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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JleaTenbHOCTh y4yHuTeNsl B OOy4YeHHMM XHMUU B CpeOHEH IIKoje AODKHA OBITh HalpaBlieHa Ha
JOCTUKEHHE 00YUAIOIUMUCS CIEAYIOIIUX JUYHOCHIHBIX Pe3YTbMamos:.

- B IIEHHOCTHO-OPHEHTAIMOHHON cdepe - 0co3HaHue POCCUNCKON TPakIaHCKON WACHTUIHOCTH,
MaTpUOTU3MAa, YYBCTBA FOPJIOCTHU 32 POCCUICKYI0 XUMUYECKYIO HAYKY;

- B TpPYyHOBO# cdepe — eomosHocmb K OCO3HAHHOMY BBIOOPY HAajbHeMIIe oOpa3oBaTenbHOM
TPAeKTOPUU B BBICLICH LIKOJIE, I/1€ XUMHUS SIBISIETCS TPOMUINPYIOMIECH JUCIUILINHOM;

- B TMO3HABATENbHOW (KOTHUTHUBHOHM, HMHTEIUICKTYaIbHOH) cdepe — ymenue yHOpaBiiATh CBOEH
MO3HABATEIBHON JIEATENBHOCTBIO, 20MOBHOCMb W CHOCOOHOCMb K 00pa3oBaHUIO, B TOM 4YHCIIE
caMo00pa30BaHUIO, Ha TMPOTSHKEHWHM BCEH  JKM3HU; CO3HATEIbHOE OTHOUIEHHE K HENPEphIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIEITHON MPO(PECCHOHANBHOMN U O0IIECTBEHHOM EATETbHOCTH;

- B cdepe cOepeskeHust 3I0pOBbsl — npuHaAmue U pearuzayus NEHHOCTEN 3I0pOBOro U 0e3011acHOro
o0pasa XHU3HH, Henpusmue BPEIHBIX IMPHUBBIYEK (KypeHUs, YIOTPEOJICHHs aJKOTrojisi, HapKOTHUKOB) Ha
OCHOBE 3HAaHUI O CBOMCTBaX HAPKOJOTMYECKUX U HAPKOTUYECKUX BELIECTB.

Memanpeomemmnule pe3yibmamol 0C60CHUA 6bINYCKHUKAMU CPEOHEN WIKObl KYPCa XUMUU'

- UCnOnb306aHUe YMEHHW M HABBIKOB PA3JIMYHBIX BHJIOB I03HABAaTEIbHON JESATEIBHOCTH,
IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS (CHUCTEMHO-MH(GOPMALMOHHBIN aHanu3, HaOII0JeHHE,
U3MEpEeHHUe, IMPOBEICHUE OKCIEPUMEHTa, MOJCIUPOBAHKUE, WCCIEAOBATEIbCKAs JAEATEeIbHOCTD) s
W3YYEHHUs Pa3IMYHbIX CTOPOH OKPY)KarOIIeH JeHCTBUTEIBbHOCTH;

- 6la0eHue OCHOBHBIMU HWHTEIJICKTYyaJbHBIMU ONepanusMu: (OpMyIHpPOBKA TUMOTE3bl, aHAIU3 U
CUHTE3, CPAaBHEHUE U CUCTEMATU3a1Ms, BbISBICHNUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H U MIOMCK aHAJIOIOB;

- no3HaHue 0OBHEKTOB OKPYKAIOILIETO MHUpa OT OOIIETO Yepe3 0COOCHHOE K eIMHUYHOMY;

- YMeHue TeHePUPOBATh U/ICU U ONPEACTIATh CPEACTBA, HEOOXOIUMBIE TSl UX pealln3allui;

- YMeHue ONPENENATh LT W 3aJaddl JeSITeNIbHOCTH, BBIOMpPATh CPEACTBA peanu3alil LeId U
MIPUMEHATH UX Ha TIPAKTHKE;

- UCNONIb308aHUE PA3TUYHBIX WCTOUYHUKOB JJIS MOJYyYEHHUS XUMUYecKoi MHGOpMaluu, MOHUMaHHEe
3aBHCUMOCTH COJIEpKaHMsI U (POPMBI TIPEACTABICHUS MHPOPMAIIUH OT LIeIel KOMMYHHKAIIUU U apecara;

- yMeHue TIPOIYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOW NESATENBHOCTH,
YUUTBIBATh MO3UIUH JIPYTUX YYACTHUKOB AEATENBHOCTH, 3)()EeKTHBHO pa3pernaTs KOH(PIUKTHI;

- 20mo6HOCMb M CIIOCOOHOCTb K  CaMOCTOSITEIbHOM  HMH(OPMAIIMOHHO-IIO3HABATEIbHOM
JeSITeNIbHOCTH, BKIIIOUasi YMEHHUE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POPMAIMH, KPUTUUECKH
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIHIO, TOTyYaeMyI0 U3 pa3IMUHbIX HCTOUHUKOB;

- yMeHue UCTOIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH (nanee —
HUKT) B pemieHud KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7a4 C COOIOJIEHUEM
TpeOOBaHUI HIPrOHOMUKHU, TEXHUKH 0€30IIaCHOCTH, TUTHEHBI, peCypcocOepekeHusl, MPABOBBIX U STUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€3011aCHOCTH;

- 81a0eHue S3bIKOBBIMHM CPEJICTBAMHU, B TOM 4YMCJIE U A3BIKOM XHMHH, - YMEHHE SCHO, JIOTUYHO U
TOYHO H3JIaraTh CBOIO TOYKY 3pPEHMS, UCIIOIb30BaTh AJCKBAaTHBIE S3BIKOBBIE CPEACTBA, B TOM 4YHCIE U
CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (HOPMYIIBI U YPaBHEHUS).

IlIpeomemuvimu pesynomamamu W3y4eHUs XMMHUUM Ha 0a30BOM YpOBHE Ha CTYNEHU CPEAHEro
o01ero 00pa3oBaHusl SBIISIOTCS:

1) B mo3HaBaTeNbHOM chepe:

- 3HaHue (IOHUMAaHUE) U3YYEeHHbIX NOHAMUL, 3AKOHO8 U MeopUll;

- YMeHue ONMCHIBaTh JEMOHCTPALlMOHHBIE U CAMOCTOATEIBHO IIPOBEJIEHHBIE HKCIEPUMEHTHI,
UCIOJIB3YS AJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOMN) S3bIK U SI3bIK XUMUU;

- yMeHue KIIacCU(PpHUIUPOBAaTh XUMHUUECKUE 3JIEMEHTBI, IPOCTHIE U CIIOKHBIE BEIIECTBA, B TOM YHCIIE U
OpraHUYECKHE COCTUHEHUS, XUMUYECKHIE PEaKIIUU M0 Pa3HbIM OCHOBAHUSIM;

- YMeHue XapaKTepU30BaTb N3YUEHHBIE KJIACCHI HEOPIaHMYECKUX U OPraHMYECKUX COEIUHEHH,
XUMHUYECKHUE PeaKIUu;

- 20MOBHOCMb TIPOBOJIUTH XHMHYECKUH HSKCHEPUMEHT, HAOMIOAaTh 3a €ro MpOTEKaHUEM,
(buKcUpOBaTh PE3yJbTAaThl CAMOCTOSTENIHLHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIEJIaTh BBIBOIBI;

- ymenue HOPMYIHPOBATH XMMUYECKHE 3aKOHOMEPHOCTH, TPOrHO3UPOBATh CBOMCTBAa HEU3YUEHHBIX
BELIECTB 110 aHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX;

- NOUCK UICTOUHUKOB XUMHUYECKOH MH(OpMAIUH, TOJTydyeHHe He00X0AUMON HH(pOpMAIIUHY, €€ aHaAIN3,
M3TOTOBJIEHHE XMMUYECKOTI0 HH(OPMALIMOHHOTO IPOAYKTA U €r0 MpPe3eHTaIus;



- @1adeHue 00sI3aTENIbHBIMU CIIPABOYHBIMU MaTepuanaMu: [lepuoanueckol cucTeMoll XMMHUECKHUX
anemeHToB JI. . MenneneeBa, Tabmuieil pacTBOPHUMOCTH, SJICKTPOXUMHUYECKUM DSIOM HAIPSHKEHUH
METAJUIOB, PSIOM 3JIEKTPOOTPULIATEILHOCTH — JIJISl XapaKTEPUCTUKH CTPOEHHUSI, COCTaBa U CBOMCTB aTOMOB
XUMHAYECKHX 37eMeHTOB |-V meprooB n 00pa30BaHHBIX UMH MTPOCTHIX U CIOKHBIX BELIECTB;

- ycmaHosneHue 3aBUCUMOCTH CBOMCTB M NMPUMEHEHHUS BAKHEUIINX OPraHUYECKHX COCIMHEHHUU OT
UX XMMHUYECKOTO CTPOEHUS, B TOM UHUCJIE U OOYCIIOBIEHHBIX XapaKTEPOM 3TOr0 CTpPOEHUs (IIpeleiIbHbIM
WM HeTIpeiebHbIM) U HaJTu4YueM (QYHKIMOHAIBHBIX TPYIIIL;

- MOOenuposanue MOJIEKYI BAXHEUITNX HEOPTaHUYECKUX M OPTraHUYECKHUX BEIECTB;

- NOHUMAHUe XAMHUYECKOW KapTHUHBI MHUpA KAK HEOThEMJIEMOM YacTH LEJIOCTHOM HAay4YHOM KapTUHBI
MHUpA;

2) B IEGHHOCTHO-OPUECHTAIIMOHHON chepe — aHAIM3 U OIEHKA MOCIICJCTBUH I OKPYKAIOIIEH Cpeibl
OBITOBOM M MPOU3BOJCTBEHHOM NEATEIBHOCTH YEJIOBEKA, CBA3aHHON C MPOU3BOJCTBOM U NepepaboTKoOn
BAXKHEHIINX XUMUYECKUX ITPOTYKTOB;

3) B TpyaoBoil chepe — nmpogedeHue XUMHUYECKOTO SKCIEPUMEHTA; pazeumiie HABBIKOB y4EOHOM,
IIPOEKTHO-UCCIIEA0BATENbCKOM, TBOPUECKON JEATEIBHOCTH IIPU BBINOJIHEHUH WHIWBUIYaJIbHOI'O MPOEKTA
10 XUMUH;

4) B chepe 310poBOro oOpasza KU3HU — coOa00eH e TIPABII OE30ITaCHOTO 00pAaIEHUs C BEIIeCTBAMU,
MarepualaMM U XUMHUYECKUMHM IpOLecCCaMH; OKa3aHHE IEpPBOM MOMOLIM MPU OTPABIICHUSX, OXKOTAX M
JPYTUX TPaBMax, CBSI3aHHBIX C BELLIECTBAMH U JaOOPATOPHBIM 000PYI0BaHUEM.

COJAEP/KAHUE KYPCA

ba3oBbIil ypOBEHb.

