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HHosicauTeIbHAA 3aNIMCKA

PaGouass mporpamma mo xumuu s 10-11 kmaccoB cpemnero oOiero
oOpa3oBaHUs COCTaBJIeHa B COOTBETCTBMM C TpeOoBanusamu DenepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApPTa CPEAHETO OOIIETO 00pa30BaHUS;
TpeOOBAHMSIMU K PE3yIbTaTaM OCBOSHHUS OCHOBHOHN 00pa30BaTEIIBHON MPOTPAMMBbI
(ITMYHOCTHBIM, METANMPEIMETHBIM, TIPEIMETHBIM); OCHOBHBIMH TIOJXOJAMH K
pPa3BUTHIO M (POPMUPOBAHUIO YHUBEPCAIBHBIX YUCOHBIX NEUCTBHUH IJISI CPEIHETO
oO1ero oOpazoBaHusl.

Hacrosimas paGodast mporpaMMa cocTaBjieHa Ha OCHOBE aBTOPCKOM IIPOrpaMMBbl
Kkypca xumuu nof pegakuueit O.C. 'abpuensna, A.B. Kymnosoi

XuMus Ha ypoBHE cpeaHero obimiero oopazoBanus uzydaercs ¢ 10 mo 11 kmace.
Kypc paccuntan Ha 69 ywacoB: B 10 kmacce 35 wacoB (35 yueOHBIX Hemens), B 11
kiacce - 34 yaca (34 y4eOHBIX HEAeNn).

CocraB YMK:
1. Yuyebnuxk Xumus - 10 O.C. I'abpuensina
2.Yuebnuk Xumus - 11 O.C. T'abpuensina

ey 00yyeHust mpeaAMeTy XUMHS

OcBoeHME BaKHEHUITUX 3HAHUM 00 OCHOBHBIX MOHATHUSX U 3aKOHAX XHUMHH,
XUMHUYECKON CUMBOJIHKE;

OBnajneHre yMEHUSIMU HaOIONAaTh XUMHUYECKUE SIBJICHUS, IPOBOAUTH
XAMHUYECKUN DJKCIEPUMEHT, ITPOM3BOAWUTH pPACUETbl HAa OCHOBE XHMHUYECKHX
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;

Pa3BuTHe mo3HaBaTEIbHBIX UHTEPECOB U MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEM
B IpOLIECCE IPOBEACHUS XUMHUYECKOIO OKCIEPUMEHTa, CaMOCTOSTEIBLHOTO
NpUOOpPETeHUs] 3HAHMM B COOTBETCTBUM C BO3HUKAIOIIMMHU KU3HCHHBIMU
MOTPEOHOCTSIIMU;

Bocnuranue oTHOIEHHS K XUMUU KaK K OJIHOMY U3 (PyHJIaMEHTAJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U AJIEMEHTY O0IIEUETI0BEUECKON KYIbTYPHI;

[IpuMeHeHre TONMYYEeHHBIX 3HAaHUM W yMEeHUH g 0e30MacHOro
WCIIOJIb30BAaHUsI BEIIECTB M MaTepUaloB B OBITY, CEIbCKOM XO34WCTBE M Ha
MPOM3BOJACTBE, PELICHUS TMPAKTUYECKUX 3aad B I[IOBCEJHECBHOM JKHU3HH,
MPEAYNPEKICHUS SBJICHUM, HAHOCALIMX BPE 3I0POBBIO YEIOBEKA U OKPYKAIOLIEH
cpene.

dopMupoBaHue y 00YYarOMUXCS YMEHHS BUIETh M TIOHUMATh IIEHHOCTH
oOpa3oBaHus, 3HAYUMOCTh XUMHUYECKOTO 3HAHHS JUIA KaXKIOrO 4YelIOBEKa
HE3aBUCUMO OT €ro Mpo(ecCHOHaNBHOM AeATeIbHOCTH; YMEHUS pa3indaTh (GaKkThl
Y OILICHKHU, CPaBHMBATh OLICHOYHBIE BBIBOJAbI, BUAETHh UX CBSA3b C KPUTEPUSIMHU
OLICHOK M CBSI3b KPUTEPHEB C ONPEIACIICHHOW CHUCTEMOW IIEHHOCTEW,
dbopMynupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULIHUIO;



dopmHupoBaHUE y OOYYAIOMIMXCS LIEJIOCTHOTO MPEICTABICHUS O MHUPE H
pOJIU XMMHUU B CO3/IaHUM COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KAapTHUHBI MUDA;
yMeHUsI OOBACHATH OOBEKTHI U MPOLIECCHl OKpYXkalolehd JeUCTBUTEIBHOCTH —
IPUPOIHOM, COIUATBHOM, KYJIBTYPHON, TEXHUUECKOU CPEIbl, UCTIOIb3YS ISl 3TOTO
XUMHUYECKUE 3HAHUS,

[IpuoOperenue o0O0y4alOMUMUCS ONBITA PAa3HOOOPA3HON JEATETHLHOCTH,
MO3HAHUS M CaMOINO3HAHUS; KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEM),
UMEIOIINX YHUBEPCAJbHOE 3HAYCHHE [UIsl Pa3IMYHBIX BUIOB JIE€ATEIBHOCTH:
pelieHusi MpoOieM, MPUHATHS pEIIeHUH, TOUCKa, aHaiau3a U 00paboTKu
nH(pOopMaIuu, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH,
COTpPYIHHYECTBA, O€30MacHOro oOpalleHusi C BEIIeCTBAMH B TOBCEIHEBHOM
KU3HU.

3anaum 00y4eHus: npeaMeTy XUMMS

CdopmupoBaTh 3HaHHE OCHOBHBIX TOHATHI U 3aKOHOB XUMHH,

BocnuteiBath 00111€4€I0BEUECKYIO KYIBTYPY;

Yuuth HaOMI01aTh, TPUMEHSThH MOJTYYCHHBIC 3HAHUS HA TPAKTHKE.

®opmupoBaTh Yy OOydYalOlUXCA BIYMYHUBOE OTHOIIEHHE K CBOEMY
buznYecKoMy, ICUXUYECKOMY, COIIUAIBHOMY U TyXOBHOMY 3710POBBIO.

dopMHUpOBaTH  CUCTEMY  XUMHUYECKHUX  3HAHUW  KaK  KOMITOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

Pa3BuBaTh  JAMYHOCTH  OOYYAIOIIUXCS, WX  HMHTEIUICKTyaJIbHOE |
HPABCTBEHHOE COBEPUICHCTBOBAHUE,

®opMupoBaTh y  00y4aeMbIX TyMaHUCTHYECKUX  OTHOIIECHUH U
HKOJIOTHUYECKH 11€J1eCO00pa3HOTO MOBEICHUS B OBITY U B TPYJOBOM JEATEIBHOCTH,

®dopmupoBaTh yMeHHsT 0Oe3omacHOro oOpallleHHsl ¢  BeIeCTBaMHu,
HCIIOJIb3YEMbIMH B TTOBCETHEBHOM KU3HU;

Pa3BuBaTh moHnMaHue 0OIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMUU,

Tema 1 Beenenne

Teopusi cTpoeHUs1 OPraHNYECKHUX coeTuHeHui (3 u)

[Ipenmet oprannueckoi xumun. CpaBHEHHE OPraHUYECKUX COSUHEHHI C
HeopraHudeckumu. [IpupoiHbIe, HCKYCCTBEHHBIE U CHHTETUYECKUE OPTaHUYECKUE
COCIMHEHUS.

BaneHTHOCTE. XMMHUECKOE CTPOCHUE KAK MOPSLOK COEIMHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO UX BaJ€EHTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU
XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX coeuHEHUN. [IoHATHE O rOMOJIOTHY U
rOMOJIOTaX, U30MEPUHU U U30Mepax. XUMHUECKHE (POPMYJIbl U MOJIETTH MOJIEKYJI B
OPTaHUYECKON XUMUHU.

JemoncTpanuu. Mozaenu MoJIEKYJI TOMOJIOTOB M U30MEPOB OPTaHUYECKHUX
COEJIMHEHUM.

Tema 2 Yri1eBoA0pOabI M X PUPOAHbIE HCTOUYHUKH (8 u)



[Tpupoanslii raz. Ankassl. [Ipupoanslii ra3 kak Tomnuso. [Ipenmymniectsa
MIPUPOIHOIO ra3a nepej ApyrumMu BuaaMu TorimBa. CocTtaB NpUpOJHOTO rasa.

A 7 K a H bI: TOMOJIOTHYECKHN PAJI, U30MEPHS U HOMEHKJIATypa aJKaHOB.
XUMHUYECKHE CBOMCTBA aJIKAaHOB (HAa MPUMEPE METaHa U 3TaHa): TOPEHUE,
3aMelIeHne, Pa3IoKEHUE U JeruapupoBanue. [[pumeneHne ankaHoB Ha OCHOBE
CBOWCTB.

A 71K € H bl. OTUJIEH, €T0 NOoJyYeHue (AeTUIPUPOBAHUEM dTaHA U
Jeruaparanuen 3Tanona). XuMUYeCKue CBOMCTBA ATHJICHA: TOPEHHUE,
KaueCTBEHHBIC peakiny (00eciBeunBaHre OPOMHON BOJIBI U PACTBOPA
MepMaHraHara Kajaus), Tujaparanus, noiuMmepusanus. [lonstuiien, ero cBoMcTBa
Y nnpuMeHeHue. [IpuMeHenne 3TuiieHa Ha OCHOBE CBOKWCTB.

AnkanueHns U Kayuy K u. [lonarue 00 ankaaueHax Kak
YTJIEBOJIOPOIAaX C IBYMSI IBOMHBIMU CBSI3IMHU. XUMUUYECKUE CBOMCTBA OyTaileHa-
1,3 u u3onpena: obeciBeynBaHre OPOMHOM BOJIbI U TIOJIMMEPU3ALINS B KAyIyKH.
Pe3una.

A 71K ¥ H bl. AUIETUJIEH, €T0 MOJy4YeHUEe MUPOJIU30M METaHa U KapOUIHBIM
crioco6oM. XrUMHYECKUE CBOMCTBA alleTUJIeHA: TOPEHUE, 00ECIIBEYNBAHNE
OpOMHOM BOJIbI, MPUCOEAUHEHHUE XJIOPOBOIOPOIa U TuipaTarus. [[pumenenue
aleTUJICHA Ha OCHOBE CBOMCTB. Peaknus noiMMepru3alui BUHWIXJIOPUAA.
[ToAMBUHWIXJIOPU]T U €70 IPUMEHEHHUE.

b e 1 3 0 11. [lonyueHnue OeH30/1a U3 TeKcaHa U aleTUiieHa. X UMUYECKUE
CBOICTBa OEH30J1a: TOPEHUE, TAIOTeHUpPOBaHue, HUTpoBanue. [I[puMenenue
O€H30J1a Ha OCHOBE CBOMCTB.

H e ¢ T . CocTaB u nepepadbotka Heptu. Hedrenpoaykrel. benzun u
MOHATHE 00 OKTAHOBOM YHCIIE.

HemoncTpanuu. ['openrue merana, sTuieHa, aetuiacHa. OTHONIEHHE
MeTaHa, YTHJICHA, alleTUJIeHa U 0€H30J1a K pacTBOPY MEepMaHraHarta Kajus u
Oopomuoii Boze. [Tonydyenue sTunena peakiuen AeruapaTaiiy 3TaHoja 1
JIENOJIMMEPHU3AIINY MOJUITHIICHA, alleTUiIeHa KapOuIHbIM criocoooMm. Paznoxenue
KayuyyKa IpU HarpEBaHUM, UCIIBITAHUE MTPOTYKTOB Pa3JI0KEHUS Ha
HernpeaenbHocTh. Komtekius o0pa3ioB Hedptr u HehTenmpoayKTOB.

JlabGopaTopHble onbIThI. 1. OnpeneneHre 3IeMEHTHOTO COCTaBa
OpTraHUYECKUX COCAUHECHUM. 2. MI3rOTOBJICHHE MOIeJIel MOJIEKYJT YIJIEBOIOPO/IOB.
3. OGHapyeHue HenmpeaebHbIX COeAMHEHUH B )KUIKUX HePTenpoayKTax. 4.
[Tonmyuyenue u cBoiicTBa anieTuiieHa. 5. O3HakomieHue ¢ koyekuuen «Hedts u
MPOJYKTHI €€ mepepaboTKI».

KonTtpoJuabHas padora Ne 1 o teme: «YTII€BOAOPOIbI U UX MPUPOIHBIE
HUCTOYHUKI

Tema 3 Kucsiopoacoaepxamue opraHudecKkue COeIMHEHNsI M UX
npupoaHbie ucrounnku (10y)

EnrHCTBO XMMUYECKOWM OpraHu3aluy )KUBbIX OPraHU3MOB. XUMUYECKUN
COCTaB JKMBBIX OPTaHU3MOB.

