusa npasuia bepronie Ha mpakTuke —
MPOBEICHUE peaklMnii ¢ oO0pa3oBaHMEM oOcaaka, Ta3a W BOJblL. [ eTeporeHHBIN
KaTaJau3 Ha MpUMEPE PA3JI0KEHUS NEPOKCUAA BOAOPOIa B MIPUCYTCTBUH JUOKCUA
Maprania. Cmemienue paBHoBecusi B cucteMe Fe3+ + 3CNS— < Fe(CNS)3.



UcnbiTanne WHAMKATOpPAMU CPEAbl PACTBOPOB COJIEM PA3JIMYHBIX THUIIOB.
OKHUCIUTENHbHO-BOCCTAHOBUTENIbHASL pPEAKIMS W peakiuss oOMeHa Ha MpuMepe
B3auUMOJIecTBUS pacTBOpoB cyib(ara Meau(ll) c xene3oM u pacTBOPOM ILIETOYH.

[IpakTuueckass paborta. PelieHne sKCHEpUMEHTAIBHBIX 33/lad 10 TEMeE
«XuMHUYECKask pEaKLUs».

BemecTsa u ux cBolcTBa

Mertannbel. @usnyeckre CBONCTBA METAUIOB, Kak (PYHKIUS MX CTPOEHUS.
JlesieHne MeTajuioOB HAa TPYNIbI B TEXHUKE W XUMUHU. XUMHYECKUE CBOWCTBA
METAJUIOB U IEKTPOXUMHUYECKUHN psi HanpsokeHud. [loHsTue o meramuiorepmuu
(UTFOMUHOTEPMUU, MATHUETEPMUH U JP.).

Hemerannel. bnaropognele ra3sl. Hemertamnsl Kak — OKHCIUTENH.
Hemerannbel kak BOCCTaHOBUTENHU. P 3yekTpooTpuniatebHOCTU. IHEpTHBIE WUin
0JIarOopoJIHbIE Ta3kI.

Kucnorel Heopranuueckne U opranudeckue. KuCIOTBI ¢ TOUKM 3pEHHs
ATOMHO-MOJICKYJISIpHOTO  ydyeHud. KucCIOTBI C  TOYKM 3pE€HUs  TEOpHUH
AIEKTPOIUTHYECKON auccormanuu. KucioTel ¢ TOYKU 3peHUs] MPOTOHHOW TEOpUH.
OO6mue XuMudeckre cBorcTBa KuciaoT. Kinaccudukamus Kucior.

OcHOBaHUsI HEOPraHUYECKUE U opranndyeckue. OCHOBaHUA C TOUKH 3PEHUS
aTOMHO-MOJICKYJISIpHOTO  y4yeHusi. OCHOBaHUS C TOYKH 3pE€HUS TEOpUU
AJEKTPOIUTHYECKON auccormanni. OCHOBaHUS C TOUKHA 3pPEHUS MPOTOHHOMU
teopun. Knaccudukanus ocHOBaHH. XHUMHYECKHE CBOWCTBA OPraHMYECKHX U
HEOPraHUYECKUX OCHOBAHUMU.

AMmpoTepHble  COEIMHEHHMS  HEOpPraHWYeCKHUe U OpraHuyYecKHe.
Heoprannyeckue am@oTepHblE COEIUHEHUS: OKCUABI M THUAPOKCHIBI, — HX
CBOICTBa M mojydeHue. AM(pOTEpHbIE OpraHMYEeCKHUE COCAMHEHMS] Ha IMpUMEpe
aMUHOKHUCIOT. [lenTunbl u nentTuHas CBA3b.

Comu. Knaccudukanus coneir. JKEcTkocTh BOABI M CIOCOOBI €&
yctpanenusa. llepexom kapOonata B ruapokapOoHatr u oOpatHo. OOmme
XUMHUYECKHUE CBOMCTBA COJICH.

Hemonctpanuu.  Kommekumss  MetamwioB.  Kosmekuwss — HEMETaJUIOB.
B3anmopelicTBue KOHUEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAplo. Bcmbimika
TEPMHUTHOM cMmech. Bcemblika 4é€pHOro mopoxa. BbeITECHEHME Trallor€HOB U3 HX
pacTBOPOB JIPYIMMHU TaJOreHamu. B3anmmopencTBue nmapoB KOHLIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KHUCIIOTHI M aMMHaKa («abpiM 0e3 orus»). [lomyuenne ammuaka
Y U3YYEHHME €r0 CBOWCTB. Pa3nuyHble ciiydyan B3aMMOJIEHCTBUS PACTBOPOB COJIEU
AMIOMHUHUA CO MEN0Ubt0. [loydeHune )KECTKOU BOJBI U YCTPAaHEHUE €€ KECTKOCTH.

