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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma oO0mIe00pa3oBaTeNnbHON YUEOHOW TUCITUTUIMHBI <« XUMUSD)
npeaHa3HayeHa Ui M3YyYeHUs ~ XMMUU B Mpo(ecCHOHAIbHBIX
oOpazoBatenbHbix opranmzanusx CIIO, peanusyromux o00pa3oBaTeIbHYIO
nporpamMmy cpenHero oOiero oOpa3oBaHus B Mpeaenax OCBOCHHUS OCHOBHOM
npodeccuoHanbHOM 00pazoBarenbHOU mporpammel CIIO (OIIOIT CIIO) nHa
0a3ze OCHOBHOI'O O0IIero 00pa3oBaHus MPHU MOJATOTOBKE KBATU(PUIIUPOBAHHBIX
pabouux, cIyXalluxX, CHeNAJTUCTOB CPeJHEro 3BeHa.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuiit ®I'OC cpennero
oOmero o0Opa3oBaHMs, MPEABSIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U
pe3ysbTaTaM OCBOCHHUS Y4€OHOW MUCIUIUIMHBI «XHUMHS», B COOTBETCTBUU C
PekoMeHpanusiMi 1O OpraHM3alMd  TMOJYYEHHs  CpeAHero  OOIIero
o0Opa3oBaHMs B IpejeiaXx OCBOEHHUS OOpa3oBaTENbHBIX MPOTPaMM CPEIHETO
npodeccuoHanbHOT0 00pa3oBaHus Ha Oa3e OCHOBHOTO 00IIEro 00pa3oBaHMUs C
y4eToM TpeOoBaHU (eaepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIapTOB M TMOJy4yaeMod NpodeccCur WM CHEUUaTbHOCTH CPEIHETrO
npodeccruonanbHOro 06pazoBaHus (muckMo JlemaprameHTa TOCyaapCTBEHHON
NOJIUTUKU B cdepe moarotoBku padounx kaapoB u IO MwunoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

CopmepxaHne TPOrpaMMbl «XWUMHUS» HalpaBlICHO Ha JOCTHKEHHE

CIEIYIOIINX LeJei:

- ¢opMupoBaHMe y O0OyYalOIIMXCS YMEHHUS OILICHUBAaTh 3HAYMMOCTh
XUMHUYECKOTO 3HAHUS JIJISl KaKJO0T0 YENIOBEKa;

- (¢opMupoBanMe y 00yyarOIIMUXCS LIETOCTHOTO MPECTABIECHUS O MUPE U
pPOJM XMMHH B CO3JaHHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa; YMEHHS OOBICHATh OOBEKTHI U TPOIECCHl  OKPYKaroIIeh
JNEUCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHON, KyJIbTYPHOU, TEXHUYECKOU
Cpe.bl, — UCHOJB3YS AJISl ITOr0 XUMUYECKUE 3HAHUS;

- pa3BHTHe Yy OOYy4YalOIIMXCS YMEHUH pa3nu4ath (akTbl U OLICHKH,
CPaBHHMBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK
M CBSI3b KPUTEPUEB C  OMNPEAECICHHOM CUCTEMOM ILEHHOCTEW,
dbopmMyIHpoBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

- mpuodpereHHe OOYyYAIOUIMMUCS OMNBbITA Pa3HOOOPA3HON AESTENbHOCTH,
NMO3HAHUS W  CaMOIO3HAHHUS;,  KIIOYEBBIX  HABBIKOB, HMEIOIIUX
YHUBEPCAIbHOE 3HAUECHHE JIJISl Pa3IMYHbIX BUAOB JIEATEIbHOCTH (HABBIKOB
peleHust mpoosieM, MPUHATUS PEIICHUM, MOUCKa, aHaliu3a U 00pabOTKH
uH(OpMaIuy, KOMMYHHMKATUBHBIX HABBIKOB, HAaBBIKOB HW3MEpPEHUH,
COTpyAHHMYECTBa, Oe30macHOro oOpamieHuss C  BelecTBaMu B
MOBCEIHEBHOM KHU3HN).

B nporpaMMy  BKJIIOUEHO  COJEp)KaHWE,  HallpaBJICHHOE  Ha
dbopMupoBaHHE Yy  CTYACHTOB  KOMIIETEHIMM, HEOOXOOUMBIX  Jif



kadgecTBeHHOro ocBoenuss OIIOII CIIO Ha 06a3e OCHOBHOrO OOIIETO
o0pa3oBaHMs C TOJYyYECHHEM CpeAHEero oO0Iero o0pa3oBaHMs; MPOTPAMMBI
MOATOTOBKM  KBATU(DHUITUPOBAHHBIX  pabOuMX, CIyXKallUX, MPOrPaMMbI
MOATOTOBKY criennaucToB cpennero 3seHa (ITIICC3).

[IporpamMa MOXKET WCIOIB30BATHCA JIPYTUMHU TPO(ECCHOHATEHBIMU
00pa3oBaTEeIbHBIMU  OpTaHU3AMMUAMHU, PCATU3YIOIMIMMH  00pa30BaTEIbHYIO
mporpamMmy cpeaHero oomiero ooOpaszoBanus B mpenenax ocBoeHus OITOIT
CIIO wna 06a3e ocHoBHOTrO  obOmero  ooOpazoBanus  (IIIICC3).



2. OBIIIAA XAPAKTEPUCTHUKA YYEBHOMH
JAACHUITVINHBI «XUMMU S

XUMHST — 3TO HAayKa O BEIIECTBAX, UX COCTABE U CTPOEHHUH, CBOMCTBAX
U TIPEBPAIICHUSAX, 3HAYCHUU XUMHYECKUX BEIIECTB, MATEPHAIOB U IIPOIIECCOB
B MIPAKTUYECKOMN AESATEIBHOCTH YEIOBEKA.