C nu p 1 b1. [lonyuenue sTaHONIa OPOKEHUEM TIIFOKO3bI M THAPATAIIMEH
stwiieHa. ['uapokcunpHas rpynmna kak GyHKiuuoHanbHas. [IpencraBnenue o
BOJIOPOJHOM CBSI3U. XMMHUYECKUE CBOMCTBA 3TAHOJIA: TOPEHUE, B3AUMOJCHUCTBUE C



HaTpueM, 00pa30BaHUE MPOCTHIX U CIOKHBIX AI(PUPOB, OKHCICHUE B aJIbJICTH/I.
[IpumeHeHue rTaHoJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U
peaynpexieHue.

[ToHsiTHE O MpeeNbHBIX MHOTOATOMHBIX cIMpTax. [ HilepuH Kak
MpeICTaBUTEIb MHOTOATOMHBIX ciupToB. KauecTBeHHas peakuys Ha
MHOTOAaTOMHBIE€ cUpThI. [IpuMeHeHue riuiepuHa.

KaMmenus i yroas. @ eHoa Kokcoxumuueckoe Nmponu3BOJACTBO U
ero npoaykuus. [lomydyenune gpeHosia KOKCOBaHHMEM KaMEHHOTO yrisi. Bzaumuoe
BJIMSTHHE aTOMOB B MOJIEKYJIe (peHOJIa: B3aUMOJICHCTBUE C TUAPOKCUAOM HATpUs U
a30THOM kucnoTou. [Tonmukonaencanus ¢penona ¢ hpopMaibIeTHaIoM B
dbenonodopmanpaeruaayro cmoiy. [I[pumenenne ¢peHosa Ha OCHOBE CBOWCTB.

A nb neru sl [lonydeHue aibIeruioB OKUCIEHUEM COOTBETCTBYIOIIMX
CIOUPTOB. XMMHUYECKHE CBOMCTBA AJIbJIETUIOB: OKHCIIEHHE B COOTBETCTBYIOLYIO
KHCJIOTY U BOCCTAaHOBJICHUE B COOTBETCTBYIOIINN criupT. [Ipumenenue
dbopmainbieruia v aleTaabAeruia Ha OCHOBE CBOMCTB.

KapOGoHoBBI € kKucCIoT bl [lonyyeHne kapOOHOBBIX KUCIIOT
OKHCJIEHUEM aJIbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KUCIOTHI: 0011I1e
CBOMCTBA C HEOPTaHUYECKUMHU KUCIIOTAMU U PEAKIUs dSTePUPUKALIIH.
[IpumMeHeHne yKCyCHOM KMCIIOTBI Ha OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIIOTHI
Ha MPUMEPE MATIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHble 3P UupBl U KHUDPp bl [lomyueHune ciioxHbIX 3PUPOB
peakuueit repupukanuu. CioxHbie 3QUpbI B IPUPOJE, UX 3HAYECHUE.
[IpumeHeHune cIoKHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak ciaokHbIE 3PUpbl. XUMUYECKHUE CBOMCTBA KUPOB: THIPOIIU3
(OMBUICHHE) U TUAPUPOBAHUE )KUJIKUX KUPOB. [[puMeHeHne )KupoB Ha OCHOBE
CBOMCTB.

Y rueBo abl YIIIeBobl, UX KiaccuUKAIMs: MOHOCaXapuabl (TII0K03a),
Jucaxapuibl (caxaposa) U MmoyiMcaxapuabl (Kpaxmall U IEeJIi0i03a). 3HaueHHue
YTJIEBOJIOB B )KMBOM MPUPOJIE U B )KM3HH YETIOBEKA.

['mroko03a - BemecTBO ¢ IBOMCTBEHHON (DYHKIIMEH - albJAeTUIOCTIHPT.
XHWMHYECKHE CBOMCTBA IIFOKO3bI: OKUCIIEHHUE B ITIIOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, OpokeHrEe (MOJIOYHOKHCIIOE U CITUPTOBOE).
[IpuMeHeHue TIIF0KO3bI HA OCHOBE CBOMCTB.

Hucaxapuasl U nonucaxapuabl. [loHsTHE 0 peakuuax NOJUKOHIEHCALUU U
T'MIPOJIN3a Ha PUMEPE B3aMMOIIPEBPALIEHUI: TIIFOK03a < IOJUcCaxapul.

JemoncTpanun. OkuciieHUEe cniupTa B albaerua. KauecTBeHHas peakuus
Ha MHOTroaToMHbIe criupThl. Komnekuus «KaMeHHbIN yroyb U NPOAYKTHI €ro
nepepadoTkuy». PacTBopuMocTh (heHosa B Bojie pu OOBIYHOM TeMIIEpaType U Npu
HarpeBaHuu. KauecTBeHHbIe peakinu Ha GeHo1. Peakius «cepeOpsHOro 3epKanay
aJbJIETUIOB U IITHOKO03bl. OKHMCIIEHHUE abACTUI0B U TIIOKO3bI B KUCIIOTHI C
nomorisio ruapokcuaa meau (II). [omydeHue yKCyCHO-ITHUIIOBOTO U YKCYCHO-
nzoamusioBoro 3gupoB. Komnekuus spupubix Macen. KauecTBeHHas peakius Ha
KpaxMarl.

JlabGopaTopHblie onbIThI. 6. CBOMCTBA 3TUIIOBOTO criupTa. 7. CBOWCTBA
rnunepuHa. 8. CoiictBa popmanpaeruaa. 9. CBoicTBa yKCyCHOU KUCIOTHI. 10.



CpoiictBa xupoB. 11. CpaBHEHHE CBOMCTB PaCTBOPOB MBUIA U CTUPAIBHOIO
nopouika. 12. Cporicta ritoko3sl. 13. CBolicTBa kpaxmarna.

KonTpoasnas padora Ne 2 no teme: «Kucinopogoconepxamiue
OpTraHUYECKUE COEAUHEHUS

Tema 4 A3oTcoaep:xamue cCoeIMHEHUS U MX HAXOKIEHHE B JKUBOM
npupoje (6u)

A M 1 H bl [lonsiTue 06 amunax. [lonyueHue apomaTieckoro aMmmHa -
aHWIJIMHA - U3 HUTPOOEeH301a. AHWIIMH KaK OpraHn4eckoe ocHOBaHue. BzaumHuoe
BJIMSIHAE aTOMOB B MOJIEKYJIE aHWJIMHA: OCIa0JIECHHE OCHOBHBIX CBOMCTB U
B3auMoJielicTBUE ¢ OpoMHOM BOAoM. [IpuMeHeHre aHnIMHa Ha OCHOBE CBOMCTB.

AMUHOKHC IO T bL [lonydeHnEe aMUHOKHUCIIOT U3 KapOOHOBBIX KHCIIOT U
TUAPOIU30M O0eNTKOB. XMMHUECKHUE CBOMCTBA aMUHOKUCIIOT Kak aM(OTEPHBIX
OpraHUYECKUX COCUHEHUI: B3aUMOJICHCTBUE CO IEI0YaMU, KUCIOTAMH U JPYT C
Ipyrom (peakuus noaukonaeHcauun). [lentuaHas cBs3b U NOJUIEITHIBL.
[IpuMeHeHne aMIUHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lomyuenue 0enKoB peakiyei MOJIMKOHACHCAIUA AMUHOKHUCIIOT.
[lepBuuHasi, BTOpu4Hast U TPETUYHAsI CTPYKTYpPbl OEJIKOB. XMMUYECKHE CBOMCTBA
OENIKOB: TOpPEHUE, ACHATYpaLUs, THIPOJIN3 U LIBETHBIE peakluu. buoxumuueckue
byHKIIUU OETKOB.

I'eHeTndecKas CBA3b MEXAY KJIACCAMUA OPTaHUYECKUX COCIIMHEHHM.

HyxnennoBbie kucinotbl. CHHTE3 HYKJIEUHOBBIX KHCIIOT B KJIETKE U3
HYKJ1€0TU10B. OO 11aH cTpoeHus: Hykiaeotna. CpaBHEHHE CTPOCHHUS U
¢ynkunii PHK n JIHK. Posb HyKJIEMHOBBIX KUCJIOT B XpaHEHHUH U NIepeaaye
HacneacTBeHHOM nHpopmanuu. [ToHsITHE 0 OMOTEXHOJIOTUU U TEHHOW UHXKEHEPUH.

JemoHcTpanuu. BzanmonencTBue aMMuaka U aHWIMHA C COJITHOU
KUCoToM. Peakius anminHa ¢ OpoMHOM BOJ10#. JloKa3aTeIbCTBO HATUYUS
(YHKIIMOHAJIBHBIX TPYII B paCTBOPAX aMUHOKHCIIOT. PacTBOpeHue u ocaxaeHue
oenkoB. l[BeTHBIC peakinu OEIKOB: KCAHTOIIPOTEHHOBAs U OuypeToBas. [ opeHue
IITUYBETO Mepa U mepctaHor Hutu. Moaens monekyssl [IHK. Ilepexonst: atanon
— STWJIEH 3THJICHTJIMKOIb — 3THIEHMIUKOIAT Meau (I1); atanon — 3tanans —
ATaHOBAsl KUCJIOTA.

JlaboparopHble onbIThI. 14. CBOICTBA OETKOB.

IIpakTuyeckas padora Nel. nentudukanms OpraHMuecKuX COSAMHEHH.

Tema 5 Buosornyecku akTHBHbIE OpraHuYecKkue coequHeHus (4 u)

® e pMeHTbl. DepMeHTHI Kak OMOJIOTMYECKUE KaTaTU3aTOPbl OEIKOBOM
npupoasl. OcodeHHocTr GyHKIMOHUpOBaHUs (hepMeHTOB. Poiib hepMeHTOB B
KU3HEIEATEeIbHOCTH )KMBBIX OPTaHU3MOB M HAPOJHOM XO3SIUCTBE.

B uTawMuH bl [lonsatue o Buramubax. Hapyiienusi, cBs3aHHbIE C
BUTAMHHAMM: aBUTAMUHO3bI, THIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3BI. Butamun C
KaK IPEICTaBUTENIb BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMHMH A Kak
IPENCTABUTEID )KUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H blL. [ToHSTHE O TOPMOHAX KaK T'yMOPaJIbHBIX PETYJIATOPaX
KU3HEIEATEIbHOCTH )KMBBIX OpraHu3MOB. IHCYIMH U alpeHaJIMH KaK
npeacTaBuTeN ropMoHOB. [IpodunakTtuka caxapHoro auadera.



Jle kap cTBa. JlekapcTBeHHast XUMHMSL: OT HATPOXUMUU J0
XUMHOTEpanuu. AcnupuH. AHTUOUOTUKU U qucOakTepro3. Hapkotuueckue
BemecTBa. Hapkomanusi, 6opb0a ¢ Hel u npodrtakTrka.

JlemoHcTpanum. PasiioxeHne nepokcuaa BOAOPOAA KaTana3ou CbIporo
Mmsica u ceiporo kaprodens. Komnexkuus CMC, coaepxaniux sH3uMbIL. HcnibiTanue
cpenbl pactBopa CMC unaukaTopHoit 6ymaroit. Mnmtoctparuu ¢ pororpadusimu
YKUBOTHBIX C Pa3IMYHBIMU (hOpMaMHU aBUTAMUHO30B. KoJuleKIus BUTAMUHHBIX
npenaparoB. McribITaHue cpeibl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAUKATOPHON
Oymaroii. McniblTaHue anTeYHOro Npenapara MHCYJIuHa Ha O0enok. JloMamHss,
nabopaTopHas 1 aBTOMOOWMIIbHAS alTeuKa.

Tema 6 UckyccTBeHHbIE M CHHTETHYECKHE MOJTUMepbI (4 u)

MckyccTBEeHHBIE N OJHM e P bl [loilydeHre HCKYyCCTBEHHBIX
MOJIUMEPOB, KaK MPOTYKTOB XUMHUYECKONH MOIM(UKALIUYA TTPUPOTHOTO
MOJIUMEPHOTO ChIpbsl. VICKyCcCTBEHHBIE BOJIOKHA (All€TaTHBIN 1IENK, BUCKO3a), UX
CBOMCTBAa U IPUMEHEHHUE.

CuHTeTHuyecKHE MOJUMep bl [lodyyeHne CHHTETHYECKUX
IOJINMEPOB PEAKLMSAMH ITOJTUMEPHU3ALMHU U NOJUKOHIeHcaunn. CTpykTypa
IIOJINMEPOB JIMHEWHAs, pa3BETBICHHAs U IPOCTpaHCTBeHHas. [IpeacraBurenu
CUHTETHYECKHUX IUIACTMACC: MTOJIM3TUIIEH HU3KOTO U BBICOKOIO JaBJICHUS,
MOJIATIPONWIEH U MOJIMBUHMWIXJIOpU. CHHTETHYECKHE BOJIOKHA: JJaBCAaH, HUTPOH U
KaIpoH.

Hemoncrpanuu. Komiekuus mmactmace u uznenuit u3 oux. Komnekuun
MCKYCCTBEHHBIX M1 CHHTETHYECKH BOJIOKOH M M3JeNHi U3 HUX. Pacrno3naBanue
BOJIOKOH I10 OTHOIIEHHUIO K HATPEBAHUIO U XUMUYECKU PEAKTHUBAM.