JlabopatopHbie ombIThl. [lomydeHre HEPaCTBOPUMOTO THUIPOKCHAA U €T0
B3aMMOJICMCTBHUE C KHCJIOTOM. lcciienoBaHue KOHIEHTPUPOBAHHBIX PACTBOPOB
COJISSTHOM M YKCYCHOM KHCJIOT KamleJIbHbIM METOJOM IpHU MX pa3z0aBI€HUH BOJOM.
[Tonyuenne am@oTepHOro THAPOKCHAA U H3ydeHHE ero cBoilcTB. IIpoBenenue
Ka4E€CTBEHHBIX PEAKIMU 110 OMPEICIICHUI0 COCTABA COJIH.

[IpakTuueckast pabora. Pelienune sKCHepUMEHTAIbHBIX 3a/ad MO TEMeE
«BemecTBa 1 UX CBOMCTBAa.

XUMHS U COBPEMEHHOE OOIIECTBO



[IpousBoacTBO amMmuaka W MeraHona. IloHsaTMe O XMUMHYECKOHN
TEXHOJIOTMH. XUMHUYECKHE PEAKIIMU B IPOU3BOICTBE aMMHUaKka U MeTtaHona. O0mas
KJacCu(UKAMOHHAs XapaKTEPUCTHKA pPEaKUUH CHHTE3a B IMPOM3BOJACTBE 3TUX
NpOAYKTOB. HayuHble NPUHLHUIBI, JEKAIIKE B OCHOBE NPOU3BOACTBA aMMHAKa U
MeTaHoaa. CpaBHEHUE 3TUX IPOU3BOJICTB.

XUMHYECKasi TPAaMOTHOCTh KaK KOMIIOHEHT OOIIEed KyJbTypbl YeJIOBEKaA.
MapkupoBKa YyMaKOBOUYHBIX MaTE€pUANOB, 3JEKTPOHUKUM M OBITOBOW TEXHHKH,
JKOJIOTMYHOI'0 TOBapa, MPOAYKTOB IIUTAHUS, DTUKETOK 110 YXOAY 3a OEKIOM.

JemoHcTpanuu. Mozenb IPOMBIIUIEHHONW YCTaHOBKHU ITOJIYy4YEHUs CEPHOM
KUCTOThl. Mojienb KOJOHHBI CHMHTe3a amMMuaka. BunmeodparmeHTbl M ciaiiibl o
CTEIIEHU DKOJIOTMYECKON YUCTOTHI TOBAPA.

JlaGopaTtopHble OmNbITHL. V3ydueHne MapKUpPOBOK pa3IMYHBIX BHUIOB

IMPOMBIIIJICHHBIX U IPOAOBOJBCTBCHHBIX TOBAPOB.

3. TemaTnuyeckoe JIAHUPOBAHHME

Y4eOHBIN KOMIUIEKC JIJIs YHaIIuXCsl:

Xumusa.10 kmacc. YueOHUK s 0011e00pa3oBaTeIbHBIX OpraHU3aIlUn:
6azoBbiit ypoBeHb / O.C. I'abpuensn, U. I'. Octpoymos, C.A. CnaakoB. — 2-¢ u31.
— M.: IIpocBeuienue, 2020.