Conepxanue o0I11e00pa30BaTeIbHON yUEOHOM AUCHUIUIMHBI « XUMUSDY
HaIpaBJICHO HA YCBOCHHE OOYYAIOIIMMHCS OCHOBHBIX ITOHSATHH, 3aKOHOB U
TEOpHA XHMMHH; OBJIQJICHHEC YMCHHUSAMH HAOJI0IaTh XWMHUYCCKHE SBIICHUS,
MIPOBOJIUTh XUMHUYECKHH JKCIIEPUMEHT, IMPOM3BOAUTH pPacyeThl Ha OCHOBE
XUMUYECKUX (OPMYJI BEIICCTB U YPABHCHHA XUMHUYECKHUX PEAKITHH.

B mpomecce wu3ydeHHs XUMUHM Yy OOyYarOIIMXCS Pa3BUBAIOTCS
M03HABATENIbHBIE MHTEPECHl U WHTEIUICKTYalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH
B CaMOCTOSTEIILHOM NPUOOPETeHHs] 3HAHUW MO XUMHUU B COOTBETCTBUU C
BOZHUKAIOIIMMU JKU3HEHHBIMU TPOOJIEMaMH, BOCIIUTHIBACTCS OEpekHOe
OTHOIIEHUST K TPUPOJE, TMOHUMAHUE 3J0poBoro obpasza  >KHU3HH,
HEOOXOMMOCTU TIPEAYNPEKACHUS SBJICHUN, HAHOCSIIUX BPEa 3J0POBBIO U
okpyaromei cpeae. OHM OCBaWBAIOT MPUEMBI TPaAMOTHOTO, 0E€30MacHOTO
WCITOJIb30BAHUS XUMUYCCKUX BEIIECTB U MaTEpPUAJIOB, MPUMEHSIEMBIX B OBITY,
CETBCKOM XO3SHCTBE U Ha TIPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUU colepkaHusl 00111e00pa3oBaTeIbHON yueOHON
TUCIUTUIMHBL 11 TTPO(PECCHOHANIBHBIX  00pa30BaTEIbHBIX OpTaHU3AINM,
peanu3yronmx o0pa3oBaTeibHYIO MPOTPaMMy CpeIHETO OOIero oopa3oBaHus
B nipeaenax ocBoeHus OITOIT CITIO nHa 6a3e ocHOBHOTO 00111€eT0 00pa3oBaHus,
yUUTHIBAIaCh OOBEKTHBHAS pEANTbHOCTh — HEOONBIION O00BEM YacoB,
OTMYLIEHHBIX HA M3yYEHHE XHUMHUM U  CTPEMIICHHE MaKCHUMAaJIbHO
COOTBETCTBOBaTh HJIESIM pa3BuBaoliero odydenus. [loaTomy Teoperuyeckue
BOIIPOCHI MAaKCHUMAaJIbHO CMEIIEHbl K Hayaly WM3Y4YEHUS TUCHUIUIMHBI, C TEM,
4yTOOBI MOCHAEAYIOMMA (PaKTUYECKU MaTepuall paccMaTpUBAJICS HA OCHOBE
U3YUYEHHBIX TEOPHUH.

Peanuzanus Ae1yKTUBHOTO MOIX0/1a K U3YUYEHUIO XUMHUH CTIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTUYECKHUX OIEpaIliii MBINMUICHHS, KaK aHalli3 W CHHTE3,
00001IeHNEe ¥ KOHKpETH3aIlWs, CpaBHECHUE W aHAJOTHA, CUCTeMAaTH3aIus W
KJaccuuKanys u ap.

N3yuenne xumun B NpodeCcCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHM3alysaX, pealn3yImuX o0pa3oBaTeNbHYI0 MPOTPaMMYy CPEIHETO
obmero obpaszoBanus B npeaenax ocBoeHus: OIIOIT CIIO na 6a3e 0CHOBHOTO
oO1ero o0opa3oBaHusi, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT Mpodus
npodeccuoHanbHOrO0  00pa3oBaHMs. IJTO BBIPAXKAETCA B  COJACPKAHUU
00y4eHHs, KOJMYECTBE YaCOB, BBIJECISEMBIX HAa H3YYEHUE OTACIbHBIX TEM
porpaMMbl, TIyOMHE WX OCBOEHHUsI OOydYalolMMHCS, 00bEME M XapakTepe
MPAKTUYECKUX 3aHATUM, BUJAX BHEAYJUTOPHOM CaMOCTOSITEIIBHOW pPabOThI
CTYJICHTOB.



B mpouecce u3yueHus XMMUU TEOPETUUYECKUE CBEJICHUS JIOMOJHSIOTCS
JEMOHCTPALUSIMH, JIA0OPATOPHBIMU OMBITAMH M TPAKTUYCCKUMU 3aHSTHUSIMHU.
3HAUYUTETLHOE MECTO OTBOJIUTCS XUMHUECKOMY dKCTIepUMEHTY. OH OTKpBhIBAET
BO3MOXHOCTh (OpPMHUPOBATh y OOYYAIOMIMXCS CHEHHAIbHbIE MPEeAMETHbIC
yMEHUs: paboTaTh C BEIIECTBAMH, BBIOIHITH MPOCTHIE XUMUYECKHUE OMbITHI,
yYUTh O€30MMaCHOMY U IKOJIOTUYECKH TPAMOTHOMY OOpAIICHUIO C BEIIECTBAMH,
MaTepuajJaMH U poleccamMu B OBITY U Ha IPOU3BOJICTBE.