10 kmace

CTpyKTypHpOBaHHE Kypca OPraHMYECKOW XHMHHU OINPEACNseTCS UACCH pa3BUTUS Yy4alIUuXCs
HEenpo(UIBHBIX KIACCOB CpeAcTBaMH yueOHoro mpenMera. C IeNbl0 yCUIIEHUS PONU JEAYKIHH B
o0OyueHWH XMMHUU BHAYaje MAIOTCA KpaTKUe TEOPETUYECKUE CBENICHUS O CTPOSHUH, KIIacCU(UKALIHHU,
HOMEHKJIAType OPraHUYECKUX BEIIECTB, OCOOCHHOCTSX PEAKIUMA C UX yJACTHEM.

CdopmupoBaHHbIE TAKUM 00pa30M TEOPETUUYECKUE 3HAHUS 3aTE€M Pa3BUBAIOTCA HA (PAKTOJIOTMUECKOM
MaTtepHalie MpH PACCMOTPEHUU KJIACCOB OPraHMYECKHX COECIMHEHWH. B CBOIO ouepenp TakoW MOIAXO.
MO3BOJISIET U TIy0Ke M3YYUTh caMu KJacchl. Tak, OCHOBHBIEC MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS
opraHudeckux coenuHeHnit A.M. ByTiepoBa 3akperuisitoTcs NMpu U3YYSHUH YIJIEBOJIOPOJOB (QJIKAHOB,
QJIKEHOB, JMEHOB, ATKUHOB, aPEHOB) U X MPHUPOIHBIX UCTOYHUKOB (MPUPOAHOTO ra3a, HEPTH U KAMEHHOTO
yIJIs1), KUCIOPOJCOAEPKAIINX OPTraHMYECKUX COeAMHEHUH (CIUpTOB, (peHosa, albIeruoB, KapOOHOBBIX
KHUCIIOT, CIIOXKHBIX 2(UPOB, )KUPOB U YTIIEBOJOB) U a30TCOJIEPKAIINX OPraHUYECKUX COeTMHEHUH (aMUHOB,
AMUHOKHCIIOT, OEJTKOB M HYKJICMHOBBIX KUCJIOT). 3aBEepIIaeT KypC OPTraHNYECKON XUMHUH pa3en «XuMHus u
KU3Hb», TIE OO0y4aromiuecss 3HAKOMSTCS C TaKUMH BaXXHBIMU B TPAKTUYECKOM U OHOJIOTHMYECKOM
OTHOIIIEHWH BEIIECTBAMH M MaTepuajiaMi, KaK MJIaCTMACChl U BOJIOKHA, (PEPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBA.

OCHOBHBIM KpuTepHeM oTOOpa (PaKkTUUECKOro Marepuaia Kypca OpPraHMYEeCKOM XWMHU SBIISIETCS
ujes peaau3aluy MPaKTUKOOPUEHTHPOBAHHOTO 3HAUYEHUS 00BEKTOB OPTaHUYECKOW XUMUU (COSTUHEHUN U
peaKIuii).

OPI'AHUYECKAS XUMMUSL. 10 kaace

Habmonenue, mnpenmnonokenue, rumnore3a. llouck 3akoHoMepHocTed. HayuHbll 3KCHEpUMEHT.
BeiBog.

Teopusi cTpoeHusi OPraHMYECKHX COeTUHEHUH

IIpeamer oprannyeckor XUMUKM. MecTo U 3HaYe€HUE OPTraHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX
HayK. BanentHOCTh. XMMHueckoe crtpoeHue. OCHOBHBIE TOJIOKEHUS TEOPUHM CTPOEHUS OPraHWYECKHX
coenrHeHuil. M3omepus u n3o0Mepsl.



YrieBoaopoabl 1 UX NPUPOAHbIEC HCTOYHUKH

A 1 x a H bl. [Ipupoanslii Ta3, ero cocTaB U NpUMEHEHHE KaK UCTOYHHMKA SHEPTUU U XMMHUYECKOTO
ChIpbs. ['OMOnOrHYecKuii psax NpeAeIbHbIX YIIIEBOIOPOAOB. M30Mepus 1 HOMEHKIIaTypa alkaHoB. MeTaH u
9TaH Kak MpeAcTaBUTeN aikaHoB. CBOMCTBA (FrOpeHHe, peakuu 3aMelIeHHs], TUPOJIU3, JETUIPUPOBAHHE).
IIpumeHenue.

A 1 K e H bl. DOTWIEH KaK NpeJCTaBUTENb adkeHOB. llomyueHue sTuieHa B MPOMBIIUIEHHOCTH
(mermppupoBaHue dTaHa) U B Jaboparopuu (neruaparaius draHoina). CBoiicTBa (ropenue, OpoMUpoOBaHueE,
TUIpaTaIs, NOoJUMepu3alus, okucieHue pactBopom KMnOg) u mpumeHenue stuiieHa. [loaudTHIICH.
OcHOBHBIE OHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN. Peakiuu noiaumepusanuu.

J ueH bl byragueH u u3omnpeH Kak MpeICcTaBUTENN IUEeHOB. Peakliuy npucoequHeHus ¢ y4acTueM
CONPSDKEHHBIX JMEHOB (OpoMupoBaHMe, moimMepusanus). HaTypanbHbli U CHHTETHYECKMH KaydyKH.
Pe3una.

A 1 X ¥ H bl. AleTWIEH KaK NpeACTaBUTENb AIKHHOB. lloiydeHue arerusieHa KapOUTHBIM U
MeTaHOBbIM criocobamu. CBoiicTBa (ropeHue, OpomMupoBaHue, TUApaTaus, TPUMEpPHU3alKs) U IPUMEHEHHE
aleTUJICHa.

A p e u bl. benson kak mnpencraButenb apeHoB. CBoiicTBa OeH30ia (ropeHue, HUTPOBAHUE,
OpOMHPOBAHUE) U €T0 IPUMEHEHHE.

HedbTr u cnmoco0Ob ee mepepadorTku CocraB Hepru. [lepepaborka nedru:
[IEPETOHKA U KPEKUHT.

Kucisiopoacoaepskanue opranu4eckue coeJuHeHHU st

CnoupTsl. MeraHoid U 3TaHOJI KaK MPEJICTABUTENHN MTPEIENIbHBIX OJJHOATOMHBIX ciUpTOB. CBOicTBa
sTaHojia (TOpeHue, OKUCIEHHE B anpleruj, aerugaparauus). [lomydeHue (ruapaTtanueil ITuiieHa) U
IpPUMEHEHHE ATaHoJa. [ IMIepuH Kak elle OJUH MpeICTaBUTEIb MHOTOATOMHBIX cMpTOB. KadecTBeHHas
peaxiys Ha MHOTOATOMHbIE CIIUPTHI.

® e H o 1. [lonmyuenue ¢eHona u3 kameHHoro yris. KameHHBIH yrojib M €ro HCIOJIb30BaHUE.
KokcoBaHue kaMeHHOT0 yIJisl, BaXKHEHIINE IPOAYKThl KOKCOXMMUYECKOTO IIPOU3BO/ICTBA.

B3aumHoe BriusiHUE aTOMOB B MOJieKyJie (heHoa (B3auMOACCTBHE ¢ OPOMHOM BOJION U TUIPOKCHIOM
Hatpus). [lonydenue u npumenenue ¢eHoma.

Anpeaeruas. QopManbaerua U aleTaabAeTu] Kak MpecTaBUTeNn anpaerugo. (CBoiicTBa
(peaxiyst OKMCICHHs B KMCJIOTY M BOCCTAaHOBJICHHSI B CIIUPT, peakiysl MOJIMKOHACHCAIMH (opMalibaeruia
¢ ¢enonom). Ilomydenune (oKkuCIEHHEM CIHUPTOB) M TNMPUMEHEHHE (QopManbAeTruia U aleTalbAeThIa.
®denonodopMatbIeruHble MIacTMACCHI.

KapOoHOBB E€ KHUCIOTBHBL. YKCyCHas KHCIOTa KaK INPEACTaBUTEIb MPEAETbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOMCTBa YKCYCHOM KHCIIOTHI (B3aMMOJIEHCTBHE C METalJIaMH,
OKCHJaMH METAJJIOB, THJIPOKCHIAMH METAJUIOB W COJISIMH; peakius stepudukaimu). IIpumeHeHne
YKCYCHOM KHCIIOTBI.

CnoxHble 2@upb xupbhbl. Cioxsable 3QUpbl KaK TPOAYKTHl B3aUMOAEHCTBHS KUCIOT CO
CIUpTaMHU. 3HAUEHHUE CIOKHBIX F3(PUPOB B IPUPOJIE U KHU3HH YeTIOBEKa.

Kupbl Kak clio>kHbIE 3(PUPHI MIHIIEPUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTurenbHble U )KMBOTHBIE
JKHUPBI, UX cOCTaB. [ maposn3 uinm oMpuieHue xupoB. Mpuia. IIpuMenenue xupos.

Yrunesonas. Ilondarue o0 yrneBonax. [mroko3a kak mpeactaBuTeslb MOHocaxapuioB. [lonsTue o
JBOMCTBEHHON (YHKIMM OPraHMYECKOrO COEJMHEHHUs Ha NMpHUMEpe CBOMCTB IIIIOKO3bl KakK albJeruja U
MHOT0aTOMHOTO CIIUPTa — aJlbJIern1ocnupTa. bpoxkenue riitoko3sl. 3HaUueHUE U MPUMEHEHHE TIIFOKO3BI.

Caxapo3a Kak IpeJICTaBUTENb JUCAXapUI0B.

Kpaxman u wnesmmono3a Kak MpeacTaBUTeNH mojucaxapunoB. CpaBHEHHE UX CBOMCTB U
Ouosiornyeckas posib. [lpumMeHeHne 3TuX noarucaxapuaoB.

A3oTcoaepskamue OpraHu4ecKkme coeMHeHu s

A M u H bl. MeTwiaMMH Kak HpeACTaBUTENb alu(paTHUYECKUX aMHHOB W AHWIMH — Kak
apomaTHueckux. OCHOBHOCTh aMHHOB B CPaBHEHUHU C OCHOBHBIMM CBOWCTBaMU aMMHaka. AHWIIMH U €rO
CBOMCTBa (B3aUMOJIEHCTBUE C COJISIHOM KUCIOTOW M OpomHON Bojoif). IlonydeHue aHWIMHA 1O peakuuu
H.H. 3ununa. [Ipumenenue anununa.



AMHUHOKHUCIOTBHL. [TMIMH M aJaHUH KaK IPEICTABUTENN TPUPOIHBIX aMUHOKHUCIOT. CBOMCTBA
AMHHOKHUCIIOT KaK aM(OTEPHBIX OPTaHUUECKUX COCTUHCHUI (B3aUMOJICHCTBUE C IIEIOYaMHU H KUCIIOTAMH).
OOpazoBaHue TNOJUMNENTUIOB. AMMHOKAIPOHOBAas KHCJIOTAa Kak [MpPEJICTaBUTENb CHHTETHUYECKUX
aMUHOKUCIIOT. [[oHATHE O CUHTETHYECKUX BOJIOKHAX Ha MIPUMEpPE KaIllpoHa.

b e 1k u. Benku xkak noaunentuasl. CTpykTypa 0enkoBeIx MosieKysl. CBoiicTBa 6enkoB (ropeHwue,
THIPOJIN3, IIBETHBIC peakiun). bronorndyeckas posb OCIKOB.