Opranunveckas xumus. 11(10) kracc. 3. E. HudanTees. - M. : MHeMo3uHa,

2008.
10 kiace
Ne
n/m Ha3Banue Ttembl KonunuecTBo
4acoB
1 yeTBepThH (8 YaCOB)
1 | IlpenmeT opraHMYeCKON XUMUU 1
2 | OCHOBHBIE HOJIOKEHUS TEOPUN XUMUUECKOTO CTPOCHUS 1
3 | JJaboparopHas pabota: «/3roToBieHre MoJeneil OpraHuyeckux 1
COEIMHEHUI.
4 | IlpenenbHble yraeBOaOpOaAbl. AJIKaHbI 1
5 | JJaboparophas pabota: «OOHapyx)eHHE IPOAYKTOB TOPEHUS CBEUM» 1
6 | HenpenenbHble yriaeBonopoasl. AJIKEHbI 1
7 | Anxoguensl. Kayuyku 1
8 | KonrponabHas pabora «IIpeaenbHble 1 HENpeaeabHbIE YTIEBO0PO I 1
2 yeTBepTh (8 HacoB)
9 | Ankunsl 1
10 | ApoMaTu4ecKue yriaeBoaopoasl 1
11 | IIpuponnslii ras 1
12 | Hedtp u cioco6sl ee nepepaboTKu 1
13 | KameHHBIi1 yroJib 1 ero nepepaboTka 1
14 | KonrtponbHas paboTta «YTIeBOAOPOAbl U UX IPUPOIHBIE HCTOYHUKID 1
15 | OgHOaTOMHBIE CIUPTHI 1




16 | JlaboparopHas paboTa « XMMHUYECKHE CBOMCTBA OJTHOATOMHBIX CITUPTOB) 1
3 yerBepTh (10 yac)
17 | MHOrOaTOMHBIE CIUPTHI 1
18 | JJaboparopHas paboTta «XUMHUYECKHUE CBOWCTBA IIIUILIEPUHAY 1
19 | ®denon 1
20 | Aapaeruasl ¥ KETOHBI 1
21 | KapboHOBBIE KMCIIOTHI 1
22 | JlaboparopHas pabota: « XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI» 1
23 | Cnooacubie 2¢pupwi. Kupwi 1
24 | YrneBonpl 1
25 | AMuHBI 1
26 | AMHHOKHCIOTHL. benkun 1
4 yeTrBepTh (8 Uacos)
27 | JlJaboparopHas pabota: «XHUMHUYECKHE CBOMCTBA OEITKOB) 1
28 | 'enernyeckas CBSI3b MEXAY KIacCaMU OPTraHUYECKUX COEIUHEHUN 1
29 | Jlaboparopnas pabdota: «MneHTuduKanus OpraHMueCKuX COCSTUHEHU 1
30 | KonTtponwsHas pabota «Kucinopoa u a3oTcoaepskaniue opraHudecKkme 1
COCTMHCHUS
31 | buorexHosorus 1
32 | Knaccuduxkaius noaumepoB. MicKkyccTBeHHbIE TOTUMEPHI 1
33 | CuHTETHYECKHE MTOJTUMEDPBI 1
34 | Pacno3HaBaHMe IJIACTMACC U BOJIOKOH 1
35 | PesepBHbIil ypok 1
HTroro: 35
11 xaacc
Ne
n/m Ha3zBanue Tembl KonnuectBo
4acoB
1 yeTBepTH (8 YACOB)
Brenennie. Bo3HUKHOBEHHE M pa3BUTHE OPraHMYE€CKON XUMUU 1
2 | CrpoeHue OpraHMYECKUX COCTUHEHH. XHUMUYecKas CBA3b B OPraHMUYECKUX 1

COCIUHCHUAX. KadecTBeHHBIM ¥  KOJIWYECTBECHHBLIM aHaAJIW3 BCHICCTB.
OTI[CJ'ILHLIG KJIACChbl OPTraHUYCCKUX COC,I[I/IHGHI/Iﬁ.

3 Knaccuduxkarus OPraHUYEeCKHUX COEIUHEHUN. Knaccudukanus u 1
HOMEHKJIaTypa OPraHu4eCKUX COeIMHEHUN. XMMHUYECKHUE CBONCTBA OCHOBHBIX
KJIACCOB OPraHMYECKUX COCAMHEHUHN. YTIEBOIOPOIbI: alKaHbl. M3omepusi.

4 | Teopuss CTpOEHHS OpPraHMYECKUX COCIMHEHUN. YTJIEpOJHBIA CKeJleT. 1
Panukanel. DyHKOUMOHANBHBIE TIpyNIbl. ['OMOJIOrMYECKUN psil, TOMOJIOTH.
CrpykrypHas wu3omepus. THIBI XMMHMYECKHX CBsI3€M B MOJIEKyJax
opranuyeckux coeauHeHuil. Crpykrypa u  (usnueckue  CBOMCTBa.
HoMeHknarypa ankaHoB.