Jlyis opraHu3anuy BHEAYTUTOPHOM CaMOCTOSITENTLHOM pabOTHI CTY/IEHTOB,
oBiazeBaronux u crnenuaidbHocTsMu  CIIO  TexHuueckoro  mpoduiis
npodeccuoHaNbHOTO 00pa3oBaHMsl, MPEJCTABICH MNPUMEPHBI TMepeyeHb
pedepaToB (J10KI1aJ10B), HHIWBHUIYAJIBHBIX ITPOCKTOB.

B mporiecce uzyueHus XumMuu BaxHO (HOPMHUPOBATH WH(POPMAITMOHHYIO
KOMIIETEHTHOCTb o0ydJaronmxcsi. [ToaTOoMy npu OpraHu3alnu
CaMOCTOSITEIbHOM ~ paOOThl  HEOOXOAMMO  aKIEHTUPOBATh  BHUMAaHUE
oOyyJaronmxcsi Ha Moucke MH(POpMaIllui B CpefcTBaXx maccmenna, MHTepHere,
y4eOHON M CHENHAIbHON JIMTEpAaType C COOTBETCTBYIOIIUM O(OPMIICHUEM U
IPEICTaBICHUEM PE3yIbTATOB.

N3ydenue o01e00pa3oBaTebHON YyU4eOHONW AUCIUIIIMHBI  «XHUMUSDHY
3aBepllaeTcs MoABEAeHUEM UTOroB B (opme nudepeHIIMpOBaHHOIO 3a4eTa
B paMKax MPOMEXKYTOYHOM aTTeCTallMd CTYJCHTOB B MPOIIECCE OCBOCHUS
OIIOIT CIIO ¢ nonyuenuem cpeanero oomiero oopazosanus (IITICC3.).

3. MECTO YYEBHOH JUCHOUIIIMHBI B YYEBHOM
IIJIAHE

VYuebHas mucnuiuiiHa «XUMUS» SIBISIETCS YYEOHBIM MPEAMETOM TIO0
BbIOOpPY M3 00s3aTenbHONM mpeaMeTHol oOnactu «EcCTecTBEHHBIE HAyKu»
®I'OC cpennero o61ero o6pa3zoBaHusI.

B mpodeccuonanpHbix 00pa3oBaTeNbHBIX OPraHU3AIUAX, PEATH3YIONTUX
00pa3oBaTeNbHYI0 IpOrpaMMy cpeaHero oOiiero oOpa3oBaHUsI B Mpejeiax
ocBoenust OIIOIT CIIO na 6a3e ocHOBHOro o0IIero oopasoBaHus, ydueOHas
JTUCHUIUIMHA «XHUMHUS» HU3ydaeTcsl B 0011e00pa3oBaTeIbHOM IHKJIE Y4eOHOTO
OIIOIT CIIO Ha 06a3e OCHOBHOIrO 00IIero o0Opa3oBaHUA C MOJIYYEHUEM
cpeanero oomiero oopazosanus (I1IIICC3).

B yuebnbix mnanax [IIICC3 mecTo yueOHON MUCIUIIIMHBI «XUMUS» — B
cocTaBe 00I1Ie00pa3oBaTENbHBIX  YYEOHBIX  AWCIUIUIMH TI0  BBIOODY,
dbopmupyeMbIX U3 00s3aTeNbHbIX TpeaMeTHbix obnacteir OI'OC cpemnero
obmero oOpazoBanus, miusi crenuanbHocTet CIIO  cOOTBETCTBYIOIIETO
npoduis mpohecCHOHATBHOTO 00pa30BaHUs.



4. PE3VJBTATHI OCBOEHUS YUEBHOM
TUCHMILTAHBI

OcBoeHue cofepx aHus yueOHOU TUCIUIUIUHBI «XUMHUSD», 00eCIeUrBaeT
JOCTHXKEHHE CTYACHTaMU CIEIYIOUX Pe3ydbTaTOB:
* TUYHOCHHBIX:

- YYBCTBO TOpPAOCTHM M YBAXKEHUA K MCTOPUU M JOCTHXKECHHSIM
OTEUECTBEHHOW XUMHUYECKOW HAYKH; XUMUYECKUA TPAMOTHOE MOBEICHHE B
npodeCCUOHAIBHOM  JICSITEIbHOCTH W B OBITY TpU OOpallleHUH C
XUMHYECKHMH BEIIECTBAMH, MaTepHallaMy U MPOIIECCAMU;

- TOTOBHOCTh K TIPOJODKEHHIO O00pa3oBaHUsS W  TOBBIIICHHUS
KBAIM(PUKAIMK B W30paHHONW TPO(PECCHOHATBLHON ESITEIILHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHE UCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHON XUMUYECKON HAyKH
TEXHOJOTMM ISl TOBBIIIEHUS COOCTBEHHOTO  MHTEJIEKTYyaJbHOIO
pa3BUTHS B BEIOpaHHOM NTPO(EeCCHOHATBEHOM NS TEIbHOCTH;

- XMMHYECKH IPaMOTHOE MOBEICHKE B MPO(HECCHOHATBHOM 1A TEIbHOCTH
U B OBITY Mpu 0OpaIIeHUH ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepruaIaMi
MIPOIIECCaMH;

- TOTOBHOCTh K TPOJODKEHHIO O00pa3oBaHUS W  TOBBIIICHHUS
KBAIM(PUKALIUU B H30paHHOW NPO(PECCHOHANBHON AESITENIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETCHIIUH B 3TOM;