HykneunHOBB € KHUCIHOTBHL. HyKkiIenHOBbIE KHCIOTHl KaK MOJUHYKIEOTUIbl. CTpoeHue
nykineoruaa. PHK u /IHK B cpaBHenuu. MIX posb B XpaHEHHH U TIepeiadye HacleACTBEHHON HH(POpMAIUH.

'eneTuueckass CBsI3b MEXJIY KJaccaMHM OPraHUYECKHUX COE€-JUHEHHU
i. IloHATHE O rEHETHUYECKOM CBSI3M U TEHETUYECKUX PAJIaX.

XuMuA 4 KU3Hb

[InmactTmMmaccs uW BOJOKHaAa llomumepusanus U NOIMKOHJIEHCAIMS KaK CHOCOOBI
MOJyYECHUS CUHTETUYECKUX  BBICOKOMOJICKYJISIDHBIX  coeauHeHuil. llonmydyeHne  MCKYyCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH XUMHUYECKOM MoauQHKanueil MmpupoAHbIX mnonuMepoB. CtpoeHue
MOJIMMEPOB: JINHENHOE, TPOCTPAHCTBEHHOE, CETYATOE.

[lonsiTum o miactMaccax. TepMomaacTUUHBIE W TEPMOPEAKTUBHBIE MOJIUMEpPBL. OTAeNbHbIE
MPEJICTABUTEIM CHHTETHYECKMX U WCKYCCTBEHHBIX IOJIMMEPOB: (eHOIPOPMAIILICTUIHBIC CMOJIBI,
MOJINBUHUIIXIIOPU, T€(IIOH, IEITYI0U]T.

IToHsiTHE O XMMHMYECKHX BOJOKHaX. HarypanbHble, CUHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTaenbHble NpeACTaBUTEIN XUMUYECKIX BOJIOKOH: alleTaTHOE (TpUalleTaTHBIN IIEJK).

®epMeHTBH. PepMEHTHI Kak OMOJIOTHYECKUE KaTalnu3aTopsl OenkoBoit npupoabl. [lonstue o pH
cpenbl. OCOOEHHOCTH CTPOCHHS U CBOMCTB (CENEKTUBHOCTh U 3(h(PEKTUBHOCTh, 3aBUCHUMOCTH JEHCTBUS OT
temmieparypsl u pH cpeasl pacTBopa) (hepMEHTOB IO CPAaBHEHHIO C HEOPTaHMUYECKUMHU KaTalln3aTOPaMHU.
Ponb pepMeHTOB B KU3HENEATENLHOCTH KUBBIX OPraHU3MOB U ITPOU3BOJICTBE.

BuTtawmuusb. [loasatue o ButamuHax. Bunbl BuTaMuHHON HemocraTouHocTh. Kitaccupukanus
BUTAaMUHOB. Butammn C Kak mNpeacTaBUTENb BOJAOPACTBOPUMBIX BHUTAMMHOB M BHUTaMHMH A  Kak
MPECTaBUTEND KUPOPACTBOPUMBIX BUTAMUHOB.

I'op™moH B [loHsiTHE 0 TOpMOHAX Kak OMOJOTHYECKH aKTUBHBIX BEILIECTBAaX, BBIMOIHSIOMINX
SHJIOKPUHHYIO PETYIISIIUIO KU3HEAEATEIIbHOCTH OPraHM3MOB. BakHeiilne cBOWCTBa TOPMOHOB: BBICOKAS
¢dbusnonornueckas akTUBHOCTh, TUCTAHIIMOHHOE JAEWCTBHE, OBICTpoe paspylleHne B TKaHsX. OTaerbHbIe
MPEICTABUTEIN TOPMOHOB: UHCYJIMH U aJIPEHAJIVH.

JlexapcTBsa JlekapcTBeHHass XUMHUS: OT STPOXUMHUU U (DapMaKOTepanuu JO0 XUMHUOTEPAITHH.
AnTUOMOTHKM U qucOakTepro3. Hapkotudeckue Bemectsa. Hapkomanusi, 6opb0a ¢ Hell 1 mportakTHKA.

Pemenune 3amay mo opraHudyecko XuMuH. Pemenue 3anad Ha BEIBOJ (hOPMYIIBI
OPraHMYeCKHUX BEIIECTB MO MPOAYKTAM CrOPaHUs U MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

JemoncTpanuu. [lnasnenue, oOyrivBaHue U TOPEHUE OPraHUYECKUX BEIIeCTB. MO MOJEKYI
MPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPraHUYECKUX COE€IMHEHUN. ['opeHne meTtaHa, STUJIEHA, alleTUIICHA.
OTHolIeHHEe MeTaHa, STUIICHA, alleTHIeHa U O€H30J1a K pacTBOpaM TepMaHTaHaTa Kajiusg U OpOMHOM BOJIE.
[TonydyeHnue »THIIeHA peakIUeil AeruapaTallii dTaHOJA, aleTUieHa — TUIPOIM30M KapOuaa KalbIIHsl.
Paznoxenne kaydyka NOpH HarpeBaHWW, HCIHBITAHHE MPOJYKTOB pPA3JIOKEHHUS HA HEMPEIEIbHOCTb.
Konnekuust o6pa3noB HepTH U HEPTENPOAYKTOB, KAMEHHOTO YIS U TMPOIYKTOB KOKCOXUMUYECKOTO
npou3BoACcTBA. OKHUCIeHUE cnupTa B aipieruj. KadecTBeHHbIE peaklMd Ha MHOTOATOMHBIE CIHUPTHI.
PactBopuMocTh (eHONa B BOJE MPH OOBIYHON TeMIeparype U MpH HarpeBaHuH. KauecTBEHHBIC peakiuu
Ha ¢eHou. Peakmus «cepeOpsHOTO 3epKajiay aabJeruJI0B U TI0K03bl. OKHCICHNUE albJIETHIOB U TIIFOKO3BI
B KUCIIOTY ¢ nomolnbto ruapokcuna meau (I1). KauectBennas peakuus Ha kpaxmai. Kosekiust 3GpupHbIX
Macen. Komteknus niactMace v u3iennil u3 Hux. Kouieknns nCKyCCTBEHHBIX BOJIOKOH M U3JIENTUNA U3 HUX.
BaumopeiicTBue aMMuaka M aHWIMHA C COJITHOM KHUCIOTOW. Peakiusi aHunuHa ¢ OpOMHOI BOJOHW.
JlokazatenbCcTBO HaMWuus (QYHKIIMOHAJIBHBIX TPYINT B PpacTBOpaX aMHHOKHCIOT. PacTBopenme wu
ocaxaeHue OenkoB. LIBeTHble peakiuu OenkoB. ['opeHHe NMTUYBEro Mmepa U MIepCTSHOW HUTU. Mojenb
mosekyasl JIHK. Tlepexoapl: 3TaHOI — 3THUJIEH — 3THJIEHTIUKOIb — STHIeHTIMKOIST Meau (I1); aranom —
STaHalb — JTaHOBas KucioTa. Koymekuus miacTMacc, CUHTETHYECKHMX BOJOKOH W M3JEIUM W3 HHUX.
Paznoxxenne mepokcuaa BOmOpoJa Karaja3ol chiporo msica u ceiporo kaprodens. Kommekmus CMC,



comepxkammx dSH3UMBL. Mcmbeitanue cpeapl pactBopa CMC wumammkaTtopHod Oymaroi. Kommexims
BUTAaMHMHHBIX IIpenapaToB. VcmbplTaHue cpesibl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAWKATOPHON Oymaroii.
VcnblTaHKe anTeqHOro npenapara HHCYJINHA Ha OEJIOK.

JlaGopaTropHble onbITbl. M3rotoBieHrMe MoOAENEH MOJIEKY] OpPraHUYEeCKUX COCIUHEHMIA.
O3nakomJieHHE C KOJJICKIMEeW oO0pasloB He(PTH, KaMEHHOTO yIJII U MPOAYKTOB HX IepepabOTKH.
OObnapyxeHue B KEpPOCHHE HENpeleNbHbIX coeluHEeHUH. O3HAKOMIIEHHE C KOJIJICKIUEH KayuyyKoB U
o0pa3uamMu U3Ienuil U3 pe3uHbl. PacTBOpeHune TaUIeprHa B BOAE U B3aUMOJICHCTBHE C THIPOKCHIOM MEIU
(I1). CpoiicTBa YKCYCHOH KHCJOTBI, OOIIHME CO CBOWCTBAMH MHHEPAIbHBIX KHCIOT. JloKa3arelbCTBO
HEIpPEAEIbHOTO XapaKkTepa KUJKOro kupa. B3anmoaelcTBre Mr0KO3bl U caXxapo3bl C TUAPOKCUAOM MEIU
(). KauectBenHas peakius Ha kpaxMasl. O3HAKOMIJICHHE C KOJUICKIMEH IUIACTMAcC M U3ACIHU U3 HHX.
O3HakOMJICHHE C KOJIJIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH M M3Jenuil u3 Hux. PactBopeHue 6enkoB B BoOJE.
OoOnapyxenue 6e1K0oB B MoJIoKe. O3HAKOMJICHHE C KOJUICKIMEH CHMHTETHYECKMX BOJOKOH M M3ACIHHA U3
Hux. Os3nakomsieHue ¢ koiuiekuuenn CMC, copepskammx sH3uMbl. HMcnbitanue cpeasl pactBopa CMC
WHIUKATOpHOUW Oymaroil. O3HAKOMJICHHE C KOJUICKIIMEH BUTAMHHOB. lCmbITaHWe Cpelbl pacTBOpa
ACKOPOMHOBOM KMCJIOTHI HHIUKATOPHON OyMaroi.

IIpakTuyeckas padora Ne 1. Pemenue 5SKCHIepUMEHTANBHBIX 3aJa4 Ha WACHTU(UKAIIIO
OPraHUYeCKUX COCTUHECHUM.

IIpakTnyeckas padora Ne 2. PacriozHaBaHue I1aCTMAcC U BOJIOKOH.
TemaTnyeckoe nnaHnpoBaHune
ypokoB xumum B 10 Kknacce (6a3oBbiW YpPOBEHb)

Ne ama ama omawnee | Ilpume-
A A Tema ypoka A P
ypoka | (nnan) | (paxm) 3a0anue uanus
BBenenue (1 yac)
1 Metoabl Hay4HOIO ITO3HAHMUS.

Tema 1. Teopusi cTpoeHus1 OPraHuvecKux coernHenui (3 yaca)

2 IIpeameT OpraHMYEeCcKOM XUMHH.

3 Teopust CTpOCHUST OPTaHUIECKUX
COCIMHEHUI.

4 Teopus cTpoeHUsI OpraHUYECKUX
COCIMHEHUI.

Tema 2. YriieBoA0OpoOIbI U MX NPHPOTHbIE HCTOYHUKH (9 YacoB)

5 IIpupoaHBbIil ra3 Kak UICTOYHUK
YII€BOIOPOAOB.

6 [IpenenbHbIE YTIEBOAOPOABI. AJIKAHBI.

7 OTUJIEHOBBIE YIIIEBOAOPO/bI, UM aJTKEHBI.

8 Juenossle yriesoaopoasl. Kayaykn.

9 ALIETUIIEHOBBIE YTIIEBOIOPOABI, UIIN
QJIKUHBI.

10 ApoMaTn4ecKue yriieBoAOpOIbl, WIH
ApEHBL.

11 Hedts 1 ciocoOs! ee mepepaboTKu.

12 O0001eHne 1 cucTeEMaTU3aLs 3HAHUNA 00




YIIICBOIOPOIAX.