JlaGopaTopHblie onbIThI. 15. O3HaKoMIIEHHE ¢ 00pa3llaMu IaCTMAcCC,
BOJIOKOH U Kay4YyKOB.

IpakTnueckas padora Ne2. Pacno3HaBaHue MIacTMacC U BOJIOKOH.

11 kaace

Tema 1 Ctpoenue aroma u nepuoanueckuii 3axon JI. U. Menaeneena (3
)

OCHOBHBIE CBEJIEHHUSA O CTPOEHHUHU aToOM a. Aapo: IpoOTOHBI
U HEUTPOHBI. M30TOMBI. DIEKTPOHBI. IJIEKTPOHHASI 000JI0UKA. JHEPTeTUYECKHIMA
ypoBeHb. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB 4-
ro 1 5-ro nepuoaoB nepuoandeckoi cucremsl [. M. MenneneeBa (mepexoaHbixX
aneMeHToB). [loHsiTHE 00 OpOUTANAX. S- U P-OPOUTAIU. DIEKTPOHHBIE
KOH(UTYpali aTOMOB XUMUYECKHUX JIEMEHTOB.

[Tepuonuueckuun 3akod . M. MenneneeBa B cCBeTE yu
€eHUusd o ctTpoeHuu atoMa. Orkpeitue . 1. MeHnneneeBbiM
MEPUOIUYECKOrO 3aKOHA.

[lepnoanueckas cucrema xuMudeckux siaemeHToB /. 1. Menneneena -
rpadudeckoe oToOpakeHHe MePUOANIECKOTO 3aKoHa, DU3NUYECKHUIN CMBICT
MOPSIAKOBOIO HOMEPA JIEMEHTa, HOMEPA MepHojia U HoMepa rpyIbl. BanieHTHbie
3eKTPOHBI. [I[prUurHBI U3MEHEHUS] CBOMCTB 3JIEMEHTOB B IEPUOJIAX U TPyIIIax
(TTIaBHBIX MOATPYMIAX).



[TonoxxeHue Bogopoa B MEPUOAUIYECKON CUCTEME. 3HAUCHUE
MEPUOANYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMbBI XUMUYECKHUX JIEMEHTOB /I.
W. MeHnneneeBa i pa3BUTHS HAYKW U IOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

JeMmoncTpanuu. Paznuunsie GopMbl epuoanuecKoi CUCTEMbl XUMUYECKUX
anemenToB Jl. 1. Menaeneena.

JlaboparopHblii onbIT. 1. KoHCTpyHpoBaHue nepuoanyeckoi Tabuiibl
AJIEMEHTOB C UCIIOJb30BAHUEM KapTOUEK.

Tema 2 Ctpoenue BemecTBa (14 u)

NoHnHasgs xuMuueckas ¢Bs3b. KATHOHBI M aHHOHBI.
Knaccudukanus nonos. Monnslie kpucraminyeckue pemerki. CBoiCcTBa BEIIECTB
C OTUM TUIIOM KPUCTAIUIMYECKUX PEIIECTOK.

KoBaneHTHass XuMuuecKkas CBS 3 b. DNEKTPOOTPULIATEIHHOCTD.
[TonsapHas n HenoJIsIpHas KOBAJIEHTHBIE CBsA3U. Jlumonk. [TomapHOCTE CBSI3M 1
MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3MbI
o0Opa30BaHUs KOBAJICHTHON CBA3U. MOJEKYIISIpHbIC U ATOMHbBIEC KPUCTAJUIMUECKHE
peetku. CBOMCTBA BEIIECTB C ’TUMHU TUIIAMU KPUCTALTMYECKUX PEIIETOK.

MeTannuyeckass XxumMmuueckas cBs3b OcoOeHHOCTH
CTPOCHHS aTOMOB METAJJIOB. MeTayunueckasi XMMUYeCKasl CBSA3b U METAJUINYECKAs
KpUcTaJuInueckas pemerka. CBONMCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Bonoponunasg xuMuueckas CB43b. MeXMOJEKyJsIpHAsd U
BHYTPUMOJIEKYJIIPHAsE BOJOPOAHAS CBSI3b. 3HAUEHUE BOJOPOJHON CBS3U IS
OpraHu3allii CTPYKTYp OMOMOJIMMEPOB.

IT o nu M e p b1 IInacTmacchl: TEPMOIIIACTEI M PEAKTOIIACTBL, X
MPEACTABUTENIN U pUMeHeHre. BoslokHa: mpupoiHbie (pacTUTENbHBIE U
YKUBOTHBIC) U XUMUUYECKHUE (MCKYCCTBEHHBIEC U CHHTETHUECKHUE), UX MPEACTaBUTEIN
U TIPUMEHEHHUE.

[az3o000pa3Hoe coCcTOsSHUE BellecCTBa. Tpu arperaTHbIx
COCTOSIHUS BOJIBL.

OcobeHHOCTH CTpOeHHUS ra30B. MoJISIpHBII 00beM Tra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HbIX MPUPOHBIX CMECE: BO3IAYX, IPUPOJIHBIH Ta3.
3arpsizHeHre aTMoc(epbl (KUCIOTHBIE T0XKIH, MapHUKOBBIN 3 (exT) u 6oprda ¢
HUM.

[IpeacraBuTenu ra3000pa3HbIX BEHIECTB: BOAOPO, KUCIOPOI, YTIICKUCITBINA
ra3, aMMHak, dTujieH. Ix moiyueHue, coOupaHue U pacrio3HaBaHUE.

Kunkoe coctossHue BeuecTBa. Boga. [lorpediienue BoabI B
OBITY U Ha MPOU3BOJICTBE. JKECTKOCTh BOJBI U CIIOCOOKI €€ YCTPaHCHHUSI.

MuHepalibHbI€ BOJIbI, UX UCTIOJIb30BAHUE B CTOJIOBBIX U JICUCOHBIX IETISX.

Kunkue KpUCTaJbl M X PUMEHEHUE.

TBepnoe coctosiHuEe BellecTBa. AMopdHbIE TBEp/IbIe
BEILIECTBA B MMPUPOJIE U B KU3HU YEIIOBEKA, UX 3HAUYCHHE U IPUMEHEHUE.
Kpucramnuueckoe cTpoeHne BEIIECTBA.

JdAucnepcHbI€ CHUCTEM BIL [IOHITHE O AUCTIEPCHBIX CUCTEMAX.
HucnepcHas daza u qucriepcuonHas cpena. Kimaccudukarus IUCepCHBIX CUCTEM
B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUSI JUCIIEPCHOM CPEAbI U AUCIIEPCUOHHOM



¢a3pL.I'pyboaucnepcHbie CUCTEMBL: SMYIBCUU, CYCIIEH3UH, a3PO30JIH.
ToHKOAKMCTIEPCHBIE CUCTEMBI: T€IU U 30JIH.

CoctaB BemecTBa U CM e c e il. BerecTtBa MoJIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IMOCTOSHCTBA cocTaBa BeuiecTs. [IoHsTHE
«JIOJIsH» Y €€ Pa3HOBUAHOCTHU: MAacCOBast (J10JIs1 AJIEMEHTOB B COCIMHEHUH, T0JIS
KOMITOHEHTa B CMECH - JI0JIsl IPUMECEH, J10JI1 pAaCTBOPEHHOIO BEIIECTBA B
pactBope) U 00beMHast. [{oJist BbIX0/1a MPOIYKTa PEaKlUud OT TEOPETUUECKU
BO3MOYKHOTO.

JeMoHcTpanuu. Moens KpUCTANIMYECKON PEIIETKH XJIOpUa HATPHUSL.
OO6pa3ibl MUHEPAJIOB C MIOHHOM KPUCTAITMYECKOUN PEIIeTKOM: KalblUTa, TAJIUTA.
Mojenu KpUCTaITMYECKUX PEIIETOK «CyXO0To JibJay (Win noja), anmasa, rpapura
(wnu xBapua). Moaens monekynsl JJHK. O6pa3ibl mactMmace
(penomodopmanbaeruaHbIC, TOJNYPETaH, TOJUITUIICH, TOJIUIPOITHIICH,
NOJMBUHWIXJIOPHU) U u3Aenus u3 HuX. O0pa3iibl BOJOKOH (IIE€PCTh, LIEIK,
alleTaTHOE BOJIOKHO, KallpOH, JIABCaH, HEWJIOH) U u3Aenus u3 Hux. O6pasibl
HEOPraHWYECKUX MOJIUMEPOB (cepa MIacTuYecKas, KBapl, OKCHUJ] alIFOMUHUSA,
IPUPOJIHBIE ATTFOMOCUIIMKATHI). Moenb MosisipHOro oobema ra3o. Tpu
arperaTHbIX COCTOSIHUSA BOJbl. OOpa3Iiibl HAKUIIK B YalTHUKE U TpyOax
LEHTPaJIbHOro OTOIUIEHU. JKeCcTKOCTh BObI U cr1ocoObl ee ycTpaHeHus. [Ipudopsl
Ha KUAKUX KprcTaiiax. O0pasiibl pa3InuHbIX JTUCIEPCHBIX CUCTEM: IMYJIbCUN,
CYCIIEH3UH, a3po3oiieit, reneit u 3omei. Koarymsnus. Cunepesuc. 9 dexr
Tunpans.

JlabopaTopHbIe onbIThI. 2. OnpeneneHre Tuna KpUCTAIIINYECKON PEIIETKH
BEILIECTBA U OIIMCAHUE €T0 CBOMCTB. 3. O3HAaKOMIIEHHE C KOJUIEKIUEN MTOJIUMEPOB:
IJIaCTMAcC M BOJIOKOH M M3Jenus U3 HuX. 4. McnpiTanne BOJbl HAa )KECTKOCTb.
YcrpaneHue )KeCTKOCTH BOJIBL. 5. O3HAKOMIJIEHHE C MUHEPAIBHBIMUA BOAAMHU. 0.
O3HaKOMIIEHHE C JUCTIEPCHBIMUA CHCTEMAMH.

IIpakTuueckas padora Nel. [lonydenne, coOupanue U pacrio3HaBaHUE
ra3os.

Tema 3 Xumnueckue peakuuu (8 u)

Peakxnuu, ugymue 0e3 U3MEHEHUS cocTaBa BeIllecCTB.
AJIOTpONHNS U AJUIOTPOIHBIE BUAOU3MEHEHUS. [[pUUMHBI a/NIOTpONUU Ha IpUMeEpe
MoaudUKaIMi KUCIopoa, yriepoaa u pochopa. O30H, ero 6Hogornyeckas poJib.
N30omepsl 1 n3omMepus.

Peakxuuu, ugymume c MuBMEHEHHUEM COCTaBa BEIl€CTB.
Peakiuu coennHenus, pa3noKeHus, 3aMeIeHUs] 1 0OMEHa B HEOPraHUYECKOU U
opraHu4eckoil xumuu. Peakium 3x30- u 3an0TepMudeckue. TemnoBoi agphext
XUMHUYECKON peakuu U TEPMOXUMHUYECKUE YpaBHEHUs. Peakuinu ropenus, Kak
YaCTHBIN CIIy4ail SK30TEPMUUECKUX
pEaKIUi.

CkopoCcTh XUMHUUYECKOU peakiuu CKopocTb XUMHUECKON
peakuuy. 3aBUCUMOCTb CKOPOCTH XUMMUYECKON PEAKLUU OT MIPUPOIBI
pearupyronmx BEIIeCTB, KOHIIEHTPALUX, TEMIIEPATYPBI, IJIOIIAAN TOBEPXHOCTH
CONPUKOCHOBEHHUS U KaTaM3aTopa. Peakuuu romo- u rereporerssie. [Tonstue o



KaTanu3e U KaTanmzaTopax. DepMeHThI Kak OMOJIOTHYECKUE KaTaTInu3aTopHhl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHUSI.

OO0paTuMOCTh XUMHYECKHUX peakiui. HeoOpatumele u
oOpaTuMble XuMu4yeckue peakiuu. CoCTOSHUEe XMMUYECKOTO pPaBHOBECHS 1JIs
00paTUMBIX XUMUYECKUX peakiuil. CnocoObl CMEIIeHUs] XUMUYECKOTO
paBHOBECHsI Ha IpUMeEpe cUHTe3a aMMuaka. [loHaTre 06 OCHOBHBIX HayYHBIX
MPUHLININAX POU3BOJICTBA HA IPUMEPE CUHTE3a AMMHUAKa UJIN CEPHOU KHCIIOTHI.

Ponp BOXB B XUMHUECKOU peaxiuu VICTHHHBIE PaCTBOPBHI.
PactBopuMOCTh 1 KiTaccudUKaIys BEIIECTB 110 STOMY MPU3HAKY: pACTBOPUMABIE,
MaJIOpacCTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA. DJIECKTPOIUTHI U HEAIEKTPOJIUTHI.
DnekTpoauTuyeckas gucconuanus. KucioTel, OCHOBaHUS U COMM C TOUKH 3PEHUS
TEOPHUH IICKTPOIUTAYECKON TUCCOMALINU. XUMUYECKUE CBOMCTBA BOJIBL;
B3aHUMOJEHUCTBUE C METAJUIIAMH, OCHOBHBIMH M KHCJIOTHBIMU OKCHJIAMH,
pasiiokeHue U 00pa3oBaHUE KPUCTAIIIOTHIPATOB. Peakuiuu ruaparanuu B
OpTraHUYECKON XUMUHU.