- yYMEHHE HCIOJIb30BaTh JOCTHKEHUSI COBPEMEHHOW XMMHUYECKON HAyKH
U XUMUYECKUX  TEXHOJOTMH 1  TMOBBIIIEHHS  COOCTBEHHOTO
UHTEJJIEKTYaJIbHOTO  pa3BUTHUA B  BBIOpaHHOM MpodeccroHaIbHOM
NESITEIbHOCTH;

*MemanpeomMemubix:

- HCIIOJIb30BAHME DPA3JIMYHBIX BUJIOB IO3HABATEJIBHON NEATEIBHOCTU U
OCHOBHBIX  MHTEJJICKTyaJIbHbIX  omepanuil  (MMOCTaHOBKM  3aJauH,
dbopMyIMpOBaHMS TUIIOTE3, aHATU3a U CUHTE3a, CPAaBHEHMsI, 0000IIEHUS,
CHUCTeMAaTH3alllH, BBISBICHUS NMPUYUHHO-CIEICTBEHHBIX CBS3EH, MOMCKA
aHayoroB, (OPMYJIUPOBAHUSA BBIBOJOB) [JIsl PEIICHHS] TOCTABJICHHOM
3aJa4d, TPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUs (HAOMIOIEHUS,
HAYYHOTO SKCIEPUMEHTA) AJISl U3YYCHUS PA3TUYHBIX CTOPOH XHMHUECKHUX
O0OBEKTOB M TMPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAUMOCTh
CTAJIKUBATHCS B MPOPECCHOHATBHOMN cdepe;

- WCIOJb30BAHUE PA3TUYHBIX UCTOYHUKOB JUISl TOJYUYEHUS XUMUYECKON
uH(pOpMaIlUU, YMEHUE OLEHUTHh €€ JIOCTOBEPHOCTh JIsi JIOCTHUKEHUS
XOpOIIMX Pe3yJIbTaTOB B MPOPECCHOHAIBHOM cdepe;



npeomemmupix:

— c(hopMHpPOBAaHHOCTH MPEJICTABICHUM O MECTe€ XUMHUU B COBPEMEHHOM
HAyYHOM KapTHHE MHpa; MOHUMAaHHE PO XUMHUH B (HOPMHUPOBAHHUU
Kpyrozopa 1 (yHKIUOHAJIHLHOW TPAMOTHOCTH YeJIOBEKa Jisi peIIeHUs
IIPAKTUYECKUX 3a/1a4;

— BJAQJECHUE OCHOBOIIOJATalOIIUMU XUMHUYECKUMU TMOHSTUSAMH, TEOPHSIMHU,
3aKOHaMHM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHHE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJEHUE OCHOBHBIMM METOJAMH HAYYHOI'O NMO3HAHMS, UCIIOJIb3YEMBbIMHU B
XUMUU: HaONIOACHUEM, OINHCAHUEM, H3MEPEHUEM, DSKCIIEPUMEHTOM;
yMeHue 00paldaThiBaTh, OOBSCHATH PE3YIbTaThl MPOBEAEHHBIX OIBITOB U
JIeJ1aTh BbIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTh IPUMEHSATh METO bl IO3HAHUS
IIpY PELICHUU ITPAKTUYECKUX 3a/1ad4;

— c(hopMHpPOBAaHHOCT, yMEHHsS JaBaTb KOJMYECTBEHHBIE OLIEHKH WU
POU3BOAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

— BJIQJICHHE TNpaBWJIaMU TEXHUKH O€30MaCHOCTH TpPU HCHOJIb30BAHUU
XUMHYECKHUX BELIECTB;

— c(hopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIMH IO OTHOLLIEHUIO K XUMHYECKOM
nH(pOpMauu, NOJy4aeMOn U3 pa3HbIX HICTOYHUKOB.

B mnpouecce u3zyueHus AUCHUIUIMHBI OOY4YarOUIUHCA JIOJDKEH OBJIAJETh
CIEAYIOIIUMU KOMIIETEHIIUSIMU:
OK 1 — moHuMath CyniHOCTh U 3HAUUMOCTb CBOEH OyyIei nmpodeccum,

IPOSIBJIATH K HEW YCTOMYMBBIA UHTEPEC.
OK 2-oprann3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTh, UCXOS U3 LETU
CIIOCOOOB €€ TOCTUKEHUS, ONPEJEICHHBIX PYKOBOJUTEIIEM.

OK 3 — npuHHMMaTh pElIeHUE B CTAHJAPTHBIX U HECTAHIAPTHBIX CUTYAIUSIX
Y HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4 — ocymecTtBisiTh TOHUCK ¢ HCHOJb30BaHUE HWH(MOpMaIuH,
HeoOxoaumon 171t 3((PEKTHOTO BBITIOHEHHST TPO(ECCHOHANBHBIX 3ajad,
po(eCCHOHATEHOTO U JIMYHOCTHOTO Pa3BUTHA.

OK 5 — ucnonb3oBaTh HHGPOPMAIIMOHHO- KOMMYHHUKATUBHBIE TEXHOJIOTHH B
po¢heCCUOHATIBHON JIEITEIIbHOCTH.

OK 6 — paborarh B KOJUICKTMBE M KOMaHje, ((PEKTUBHO OOIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TIOTPEOUTEIISIMH.



OK 7 — Opath Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy YJIEHOB KOMAaHJbI
(MOJYMHEHHBIX ), 3@ PE3YyJIbTAT BHINIOJIHEHUS 3aJaHU.