13

KonTtponbHast padora Ne 1o reme
«YTIIEBOAOPOIBI.

Tema 3. Kuciiopoacoaep:kainue opranuieckue coequnenusi (8 yacon)

14 Crauprsl.

15 KamenHslit yrois.

16 ®deHo.

17 AJpIerunsl.

18 KapOoHOBBIE KHUCITOTHI.
19 Cnoxnbie 3¢upsbl. Kuphbl.
20 VriaeBoasl.

21 VriaeBoasl.

Tema 4. AzoTcoaep:xaiiue

opraHnveckue coexuHenus (8 yacon)

22 AMUHBI. AHUJTUH.

23 AMMHOKUCIIOTHI.

24 benku.

25 [ToHATHE O HYKJIEMHOBBIX KHCIOTAX.

26 I'enetnueckas cBsA3b MEXKIY KilacCaMH
OpPraHUYeCKHUX COeIMHEHUH.

27 [IpakTuueckas padora Ne 1
«Mnentugukanus opraHmyecKux
COCTUHEHUIN)

28 O06o0011eHre U cucTeMaTu3alus 3HaHU| O
KHCJIOPO/I- ¥ a30TCOACPIKAIIINX
OpPraHUYECKUX COCTUHEHUSX.

29 Konrtponbnas pabora Ne 2 o Teme

«Kucnopos- u azoTcoaepxarime
OpPraHUYeCKHE BEIICCTBA»

Tema 5. Xumus

U KU3Hb (4

yaca)

30 [TmacTmMacchl 1 BOJIOKHA.
31 ®epmeHTHl. BuTaMuHEI.
32 ['opmonsl. JlekapcTsa.
33 [Mpaktryeckas padora Ne 2
«Pacmo3HaBaHue MIacCTMacc U BOJIOKOH)
34-35 PesepBHOE Bpems.




JINMYHOCTHBIE, METAITIPEJIMETHBIE U ITPEJMETHBIE PE3YJIbTATbI

OCBOEHMUSA COAEPKAHUSA KYPCA 11 KIIACCA

Pesynomamul uzyuenus npeomema:

JlearenbHOCTh yuuTens B OOyYEHMM XUMHMHM B CpelHEH (IOJHOM) IIKOJe JOJI’KHA OBbITh
HaIpaBJICHA HA TOCTKEHHUE OOYJAIOUTUMHUCS CIEIYIONHIX JUYHOCHHBIX Pe3YTbmMan 0.

— 8 YEHHOCMHO-OPUEHMAYUOHHOU chepe — oco3Hanue POCCUHUCKON TI'pakIaHCKOMN
UJICHTUYHOCTHU, NaTPHUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCHUIMCKYIO XUMHUYECKYIO HAYKY;

— 68 mpyoogou cgepe — 20mMOGHOCMb K OCO3HAHHOMY BBIOOpY JajibHeMiei
00pa3oBaTEIbHON TPACKTOPHUH UJIU TPYAOBOU JESITEIHLHOCTH;

— 8 NO3HABAMENbHOU (KOCHUMUBHOU, UHMEIeKMYANIbHOU) cghepe —ymeHnue YIpaBisiTh
CBOCH IIO03HABATEJIBHOU AEATEIIBHOCTBIO, 2OMOBHOCMb U CNOCOOHOCMb K OOpa30BaHUIO, B TOM
Yyyucle€ CcamMOOOpa30BaHUIO, HaA IMPOTSHKEHUM BCEM JKU3HHU; CO3HATEJIBHOE OTHOIIEGHHE K
HEIIPEPHIBHOMY OOpPa30BaHHUIO KaK YCJOBHIO YCIIEIIHON HpodeccuoHadbHONW M OOIIEeCTBEHHOMN
JesITeJIbHOCTH;

— 8 cghepe cbepedsicenus 300po6biA—npuHAmMUEe U peanusayus UEHHOCTEU 310pOBOro U
Oe3omacHoro ooOpas3a KWU3HHU, Henpusamue BPEIHBIX TMPUBBIYEK (KypeHHs, yHnoTpeOiieHUs
aJIKOTOJIsI, HAPKOTUKOB) Ha OCHOBE 3HAaHWH O CBOWCTBAaX HAPKOJOTHMYECKUX W HAPKOTHUYECKHUX
BEILIECTB.

MeTanpeMeTHbIe Pe3yJbTaThl 0CBOEHHUSI BLITYCKHUKAMHE cpeIHei (MOJIHOi) IKOJIBI Kypca XHMHH:

— UCnoIvb306aHue YMEHUW W HABBIKOB  pPa3JIM4YHBIX BHUJOB I103HABaTEJIbHOM
NEeSITEIIbHOCTH, TPHMEHEHHE OCHOBHBIX METOJO0B TNO3HAaHUS (CHUCTEMHO-UH(OPMAIIMOHHBINA
aHanu3,  HaOJIIOJICHWE,  M3MEpEeHUe,  MPOBEACHUE  OKCIIEPUMEHTa,  MOJEIIMpPOBaHUE,
HCCIIeNOBAaTEIIbCKAasA  JESITEIIBHOCTh) JUIS HM3YYEHUS Pa3IUYHBIX CTOPOH  OKpY>Karomen
NeNCTBUTEIIBHOCTH;

— 6l1a0eHue  OCHOBHBIMHM  HHTEIUIEKTYyaJIbHBIMH  omnepanusiMi:  (OpPMYJIHUPOBKA
rANoTe3bl, aHAJIW3 M CHHTE3, CPaBHEHHE M cHUCTeMaTu3alus, oOOOIIeHHMe M KOHKpEeTH3alMus,
BBISIBJICHUE IPUUNHHO- CJIEJICTBEHHBIX CBSI3€H M TTOMCK aHAJIOTOB;

— no3naHue OOBEKTOB OKPY’XKAIOILIETo MHpa OT oOOIero uepe3 OCOOEHHOE K
SIMHUIHOMY;

— yMeHue TEHEepUpOBaTh HJIEM U ONPENENsATh CPEIACTBA, HEOOXOAUMBbIE I  HUX
peanu3anuu;

— yMeHue ONPeaessITh LeJIN U 3aJjaul JIesITeIbHOCTH, BBIOMPATh CPEeACTBA pealu3aluu
[IEJIM ¥ IPUMEHSITh UX Ha MPAKTHUKE;

— UCcnoIvb306anHue  Pa3IMYHbIX ~ MCTOYHUKOB  JUII  MOJYYEHHs  XUMHYECKOM
nHOpMaIK, MOHUMaHNUE 3aBUCUMOCTH COACEpPKaHUs U (POPMBI MPEICTaBICHUs WHYOpMAITUHA OT
Lejae KOMMYHUKAIlMU | aJipecara;

— yMeHue TPOIYKTHUBHO OOIATHCS M B3aMMOJCHCTBOBATH B IIPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YUYUTHIBATh MO3ULIMU APYTUX YYACTHUKOB JESITEIBHOCTH, 3(h(HEKTUBHO pa3peliaTh
KOH(JIUKTBHI;

— 20MOBHOCMBUCIIOCOOHOCTBKCAMOCTOSITEIbHOMNH(POPMAITMOHHO-TIO3HABATEIbHOM
NEeSITEIIFHOCTH, BKITFOUAsi YMEHHWE OPHUEHTHPOBATHCS B PA3IWYHBIX HMCTOYHUKAX WH(GOpMAINU,
KPUTHYECKH OIIEHUBAaTh M MHTEPIPETUPOBATH HHQPOPMALIMIO, MOIYyYaeMyl0 M3 Pa3IMYHbBIX
HCTOYHHUKOB;

— yMeHue WCIOJIb30BaTh CpEACTBa HH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TexHonorut (manee — HWKT) B pemeHUHM  KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a7a4y ¢ CcOOJtoJeHHuEeM TpeOOBaHUU SPrOHOMHMKH, TEXHUKH OE€30IMacHOCTH,
TUTHEHBI, PECYpCOCOSpPEeKEeHHUsI, TPABOBBIX M OTHYECKHUX HOPM, HOPM HWH(GOPMAITMOHHON
0€30MacHOCTH;

— 61a0eHue SI3BIKOBBIMH CPEJICTBAMH, B TOM YHCIIC U S36IKOM XUMHH—YyMEHHUE SICHO,
JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PE€HUsI, UCIIOJIH30BATh aJ[€KBATHBIE SI3bIKOBBIE CPEICTBA,
B TOM YHCJIE W CUMBOJIbHBIC (XUMHUYECKHE 3HAKH, (POPMYJIBI U YPAaBHEHUS).



Ilpeomemnovimu pezynomamamu W3ydyeHUs: XUMUM Ha 0a30BOM YpPOBHE Ha CTYINEHHM CPEIHEro
(TmotHOTO) 0011IeT0 00pPa30BAHUS SIBISIOTCS:

1) B IMO3HABATEIbHOM cepe:

— 3nanue (MIOHUMaHUE) U3YUYEHHBIX MOHSITUIH, 3aKOHOB U TEOPU;

— yMeHue OIHCHIBATHh JICMOHCTPALMOHHBIE M  CAaMOCTOSITEJIBHO IIPOBEJCHHBIC
SKCIIEPUMEHTHI, UCIIOJIb3YSl /11 TOTO ECTECTBEHHBIN (PYCCKU, POTHON) SA3BIK U SI3bIK XMMUMU;

— ymeHue KilacCU(PUIUPOBATh XUMHYECKHE DJJIEMEHThI, IPOCTbIE U CJOXKHBIE
BEIIECTBA, B TOM 4YHCJIE U OPraHUYECKUE COEAMHEHMS, XMUMMHUYECKHE pEaKIUu I10 pPa3HbIM
OCHOBaHUsIM;

— YMeHue XapaKTepU30BaTbh W3YYECHHBIE KJIACChl HEOPraHWYECKUX W OPraHUYECKHX
COEUHEHUIN, XMMUUYECKHUE PEaKIIUU;

— 20MOBHOCMb  TIPOBOJAUTH XUMHUYECKHUM OSKCOEpUMEHT, HalloJaTe 3a €ro
MIPOTEKaHUEM, (uxcupoBaTh
PE3yIbTAaTBICAMOCTOSITEIbHOIOUAEMOHCTPUPY EMOTOIKCIIEPUMEHTAN1€1aThBBIBO/IbI;

— ymeHue HOPMYyIUPOBATH XUMHUUYECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATh CBOMCTBA
HEHU3Y4YECHHBIX BEIIECTB 10 aHAJIOTUN CO CBOMCTBAMHU U3y4YEHHBIX;

— nOUCK WCTOYHUKOB XHWMHUYECKOH HWH(POpMALHUH, TOJIyYeHHUE HEOOXOIUMOI
uHdopManM, ee aHaiau3, HW3rOTOBJICHHE XUMHYECKOro HH(POPMALMOHHOIO IPOAYKTa M €ro
Npe3eHTalus;