'mapponu3 OpraHUYEeCKUX WM HEOPTAHUYECKUX COEH
H ¢ H 1 . HeoOpatumebiit rusponus. OOpaTuMelil ruaponus coneut. ['maponus
OpPTraHUYECKUX COCIMHEHUHN U €ro MPAKTUYECKOE 3HAYEHUE JJIS1 TOTYYEHHUS
TUAPOJU3ZHOTO CUPTa U MbuIa. bruonornyeckas poiib TUAPOIIN3a B IIIACTUYECKOM
U DHEPTeTUYECKOM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIH M.
Crenenb okuciienus. OnpezeneHue CTENeHn OKUCIEHUs 1Mo (HopMyJie COCTUHEHUS.
[TonsaTre 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiusix. OKUCICHUE U
BOCCTAHOBJICHUE, OKUCIIUTEb U BOCCTAHOBUTEb.

DI EKTPOJHU 3. DICKTPOIU3 KaK OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIN
Mpouecc. JIEKTPOJIN3 PACIUIABOB U pPACTBOPOB HA MPUMEPE XJIOPUAA HATPHUS.
[IpakTH4YeCcKO€ MPUMEHEHUE ANEKTPOIIN3a. DIECKTPOIUTHUECKOE TOITYUEHNE
ATIOMUHUSL.

JemoncTpanumn. IIpeBpamenue kpacHoro dochopa B 6enbrii. O30HaTOP.
Monenu mosiekyn H-OyTaHa v u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT
MPUPO/IBI BEIIECTB HA TPUMEPE B3aUMOJICHCTBUSL PACTBOPOB PA3IUYHBIX KUCIIOT
OJIMHAKOBOW KOHIIEHTPAMU C OJUHAKOBBIMU T'PaHyJaMHU LINHKA U
B3aMMOJICUCTBHS OJJMHAKOBBIX KYyCOUKOB Pa3HBIX METAJIOB (MarHus, IMHKA,
’KeJe3a) C COJISTHOM KuciaoTol. B3anmoelicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBOpaMu THOCY/Ib(aTa HATPUS PA3TUYHON KOHIIEHTPALIMKU U TEMIIEPATyPHl.
Mogenp kumsimiero ciost. Pa3noxxenue nepokcuaa BOAOPOIa € MOMOIIbIO
katanu3aropa (okcuaa mapranua (IV)) u karanassl CbIpOTO Msca U ChIPOTO
kaptodens. [Ipumepsl HEOOPATUMBIX PEAKIUN, UIYIIUX ¢ 00pa30BaHUEM OCAJIKa,
rasa Wi BoJbl. Bzaumopencrsue nutus U Hatpus ¢ Bogou. [lonyuenue okcuaa
docdopa (V) u pacTBOpeHHE €T0 B BOJIC; UCTIBITAHNE TTOJIYY€HHOTO PacTBOpa
ngakmycoM. OOpasiipl KpUCTAUIOTHAPATOB. VcibiTaHue pacTBOPOB AJIEKTPOIUTOB U
HERJIEKTPOJIUTOB Ha MPEAMET JUCCOIUALINY. 3aBUCUMOCTb CTETICHU
AIEKTPOTUTUIECKOMN TUCCOIMAIIMN YKCYCHOM KUCIIOTHI OT pa30aBIeHUs pacTBOpA.
[Munponus kapbuna kaneius. ['uaponn3 kapooHATOB IMIETIOYHBIX METAILIOB U
HUTpaToB LKMHKA uiau cBuHNA (II). [Tonyuenne mbuia. [IpocTelime OKUCIUTENBHO-



BOCCTAHOBUTEJBHBIE PEAKLINH; B3aUMOAECHUCTBUE [IMHKA C COISTHOW KHUCIIOTOU U
xenesa ¢ pactBopoM cyiibdara meau (I1). Monens snexkrponusepa. Mojenb
AIEKTPOJIM3HON BAHHBI IJIS1 TOJTYyYEHHUS aTFOMUHUSL.

JlaGopaTopHble onbIThI. 7. Peakius 3aMeleHNs] MEAU KEJIE30M B paCTBOpE
MeJHOTO Kyrnopoca. 8. Peakuuu, uaymue ¢ o0pa3oBaHHEM OCajKa, ra3a u BOojbl. 9.
[Tony4yeHne KUCIOpO1a pa3IoKEHNEM NEPOKCUIA BOJOPOA C TOMOIIBIO OKCUAA
mapranna (IV) u xaranassr ceiporo kaprodesns. 10. [Tomyyenue Bogopoia
B3aUMOJEHUCTBUEM KHUCIIOTHI C HIMHKOM. 1. Pa3znuunbie ciydan ruponusa conen.

Tema 4 BemecrBa u ux cBoiictBa (9 u)

M e T a 1 11 bI. B3auMopelicTBie METAIJIOB C HEMETAIIJIAMU (XJIOPOM, CEPO
U KUCJIOpOoaoM). B3anmoneicTBrE 1IETOYHBIX U MIEIOYHO3EMETbHBIX METAJLIIOB C
BOJION. DIEKTPOXUMUYECKUH Psijl HANIPsKEHU MeTauioB. B3anmoneiicTue
METAJIOB C PACTBOPAMU KUCJIOT U COJEr. AllFoMUHOTEpMHUS. B3anmonaerncreue
HaTpus ¢ 3TaHosIoM U enonom. Kopposus metamwion. [loHsTre 0 XUMUYECKOM U
IEKTPOXUMHUYECKON KOppo3un MeTaioB. CocoObl 3alIUTHl METANIOB OT
KOpPPO3HHU.

H e M e T axnn bl CpaBHUTENBHAA XapaKTEPUCTUKA FaJJIOTEHOB KaK
HanOoJIee TUTMYHBIX TIpe/ICTaBUTeNIel HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA
HEMETaJUIOB (B3aMMOJICHCTBUE C METAJJIAaMHU M BOJIOPOJIoM). BoccTaHoBUTENBbHBIE
CBOICTBa HEMETAJIOB (B3aMMOJIEUCTBHE C 00Jiee IIEKTPOOTPUIIATEIbHBIMU
HEMETaJUIaMH U CJIOKHBIMHU BEIIIECTBAMU-OKUCIUTEISIMHA).

Kucnorsl HeOpraHmyecKkue m OpraHUYECCKUE.
Knaccuduxanus kucaoT. XuMHUYECKUE CBOMCTBA KUCIIOT: B3aUMO/ICHCTBHUE C
METaJUIaMU, OKCUJAMH METAJJIOB, TUIPOKCUIAMH METAIIJIOB, COJISIMU, CIIUPTAMU
(peaxuust atrepudukaiuu). Ocodbie CBOMCTBA a30THOU U KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTHI.

OcHOBaAaHUSA HEOPTraHMYECKHUE U OPTAaHUYECKHUE.
OcHoBaHus, UX KIaccupukanus. XUMHUYECKHUE CBOMCTBA OCHOBAHMIA:
B3aUMOJECHUCTBUE C KUCIIOTaMH, KUCIOTHBIMU OKCUJAMU U COJISIMU. Pa3noxxenue
HEPACTBOPUMBIX OCHOBAHUM.

C o n u. Knaccuduxanus coneii: cpeHue, KUCIble 1 OCHOBHBIEC.
XHUMHUYECKHUE CBOMCTBA COJICH: B3aMMOJICHMCTBUE C KUCJIOTaMHU, I[eJI0UYaMU,
MeTaJulaMu U cojiimMu. [IpencraBurenu conel u ux 3Ha4eHUe. XJI0pUu HaTpusl,
KapOoHat Kanblus, GocdaT Kanpius (CpeIHUE COJN); TUAPOKAPOOHATHI HATPHUS U
aMMOHMUS (KUCIbIEe cOoNN); TuaApokcokapoonar menu (I1) - manaxut (ocHOBHas
coJib). KauecTBeHHbIE peakuu Ha XJIOpUI-, Cylab(aT-, U KapOOHAT-aHUOHBI,
KaTHOH aMMOHUs1, kKatnoHsl xkene3a (I1) u (11).

'eneTrnueckas CBSI3b MEXAY KJIaCCaMU HEOpPraHHUYeE
CKUX MW OPTraHUYECKUX CO€IUHEHHU U [loraTHe 0 reHeTnIeCKOun
CBSI3U M TEHETUYECKHX psax. ['eHeTnuecKkuu paa Meramia. [ eHeTnaeckuil psijg
HeMeTauia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHUYECKON XUMUH.

JMemonctpanun. Komnekmnus o6pa3iioB MetamuioB. BzauMmoaeiictsue HaTpust
Y CYPBMBI C XJIOPOM, XKeJe3a ¢ cepor. ['opeHne Maraus u amrtOMUHUS B KUCIIOPO/IE.
B3anmopgeiicTBre meI09YHO3EMEIBHBIX METAJUIOB C BOOM. B3anmMoencTBue
HATpPHsl C 3TAHOJIOM, IMHKA C YKCYCHOM KUCIOTON. AJIFOMUHOTEPMHSI.



B3anmonencTBrue MeIM ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM. Pe3ynbrarsl
KOPPO3UH METAJUIOB B 3aBUCUMOCTH OT YCIIOBHM ee nporekanus. Koymeknus
o0pa31oB HeMeTauI0B. B3anMoeiicTBre XJIOpHOH BOABI C PACTBOPOM Opomua
(nomuna) kanusi. Kosekuus mpupoIHbIX OpraHuYecKux Kucnot. Pazdasnenue
KOHLICHTPUPOBAHHOM CEPHOM KUCIIOThI. B3anMO1eMCTBUE KOHIIEHTPUPOBAHHOMU
CEpHOM KHUCIIOTHI C caxapoM, IeJUTI0NI0301 U Meibio. OOpasiibl MPUPOTHBIX
MUHEPAJIOB, COACPKAIINX XJIOPHUI HaTpusl, KapOOHAT Kaliblius, pocdar Kanbius u
ruapokcokapoonat meau (II). OGpa3iipl MUILIEBBIX TPOAYKTOB, COACPKAIIUX
TUAPOKAPOOHATHI HATPHSI U AMMOHHSI, KX CLIOCOOHOCTH K Pa3J0KEHUIO NpU
HarpeBaHuM. ['amenne coapl ykcycoMm. KauecTBeHHbIE peakiMi Ha KATHOHBI U
AHUOHBI.

JlaboparopHble onbIThIL. 12. McnibITaHue pacTBOPOB KUCIOT, OCHOBAHUH U
coJieil mHAMKaropamu. 13. B3anmoaeincTBre CONSIHONM KMCIIOThI U pacTBOpa
YKCYCHOU KUCJOTHI C MeTaJIaMu. 14. B3aumoielicTBHE CONSTHOM KUCIIOTHI U
pacTBOpa YKCYCHOM KMCJIOThI C OCHOBaHUSIMU. 15. B3auMoieicTBrE COSTHOM
KHCJIOTBI M PACTBOPA YKCYCHOM KUCIOTHI ¢ coisiMu. 16. [Tomydenne u cBoicTBa
HEpPACTBOPUMBIX OCHOBaHUM. 17. 'mapon3 XJIopuaoB U alleTaToB MIEI0YHbBIX
MeTauioB. 18. O3HaKOMIIEHHE C KOJUICKIIUSMHU: a) METaJUIOB; 0) HEMETAIIIOB; B)
KHCIIOT; T) OCHOBAHHI; /1) MUHEPAJIOB U OMOJIOTMYECKUX MaTEepUasoB,
COJZIEPIKALLMX HEKOTOPBIE COJIU.

IpakTnyeckas padora Ne2. Pemenue skcriepuMeHTaIbHbIX 337a4 Ha
UJEHTU(PUKALIMIO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAMHEHUM.

Y4yeOHO-TEMATHYECCKHH IIJIAH

10 knace
Ne i/ Tema paszagena KoanuecTtBO
qacoB

1. Beenenne Tema 1. 3
Teopusi cTpoeHnsi OpraHMYecKuX coeJUHEeHU

2. Tema 2. 8
YT1J1eBOI0PO/ibI M HX IPHPOJHBIC HCTOYHUKH

3. Tema 3. 10
Kucnopoacoaepxamme OpraHuvecKue
COeJIMHEHHUs] M MX NPUPOHbIE HCTOYHUKH

4. Tema 4. 6
A3oTcoaep:xane coelMHEHUsI U X HAXO0XKIeHHe
B 'KMBOM NpUpoae

5. Tema 5. 4
Buonornyecku aKTHBHbIE OpraHuveckKue
coeMHEeHUs!

0. HckyccTBeHHBIE 1 CHHTETHYECKHE ITOJIMMeEpPbI 4
Hroro: 35




11 kaacce

Ne i/ Tema pazaena KosuuecTBo
qacoB

1. Tema 1. 3
Ctpoenue atoma u nepuoanyeckuii 3axon /1. U.
MenneieeBa

2. Tema 2. 14
CTpoeHue BemecTna

3. Tema 3. 8
XuMH4YeCKHe peakunu

4, Tema 4. o)
BemecTBa u X CBOIiCTBA
Hroro: 34

XapakTepuCTHKA KOHTPOJIbLHO-U3MEPUTEJIbHbIX MATEPHAJIOB

dbopmoil TeMaTUUECKOTO KOHTPOJIS SIBJISIETCS TECT.