OK 8 — camocTosTenbHO ONpeAcNsaTh 3aadu MPOo(ECCHOHATBHOTO H
JUYHOCTHOTO Ppa3BUTHUSA, 3aHUMATHCSI CaMOOOpa30BaHUWEM, OCO3HAHHO
IJIAaHUPOBATH MOBBIIICHUE KBATU(UKAIIUY.

OK 9 — opueHTHpOBaThCAd B YCIOBHUSIX YaCTHOW CMEHBI TEXHOJOTHHA B
poecCUOHANbHOM ESITEIbHOCTH.

5. COAEPXKAHUE YUYEBHOM JUCIUATLTAHBI

BBenenue

Hayunpie MeTOnpl T1O3HAaHHMS BEIIECTB M XUMHYECKHUX sABJICHHU. Poib
HKCHEPUMEHTa U TEOPUM B XUMHH. MOJEIUPOBAaHUE XUMHUYECKUX MPOIECCOB.
3HayeHue XUMUU Tpu ocBoeHuu crienuranbHocTedt CIIO TexHuueckoro npoduls
npodheCCUOHAIBHOTO 00pa30BaHUs.

1. O0mas 1 HeopraHu4vecKasi XuMust

1.1. OcHOBHBIEC IOHATHS U 3aKOHBI XMMHUU

OcHoBHbIe moHsTHs XuMuM. BemectBo. AtoM. Monekyna. XuUMHYECKH
aneMeHT. Asmotponusa. I[Ipocteie u cnoxHble BeniecTBa. KadueCcTBEHHBIM W
KOJMYECTBEHHBIM  COCTaB  BEMICCTB. XWUMHUYECKHE 3HAKH HW  (OPMYJIBL
OTHOCUTENBbHBIE aTOMHASI U MOJIEKYJIsIpHast Macchl. KOMYeCcTBO BellleCcTBa.

OcHoBHbIe 3akOHbI XuMHMH. Crexuomerpus. 3aKOH COXPAHEHHS MACChI
BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPhl. 3aKOH
ABOTazpo u CIEACTBUS U3 HETO.

PacuerHpie 3amauM HA HAXOXKJEHUE OTHOCUTEIIBHOW MOJIEKYJISPHOM MAaccChl,
ONPEJCICHUE MAaCCOBOM JOJIM XUMHUYECKUX JJIEMEHTOB B CJIOHOM BEIIECTBE.
Hemoncmpayuu
-Mopenu aTOMOB XMMHUYECKHUX SJIEMEHTOB.

-Mopenu MOJIEKyJ1 POCTBIX U CIIOKHBIX BEIIECTB
-Kosnekuuys npoCThIX U CIOKHBIX BELIECTB.
-HekoTtopsie BemecTra KOJIM4eCTBOM | MOJIb.
-Monenb MOJIIpHOTO 00BhEMa Ta30B.

1.2. Ilepuoguyveckmnii 3axkoH u Ilepumoamueckasi cucremMa XUMHYECKHX
djiemeHTOB /.M. MeHaeseeBa U CTpOCHUE aTOMA

Hepuonnyeckuit 3axkon JI[.M.MenpeseeBa. Otkpsitne [[.M.MeHneneeBsim
[lepmonnueckoro  3akoHa. Ilepumonmueckuii  3akoH B (HOPMYJIUPOBKE
J.N.Menneneena.
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[lepuonuueckass Tabnuma XMMHYECKUX  DJIEMEHTOB —  Ipaduyeckoe
O0TOOpaxXeHHe MepUoauYecKoro 3akoHa. CTpyKTypa NEpUOANYECKON TaOIHIIbI:
nepuobl (Massle U 00JbIIKE), TPYIIIBI (TJIaBHAS U TOOOYHAs).

Crtpoenne atoma u Ilepuogmueckunii 3akon /I.U.MenngeneeBa. ATom —
CIIOXHasi 4YacTuia. Sapo (MpOoTOHBI W HEUTPOHBI) U AJIEKTPOHHas 00OJOUKA.
N3otonbl. CTpoeHHE HIEKTPOHHBIX O000JOYEK AaTOMOB 3JEMEHTOB MaJlbIX
nepuoaoB. OCOOEHHOCTH CTPOECHHS AJIEKTPOHHBIX O0O0JIOUEK aTOMOB 3JEMEHTOB
OOJBIINX MEPUOAOB (MEPEXOIHBIX 3JIeMeHTOB). [ToHsiTHE 00 OpOUTAIAX. S-, p- U d-
opOuTany. DNEeKTPOHHbIE KOHPUTYpPALIMHA ATOMOB XUMHYECKHUX 3JIEMEHTOB.
CoBpeMeHHad dhopmynMpoBKa [Tepunoguueckoro 3aKOHa. 3HaueHHne
[lepnognueckoro 3axkoHa U llepmoandeckor CHUCTEMBI XMMHUYECKUX JJIEMEHTOB
JA.M.Menneneesa njist pa3BUTUsI HAYKA U IOHUMAHUSA XUMUYECKOW KAPTUHBI MUPA.
JdeMoncTpanuu
-Paznuunsie  popmer  [lepuogmdeckoil  CHUCTEMBI XMMHUYECKHX  SJIEMEHTOB
J.1.Menneneena.