—e61adenue 00s3aTeIbHBIMU CIIPABOYHBIMH MaTepuaiaMu: llepumoandeckoil CHCTEMOU
xumudeckux sseMeHToB J[.M.MenneneeBa, Tabnuueid pacTBOPUMOCTH, 3IEKTPOXUMUYECKUM
pSIZIOM  HaNpsDKEHUH METAJIOB, PSIIOM  3JIEKTPOOTPULIATEIbHOCTH — JUJISI XapaKTEePUCTUKHU
CTPOEHHsI, COCTaBa U CBOMCTB aTOMOB JJI€MEHTOB XMMMYECKUX 3jieMeHTOB I-IV mnepuonos u
00pa30BaHHBIX UMM MPOCTHIX U CIOKHBIX BEIIECTB;

— ycmamoeéneHue 3aBUCHUMOCTH CBOWCTB W HNPHUMEHEHMS BAXKHEHIINX OPraHUYECKHUX
COEUHEHUIN OT UX XMMMHYECKOI'0 CTPOECHMS, B TOM 4UMCJIE U OOYCJIOBJIECHHBIX XapaKTEpOM 3TOro
CcTpoeHuUs (IpeaesbHbIM I HeNpPeaebHbIM) U HaJTU4YUeM (QYyHKIHOHAJIBHBIX I'PYIIL;

— MoOoenuposanue MOJEKYJl BAKHENIIINX HEOPraHUYECKUX U OPraHN4YeCKUX BEIIECTB;

— NnOHUMAaHue XUMHYECKOW KapTHHBI MHpa KaK HEOTBEMJIEMON YacTH LEJIOCTHOU
Hay4YHOU KapTHUHBI MUPA;

2) B LIEHHOCTHO-OPUEHTAIMOHHONW cdepe — aHaJu3 U OIEHKa IOCIEACTBUN s
OKpY>Karolie cpesibl OBITOBOM W TPOW3BOJCTBEHHOW MESITEIBHOCTH YEJIOBEKA, CBS3aHHOW C
MPOU3BOJICTBOM U NEPEepPadOTKON BAXKHEHIIINX XUMHUYECKUX ITPOTYKTOB;

3) B TPYAOBOH chepe — nposedenue XUMUIECKOTO SKCIIEPUMEHTA; pa36umiue HaBbIKOB
yueOHOH, MPOEKTHO-
HCCJIEIOBATEILCKOM, TBOPUECKONAESI TEIbHOCTUIIPUBBITIOIHEHUMUHANBUYAIbHOIO MPOEKTa MO
XUMMHU;

4) B cdepe 3mopoBoro obOpaza KU3HU — coO00eHue TIpaBUJl OE30IacHOTO
oOpallleHUs1 C BelleCTBaMHM, MaTepualaMM U XUMHYECKMMM IMpOIlecCaMH; OKa3aHHEe NepBOM
IMOMOIIIM TMpPHU OTPABJICHUSIX, OXOrax M JApPyrux TpaBMax, CBSA3aHHBIX C BEIIECTBAMH U
J1a60paTOPHBIM OOOPYTOBAHUEM.

ConeprkaHue mporpaMmbl y4eOHOT0 Kypca

3a ocHOBY B3ATa mporpamma kypca xumuu qias1 X— XI kiaccoB 001eoOpa3oBaTeIbHBIX
yapexaenuit (6a3zoBbiii ypoBeHb) O.C. ['abpuensna u Ctanaapt cpeaHero oo1mero oopa3oBaHus IO XUMHH
(6a30BBII YPOBEHBD).

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axkon JI. U. Menneneena (3 yaca)

OcHoBHbIE CBeJleHHsI 0 CTPOEHHHU aToMa. SIpo: MPOTOHBI U HEHUTPOHBI. M30TOMBI. DIEKTPOHBI.
OnekTpoHHass 000JI0YKa. DHEpreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000J0UYEK



aTOMOB JJIEMEHTOB 4-r0 W 5-TO mepuojoB mnepuomuueckor cuctembl J[. M. MenaeneeBa (mepexomaHbIx
asieMeHTOB). [ToHATHE 00 OpOUTANAX. S- M P-OpOUTATIH. DIEKTPOHHbIE KOH(PUTYPAILIH AaTOMOB XUMHYECKUX
3JIEMEHTOB.

Hepuoauveckuii 3akon /I.1. MenaeneeBa B cBeTe Y4eHHsI O CTPOCHHH aTOMA.

Otkpeitue 1. . MenneneeBsiM nepuogndeckoro 3akoHa. Ilepronuueckas cucTeMa XUMHUYECKHX
anemenToB J[. . MenneneeBa - rpaguieckoe 0TOOpaxeHHe MepuoInIeckoro 3akoHa. OU3nuecKuil CMbICT
MOPSIAKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa Nepuojia U HoMepa Ipynibl. BaneHTHbie 351eKTpoHbl. [IpruunHbl
W3MEHEHHUsT  CBOMCTB  D2JIEMEHTOB B Tmepuojax W rpynnax  (TJaBHBIX  MOATPYIIax).
[Tonoxenne BogOopoaa B NEPUOUYECKON CHCTEME. 3HAUEHUE MEPUOJUYECKOTO 3aKOHA U NEPHOIUYECKON
cucTeMbl XxuMuueckux sneMeHToB [[. 1. MenneneeBa sl pa3BUTHS HAYKH M MOHMMaHUS XUMHUYECKOMN
KapTHUHbI Mupa.
JemoncTpauuu. Paznmuunbie ¢GopMbl TEPUOIUYECKOW CHUCTEMbl XHMHYECKuX djeMmeHtoB JI. U.
Menpeneena.

Jladoparopublii  onbiT. 1. KoHCTpyWpoBaHWE MEPUOAMYECKOM TAaOMUIIBI AJIEMEHTOB C
WCII0JIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenue BemecTtBa (13 yaco)

Honnass xumuueckas c¢Bs3b. Kartuonsl u aHuonbl. Krnaccuduxamus wnoHoB. HoHHbIE
KpUcTtajuinueckue pemerkd. CBOHCTBa BEIIECTB € 3TUM THUIOM KPUCTALIMYECKHUX  PELIETOK.
KoBasieHTHasi XMUMHYeCKasi CBfA3b. DJICKTPOOTpHUIATEIbHOCTh. [lonsipHas u HenmoyisipHas KOBaJICHTHBIC
cBsi3u. Jlumonb. [lOJSpHOCTH CBA3M W MOJMSIPHOCTH MOJEKYJbl. OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOM CBsI3M. MOJIEKYJISpHbIE U aTOMHBIE KPUCTANIMUYECKHE PEIICTKU.
CaoiicTBa BEILIECTB c TUMU TUIIAMH KpUCTAJUIMYECKUX pELIEeTOK.
Mertaunyeckass xumMuuyeckasi cBsi3b. OCOOCHHOCTH CTPOEHHS aTOMOB MeETaUIOB. MeTramuinueckas
XUMHUYECKas CBS3b U METAJUIMUECKasi KpUCTAJUIMYecKas penieTka. CBOMCTBA BEILIECTB C 3TUM TUIIOM CBSI3U.
Bongoponnas xumuueckasi CcBsi3b. MeXMOJIEKYIsIpHas ¥ BHYTPUMOJIEKYJISIPHAsE BOJIOPOJHAsI CBS3b.
3HavyeHue BOJOPOJAHOM CBS3U JUISL OpraHu3aluu CTPYKTYp OHMOIOJIMEPOB.
IMonumepsl. [InacTmMacchl: TEPMOIIIACTH U PEAKTOIIACTBI, UX MPEACTABUTENN U IpUMEeHeHUe. BonokHa:
NPUPOJAHbIE (pacTUTENbHBIE U JKUBOTHBIE) M XHUMHUYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHE), HX

npeaACTaBUTCIIN u IMPUMCHCHHUC.
I'a3000pa3Hoe cocTosinMe BellecTBa. Tpu arperaTHeIX cOCTOSTHUS BO/Abl. OCOOEHHOCTH CTPOEHUS ra30B.
MousipHbIi 00BemM razoo0pa3HbIX BEILIECTB.

ITpumepbl Ta3000pa3HBIX MPUPOJHBIX CMECEH: BO3JyX, NPUPOAHBIM ra3. 3arps3HeHHe aTMocdepsl
(KUCIOTHBIE NTOKIM, MAapHUKOBBIN 3¢ dekr) u 6oppda ¢ HUM. IlpencraBurenu razoo0pa3HBIX BEIIECTB:
BOJIOPOJI, KUCJIOPOA, YIJIEKUCIBIA Ta3, aMMHUakK, 3TujieH. VX mosyueHue, coOMpaHue M pacro3HaBaHUE.
Kuakoe cocrosinue BemectTBa. Bona. [lorpebiienre Boabl B OBITY U Ha MPOU3BOACTBE. JKECTKOCTh BOJIBI
U CcrocoObl ee ycTpaHeHUs. MuHepanbHble BOJABI, UX HMCIIOJIb30BAaHUE B CTOJIOBBIX M JICUEOHBIX LEJISX.

Kunkme KpHUCTaJIJIbL n nx IMPHUMCHCHUC.
TBepIme COCTOSIHHEC BelIeCTBA. AMOp(l)HBIe TBCPAbIC BCHICCTBA B MNPUPOJAC U B KHU3HHU YCJIOBCKA, UX
3HA4YCHHC n IMPUMCHCHHUC. KpI/ICTaJ'IJ'II/I‘ICCKOG CTPOCHUC B€HIICCTBA.

Jucnepcublie cuctembl. [loHsTHEe 0 qucnepcHbIX cucteMax. JlucnepcHas (as3a U qUCIIEpCHOHHAs Cpefa.
Krnaccugukanus AMCIIEPCHBIX CHCTEM B 3aBUCUMOCTH OT arperarHoro COCTOSIHUSA AMCIIEPCHOW Cpelbl U
IMCTIEpCHOHHOM  (da3pl.  I'pyboaMcriepcHble  CHUCTEMBL:  3MYJIbCHUH,  CYCIEH3UH,  a’pPO30JIH.
ToHkoaUCTIEpCHBIE CUCTEMBI: TE€TU U 30J1H.

CocraB BemecTBa M cMmecell. BelectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMSI. 3aKOH
MOCTOSIHCTBA cocraBa BEIIECTB.
[TonsaTe «10as» M €€ pasHOBUIHOCTU: MAaccoBas (OJs JJIEMEHTOB B COSAMHEHMH, J10JI1 KOMIIOHEHTa B
CMECH - JI0JIsl IpUMeECeH, 101151 paCTBOPEHHOTO BEILIECTBA B PaCTBOPE) U 00beMHas. J{oJid BbIXOJa MPOTyKTa
peakuuu oT TEOPETUYECKU BO3MOKHOTO.