9 kacc. PaGoThI IpoBEpSIOT pe3ybTaThl OCBOCHHSI TIPOTPAMMBI 00YUAIOIIUXCS TI0

Bce paboThl cocTaBneHbl HA OCHOBAaHUH COJIEPIKaHUS MPEaMETa «XUMUS) 8-

B crpykType paboueild mporpamMmbl BKJIIOUEHA CHUCTEMa y4yeTa M KOHTPOJIS
IUTAHUPYEMBIX (METarpeAMETHBIX W MPEAMETHBIX) pPE3yJbTaTOB.

JTAHHOMY KYpCY.
Ne | HazBanue pa3jaesia KounuecTBo Tect
4acoB

10 kaace

1 | Beenenue Tema 1. 3
Teopusn CTPOeHUs OpPraHM4YecKux
COeIMHEHM I

2 | Tema 2. 8 1
Yr1eBogopoabl M UX MPUPOIHbIE HCTOYHUKH

3 | Tema 3. 10 1
Kucsopoxacoaep:kamue OpraHn4eckKue
COe/IMHEHNSI M UX NMPUPOJIHbIC HCTOYHUKH

4 | Tema 4. 6
A3oTcoaep:Kaluye  COeIUHEHMsT M MX
HAXO0K/JICHHME B )KMBOM NpUpoae

5 | Tema 5. 4
Buosiornyeckn akTHBHbIE OpPraHu4YecKue
coeIUHEeHUsI

6 | UckyccTBeHHBbIE " CHUHTETHYEeCKHe 4 1
MOJINMEPbI

OcHOBHOH




11 kaacc

1 |Tema l. 3
Crtpoenne atoMa U NMEPUOAUYECKHIA 3aKOH
J. 1. MenaeseeBa

2 | Tema 2. 14 1
CTpoeHne BemecTBa

3 | Tema 3. 8
XuMHYeCKHE peakiuun

4 | Tema 4. 9 1

BeniecTBa 1 X cBOMCTBA

I[lnanupyemMbie pe3yJbTaThl U3YYeHUS] XUMHUH
10 KJIACC
JInYHOCTHBIE Pe3yJbTaThl.
V obyuarowuxcsa 6yoym cgpopmupoeansi:

CrocoOHOCTh OCO3HAaBaTh €AMHCTBO U IEJIOCTHOCTH OKPYIKAIOIIETO MHpA,
BO3MOXXHOCTH €r0 TI03HaBa€MOCTH W OOBSCHUMOCTH Ha OCHOBE JOCTHXKEHUI
HaYKH;

CrocoOHOCTh  OIICHMBATh JKU3HEHHBIE CHUTyallud C TOYKH 3pEHUS
0e3omacHOro o0pas3a )KM3HU U COXPAHEHUS 3/I0POBbS;

CrocoOHOCTh  OLIEHMBAaTh  SKOJOTMYECKMA PHUCK  B3aWMOOTHOILIEHUH
4eJI0BEKa U MPUPOIBL.

Obyuarowuiicsa noIy4um 603MOHCHOCMb 051 POPMUPOBAHUA:

CrnocoOHOCTH  TOCTENEHHO  BBICTpAaWBaTh  COOCTBEHHOE  IIEJIOCTHOE
MHUPOBO33pEHHUE: O0CO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B
TOM YHUCJIC U B paMKaX CaMOCTOSITEIIbHOM JIeATEeTbHOCTH BHE IIIKOJIBI;

DKOJIOTHYECKOTO MBIIUICHUS: YMEHHE OIICHMBATh CBOIO JESATENHHOCTh U
MOCTYNKK JAPYTUX JIOJACH C TOYKM 3pPEHHs] COXpAHEHHs OKPYXKAlollell cpeabl -
rapaHTa >KU3HHU 1 OJIaromnoJIyqus Jirojiei Ha 3eMIie.

MeTanpeameTHble pe3yabTaThl.
Pezynamuenoie.
Ob6yuarowuiica Hayuumcs:

CaMOCTOSITENIbHO OOHApYyXUBaTh U (POPMYJIHPOBATH y4eOHYIO Mpodiemy,
OTIPEETATH 11eIb y4eOHO! AesITeIbHOCTH;

BBIIBUTATh BEPCUM PEIICHUs MPOOIEeMbl, 0CO3HABAaTh KOHEUHBIN pe3ynbTar,
BBIOMpaTh M3 MPEATIOKEHHBIX M MCKATh CAMOCTOSITENBHO CPEACTBA TOCTHIKEHUS
eI,

COCTaBJISITh (MHIMBUIYAIbHO WJIU B TPYNIIE) MJIaH PELICHUS MPOOJIEMBI;
Obyuyarowuiicsa noay4um 03MONCHOCHb HAYYUMbCA:

IUTAHUPOBATH CBOIO MHJIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;



paboTas 1O IUIaHy, CBEpPATh CBOWM JICUCTBUS C IMEIbI0 U, TIpH
HEO0OXOJIMMOCTH, UCTIPABIISTH OIIMOKH CAMOCTOSTENIBHO;

B JIMAJIOTE C YUYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIILHO BhIpAOOTaHHBIC
KPUTEPUHU OLICHKH.

CBOOOJHO TIOJIb30BAaThCS  BBIPAOOTAHHBIMHU ~ KPUTEPUSMHU  OICHKH U
CaMOOILICHKH, UCXOJISI U3 1€MW U UMEIOIINUXCS KPUTEPUEB, pa3jinyas pe3yibTaT U
COCOOBI JIENCTBUIA.

YyMETh  OILICHUTh CTENEHb  YCHEHMIHOCTH  CBOEH  WHIMBUAYaJIbHOU
o0pa3oBaTeIbHOMN NEeATEIHHOCTH;

Ilo3naeamensvHnoie.

Obyuarowuiics Hay4umcsi:

aHAJM3UPOBaTh, CPABHUBATH, KJIACCU(MHUITUPOBATH M 0000IIATH TTOHSITHS;

JaBaTh OMPEJCIICHHE TMOHATHAM Ha OCHOBE M3YYCHHOTO Ha Pa3IMYHBIX
npeaMerax yueOHOro MaTepuania;

OCYIIECTBJISITh  JIOTUUECKYIO OIEpAlMI0  yCTAHOBJICHUS POJIOBHUIOBBIX
OTHOIIICHU;

0000111aTh TOHATHUS — OCYIIECTBIIATH JIOTHYECKYIO OIEpaIlvio rmepexona oOT
MIOHSATHUS C MEHBIIIMM 00BEMOM K ITOHITHIO C OOJIBITUM 00BEMOM;

CTPOUTH  JIOTMUECKOE  pacCyXJeHHEe, BKIIOYAIOIIEe YCTAaHOBJICHUE
MPUYNHHO-CJICJICTBEHHBIX CBA3EH;

CO3/1aBaTh MOJIEJIM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,
peoOpa3oBbIBATh MOJICNIU C IIEJIbIO BBISIBICHUS OOIIMX 3aKOHOB, OMpPEACIISIONINX
JTAHHYIO MPEIMETHYIO 00JIaCTh;

MPECTaBIATh MH()OPMALIUIO B BUIE KOHCIIEKTOB, TAOJIHI], CXEM, IpauKoB;
Obyuarowuiics noayuum 03MONCHOCMb HAYYUMBCSL!

npeoO0pa3oBbIBaTh MHQPOPMAIIMIO U3 OJHOTO BHJIA B JPYroll M BBHIOUPATH
ynoOuyro st cebs  dopmy QuKcanmuum ¥ TPENCTaBlIeHUS HWHQPOPMAIIUH.
MPEACTABIATh UHPOPMAIIUIO B ONITUMAIILHON (hOpME B 3aBUCUMOCTHU OT aJipecaTa;

MOHUMAsl TO3WIMIO JPYroro, pasiudyarh B €ro pedyd: MHEHue (TOUKy
3peHus), 10Ka3aTeIbCTBO (ApTyMEHTHI), (aKThl; TUIIOTE3bl, AKCUOMBI, TCOPUHU. JIJIS
ATOTO CaMOCTOSATEIBLHO WCIOJIB30BaTh PA3IMYHBIC BUALI UYTEHUS (W3ydaroliee,
MIPOCMOTPOBOE, 03HAKOMHUTEIHLHOE, IIONCKOBOE), MPUEMBI CITYIIIaAHUS;

CaMOCTOSTEIILHO CO3/1aBaTh MCTOYHUKHA WH(OpPMAIMU pa3HOTO THIIA W IS
pa3HBIX aAyAUTOPHH, COOMIOIaTh WHPOPMAINMOHHYI0 THUTHEHY W TIpaBHIIA
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

YMETh HCIOJIB30BaTh KOMITBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
KaK MHCTPYMEHT I JTOCTMDKCHHS CBOMX II€JICH. YMETh BHIOMpATh aJCKBAaTHBIC
3aJlaye MHCTPYMEHTAJIbHBIC MPOTPAMMHO-ATITIAPaTHBIC CPEICTBA M CEPBUCHI.
Kommynukamuegnuie.
Obyuyarowuiica Hayuyumcs:

OTCTaWBasi CBOIO TOYKY 3pPEHHUS, MPUBOJUTH apTyYMEHTHI, MOJITBEPKIAs UX
dhaxkTamu;

B JINCKYCCHHM YMETh BBIIBUHYTH KOHTPAapTyMEHTHI, Iepe(pa3upoBaTh CBOIO
MBICJTb (BJIaJICHUE MEXaHU3MOM DKBHBAJICHTHBIX 3aMECH);



Obyuarowuiica NOLYy4uUm 03MONCHOCMb HAYUUMbCA:

YUUATBCSI KPUTUYHO OTHOCUTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTH CBOErO0 MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH
ero;

NOHUMAs TO3ULHMIO JPYroro, pasiuyarb B €ro pedyu: MHEHue (TOUKy
3peHus), 10Ka3aTeIbCTBO (APryMEHTHI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

YMETh B3IJISHYTh Ha CHUTYallMI0 C WHOW TMO3WIIMU U JOTOBAapUBAThCA C

JJIOAbMH UHBIX HOSHHI/II;'I.

IIpeaMeTHBIMHU pe3yJabTaTaMM B pe3yrvmame uzyueHus Xumuu Ha
oazoeom yposne yuenuk 10 knacca nayyumcs:

HA3b16aMb V3YYCHHBIC BEIIECTBA MO «TPUBHAIBHONY» WIM MEXIYHAPOHOM
HOMEHKJIATYpPE;

onpedeﬂﬂmb: BaJICHTHOCTBb N CTCIICHb OKHCJIICHHUA XMMHWYCCKHUX 3JICMCHTOB,
THUI XUMUYECKON CBSI3U B COCAMHCHUAX, 3apAd HOHA, XapaKTCPp CPpCAbl B BOJHBIX
PaCTBOpax HCOPraHHMYCCKHX COCHHHGHHﬁ, OKHUCIIUTCIIb MW BOCCTAHOBUTCIIb,
IMPUHAAJIC)KHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM OPIraHUYCCKUX COGI[HHCHHﬁ;

Xapakmepu3oeamsp. SIEMEHTHl MallbIX IEPUOJOB MO HUX IMOJOXKEHHUIO B
nepuoandeckoir cucreme J[.M.MenaeneeBa; oOmme XUMHYECKHE CBOMCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX M OPTaHUYECKUX
COCIMHCHUN;, CTPOCHUE W XHWMHUYECKHUE CBOMCTBA M3YYCHHBIX OPraHUYECKUX
COCIUHECHUM;

00bACHAMb. 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHUS;
NPUPOly XUMHUYECKOM CBSI3M  (MOHHOM, KOBAJEHTHOM, METaUIMYECKOM),
3aBUCUMOCTh CKOPOCTU XUMHUYECKOM pEaKIUu U TOJOXKEHHUS XHUMHYECKOTO
paBHOBECHUS OT PA3IUYHBIX (DAKTOPOB;

8bINOJIHAMb XUMUYECKUIl IKCREepUMEHm TIO PACIIO3HABAHUIO Ba)KHEHIINX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

npoeoOuUmMsb CaMOCTOSITEIIbHBI TIOMCK XHUMHYECKOW UWHOOpMAIUU C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB (HAyYHO-TIOMYJISIPHBIX  HM3JaHHM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa);  MCHOJIB30BaTh
KOMIBIOTEPHBIE TEXHOJOTHH il O0paOOTKM W Tepelayd  XUMHYECKOH
uH(pOpMAaIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMCA.