-JluHamuueckue TabIuIsl 17151 MoieupoBanus [lepruoaudeckoit CUCTEMBI.
-MonenupoBanue noctpoenus [leproanueckoil TaOIUIIBI XUMUYECKUX DJIEMEHTOB.
[MpodpuiabHbie W NpPoPecCHOHAJIBHO 3HAYMMbIE 3JJIEMEHTbI COAEPKAHMSL.
PapnoaktuBHOCTB. MCHONB30BaHUE PAIUOAKTUBHBIX HM30TOMOB B TEXHUYECKHUX
LeAX. PEHTTeHOBCKOE M3JIly4yeHUE U €0 UCIIOIb30BaHUE B TEXHUKE U MEIULMHE.
MopaenupoBaHue Kak METOJ TPOTHO3UPOBAHUS CUTYallMU Ha IIPOU3BOJICTBE.

1.3. CTpoeHnne BemecTna.

HNonnas xumMuveckasi cBaA3b. KaTuoHwsl, uUx oOpa3oBaHuUE U3 aTOMOB B
pe3yJibTaTe TMpollecca OKHUCIEHUA. AHHOHBI, WX OO0pa3oBaHHME H3 aTOMOB B
pe3ysibTaTe MpoIEecca BOCCTAHOBIICHUA. MOHHAss CBsA3b Kak CBSA3b MEXKIY
KaTHOHAMM W AHUOHAMU 32 CYET DJJIEKTPOCTATUYECKOTO  MPUTSKCHHUS.
Knaccudukanmuss HMOHOB: IO COCTaBy, 3HaKy 3apsja, HaJUYUI0 THAPATHOM
o6omouku. MonHbIe KpucTaiumueckue pemerku. CBOWCTBA BEIIECTB C MOHHBIM
TUMOM KPHUCTAJUTMYECKON PEIIETKH.

KoBajieHTHasi XuMu4Yeckasi CBA3b. MexaHu3M oO0pa3oBaHUs KOBAJICHTHOM
cBsi3u  (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN).  DIEKTPOOTPHUIATEILHOCTD.
KoBanieHTHBIE TOJIsIpHAss W HEMOJsIpHAsl CBA3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.
MonrnekynsipHble U aTOMHBIE KpUCTaIM4Yeckue pemieTkd. CBOWCTBA BEIIECTB C
MOJIEKYJISIPHBIMA 1 aTOMHBIMH KPUCTAJUIMYECKUMHU PEIIETKAMMU.

Mera/uinyeckasi cBsi3b. MeTaumyeckass KpPUCTAUIMYECKAs pEIIETKA |
MeTaJlJInuecKasi XMMHUUYecKas cBsA3b. DU3NUeCKre CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHMS BellleCTB U BOJOPOAHAsI CBSA3b. TBepioe, )KUJIKOE U
razoo0pasHoe cocTosiHus BemiecTB. [lepexos BemiecTBa M3 OJHOTO arperaTHoOro
COCTOSIHMS B ipyroe. BomopoaHas CBA3b.

Yucroie BemecrBa M cMecH. Ilonatue o cmecu BeniectB. I'OMOreHHbIE U
reTeporeHnble cMecu. CocTaB cMeceil: 00beMHass U MacCoBasi JOJIM KOMIIOHEHTOB
CMECH, MacCOBas J10JIs1 PUMECEH.

11



JAucnepcubie cucremsbl. [lonstue o aucniepcHoi cucreme. JlucnepcHas ¢aza u
nucnepcuonHas cpena. Knaccudukanus aucnepcHbix cucteM. llonartue o
KOJUUJIOMIHBIX CUCTEMaX.

JdemoHcTpanumn

-Monenb KpUCTaNIMYECKON PELIETKU XJI0pUIa HATPUS.

-O0pa31pl MUHEPAJIOB C HOHHOW KPUCTAIIMUYECKON PELIEeTKOM: KaJlbLIUTa, rajauTa.
-Mopenu KpUCTAIUIMUECKUX PELIETOK «CYXOTo JibJa» (WM iojaa), anMasa, rpadura
(wu KBapIa).

-O0pa3ipbl pa3nMyYHbIX JUCHEPCHBIX CHCTEM: 3MYJIbCUH, CYCIEH3HH, a’spo30JeH,
rejen U 30J1€u.

Ipo¢punibHbIe U NPOPecCHOHAIBHO 3HAYMMBbIE JJIEMEHTHI COAepPKaHuS.
[lonspHOCTE CBSI3W W MOJAPHOCTH MOJeKyJbl. KonaeHcanms. TexyuecTs.
Bosronka. Kpucrammuzamus. CyOnumanus u  gecyosumarus. AHOMaluu
bu3ndecKkux CBOMCTB BOABI. JKHJKHE KpUCTAIUIbl. MUHEpPANbl U TOPHBIE TOPOJIbI
KaK MPUPOJHBIE CMECU. DOMYJIbCUH U CyCHeH3UU. 301 (B TOM YHCIIE a’pO30JIH) U
renu. Koaryssinus.

1.4. Bona. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCOIUAIUSA

Boaa. PacrBopsbl. PacTBopenmne. Boma xak pactBopurens. PacTBopuMOCTb
BelIeCTB.  HacellleHHbIE,  HEHACHIIIEHHBIC,  IEPECHIIICHHBIE  PACTBOPHI.
3aBUCHUMOCTh PAcCTBOPUMOCTU Ta30B, JKHAKOCTEH U TBEPABIX BEIIECTB OT
pa3IMYHBIX (HaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEILIECTBA.