JdeMoncTpanun. Mojienb KpUCTAIIIMYECKON pelieTky xjopuaa HaTpus. OOpa3isl MUHEPaIoB ¢ HOHHON
KPUCTAJININYECKON PEIIETKOM: KaJIblUTa, FAJINTa. MOJENN KPUCTANINYECKUX PEIIETOK «CyXOTro JibJa» (MiIu
uona), ainmMasza, rpapura (unum  kBapua). Mogens wmonekynasl  JIHK.  OOpasubr  mmactmacc
(penonodopmanbaeruHble, MOINYPETaH, MOJUITUIICH, TOJUIPONUIICH, NOJTUBUHUIXIOPHUI) U U3AETHS U3
Hux. O6pasibl BOJIOKOH (IIEPCTh, IMIETK, alleTaTHOS BOJIOKHO, KAalpOH, JIABCaH, HEHJIOH) U U3/CNUS U3 HUX.
OOpa3ipl HEOpPraHMYeCKHUX TMOJIMMEpOB (cepa IUIACTHUYECKas, KBapll, OKCHJ AaJIOMHUHHS, NPUPOJIHBIE
IIOMOCWIIMKATBI). Mojenb MOJspHOTO oObeMa ra3oB. TpH arperatHbiX cOCTOSHUS Bojabl. OO0pasibl



HAaKUIA B YallHUKE U TpyOax LEHTpaIbHOro OToIIeHHs. JKeCTKOCTh BOJABI M CHOCOOBI €€ YCTpaHEHUS.
[TpuGopsl Ha XUIKUX KpHucTamaax. OOpasibl pa3IMYHBIX JUCHEPCHBIX CHCTEM: 3MYJIbCHH, CYCIECH3HIA,
a’po30JIeH, reyen u 30J1eH. Koarymnsmms. Cunepesuc. Dddekt Tunnans.

JlabopaTopHsle onbIThL. 2. OnpeneneHue TUIa KpUCTANIMYECKOW PELIETKH BELIECTBA U ONKUCAHUE €T0
CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKLIHMEW IMOJMMEPOB: IJACTMACC M BOJIOKOH M M3JeNHs U3 Hux. 4.
HcnpiTaHnue BOJbI HA JKECTKOCTb. YCTPAHEHHUE ECTKOCTU BOAbL. 5. O3HAaKOMJIEHHE C MHUHEpPaIbHBIMU
BoJaMu. 6. O3HaKOMJIEHUE C IUCIEPCHBIMU CUCTEMAaMHU.

IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Cmapmoesan ouaznocmuueckasn padoma.

Koumponvnana paooma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eeuecmear

Tema 3. Xumnueckue peakuunu (8 yacos)

Peakuuu, wuaymme 0e3 H3MEHEHHsI  COCTaBa BeLIECTB. AJUIOTPONMS M aJUIOTPOIHBIE
BUOM3MEHEHHs. [IpUYMHBI aIIOTPONMK Ha TpUMepe MOAMQUKAIUN KUciopoaa, yriaepoaa u (ocdopa.
O30H, ero Ouosoruyeckast pOJIb. N3omepsl u U30MEpHUS.
Peakuum, naymme ¢ m3MeHeHHe COCTaBa BellecTBa. Peakiuy coeMHEHUs, pa3lIoKEHUs, 3aMELICHUs U
oOMeHa B HEOpraHMYecKOW W opraHMdeckod xumuu. Peakiuu 5k30- U 3HAOTepMUYeckue. TermoBoit
3P PEKT XUMUYECKON peaki U TePMOXUMHUYECKHE ypaBHEHHs. Peakiinu ropeHusi, Kak YacTHBIM Ciydan
9K30TEPMHUUECKUX
peaKkuuid.

CkopocTh XHMHMYECKOH peakuuu. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peakuuu OT MPUPOJIbI
pearupyomux BEIECTB, KOHIEHTpAIUH, TEMIEpaTyphl, IJIOLIaJAM IMOBEPXHOCTH CONPUKOCHOBEHUS U
KaranuszaTopa. Peakuuu romo- u rereporennsle. [lonsatue o karanuse u katanuzaropax. GepMeHTHl Kak
Ouosiornyeckue KaTaJau3aTopsl, 0COOEHHOCTH ux (yHKIIMOHUPOBAHMUSL.
ObOparumocth XuMHYeckHux peaxumii. HeoOpatumble n oOpatumele xumuueckue peakuuu. CocTosiHue
XUMHAYECKOTO PAaBHOBECHS IS OOpAaTHMBIX XHMHUYECKUX peaknuid. CrnocoObl CMEImEeHHs XUMHYECKOTO
paBHOBeECHsI Ha TpUMepe CHHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX HayUHBIX MIPUHIIUIIAX MPOU3BOJICTBA HA
npuMepe CUHTE3a aMMuaka WIH cepHOI KHUCJIOTHI.
Poab Boabl B xumuueckoil peakuuu. VctuHHbIE pacTBOpBl. PacTBOpUMOCTh M KiacCHU(UKAIMs BEIIECTB
[0 3TOMY IpHU3HAKY: pacTBOPUMBIE,  MaJOpacTBOPUMBIE U  HEPACTBOPUMBIE  BEIIECTBA.
ONEKTPOIUTHl U HEDIEKTPOIUTHI. IJNEKTpONIMTHYECKas aucconuanvs. KucioTsl, OCHOBaHUS U COJH C
TOYKHU 3peHus TEOpuun ANEKTPOJIUTUUECKON JTUCCOLIMAIUH.
XHWMHYECKHE CBOWCTBA BOJBI; B3aUMOJEHCTBHE C METa/NIAMU, OCHOBHBIMH M KHUCJIIOTHBIMHM OKCHUIAMH,
pasnoxkeHue U oOpa3oBaHME KpUCTAIOTHApaToB. Peakuuu rujapataud B OpPraHU4ecKOW XHMMMHHU.
I'maposiu3 opraHM4yecKkMX W HeOpraHm4yeckux coeamHenmii. HeoOpatumbiil rugponuns. OOpaTHMBIA
ruaponu3 coneil. ['uaponus opraHMYECKUX COEAMHEHHUH M €ro MPakTHYeCKOe 3HAUeHHE JUIsSl MOJIyYeHUs
THIPOJIU3HOTO CIIUpTa W MblIa. buonorudeckas poip TMApONH3a B IJIACTHYECKOM M DHEPreTHYECKOM
oOMeHe BEIIECTB u SHEPrUuu B KJIETKE.
OKHCIMTETBHO-BOCCTAHOBHUTEIbLHBIC peakuuu. CteneHb okuciaeHus. OnpeneseHne CTENeH OKUCICHUS
no Qopmyne coenuHeHus. [loHsATHE 00 OKHCIUTETHLHO-BOCCTAHOBUTENBHBIX peakiusx. OKHUCIeHHe u
BOCCTAHOBJICHHE, OKHUCJIUTEID u BOCCTaHOBHTENb.
DJIEKTPOJIM3. DJIEKTPOIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IMpoLiecc. DIEKTPOIN3 PACIUIaBOB U
pacTBOpOB Ha IpuMepe xJyopuaa Hatpus. [IpakTnyeckoe NPUMEHEHUE IEKTPOIN3aA. DINEKTPOIUTUIECKOE
MOJIy4YeHue AIIOMUHUSL.
Jemoncrpanuu. IIpespamenue kpacHoro ¢ocgopa B 6enbiit. O30HaTop. Moaenu Mosekyn H-OyTaHa U
n300yraHa. 3aBUCUMOCTb CKOPOCTH peaklIMU OT MPHUPOAbI BEIIECTB Ha MpUMEpe B3aUMOJIECHCTBUS
pacTBOpPOB pa3/IMYHBIX KHUCJIOT OJMHAKOBOM KOHIIEHTpPAllMM C OAWHAKOBBIMU TIpaHyJaMu IMHKA U
B3aMMO/JICHCTBUS OJJUHAKOBBIX KYCOUKOB Pa3HbIX METANIOB (MarHus, IIMHKA, JK€JIe3a) C COJITHON KUCIOTOM.
B3aumMoneiicTBe pacTBOpPOB CEPHOM KHUCIOTBI C pacTBOpaMH THOCYNIb(ara HATpUs pa3IMyHON
KOHIEHTpaluu 1 TemnepaTypbl. Monens kumsiero ciosi. Pa3noxxeHue nepokcuia BoAOPOJa ¢ TOMOIIbIO
Karanu3aropa (okcuna mapranmna (IV)) m kaTtamasel celporo msica U cblporo kaptodensa. Ilpumeps
HeoOpaTHMBIX pPEaKIMid, UIyIuX ¢ 00pa30BaHUEM OCAaJKa, raza WM BOAbl. B3aumonelcTBue IUTHS U
HaTpus ¢ Bojoil. [Tomydyenue okcuna docdopa (V) u pacTBopeHHE €ro B BOJE; UCIBITAHUE TOITYYEHHOTO
pactBopa JakmycoMm. OOpa3ibpl KpucTaIoruapaToB. VcmblTaHue pacTBOPOB — 3JIEKTPOJIUTOB U
HEIEKTPOJINTOB Ha NPEIMET JUCCOLMALNU. 3aBUCUMOCTb CTENEHHM 3JIEKTPOIMTUYECKOM IUCCOLMALUU
YKCYCHOM KHCJIOTHI OT pa3baBieHus pactBopa. ['miaponu3 kapOuga kanpiusg. ['maponu3 kapOoHATOB



MIEJIOYHBIX METAJIIOB M HUTpaToB IuHKa win cBuHIA (I1). [Tomyyenue mputa. [IpocTeiimme oKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU;, B3aMMOJCUCTBUE ILMHKA C COJSHOM KHCIOTOM M Kejle3a C pacTBOPOM
cynbdara meau (II). Monens snekrponusepa. Moaens 37eKTPOTU3HON BaHHBI I TIOJYYCHHS aTFOMUHHS.
JlabopaTopHble onbIThl. 7. Peakuus 3amenieHusi MeIW >KE€JI€30M B PacTBOpPE MEIHOro Kymopoca. 8.
Peakuuu, uaymue c obpazoBaHueM ocajaka, raza v Boabl. 9. IlomydeHue Kuciopoaa pasiioKeHHEM
MEPOKCH/Ia BOAOPOa ¢ momonibio okcuna Mapranna (IV) u xaranaser ceiporo kaprogens. 10. [Tomyuenue
BOJIOPO/1a B3aMMOJICCTBUEM KHUCJIOTHI ¢ TUHKOM. 1 1. PaznuuHble ciaydan rujipoin3a cojeu.

Tema 4. BemiecTBa u ux cBoiicTa (11 yacos)

Meraniabl. B3auMonelcTBue METaUIOB € HEMeTallaMM  (XJIOpOM, Cepoll M  KHUCIOPOAOM).
B3aumoneicTBue IMIENOYHBIX M IIEJTOYHO3EMENBbHBIX METAJIOB € BOAOH. OJIEKTPOXUMHUYECKUU Pl
HanpspDKeHUH MeTaioB. B3auMonelcTBre METauIoB C pacTBOpPaMHM KHUCIOT U cOJieH. AJTIOMHUHOTEPMUSL.

B3aumogeiicteue HaTpUs c 3TaHOJIOM u benonom.
Koppo3us meramioB. [loHsTHEe O XMMHYECKOH M 3JIEKTPOXMMHUYECKOH KOppo3uu MeTauioB. CrocoOsbl
3aILUTHI METAJIJIOB oT KOPpO3HUHU.