O0OBACHEHUS] XUMHUYECKHUX SIBJICHUH, IPOUCXOJAIINX B MPUPOJE, ObITY U HA
ITPOU3BOJCTBE;

OonpCACIICHNA BO3MOXHOCTHU IIPOTCKAHUA XHWUMHWYCCKUX HpeBpameHHﬁ B
PAa3JIMYHBIX YCJIOBHUAX U OLICHKH X HOCH@I[CTBI/II;'I;

AKOJIOTMYECKH IPAaMOTHOTO TTOBEJICHUSI B OKPY KarolIen cpejie;

OOCHKH BJIMAHHUA XHUMHYCCKOI'O 3arpA3HCHUA Oprncanmeﬁ cCpcabl Ha
OpTraHuU3M 4YCJIOBCKA U JPYTHUC KUBBIC OPIraHU3MBI;



O0e3omacHOro OOpareHusi ¢ TOPIOYUMHU H TOKCHYHBIMH BEIIECTBAMU,
Ja00paTOPHBIM 000PY1I0BaHUEM;

MPUTOTOBJICHUSI PAaCTBOPOB 3aJaHHOW KOHIEHTpAallMd B OBITY U Ha
IIPOU3BOJICTBE;

KPUTHUYECKOW  OIICHKHM JOCTOBEPHOCTH  XUMHYECKOW  HH(pOpMAIUH,
MIOCTYNAIOLIEW U3 Pa3HBIX HCTOYHUKOB.

11 KJIACC
JInuHOCTHBIE Pe3yJbTaThl.
YV eévinycxknuxa 6yoym cghopmuposamni:

CnocoOHOCTh 0CO3HABATH €AMHCTBO M IIEJIOCTHOCTH OKPYXAIOIIETO0 MHpA,
BO3MOXXKHOCTH €ro I03HABAa€MOCTU U OOBSCHUMOCTH HA OCHOBE JIOCTHKEHHIl
HAYKU;

CrocoOHOCTh  OIICHMBATh JKU3HEHHBIE CHUTyallud C TOYKH 3pEHUS
0e301macHoro o0pasa >KU3HU U COXPAHEHUS 310POBBS;

CrnocoOHOCTh  OLEHMBATH  3KOJOTMYECKHH pPHUCK  B3aMMOOTHOILIECHHMA
YeJIO0BEeKa U MPUPOJIBI.

Buinycknux nonyuum 603MoxicHoCmb 0151 QOPMUPOBAHUAL:

CnocoOHOCTH  TIOCTEMEHHO  BBICTpAaWBaTh  COOCTBEHHOE  IICJIOCTHOE
MHUPOBO33pPEHHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CAMOOOpPa30BaHMIO, B
TOM YHUCJI€ U B paMKaX CaMOCTOSITEIIbHOM JIeATETbHOCTH BHE IIKOJIBI;

DKOJIOTMYECKOr0 MBIIUICHUS: YMEHHUE OIIEHMBATh CBOKO JESTEIbHOCTb U
NOCTYIKU JPYTUX JIOJACH C TOYKU 3pEHMs] COXpPaHEHHs OKpYXarouleil cpeabl -
rapaHTa KU3HU U OJIaronoiyuus JroAei Ha 3emIe.

MeTanpeameTHble pe3yabTAaThl.

Pezynamuenboie.
Buinycknux nayuumcs:

CaMOCTOSTENIbHO OOHapyX uBaTh M (opMynupoBaTh y4eOHYIO HpoOiemy,
OIPENENATh 11eJIb Y4eOHO! AesITeIbHOCTH;

BBIIBUTATh BEPCHH PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEYHBIN pe3ynbTar,
BBIOMpaTh M3 MPEAIOKEHHBIX M MCKATh CAMOCTOSITEIBHO CPEACTBA TOCTHIKEHUS
LEJH;

COCTaBIIATh (MHAMBUAYAIbHO WM B FPYIIIE) [JIaH PEIICHUs TPOOJIEMBI;
BuinyckHux noayuum 603MONICHOCMb HAYYUMbCA:

MJIAHUPOBATH CBOIO MHAMBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

paboTas 1O IUIaHy, CBEpPATh CBOM JICHCTBUS C IMEIbIO U, TpH
HEOOXOIMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSTEIIBHO;

B JMAJIOTE C YYUTEJIEM COBEPIIECHCTBOBATH CAMOCTOSITEIIEHO BHIPAOOTaHHBIC
KPUTEPHUH OILICHKH.

CBOOOJTHO  TIOJIb30BAThCS  BBHIPAOOTAHHBIMH ~ KPUTEPHSIMU  OIICHKA U
CaMOOIICHKH, UCXOJI U3 IIEIM U MMEIONIUXCS KPUTEPUEB, pa3indas pe3yjbTaT H
CIOCOOBI IEHCTBHIA.



YMCThb OLICHUTDH CTCIICHb YCIICHIHOCTHU CBOEH HHI[HBHI[yElJ'IBHOfI
06p830BaTCHBHOﬁ JCATCIIBHOCTH,
Ilo3nasamenvHnoie.

Beinycknuk nayuumcs:

aHaJIM3UPOBATh, CPAaBHUBATh, KJIAaCCU(UIIMPOBATH U 0000IIaTh MOHSITHS;

JaBaTh OIpENETICHUE MOHATHSAM Ha OCHOBE M3YyYEHHOTO Ha PA3IUYHBIX
peaMeTax yueOHOro MaTepHaa;

OCYIIECTBIISITh  JIOTUYECKYIO OIEpalfio YCTAaHOBIICHUS POJOBHUIOBBIX
OTHOIIICHUM;

000011aTh MOHATHSI — OCYIIECTBIIATH JIOTHYECKYIO OMEPAIUI0 Mepexoa OT
MOHSTUS C MEHBIIINM 00BbEMOM K MOHATHUIO C OOIBIIUM 00BEMOM;

CTPOUTH  JIOTUYECKOE  PACCYXJCHHE, BKIIOYAIOIIEE  YCTAaHOBIICHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3EH;

CO3/1aBaTh MOJIENU C BBIJCIIEHUEM CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
IpeoOpa3oBbIBATh MOJEIH C LIEIbI0 BBISBICHHS OOIIMX 3aKOHOB, OMpPENESIONINX
JAaHHYIO MIPEIMETHYIO 00J1aCTh;

IOPEICTaBIATh HH()OPMALIMIO B BUJI€ KOHCIIEKTOB, TA0JIUL, CXEM, TPa(UKOB;
Buinycknux nonyuum 603MoACHOCb HAYUUMBCA:

peoOpa3oBbIBaTh MH(OPMAILMIO U3 OJHOTO BUJA B JPYyrod W BHIOUpATh
yaoOHyto s ceds dopmy GdukcanMu W NpeNCTaBieHUs HHGOPMAIUU.
MPEACTABIATh HHPOPMALIUIO B ONITUMAJIBHOM (hOpME B 3aBUCUMOCTH OT aJIpecaTa;

MOHUMAas TMO3UILIMIO JAPYTrOro, pasziuyaTb B €ro pedyu: MHEHuEe (TOUKY
3pEHUs), 10KA3aTENbCTBO (APryMEHTHI), (PaKThl; TUMOTE3bl, AKCHOMBI, TEOPUHU. JJIS
TOTO CaMOCTOSATEIBHO MCHOJb30BaTh Pa3JIMYHbIE BUABI YTEHUs (M3ydaroulee,
IIPOCMOTPOBOE, 03HAKOMHUTEIBHOE, IIOUCKOBOE), IPUEMBI CITYLIaHUS;

CaMOCTOSITENIFHO CO3/7]aBaTh MCTOYHUKHM MH(GOPMALMU Pa3HOTO TUIA U IS
pasHbBIX ayauTOpui, coOmogaTh HWHGOPMALMOHHYIO TUTHMEHY U IpaBuiIa
nH(OPMAITMOHHON O€30TTaCHOCTH;

YMETb HCMOJIb30BaTh KOMIIBIOTEPHbIE U KOMMYHHUKALIMOHHBIE TEXHOJOTUU
KaK MHCTPYMEHT Ui JOCTH)KEHHS CBOUX LieJeil. yMeThb BBIOMpPATh a/leKBaTHbBIE
3aJlaye MHCTPYMEHTaJIbHbIE MPOTPaMMHO-aNapaTHbIE CPEICTBA U CEPBUCHI.
Kommynuxkamuenote.
Buinycknux nayuumcs:

OTCTamBasi CBOIO TOYKY 3pPEHUS, MPUBOJUTH APTYMEHTHI, MOATBEPKAAS UX
bakTamu;

B JUCKYCCUM YMETh BBIIBUHYTh KOHTPAapryMEHTbI, IepedpazupoBaTh CBOIO
MBICITb (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);
Buinycknuk noayuyum 603Mo#CHOCMb HAYYUMBCA:

YUYUTBCSI KPUTHYHO OTHOCHTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
IpU3HaBaTh OIIMOOYHOCTH CBOETO MHEHHS (€CIH OHO TaKOBO) M KOPPEKTHUPOBATH
€ro;

NOHUMAs TO3WLHMIO JPYroro, pasauyarb B €ro pedyu: MHEHue (TOUKy
3peHus), 10Ka3aTeIbCTBO (APryMEHTHI), PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;



YMETh B3IJIIHYTh Ha CHUTYallMI0 C WHOW MO3MIIMU U JOTOBAapUBAaThCA C
JIFOBMHU MHBIX MO3ULHAH.
IIpeameTHbIE pe3yJIbTATHI

B pezynomame uzyuenus yuebno2o npeomema « Xumusy Ha yposHe cpeoHe2o
o0bwezo obpazosanus evinyckuuk 11 knacca nayuumcs:

pacKpbIBaTh Ha MPUMEpPAX pPOJib XUMUHU B (POPMUPOBAHUU COBPEMEHHON
HAay4YHOU KapTHUHBI MHUPA U B MIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA;

JEMOHCTPHUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEKYy XUMUEH U JPYTUMU
€CTECTBEHHBIMU HayKaMu;

pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS
A.M. bytneposa;

noHumath guinyeckuii cMeica Ilepuoguueckoro 3akona .M. MenzaeneeBa
U Ha €ro OCHOBE OOBSACHATH 3aBHCHUMOCTb CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOI'O CTPOEHUSI AaTOMOB;

OOBACHATh MNPUYMHBI MHOrooOpa3usi BEIIECTB HAa OCHOBE OOLIUX
IpeJICTaBICHUN 00 UX COCTaBE U CTPOCHUHU;

MPUMEHATh MPABWJIA CUCTEMATUYECKON MEXKIyHAPOIHOM HOMEHKIIATYPbI
KaK CpEICTBAa pAa3jIMYCeHHs] M WIACHTU(UKAIMM BEUIECTB MO HUX COCTaBy U
CTPOEHHIO;

COCTaBJISITh MOJIEKYJISIDHBIE W CTPYKTYpHbIE (POPMYJIBI OpPraHMYECKUX
BELIECTB KaK HOCHUTENEeH MHPOpManuu O CTPOECHUU BEIIECTBA, €ro CBOMCTBaX U
MPUHAJIEKHOCTH K ONPEJEICHHOMY KJIACCy COCTMHEHUN;

XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOEHUIO W
CBOMCTBaM, YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3W MEXAY JIaHHBIMU
XapaKTEPUCTHUKAMU BEILECTBA;

MIPUBOANTH IPUMEPHI XUMUYECKUX PEAKLUN, PACKPBHIBAIOIIUX XAPAKTEPHBIE
CBOMCTBa TUIIMYHBIX MPEICTABUTENIEH KJIACCOB OPraHWYECKHUX BELIECTB C LEJBIO

UX UIeHTU(PUKAIMU U 00BICHEHHS 001aCTH IPUMEHEHHS,



IIPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSA XMMHUYECKMX pPEaKIUM Ha
OCHOBE 3HAaHMW O THUIIAX XMMHYECKOW CBA3M B MOJIEKYJIaX PEAareHTOB M HX
PEaKIMOHHON CIIOCOOHOCTH;

WCIIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHHM W XMMHYECKHX CBOMCTBAX
BEIECTB JIsi 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOU IEATEIbHOCTH;

OPUBOAUTH  IMPUMEPBI  MPAKTUYECKOTO  HUCIOJB30BaHUS  MPOILYKTOB
nepepaboTku He(TH W TPUPOAHOTO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MOMUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

IIPOBOAMTEH OIIBITHI 10 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIINLIEPHUHA,
YKCYCHOM KHCIJIOTBI, HENPENENbHbIX XHUPOB, TIIOKO3bI, Kpaxmania, OEJIKOB — B
COCTaB€ IMHILEBBIX NMPOAYKTOB U KOCMETHYECKUX CPEICTB;

BJIQJETh MpaBWJIAMHU W NpUeMaMH O€30MacHOM pabOThl C XUMHUYECKHUMH
BELIECTBAMU U J1a0OPaTOPHBIM 000PYyI0BaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMU U CMELICHUs
XUMHUYECKOTO PABHOBECHSI OT pPAa3NIUYHBIX (PAKTOPOB C UEIBbIO ONpPEACIICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAaHUs XUMUUECKUX IIPOLIECCOB;