DJIeKTPOJIUTHYECKAST JUCCOMUANMSA. DJCKTPOIUTHI M HEBJIEKTPOJIMUTHI.
DIIEKTPOIUTUYECKAS JUCCcOoLanus. MexaHu3MBbI BJIEKTPOIUTUYECKOU
JUCCOLMAIIMU  JIJII  BEIIECTB C pPa3IMYHBIMU TUINAMH XUMHUYECKOW CBS3H.
['uapatpoBaHHbIE M HETHAPATUPOBAHHBIC HOHBI. CTENEHb AJIEKTPOIUTHYECKON
nucconuarnu. CuiibHbIE U cladbie 3IeKTPOIUThl. OCHOBHBIE TIOJIOKEHUS TEOPUU
ANEKTPOJIMTUYECKONM  Auccolanvu. KHCIOTh, OCHOBaHHMSI M COJIM  Kak
AIEKTPOJIUTHI.

JleMoHcTpanuu

-PacTBOPMMOCTB BEILLIECTB B BOJE.

-CobupaHue ra3oB METOI0M BBITECHEHHUS BO/IBI.

-PacTBOpEeHuUE B BOJIE CEPHOM KUCIIOTBI U COJIE aMMOHMUS.

-O0pa3iibl KPUCTAIIIOTUIPATOB.

-3rotoBieHne runcoBO MOBS3KH.

-HcnbiTanHue pacTBOPOB  JJIEKTPOJIUTOB U HEAIEKTPOJIUTOB Ha MOPEAMET
JIACCOLUALINH.

-3aBUCUMOCTb CTEIEHU 3JIEKTPOJUTHYECKON JUCCOLMAIUN YKCYCHOW KHCJIOTBI OT
pazbaBieHUs pacTBoOpa.

-ITpuroroBieHue KECTKON BOJIBI U YCTPAHEHUE €€ KECTKOCTHU.

-O0pa3iibl MUHEPaTbHBIX BOJ PA3IMYHOTO HA3HAYCHUS.

IIpakTuyeckoe 3aHsATHE

-IIpuroroBneHnue pacTBopa 3aJaHHON KOHILIEHTPALUH.
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IMpoduiabHbie M TPOGEeCCHOHATIBLHO 3HAYUMBIE 3JIEMEHTbI COAEPKAHUS.
PactBopenne kak (U3MKO-XUMHUYECKH mporecc. TermaoBble 3(peKTsl mnpu
pactBopeHnn. Kpucramutoruaparsl. Pemenne 3agadu Ha MacCOBYK  JIOJIIO
pPacTBOpPEHHOrO BelecTsa. [IpuMeHenne BoAbpl B TEXHUYECKUX LENsX. KeCTKOCTh
BOJIBI M CIIOCOOBI €€ ycTpaHeHHsl. MuHepaibHbIe BODI.

1.5. Knaccupukauus HeopraHMm4ecKuX COeAMHEHUI U UX CBOMCTBA
KucsioTbl U uX cBoiicTBa. KHUCIOTHI Kak 3JEKTPOIUTHI, UX KJIAaCCHU(PHUKAIUS 110

pas-
JUYHBIM TNpU3HAKaM. XHWMHYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUH
ANEKTPOTUTHICCKON JIUCCOLIMAIIAH. Oco0eHHocT B3aUMOJEUCTBUSI

KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHBIE
CIIOCOOBI MOJTYYECHUS KUCIIOTHI.

OcHoBaHus 1 ux cBoiicTBa. OCHOBaHUS KakK 3JIEKTPOJIUTHI, UX KJIaCCU(PUKALIUS
[0 Pa3JWYHBIM ITPU3HAKaM. XHMMHUYECKHUE CBOWCTBA OCHOBAHUW B CBETE TEOPUHU
AIEKTPOJUTHYECKON Jucconuanuu. PaslioxkeHue HepacTBOPUMBIX B BOJE
ocHOBaHUI. OCHOBHBIE CITIOCOOBI MOJTyUYE€HUsI OCHOBAHUH.

Comm u ux cpoiicrBa. Conu kak 31eKTpoiauThl. Conu cpeaHue, KUCHbIE U
OCHOBHbIE. XHMHUYECKHUE CBOWCTBA COJIEM B CBETE TEOPUU IJIEKTPOJIUTHUECKOU
nucconuanuu. CriocoOsl moydeHus coieit. ['uaponus coneil.

Oxcuapl u ux cpoiicra. CosieoOpasyroniye U HecoJaeo0pasyomue OKCUIbL.
OcHoBHBIE, aM(OTEpPHBIE U KUCIOTHBIE OKCUJIbI. 3aBUCUMOCTh XapaKTepa OKCHJa
OT CTENEHHU OKHCIECHUS O0pa3yroulero ero Meramia. XHMHYECKHE CBOMCTBA
okcu1oB. [lonydeHnne OKkCuaIoB.

JleMoHCTpanun

-B3anmopencTBue a30THOM M KOHIEHTPUPOBAHHON CEPHOM KUCIOT C METAJIAMM.
-I"'openue dpocdopa u pacTBopeHne NPOyKTa FTOPEHUS B BOJIC.
-Ilonyuenue u cBoiicTBa aM(pOTEPHOTO TUIPOKCHIA.
-HeoOpaTtumblii ruponn3 kapouaa KaabIusl.

-O0OpaTuMBbIil TUJIPOJIU3 COJICH Pa3IUYHOTO TUIIA.
JlaGopaTopHbIie ONBITHI

-McnbITanue pacTBOPOB KUCIOT UHIUKATOPaMHU.
-B3auMopeiicTBue METaIoB ¢ KUCIOTAMH.

-B3auMopelicTBie KUCIOT ¢ OKCHIAMHU METAJUIOB.
-B3anmoaencTBue KUCIOT C OCHOBAHUSMU.

-B3auMonencTBue KUCIIOT € COJSIMU.

-McnprTanue pacTBOPOB IENOYEH HHINKATOPAMU.
-B3auMonencTBue menoyen ¢ CosIMU.