Hemeramubl. CpaBHUTENbHAs XapaKTEpUCTUKA TajOreHOB KakK HamOojee THUIUYHBIX MpecTaBUTeNeH
HeMeTaJsIoB. OKHCIUTENbHBIE CBOMCTBA HEMETANIOB (B3aMMOJEHCTBHE C METallaMU M BOJOPOJIOM).
BoccranoButenbHble CBOWCTBA HEMETAIOB (B3auMOZEHCTBHE C 0Oojee 3IIeKTPOOTPHULIATEIbHBIMU
HEMeTalIaMH U CIIO’KHBIMU BEIIECTBAMH-OKUCIUTEISIMH).
Kucnorsl Heopranuveckue u opranudeckue. Knaccupukanus kucnor. XuMH4EeCKHE CBOWCTBA KHUCIIOT:
B3aMMOJICHCTBHE C METAJUIAMH, OKCHIAaMH METAJUIOB, THIPOKCHIAMH METaIOB, COJIIMH, CIIMPTaMHU
(peakuus ostepudukanuu). OcoOble CBOWCTBA a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI.
OcHoBaHNsl HeopraHu4yeckue U oprannvyeckue. OCHOBaHMS, UX KiIacCH(PUKaIMsi. XMUMHUECKUE CBOICTBA
OCHOBaHUU: B3aHUMOJCIHCTBHE C KHUCIOTaMH, KHUCIOTHBIMH OKCHAaMH U COJSIMH. Pa3znoxenwue
HEPACTBOPUMBIX OCHOBAaHMH.
Comm. Knaccudukanuss coneli: cpegHue, KHUCIbIe W OCHOBHbIE. XHWMHUYECKHE CBOWCTBA COJICH:
B3aMMOJICHCTBHE C KHCJIOTaMH, IEI0YaMH, MeTaJlaMu U coiisiMu. [IpencraBurenu coneld 1 X 3HaA4YCHUE.
Xmopua HaTpus, KapOoHAT Kaiblus, ¢ochar Kaaplius (CpeIHHE COJIM); THAPOKAPOOHATHl HATpUS U

aMMOHMsI  (KHCIbIe  conM); ruapokcokapbonar wmemum (II) - wmamaxutr  (OCHOBHAsh — COJIIb).
KayecTBeHHBIE peakIMK Ha XJIOPUJ-, CYIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHMUS, KaTHOHBI JKeje3a
) " (11D).

I'eneTn4yeckasi CBSI3b MeKAY KJIacCaMH HEOPraHUYeCKMX M OPraHM4YecKux coeauHeHui. [Ionsarue o
TE€HETUYECKOM CBSI3M M I'€HETUUYECKHX psifax. ['eHeTnyecknid psa Merauia. ['eHeTHdecKuil psal HeMeTalla.
OCoO6EeHHOCTH TEeHETUYECKOTO PsiJia B OpraHUYeCKON XUMUH.

JMemoncrpanuu. Kosmiekius o6pa3nos MeramioB. B3auMonelicTBre HaTpUst U CYpbMBI C XJIOPOM,
xKenesa ¢ cepod. I'opeHne MarHus ¥ aJllOMUHUSA B KHUCIOpoze. B3auMozeicTBue IICIOYHO3EMENBHBIX
METaJUIOB C BOJIOM. B3aumonencTBue HaTpUs C ITAHOJIOM, [IUHKA C YKCYCHOM KHCIIOTOW. AJTFOMHUHOTEPMHUSI.
B3aumMozeiictBue Menu ¢ KOHICHTPUPOBAHHOM a30THOM KHUCIOTOH. Pe3ynbTarbl KOppO3UM METAIIOB B
3aBHCHMOCTH OT ycJOBHM ee mporekanus. Komnekuus o0pasioB HemMeTauioB. B3anmozeiicTBie XinopHOH
BOJBI C pacTBopoM Opomuaa (unonuzaa) kamus. KosuleKuus NPUPOJIHBIX OPraHUYECKHUX KHUCIOT.
Pa30aBneHne KOHLEHTPUPOBAHHOM CEpHOW KHCIOTHL. B3aumopeicTBue KOHIEHTPUPOBAHHON CEpHOMN
KHUCJIOTBl C CcaxapoM, LEJUT0030M U Meapto. OOpasubl MPUPOJHBIX MHHEPAJIOB, COAEPKAIIUX XJIOPH]
HaTpus, KapOoHaT Kaiblus, ¢ocdar kampuus U rugpokcokapobonat menu (II). OOpas3upl NUIIEBBIX
MIPOAYKTOB, COAEP)KAIIMX THAPOKAPOOHATHI HATPUSI U AMMOHHSA, UX CHOCOOHOCTh K PA3JIOKEHHUIO IMpU
HarpeBaHuu. [l'ameHne coasl ykcycoMm. KadecTBEHHblE peakuuM Ha KATHOHBI W aHUOHBL.
JlaGopaTopHsbie onbIThl. 12. VcnbpiTaHue pacTBOPOB KHUCIOT, OCHOBAHUM M cojiel mHauMKaropamu. 13.
B3anMozeiicTBre CONSHON KHMCIIOTBI U PaCTBOPA YKCYCHOW KHCJIOTHI ¢ MeTaimiaMu. 14. B3aumonenictBue
COJITHOM KHUCIIOTBI U PACTBOpPA YKCYCHOW KHCIOTBI C OCHOBaHUsAMHU. 15. B3ammopnelicTBhe COJISHOM
KUCJIOTBl W pAacTBOpa YKCYCHOM KHUCIOTHI ¢ coisaMu. 16. IlomydeHue W CBOMCTBA HEPACTBOPHUMBIX
ocHOBaHui. 17. I'maponu3 XJIOpPUIOB M alETaTOB INEJIOYHBIX MeTawioB. 18. O3HakoMieHHE C
KOJUIEKIIMSIMU: a) METAJJIOB; 0) HEMETAJJIOB; B) KUCJIOT; I') OCHOBaHMI; 1) MUHEPAJIOB M OHOJIOTMYECKHUX
MaTepHasoB, COACPIKALUX HEKOTOPBIE COMIH.

IIpakTnyeckas padora Ne2. XuMuueckue CBOMCTBA KMCIOT



IIpakTuyeckass padora Ne 3 PemeHue 5>KCepUMEHTANBHBIX 3a7a4 Ha HICHTU(DUKAIUIO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHUN.

Koumponvnana paooma Ne2 no meme «Xumuueckue peakyuu. Bewyecmea u ux ceoiicmea»

Hmozo6an konmponwvnan paboma.

TpeOoBaHMsI K YPOBHIO OJATOTOBKH

B pesyabrare uzyuennsi xumuu B 11 Kiiacce yyamuecss J0JIKHBI

3HATH/IOHUMATH

. eaiicHellue Xumuiyeckue NOHAmMUA . BEUIECTBO, XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIbHBIE aTOMHAsi U MOJIEKYJSpHAs MacChl, WOH, aJUIOTPONUS, H30TONbI, XMMHYECKas CBA3b,
AIEKTPOOTPHUIIATEIBHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEIECTBA MOJIEKYJIAPHOTO M HEMOJEKYJISIPHOTO CTPOCHHUSA, PACTBOPBI, IJIEKTPOJUT U HEIIEKTPOJIUT,
ANEKTPOJUTUYECKAST JAUCCOLMALINS, OKUCIUTENb W BOCCTAHOBHUTEINb, OKHCIEHHE M BOCCTAHOBJICHUE,
TEIUIOBOM d3(QeKT peakluu, CKOPOCTb XHMHUYECKON peakluu, KaTallu3, XHMHYECKOe paBHOBECHE,
YIJIEPOJIHBIN CKeNeT, G yHKIMOHAbHAS TPYIITa, H30MEPHsi, TOMOJIOTHUS;

. OCHOGHbBle 3AKOHb!I XUMUW. COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

. OCHOGHble meopuu XuUMUU. XAMHYECKOU CBS3HM, OJJIEKTPOJIUTHYECKON AMCCOLMALINH,
CTPOECHUS OPTaHUYECKUX COCIUHEHU;

. GaviCHellue eeulecmea U Mamepuaipl: OCHOBHbIE METAJUIbl U CIUIaBbI; CEpHAsi, COJIsSHAs,

a30THasA MW YKCYCHad KHCJIOTBI, MICJI0YH, aMMHAK, MHUHCPAJIbHLIC YIIO6pCHI/I$I, HCKYCCTBCHHBIC H
CHUHTCTUYCCKUC BOJIOKHA, KAYUYKHU, IJIACTMACCHI;

yMeTh
. Ha3v16amp: U3yUCHHBIE BEIIECTBA 10 «TPUBUAIBHON» MU MEXTYHAPOJHONH HOMEHKIIATYPE;
. onpedenams. BAICHTHOCTb M CTENEHb OKUCIEHHUS XUMHUYECKHUX JJIEMEHTOB, THUI

XUMHUYECKOHN CBSI3U B COEUMHEHUSX, 3apsA]l MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
COCAMHEHHM, OKHCIHTEIb W BOCCTAHOBUTENb, MPUHAMICKHOCTh BEIIECTB K Pa3JIMYHBIM Kiaccam
OPraHUYECKUX COCIUHECHUM;

. Xapakmepu3zoeamy. >IEMEHTbl MaJbIX IEPUOJOB IO HMX IIOJOKEHHUIO B NEPHUOIUYECKON
cucreme JI.M.MenzaeneeBa; oOmiye XMMHYECKHE CBOICTBA METANIOB, HEMETAJIOB, OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COEANHEHUI;

o 00bACHAMY. 3aBUCUMOCTb CBOICTB BEIIECTB OT HMX COCTaBa W CTPOEHUS; MPUPOAY
XUMUYECKON CBsI3U (MOHHOM, KOBAJEHTHOW, METaJUIMYECKOW), 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOU
PEaKIuy 1 MOJTOXKEHHSI XUMUIECKOTO PAaBHOBECHS OT Pa3IUMYHbBIX (PaKTOPOB;

J 6LINONHAMb XUMUYECKUIL IKCREPUMEHN TI0 PACTIO3HABAHUIO BaXKHENIINX HEOPraHUYECKUX
Y OPraHUYECKUX BEILECTB;
. npoeoOumsp CaMOCTOSITENIbHBIM MMOMCK XUMHUYECKOW HHGPOpMaluu C MCIHOJIb30BaHUEM

pa3UYHBIX MCTOYHHMKOB (HAYyYHO-TIONMYJSIPHBIX HW3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WuTepHera); MCNONBb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM [UIsi OOpaOOTKM M Nepefaud XUMHYECKOH
nHpOpMaINY U ee TPeICTaBICHUs B pa3InyHbIX (hopMmax;

HCNOJIb30BATH NpPHOOpeTeHHble 3HAHWUS W YMeHHMs B MNPAKTHYECKOW AefiTeJbHOCTH M
MOBCEeHEBHOM KU3HHU IS

o O0O0BSICHEHUS] XUMUYECKUX SBJICHUH, MPOUCXOAUINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

. OTIpENIEJICHUs] BO3MOXKHOCTH TPOTCKAHUS XMMHUYECKHUX TPEBPAIICHUNH B Pa3IHYHBIX
YCIIOBUAX U OLICHKU UX HOCJ'Ie,ZICTBHﬁ;

. HKOJIOTUYECKU TPAMOTHOTO MOBE/ICHUS B OKPYKAIOIIEH cpee;

o OLICHKH BJIMSHUS XMMHUYECKOTO 3arpsI3HEHMS OKPYIKAOIIEH Cpellbl Ha OPTaHU3M YEJI0BEKA U
JPYTUE KUBBIC OPTaHU3MBI;

o Oe3omacHOro oOpalleHusi ¢ TOPIOYMMHU W TOKCHYHBIMH BELIECTBAMH, JIaOOPaTOPHBIM
00opynOBaHUEM;

o IIPUTOTOBJICHUA PAaCTBOPOB 3a)13HHOI>i KOHIICHTPAIUKu B 6I)ITy " Ha IMPOM3BOACTBE;

. KPUTHYECKON OIIEHKHU JOCTOBEPHOCTU XMMUYECKON MH(OPMAIIUH, TOCTYMAIONICH U3 Pa3HBIX

HCTOYHHUKOB.