5 XHUMHUYECKHE CBOMCTBA aJKaHOB. HOJ'IY'-ICHI/IG U TPHUMCHCHUC AJIKAHOB. 1
HpaBI/ma 0e30IMacHOCTH npu pa60Te C CAKUMH, TOPHOYMMU U TOKCUYHBIMU
BCIICCTBAMM.

6 | Asikensl. CTpoeHHE U HOMEHKIIATYpa.

N

XUMUYECKUE CBOMCTBA alKeHOB. [IpuMeHeHue

8 | Jluennl. Ankaauensl. Kayuyk u pe3uHa




2 yeTBepTh (8 YacoB)

9 Ankunbl. CTpoeHue, GU3NYECKUE CBOMCTBA. XUMUUECKHE CBOMCTBA, 1
IIOJIyYEHHUE.

10 | Apenbl. ApoMatuueckue yrieBo1opoasl. benson. XuMuueckue cBoMCTBa. 1
AJKun0eH30161

11 | IlpupoaHbIe UCTOYHUKHU YTIIEBOIOPOJIOB: HE(Th M MIPUPOTHBIN a3 U 1
nonytHsele rassl. I[lepepaboTtka HedTH

12 | Tanorenoankansl. ["aioreHOMpPON3BOIHBIE AIKEHOB U ApEHOB 1

13 | Kucnopoacoaep:xkaiiyue COeIMHEHUS: OJTHO- U MHOTOQTOMHBIE CITUPTHI, 1
Crnuptsl. CocTaB, cTpoenue, kiaccupukanus. [IpenenbHpie 0 JHOATOMHbIE
CIIUPTHI

14 | Xumudeckue CBOMCTBA OJHOATOMHBIX CIUPTOB. [losyuenne mpumMeHeHue 1
0JTHOATOMHBIX CITUPTOB

15 | MHoroaromHsie cnupThl. PeHOII. 1

16 | KonTponbHas paboTa «AnkaHbl. AlKeHbl. ATKMUHBI. ApeHbl. CIUpTHI 1

3 yerBepTh (10 yacoB)

17 | Anpnerunel u ketoHbl. CTpoeHue, Gu3nyecKue 1 XuMHUYecKre CBONCTBa 1

18 | Kapbonossie kucnotel. Ctpoerue. OTHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI 1

19 | KapbonoBbie kucnotbl. Du3nUecKue U XUMUIECKHUE CBOMCTBA 1

20 | JIabopaTtopHas pabota: « CBoiicTBa KapOOHOBBIX KUCIOT» 1

21 | CaoxHble 3GupBblL. 1

22 | Kupbl. XuMHsi B TOBCEIHEBHOW XKM3HU. MOIOIIUE U YHUCTSIIME CPEACTBA. 1
[TpaBuna 6e30macHO pabOTHI CO CpeACTBAMH OBITOBOW XMMUH.

23 | AzoTcoaepikaiiue cCoeMHEHU: AMUHBL. [ €TepOLMKINYECKUE COCTUHECHUS 1

24 | YrneBoapl. MoHOCaxapu bl 1

25 | Yraeoapl. Jlucaxapuapl U OJIUCAXaPHIbI 1

26 | AMuHOKHUCIOTH. CTpoeHHE, PU3NUecKre U XUMUYECKUE CBOMCTBA 1

4 yeTBepTh (84acos)

27 | benku. Ctpoenne. Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BUTAMUHBI, 1
TOPMOHBI, MHHEpalibHble BOAbl. [IpoOiembl, CBsi3aHHbIE C MPUMEHEHUEM
JIEKAPCTBEHHBIX MPENAPATOB.

28 | benku. ®u3nyeckue U XMMUYECKUE CBOMCTBA. XuMHUs U nuia. KanopuitHocTh 1
KUPOB, OETTKOB U YTJIEBOJOB.

29 | HyknenHoBBIE KMCIIOTHI 1

30 | KontponbHas pabota «Kupsl. YrieBossl. benku. HykinenHoBbIE KUCTOTBDY 1

31 | Ioammepsl: miacTMacchl, Kaydykd, BOIOKHA. CTpOEHHUE U CBOMCTBA MOJIUMEPOB. 1
[InacTuyeckue Macchbl

32 | CunreTndeckue BOIOKHA. CUHTETHYECKHE KayqyKH 1

33 | 3axmoueHue. beiToBas XuMnyeckasi TpaMOTHOCTb. 1

34 | Pe3epBHbIN ypoK 2
Hroro: 35
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