IIPUBOJUTH IIPUMEPHI TUAPOIIN3A COJIEH B MOBCEAHEBHON JKU3HU YEIOBEKA;

IPUBOJUTH IIPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKLUHd B
IIPUPOJIE, MPOU3BOJICTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIIbHOCTU OPraHU3MOB;

NPUBOJAUTH TIPUMEPHl XUMHUYECKUX pPEAKUUN, pacKphIBAIOLIUMX OOLIMe
XUMHUYECKUE CBOMCTBA ITPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

MPOBOJIUTH  pacyeThl HA  HAXOXKJICHHE  MOJIEKYJSApHOU  (OopMyJibl
YTJIEBOIOPOJAA MO MPOAYKTaM CrOPaHHsI M IO €ro OTHOCHUTENIBHOW IUIOTHOCTH H
MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIHUX B €r0 COCTAB;

BIIAJETh TpaBUiIamMu 0e30macHOro oOpalieHus ¢ €IKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUWU;

OCYIIECTBIISITh MOUCK XMMUYECKOW HH(OpMalMM 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEILIECTB;

KPUTHUYECKH OLEHUBATh M MHTEPIPETUPOBATH XUMHUECKYIO MH(OPMALHUIO,

COJEpIKAIIYIOCsd B COOOILEHUSAX CPEACTB MAaccOoBOW HMH(pOpMaLuu, pecypcax



HHTepHeTa, HAYYHO-TIONYJISIPHBIX CTAThsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIENIX BBIABICHUS OMIMOOYHBIX CYXXKICHHUM W (OPMUPOBAHUS
COOCTBEHHOW MO3ULNH;

NPEJCTaBIATh IMYyTH pELICHUS TJI00ANBbHBIX MPoOJieM, CTOSIIUX TMepes
YEJI0BEYECTBOM: DKOJIOTMUECKUX, DHEPIeTUUYECKUX, CBIPHEBBIX, U POJIb XUMHUU B

peUIeHUH 3TUX MPOOJIEM.

BulnyckHuk noayuum 603MOoMCHOCMb HAYYUMbCAL:

WJUTIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJICHHE W SBOJIIOIUI0 OPraHUYECKOU
XUMUH KaK HAyKW Ha Pa3JIMUYHBIX UICTOPUUECKUX HTAIax €€ Pa3BUTHS;

UCIIOJIb30BaTh METOAbl HAYYHOTO IO3HAHUS MPU BBHIIOJIHEHUU MPOECKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacro3HaBaHUsl OPTaHUYECKUX BEILECTB;

OOBSACHATH NPUPOAY U CIOCOOBI 00pa3oBaHMsI XUMHUYECKOW CBSI3U:
KOBAJICHTHOU (TIOJISIPHOM, HETOJIIPHOW), HOHHOM, METAINTMYECKOU, BOJOPOAHON —
C LEJBIO ONPEAECICHUS XUMHUUECKON aKTUBHOCTHU BEIIECTB;

YCTAaHABJIMBATh TEHETUYECKYIO CBSI3b MEXKIY KJIacCaMH OpPraHMYECKUX
BEIIECTB JUIsi OOOCHOBAHMS TMPUHIMIMAIBHONW BO3MOXHOCTH  IOJTYYEHUS
OpTraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa M CTPOCHHS;

YCTaHaBJIMBATh B3aMMOCBSA3M MEXIy (akTaMu U TEOpUeH, MPUUUMHON U
CJIEJICTBHEM TPU aHAJIU3€ MPOOJEMHBIX CUTyalluii U 0OOCHOBAaHUU TMPUHUMAEMBIX

pELIEHN HA OCHOBE XUMHUYECKHUX 3HAHUU.

TemaTHuyeckoe NIIAHUPOBAHME
¢ ompeeJeHUEeM OCHOBHBIX BU0B Y4eOHOW AeATEJbHOCTH
10 kaacc (35 4)

TeMmbl, OcHoBHOE XapakTepucTHKa
pacKpbIiBaplue coaeprkaHue o | AeATEJbHOCTH
OCHOBHOE TeMaM y4aummxcs
coaep:KkaHue

NnporpaMmmsbl "




YU CTI0 q
OTBOAMMBIX
KaXIyI0 TEMY

aCoOB.
Ha

BBenenue
Tema 1.

Teopusi crpoenus

OpraHnvyecKux
coequHeHui (3

)

[Ipenmer opraHudeckou

XUMUH.
Heoprannueckue 17}
OpraHUYECKUE COEIMH.
BaneHTHOCTS.

OCHOBHBIE TOJIOKECHUS
TEOPHH XHUM. CTPOCHHS

Opr. COEIMHEHU.
OcHOBHBIE TTOHSITHSA
OpraH. XUMHU:
TOMOJIOTH u

TOMOJIOTHYCCKUC PAObI,
HN30MCPLBI U U30MCPHU

CpaBHUBaTh  HPEAMETHI

OPTraHUYECKOMN 51
HEOPraHUYEeCKOW XUMHH.
YcraHaBiIMBaTh
B3aMMOCBSI3H

OpPraHUYECKON XHUMHH B
CUCTEME €CTECTBEHHBIX
HayK W €€ poJib B JKH3HU
o0111eCTBA.

OOBSICHATP  U3YUYECHHBIE
MTOJIOKEHHUS TEOpUH
XUMHYECKOTO  CTPOCHUS
A. M. bytneposa.
OTtpaxkaTb Ha TIUCHME
3aBUCUMOCTb CBOIICTB
OPTraHUYECKUX
COCMHECHUN OT  HUX
CTPOEHHsSI Ha IpuUMepe
M30MEPOB.

HaOmronath 51
ONMCHIBATh JI€MOHCTPALH
OHHBIN

XUMHUYECKUH SKCIIEPUMEH
T C MIOMOIIIBIO POJTHOTO 513
bIKA U SI3bIKA XMMUHU.

Tema 2.

YrieBoaopoasl U UX

NPUPOIHbIE
UCTOYHUKH

8w

[Ipupoaubii ras.
AnKaHBbI. ANKCHBI.
OTHIEH, ero
MOJIy4CHUE, CBOMCTBA,
MIpYMEHEHHUE.

Anxkanuensl. Kayuyku.
Pe3una AJKWHEL.
AnuetuineH, ero

IIOJIly4eHUe, CBOWCTBA,
npumeHenue. Hedts, e€
COCTaB M TMepepadoTKa.
bensou: MOJIyYCHHE,
CBOWCTBA, IPUMEHEHUE.

IIporno3uposars
XUMHAYECKHE CBOMCTBA
YIJIEBOJOPOIOB Ha
OCHOBE OCOOEHHOCTEH MX
CTPOCHHUSI.

ITonrBepxnath ITH
MIPOTHO3BI

XapaKTePUCTUKON OOIIMX
U OCOOCHHBIX CBOMCTB
BaKHEUIIINX
MPEACTaBUTENEN
YIJIEBOJOPOIOB
COOTBETCTBYIOIIMMU




YPaBHEHUSIMU  PEAKLIMM.
OTHOCUTH UX K TOU WIA
WHOU

KJ1IacCU(UKAITMOHHON
rpymre peaKIuu.
YcranaBnuBaTh
3aBUCUMOCTD MEXKITY
CBOMCTBaAMH
YIJIIEBOJOPOJOB M HMX
MIPUMEHECHHUEM.

MopenupoBaTe MONEKYI
bl YTJIEBOIOPOOB.
[TpoBoauTh, HaOMIOATH

u OITMCHIBATh
XUMHUYECKUHN
AKCIIEPUMEHT c
TTOMOIIIBIO POJHOIO
SI3BIKA U SI3bIKa XMMUH.
YcraHnaBiauBaTh
TCHETHYECKYIO CBS3b
MEXKTY KJaccamu
YIJI€BOAOPOIOB,

OTpaXkaThb €€ Ha IHUCbME
LEMIOYKON TEPEXOJOB U
KOHKPETU3UPOBATH ee
COOTBETCTBYIOIIUMHU

YPAaBHEHUSIMU  PEAKLIHM.
BriBoIUTH dbopmybl
OpPraHUYEeCKUX BEIIECTB
10 MacCOBOM J10JI€ W IO
MPOAYKTaM CrOpaHus.
IIpumensaTy 3HaHUA O
Ka4ECTBEHHBIX PEAKIUIX

YTJI€BOJOPOOB IS
BBIPAaOOTKM MJIaHA MO UX
UJCHTU(UKALIMH.
Tema 3. Xumuueckuit  cocras | O000mATH U
Kucsiopoacoaep:xa | XKUBBIX OpPraHHU3MOB. | CHCTEMAaTU3UPOBATh
mue opranuveckue | Criuptel.  [lomydeHue, | cBeleHUsT O CTPOCHHH,
coelMHeHHs] W HX | pusnueckue U | CBOWCTBAX, MOJYyYEHUU U

MPHUPOIHbIE
ucrounuku (10u)

XUMHYECKHE CBOWCTBA
ATaHOJIa, NPUMEHEHUE.
MHOroaroMHsbI€ CIIUPTHI
denour: MOJIyYEHHE,
CBOWCTBA, NPUMEHEHUE.

NPUMEHEHUHN
KapOOHOBBIX KHCJIOT,
CJIOXHBIX 3¢upoB
¥ )KUPOB. BBIOMHATE ymI
paKHEHUS




ANbaeruabl:

MOJIyYEHHE, CBOMCTBA,
MIPUMEHEHHUE.

Kap6oHOBBIE KHUCIIOTHI:
MOJyYEHHE, CBOMCTBA,
npuMeHeHue. CIoKHbIE
3GUPBl U KUPBI, UX
MOJy4€HNUE, CBOWCTBA,
MIPUMEHECHHUE.

Yrnesoasl.  ['mroko3a:
MOJIy4ECHHE,

XUMHYECKHUE CBOMCTBA U

IMPUMCHCHHC.

B COCTaBJICHUH peaKum?I

C Y4aCcTHEM
HpCI[CTaBI/ITCJ'Ieﬁ OTHUX
KJIaCCOB COC,HHHCHHﬁ.

3anuchIBaTh  yYpaBHEHHUSI
peaKiuu,
WJUTFOCTPHUPYIOIITUX
TCHETHYECKYIO CBSI3b
MEXTY KJIaCCaMH
COEMHECHUM.
DKCHEepUMEHTAIBHO
UACHTU()ULIMPOBATD
pacTBOPHI arerara
HATpUS, KapOoHaTa
HaTpUsA W CHJIMKaTa
HaTpus.  Pacmo3HaBaTh
00pasIsl CITUBOYHOTO
MacJjia 1 MaprapHHa.
[IpoBomuTh pedrekcuio

COOCTBEHHBIX
JOCTHKEHUW B WM3yYECHHU

CTpOCHUS, CBOWCTB,
MOJIy4YEeHUS u
IIPUMEHEHUS

KapOOHOBBIX KHCIIOT U MX
IIPOU3BOJIHBIX.
AHanu3upoBaThH
pE3yNbTATHI
KOHTPOJIbHOM paboThl H
BBICTPanBaTh nyTu
JOCTH)KEHHS JKEJTAEMOTO
YPOBHSI YCIIEIIHOCTH.

O060061maTh U
CUCTEMATU3UPOBATH
CBEICHUSI O CTPOCHUH,
CBOWCTBAaX, NPUMEHEHUU
M 3HAYEHUU YIJIEBOJOB.
BrInonHATE ynpaxHEHUA
B COCTAaBJICHUM DPEaKLUU
c y4acTUEM
MpEICTaBUTENIEN




YIIEBOJOB. 3amuChIBaTh
ypaBHEHUS peaKkuui,
WLTIOCTPUPYIOITUX
TCHETHYECKYIO CBSI3b
MEXTY KJIacCaMH
OpTraHUYECKUX
COEIMHECHUM.
OKCHepUMEHTAIbHO
UJIEHTU(ULIUPOBATH
pacTBOpbl  TJIIOKO3BI U
riuiepuHa. Onpeaensrb
HaJM4Me Kpaxmajia B
Mene, xjiede, MaprapuHe.