TemaTnueckuid miian Xumudg 11 kiaace
(1 yac B Heaesr0. Beero 35 yacoB)

KosmyecTBO KOHTPOJIBHBIX PadoT 3a roj — 3
KosiuyecTBo nmpakTH4YecKuX pador 3a rog — 3

Tema Bcero N3 Hux
Ne 4acoB [TpakTrueckue paboThl KoHTposibHBIE pabOTHI
TemaNel.
Crtpoenue aToma u
1 | mepuogmueckuii 3
3akoH [[.U.
Meneneena
TemaNel. Ip. p. Nel o Teme: CraproBasi IMarHOCTHYECKAsA
«[lonyuenue, cobupanue u padora
2 | CrpoeHue 13
BelIeCTRa pacro3HaBaHUE ra30B» K.p. Ne1 1o teme «Ctpoenue
atoma. CTpOEHHE BEILIECTBA
Tema Ne3.
3 | Xumuueckue 8
peakiumn
Ip. p. Ne2 no reme K.p. Ne 2 o reme «Xumnueckue
«XMMHYECKHE CBOMCTBA KUCIIOT» | peakuuu. BemecTsa v UX CBOMCTBa»
IIp. p. Ne3 o teme: «Pemienne | UToroBasi KOHTpPoJibHasi padoTa
g |Tewad Boweorsa | gy | o opranmsecicnx
1 UX CBOMCTBA
Y HEOPTraHUYECKHUX
COCTUHEHUIN.
Hroro 35 3 4
I'padux

NMPOBEACHUA KOHTPOJIBbHBIX H MPAKTUHYCCKUX pa60T 1o XuMHuM

B 11 ki1acce (0a30Bblii yPOBEHB)

Ne Tema Ilnanupyemas nara dakTHYeCKas AaTa
NPOBeICHUs! NPOBEACHHUSA
1. CraproBas 1uarnocruveckas padora
2. IIpakTnueckas padora Ne 1 «Ilonyuenue,
coOupaHKe U pacrio3HaBaHUE ra30B»
3. KonTpoabnas padora Nel no teme «CtpoeHue
atoMa. CTpOE€HHE BEIIECTBA»
4. IIpakTHyeckast padora Ne 2 «XMMHUYECKHE CBONCTBA
KHCJIOT»
S. IIpakTnyeckas padora Ne 3 «Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 Ha UJIEHTU(UKALINIO
OpPraHMYECKUX Y HEOPTraHUYECKUX COCIUHEHUM
6. KonTtpoabnas pa6ora Ne2 o reme
«XuMHUYeCcKHe peakiuu. BemecTBa u ux
CBOKWCTBaY.
7. HTorosasi KOHTpoJIbHasi padoTa




TemaTrnueckoe mianuposanue (11 kaace, 35 yacon)

HaumenoBanue paznena u tem | Kon Jara Jara Jomamaee
-BO IIPOBE. | IPOBE. 3a/aHue
Ne Jac. Tun ypoxa 1o baxTuy
n/ IJIaHy
n
TemaNel. CTpoenne aToma u nepuoaudeckuii 3akon /.M. MenaeneeBa (3 yaca)
Crpoenue atoma. BBoaHbI 1 YPOok OBTOpEHHUS [Tap. 1, ynp. 2,
1 | unctpykrax no Th. U CUCTEMaTHU3alN1 4-7, ymp 8
3HAHUM TIUCHM.
[Tepuoanueckuit 3aKoH u 1 KomOunmMpoBan [Tap.2, ¢.13-18,
o | CTPOCHHE aToMa. HbIN yop. 1-6
[Tosoxxenne Boopoa B 1 KomOunmMpoBan [Tap. 2, ¢.19-23,
3 MePUOUYECKON CUCTEME. HBII ymp. 7-8
3unauenue [lepuonnueckoro
3aKOHA.
TemaNe2. Ctpoenue BemectBa (13 yacoB)
HNonHas xumuyeckas CBs3b. 1 Ypok noBTOpEHUS [Tap. 3, ynp 1-
4 | CraproBas M CHCTEMaTHU3allu1 5,7,8, ynp 9
JMArHOCTHYeCKasi padora. 3HaHUI MHUCHM.
KoBanenTHast xumudeckas 1 KomOunupoBan [Tap. 4, ynp 1,
S | cBs3b. HBIH 2,4-8
Meramnyeckas xumuyeckass | 1 KomOunupoBan [Tap. 5, ynp 1-5
6 | cBass. HBIN
Bonoponnas xumuueckas 1 KomOunupoBan [Tap.6, ynp 1-6
7 | cBa3b. HBIN
[Tonumepsr. 1 Kom6unnpoBan [Map. 7, ynp 1-6
8 HBIHN
["a3000pa3Hble BellecTna. 1 KomOunupoBan [Tap. 8, ymp 1,2,
9 HBIN 9,11, 12, ynop 3,
4 nuceM.
IIpakTuyeckas padora Nel ro | 1 Ypok npumMeHeHus OdopmM. npak.
10 | Teme: «Ilomyyenue, cobupanue 3HAHWUH, YMEHUH, padory.
Y pacro3HaBaHUE Ta30B» HaBBIKOB
Kunkue Bemecrna. 1 KomOunupoBan ITap. 9, ynp
11 HBIH 1-3, 6-9, ynp 10
MTACHM.
TBepabple BeliecTBna. 1 KomOunnpoBan [Tap. 10, ymp.
12 HBIi 2-4
JncniepcHble CHCTEMBI. 1 Ypok [Tap. 11, ynp
13 (hopMupoBaHHUS 1, 3-9.
3HaHUUI
Cocras BeliecTBa 1 CMECEH. 1 Komb6unupoBan [Tap. 12,
14 | 3akoH MOCTOSIHCTBA COCTaBa HBII KOHCTIEKT

BE€IICCTB.

ynp 1,23, ynp




5,7,9,13

MUCHEM
O00011eHne 1 cucremaru3amug | 1 Ypok 00001eHus
3HaHUi 110 Teme «CTpoeHue u
15. | aroma. CtpoeHue BelecTBa. CUCTeMAaTH3aluH
IToaroroBka Kk KOHTPOJILHOM 3HAHUU
pabore.
KonTposbnas padora Ne 1 1 YPOK KOHTpOJIS
16 | mo reme «CtpoeHHue aToMma. 3HaHUH, YMCHHH,
CtpoeHue BeniecTBa» HAaBBIKOB
Tema Ne3. Xumunueckue peakunu (8 4acon)
[TonsiTue o xumuyeckon 1 Ypok [Tap. 13, ymp.
peakmmu. Peakiium, nmymme dhopmupoBaHus 1-5
17 | ©e3 u3meHeHus cocrasa 3HAHUU
BEILIECTB.
Peaxruu, uaynwe ¢ usmenenue | 1 KomOunupoBan [Tap. 14, ymp.
1g | cocrasa BeleCTBa. HBIA 1-4, ynp 6,9
MUCHM.
CKOpOCTh XUMUYECKOM 1 Komb6unupoBan [Tap. 15, ymp.
19 | peakuuu. HBIN 1,2,4-8, ynp 11
MTUCHM
OOpaTuMOCTh XUMUYECKUX 1 Kombunuposan [Tap. 16, ymp.
20 peakiuii. XUMHYECKOe HBIN 3,5, 6 muchM
PaBHOBECHE U CIIOCOOBI €r0
CMEIICHUSL.
Ponb Bogbl B XuMuyeckon 1 KomOunmMpoBan [Tap. 17, ynp.
21 | peakiuu. HBIN 1,5, 7, ynp 10
MTUCHM
I'maposm3 opraHuyecKkux U 1 KomOunupoBan ITap. 18,
22 HEOPraHUYECKUX COCTUHEHUIA. HBIN
OxucnurensHo — 1 KomOunupoBan ITap. 19, c.155-
23 | BOCCTaHOBHTEIILHBIC PEAKIIHH. HBIN 158, ynp.
1-4
DIIEeKTPOIHn3 1 KomOunuposan - [Tap. 19, c. 158-
24 HBIN 162, ynp.
7
TemaNe4. BemectBa u nx cBoiicrBa (10 yacoB)
Mertannsbi. 1 Komb6unmpoBan [Tap. 20, ymp.
25 HBIN 5 (a,B) mUCbM,6
Hewmeranmns. 1 KomOunupoBan ITap. 21, ymp 1-
HBIN S, ymp. 6,7
26
(cbM)
2,7
Kucnorsr. IIpakTuyeckas 1 Komb6unmpoBan [Tap. 22, Yup.
padora Ne 2 1o Teme: HBI 3,4(a), 5, 6
«XHUMHYECKUE CBOMCTBA KHUCIIOT» MMHCHM,
27 opopMUTH
MPAKTUIECKYIO

pabory




OcHoBaHus. KomOunnpoBan [Tap. 23, ymp.
28 HBIH 5(a), 6, 8
MUCHM.
Comu. KombunupoBan [Tap. 24, ymp.
29 HBIN 1,2,4, yop 5
MHUCHM
['enernueckas CBsI3b MEKIY Ypok noBTOpeHUs [Tap. 25, ymp. 3,
30 | xkmaccamu HEOPraHMYECKHUX U Y CUCTeMAaTHU3AINH 5, 7 nmucbeM
OpPraHWYECKUX COETMHEHMII. 3HaHUI
O060011eHNEe U CHUCTEMAaTU3ALUS Ypoxk 06001meHus
31 3HaHU o TeMe «BeniecTsa u u
UXx cBoucTBay. Iloaroroska k cUCTeMaTHu3aluu
KOHTPOJIbHOU paboTe. 3HAHUU
KonTpoubsnas padora Ne 2 no YPOoK KOHTpOJIS
32 | reMe «XUMHUYECKHE PEAKITHH. 3HaHUH, YMCHHH,
BemectBa u ux cBoMcTBaY HaBBIKOB
IIpakTHyeckas padbora Ne 3 Ypok npuMeHeHUs OdopmM. npak.
o teme: «Pemenue 3HaHUI, YMEHHH, paborty.
9KCIIEPUMEHTANBHBIX 3a71a4 Ha HAaBBIKOB
33 | uaeHTHUKAIIIO
OpPTaHUYECKUX U
HEOPTraHUYECKHUX
COEIMHEHUI.
HTorosasi KOHTpOJILHAS YPpOK KOHTPOJIA
34 padora 3HaHUH, YMEHHH,
HABBIKOB
35 [ToBTOpenue u o6odIICHKE 3a Ypok noBTOpEHUS

KypcC HCOpFaHquCKOﬁ XUMHUHN

U CUCTEMAaTU3aLIU
3HAHUH