Tema 4. [Tonarue o0 amunHax. | O600MIATH u
A3oTcoaep:xaiue CBONCTBA, TOJIYYECHUE U | CHCTEMATU3UPOBATH
coeJUHEHMs] W HX | IPUMECHEHUWE aHWIMHA. | CBEACHUS O CTPOECHUH,
HaXo0KJIeHHue B | AMIUHOKHCIIOTEI KaK | CBOMCTBAX,
JKMBOM npupoae | ampoTepHbIE MPUMEHECHUU U 3HAYCHUU
(6u) OpTraHUYEeCKHue YIJIEBOJIOB
COCUHCHMUS. Y a30TCOAEPKAILIUX COEJT
IlentuaHast CBSI3b W | UHCHUU. BreImonHATh
MOJUTIENTH/IBI. YIpaKHEHUS B
[Tpumenenue COCTaBJICHUU PEAKIUMN C
aMHUHOKHCIOT.  benkwu, | yqactuem
1504 CTPYKTYpa, | IPEACTAaBUTEIEH
OMOXUMHUYECKHE YIJIEBOJOB 151
(GYHKIIMM U CBOMCTBA. | a30TCOICPKALTUX
HyknenHoBbIE KUCIOTHI | COCIMHEHHUI.
3anuchiBaTh  ypaBHEHUS
peaKkuuu,
WJUTIOCTPUPYIOIINX
T€HETUYECKYIO CBS3b
MEXKY KJlaccamu
OpraHUYECKUX
COEIMHECHUM.
Tema S. DepMEHTBI Kak | XapakTepu30BaTh
buosoruueckn OMOJIOTHYECKHE bepMeHThl M TOPMOHBI
AKTHBHbIE KaTaanu3aTophl. Kak OMOJIOrMYECKHE
OpraHu4ecKue Buramunsl Tlonsitie o | kaTanu3aTopbl OeTKOBOMN
coequnenus (4 u) TOPMOHAaX. npuponabl.  CpaBHUBATH
JlekapcTBeHHast XUMUS. | PEPMEHTHI c
HapxoTtnuueckue HEOPraHUYECKUMU




BEIIECTBA.

KaTajln3aTopaMu.
PackpbiBaTh UX poJib B
OMOJIOTUN U TIPUMEHEHUE
B ITPOMBILIIICHHOCTH.
Knaccuduiuponarts
dbepMeHTbl TOPMOHBI U
BUTAMWHBI.

YcranaBivBaTh
3aBUCUMOCTH aKTUBHOCTH
dbepmenTa oT

temneparypsl u  pH
cpenbl. Habmiomate wu
ONKCHIBATh XUMHUYECKUN
DKCIIEPUMEHT C
ITOMOILBIO POJIHOTO
A3BIKA U SI3bIKA XUMUHU.

UckyccTBeHHBbIE
CHUHTeTHYEeCKHe
noJiumepsl (4 u)

Hu

[lonyuenne
HCKYCCTBEHHBIX
MOJIMMEPOB: alleTaTHBIN
HIETIK, BHUCKO3a.
CunTeTnueckue
MOJIUMEPBI, ux

CTPYKTYypa, MOJIyYEHUE,
OTJ/ICJIbHBIC
MPEICTABUTEIH.

[laBaTp ONpEIEIICHUS
W3YYCHHBIM  TOHSTHSIM;
OITMCHIBATH
JIEMOHCTPAIIMOHHBIE n
CaMOCTOSTEIBHO
MIPOBE/ICHHBIC
AKCIIEPUMEHTHI,
WUCMOJIB3Ysl JJIi  ATOrO
€CTECTBCHHBIN SI3BIK M
SI3BIK XAMHH;
ONMCHIBATh U Pa3INvaTh
M3y4YE€HHBIE KJIaCChl HEOP
TaHUYECKNX

Y OPTaHUYECKUX COEANHE
HUM, XUMAYECKHUE PEAKIIN
U;  KJIaccu(pUUIUPOBATH
W3yYCHHBIE OOBEKTHl W
SIBJICHUS, Ha0II01aTh
JIEMOHCTPUPYEMBIE u
CaMOCTOSTEIBHO
MIPOBOJIUMbIE OIIBITHI,
XUMHYECKHE  PeaKIiluH,
MPOTEKAIOIIUE B IPUPOJIC
u B OwITy; Jenath
BBIBOJIbI u
YMO3AKITIOUCHUS u3
HaOJII0/ICHUM, N3YYEHHBIX
XUMHAYECKHX




3aKOHOMEPHOCTEM,
IIPOTHO3UPOBATh
CBOWCTBA HEHU3YYECHHBIX
BEILIECTB 10 AHAJIOTHH CO
CBOMCTBaMU U3yYEHHBIX

11 kaace (34 v)

Tembl,
packpbIBamOIIue
OCHOBHOE
coJep:KaHue
NMporpaMmmbl u
YU CJI0 4acoB.
OTBOAUMBIX Ha
KaKAYI0 TeMy

OcHoOBHOE
coJepKaHue nmo

TEMaAM

XapakTepucTuka
AeATEeJbHOCTH YYALUXCH

Tema 1.

Crpoenne aromMa wu
NMePpUOANYECKU I
3aKOH .
Menneneesa (3 1)

n.

OcCHOBHBIE CBEACHHSI O

CTPOCHUH aToMma.
Ctpoenue aTOMOB
DJIEMEHTOB  OOJBIIHMX
MIePHOJIOB

[Tepnoanyeckuii 3aKoH
.M. MenngeneeBa B
CBETE YUYEHUS 0

CTPpOCHHUHU aTOMaA.

3HaTbh: COBPEMEHHBIE

NPEJCTaBICHUS O CTPOCHHE
aTOMOB; CYIIHOCTb TIOHATHUSA
«QJICKTPOHHAS opoHTaIbY,
bopMbI opOuTaneu,

B3aUMOCBSI3b HOMEpPa YPOBHS U
SHEPIrUU DJICKTPOHA.
YMeTh: COCTaBIATh

AJIEKTPOHHBIE bopmyIbl
aTOMOB.  3HAaTbh: COBPEMEHHbBIE
NOPENCTaBICHUSI O CTPOCHHE
aTOMOB; CYUIHOCTb TOHATHS
«AJIEKTPOHHAS opOuTaIbY,
dbopmbI opOuTaneu,

B3aMOCBSI3b HOMEpa YPOBHS U
SHEPIUU JICKTPOHA.
YMeTh: COCTaBIATH

AIIEKTPOHHBIE dbopmyIbl
aTOMOB.  3HaTh: ONpPEACICHUE
BaJICHTHOCTH " CTENIEHU
OKHUCJICHHUSI.

YMeTh: OnpenensaTh
BaJICHTHOCTD C CTEeNeHb
OKHUCJICHUS DJIEMEHTOB.

3HaTh: CMBICI M 3HA4YEHHE
Ilepronnueckoro 3aKOHa,




TOPU30HTATILHBIE u
BEpPTUKATbHBIE
3aKOHOMEPHOCTHU u
PUYUHBI.

YMeTh: 1aBaTh XapaKTEPUCTUKY
DJIEMEHTa HA OCHOBAHHU €TI0
rmonoxkenud B 11C

ux

Tema 2.
CTpoeHne BelecTBa
(14 9)

HNonnasg xuMHudeckast CBS3b
KoBanenTHas XuMmudeckas

CBSI3b. Mertannnueckas
XUMUYECKas CBS3b.
Bomoponnas  xmmuueckas
CBS3b. [Tonumepst.
IInactmaccel.  ITosmmepsr.
Bonokna.  I'azoo0pa3Hoe
COCTOSIHUE BELIECTBA.
Kunnkoe COCTOSIHHE
BELIECTBA. Tsepnoe
COCTOSIHHE BEILIECTBA.
JucnepcHsie CUCTEMBI.

CocraB BelecTBa M CMECEH.
BemecrBa MonekynsipHOro

u HEMOJIEKYIIIPHOTO
CTPOCHUS. 3aKkoH
MOCTOSIHCTBA cocraBa
BELIECTB

3HaTh: KIacCU(PUKALIUIO THIIOB
XUMHYECKOM CBSI3H 51
XapaKTepUCTUKU KaXKJIOro Hu3
HUX. KJIacCU(HKAIMIO THUIIOB
XUMHYECKOU CBSI3U u
XapaKTEPUCTUKHU KaXKJOro U3
HHX.

TUMIBI  THOpUAM3ALUU

MOJIEKYJ  OHpeJeNieHue U
KJIACCU(UKALMIO  JUCHIEPCHBIX
CUCTEM; TOHSTHE WCTUHHBIC U
KOJUJIOUTHBIE
OCHOBHBIE TIOJIOKEHUSI TEOPUHU

CTPpOCHUA XUMHWYICCKHUX

pPacTBOPBHI.

COCAMHEHNN. XapAKTEPUCTUKHU

BEIIECTB  MOJIEKYJSIPHOTO H
HEMOJIEKYJISIPHOTO  CTPOEHUS.
KJIacCU(UKAIHIO TUIIOB
XUMHUYECKOU CBS3U u
XapaKTEPUCTUKH KaXKJIOTO U3
HUX. YMETh: XapaKTEePU30BaTh
CBOMCTBA BEUIECTBA I10 THILY
XMMHUYECKON CBSI3U MPUBOJUTH
IpUMEpPHI K OCHOBHBIM
MOJIOKEHUSIM TEOPUH CTPOCHUS.
OTIpENIEIATh TUIl THOPUIU3AIINH
XapaKTepu30BaTh CBOMCTBA

BCUICCTBA 110 TUITY XUMHUUYECKOMN

Tema 3.
XumuueckKkue
peakuuu (8 u)

Peakiumn, wmymme 6e3
U3MCHCHUSI cocTaBa
BEILICCTB Peaxkiun,

naymue ¢ MU3MCHCHHC

CBSI3H.
3HaTh: Kakue IIPOLIECCHI
Ha3bIBAIOTCS XUMUYECKUMU

peaKkuusIMA U B YEM HUX CYTb.
TIOHSITHE
«CKOPOCTb XMMHYECKOU




cocTraBa BEIIECTBA.
CKOpoCTh  XMMHUYECKOU
peakimu. OOpaTUMOCTb
XUMUYECKUX PEaKIHUU.
Ponb BOJIbI B
XUMUYECKOM PEaKIHU.
I'unpoms
OpPraHUYeCKUX u
HEOPraHUYECKUX

COCTMHECHU.

OKHUCIUTETLHO —

BOCCTAHOBUTEJIbHBIE
peakumu. DIIEKTPOIIU3.

peakium», PaxTopbl, BIUSIOIINE
Ha CKOPOCTh XUMHUECKON
peakiuu, KaTajanu3aTophl,
dbepMeHTBl — OMOKaTAIN3aTOPBI.
KJIacCCU(UKAIIMIO  XUMHYECKUX
peaKIui, MOHSITHE
«XHMHYECKOE pPaBHOBECHE» W
YCIIOBUS ero CMEITCHUSI.
MOHATHS  <OJEKTPOJIUTBD) |
CHEDJICKTPOJIUTHD),  MPUMEPHI
cnadbIxX u CHJIBHBIX
AJIEKTPOJIUTOB, POJIb  BOJBI B
XUMHUYECKHUX peaKIusx,
CYUTHOCTb MeXaHU3Ma
JTUCCOLIMAIINH, OCHOBHBIE
TMIOJIOKEHUS TO/I. TUIIBI
TUAPOIIH3a coJieit u
OpraHUYEeCKUX COEJIMHEHUH.
YMeTh: ycTaHaBIUBATh

PUHAICKHOCTh KOHKPETHBIX

peakuuii K pa3JIUYHBIM
NpU3HaKaM  KJaccu(UKaIuu.
COCTaBIATh YpaBHEHUS

rugponusa coiei (1 crymeHs),
ONPENCIISITh XapaKTep CpPEbl.
cocTaBiiATh ypaBHeHus OBP
METOJI0M AIEKTPOHHOTO
Oananca OOBSCHSITH
3aBUCHUMOCTh CBOMCTB BEIIECTB
OT HMX COCTaBa W CTPOCHMUS,
IIPUPOAY XUMUUYECKOMU CBSI3U.

Tema 4.
BemecrBa wu
cBoiicTBa (9 u)

150.¢

Metamasl. Hemeramwisl.

Kucnotsr
HEOPraHUYECKUE u
OpTraHUYECKUE.
OcHoBaHUs
HEOPTraHUYECKHUE u
oprannueckue. Comnm.
I'eneTnueckas CBSI3b
MEXITY KJlaccaMu
HEOPraHUYECKHUX
COEIMHEHUU

3HaTh: KJIacCU(pUKALIIO
BEIECTB. OCHOBHBLIE METAJIJIEI,
X OOIIMe CBOMCTBA. OCHOBHEBIC
HEMETAJLIBI, 150:¢ oO01me
CBOMCTBA KjacCU(PUKAMIO U
CBOMCTBaA KHUCIOT.
KJIacCU(UKAIMI0O H CBOMCTBA
OCHOBaHMUI. Ba)KHEHIIIME
CBOHCTBAa M3yYCHHBIX KJIACCOB
HEOPTaHWYCCKUX COCTMHCHHM.
Tb

CIIOCOOBI

OCHOBHBIC ImpaBuia

5

OCHOBHBIC




MOJIyYCHUs,  COOMpaHMS U

pacro3HaBaHUS ra3os.
YMetb: paboTath B
nabopatopuu cobupath

npubopsl i paboThl B
1a00paTopuHu. COCTaBJIAATh
YpaBHEHUS Peaklfii B MOHHOM
Busne u OBP xapakrepuzoBaTh
CBONCTBA METAJJIOB U
HEMETAJUIOB, ONUPAsCh Ha UX
nonoxkenne B I[ICXD wu
ctpoeHne aromoB. HaszBath

COCAUHEHUS] B COOTBETCTBHUU C
NIOITAK