-Pa3noxxeHrne HeEpaCTBOPUMBIX OCHOBAHUM.

-B3aumMoperncTBue cosiell ¢ MeTauIamMHu.

-B3aumMonencTBre conen Ipyr ¢ Ipyrom.

-I'maponus conen pa3IMyHOrO THUIIA.

13



IMpoduiabHbie M TPOGEeCCHOHATIBLHO 3HAYUMBIE 3JIEMEHTbI COAEPKAHUS.
[IpaBuia paz0aBieHUs CEpPHOM KHUCIOTHL. VICHOJIb30BAaHUE CEPHOM KHUCIOTHI B
IIPOMBILUICHHOCTH. EAKnWe menodn, uxX HCIOJIb30BAaHWE B IPOMBIIIICHHOCTH.
['amenas u HerameHas W3BECTb, MX NPUMEHEHHE B CTPOMTENbCTBE. [ unc u
anebactp, runcoBanue. I[lonstue o pH pacrBopa. Kucnornas, mienouHas,
HEWUTpaJbHas Cpelia pacTBOPOB.

1.6. Xumnueckue peakuuu

Kunaccudpukanus XuMu4ecKnX peakuuil. Peakunn coequHeHus, pas3ioKeHus,
3amenieHusi, oomena. Karanmutuueckue peakuuu. OOpartvmbie U HeoOpaTHUMbIE
peakuun. ['OMOTeHHBIE UM TETEPOTEHHBIE pPEAKUHH. ODK30TEPMHUYECKUE H
SHJOTEPMHUYECKHE  peakiuu. TemmoBod d3PGEKT XUMHYECKUX  PEaAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

OKHCINTETLHO-BOCCTAHOBUTEIbHbIe  peakuud. CTeneHb  OKHUCIICHUS.
OxkuciuTens H BOCCTaHOBJIEHHME. BoccTaHoBuUTENnb W OKHCIEHHE. MeTon
ANIIEKTPOHHOTO  OajaHca  AJii  COCTaBJICHMS  ypAaBHEHUH  OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIAMN.

CxopocTh XuMHYeCKHX peakiuii. [IoHATHE O CKOPOCTU XUMHUYECKUX PEAKIIHi.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKHUX PEaKUui OT pa3InyHbIX (DaKTOPOB: MPUPOIbI
pearupyromumx BEIIECTB, WX KOHIIEHTPALMU, TEMIIEPATYphbl, IIOBEPXHOCTH
COIPUKOCHOBEHMS U UCIIOJIb30BaHUs KaTaIu3aTOPOB.

O0paTuMocTh XuUMH4YecKHX peakuuii. O0paTuMbie 1 HEOOpATUMBbIE PEAKIIUH.
XHUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEILIEHHUS.

JdeMoHcTpanuu

-Ilpumepbl HEOOpAaTUMBIX peaKlMil, UAYHIMX C 00pa3oBaHUEM OCaJKa, ra3a Wi
BOJIBI.

-3aBUCHMOCTb CKOPOCTH PEAKLUNA OT IPUPOJIBI PEATUPYIOIINX BEIIECTB.
-BzaumonelictBie pacTBOpPOB CEpPHOM KHCIOTHI C pacTBOpaMu THOCYJb(ara
HATPHS PA3IMYHON KOHLIEHTPALIMU U TEMIIEPATYPHI.

-3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUUU OT MPUCYTCTBUS KaTalau3aropa Ha
IPUMEPE PA3JIOKEHUS MEPOKCHUIA BOAOPOJIA C NMOMOLIBI JUOKCHUIA MapraHua U
KaTayuasbl.

-Mognens anekTponusepa.

-Mopenp 371eKTPOJIM3HON BaHHBI I MOJIYYEHHS aTFOMUAHUSL.

JlabopaTopHbIe ONBITHI

-Peaknus 3amerennst Meau Kene30M B pacTBOPE METHOTO Kyliopoca.

-Peakmun, naymme ¢ o0pa3oBaHueM 0cajKa, Ta3a Wiu BOJIBI.

-3aBUCUMOCTh CKOPOCTH B3aWMOJICUCTBUS COJITHOM KHCJIOTHI ¢ METa/lIaMH OT UX
MIPUPOIBI.

-3aBUCHMOCTh CKOPOCTH B3aUMOJCHCTBUS IIMHKA C COJITHOW KHUCIOTOM OT €€
KOHILIEHTPalUU.

-3aBUCHUMOCTh CKOPOCTH B3auMoeicTBus okcuaa meau (I1) ¢ cepHoit kuciaoron ot
TEMIEPATYPHI.
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IMpoduiabHbie M TPOGEeCCHOHATIBLHO 3HAYUMBIE 3JIEMEHTbI COAEPKAHUS.
[TonsiTue 006 »nekTponu3e. DIEKTPOIU3 PACIUIaBOB. JEKTPOJIM3 PACTBOPOB.
DNEeKTPOJINTUYECKOE TOJydeHHe amoMHuHMs. [IpakTHueckoe mNpUMEHEHUe
anektponusa. ['ampBaHomiactuka. ['ampBaHocTerus. PaduHupoBaHHe LBETHBIX
METAJIJIOB.

[Ipon3BoACTBO aMMHUaKa: ChIpbE, anaparypa, Hay4HbIe IPUHLIAIIBL.

1.7. MeTaiibl 1 HEMETAJLJIbI

Mertanabl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpHUCTaLIOB. Pu3znueckue
cBoiicTBa MeTayyioB. Kiaccudukanus MeTasioB MO pa3iuyHbIM MpPU3HAKAM.
XUMUYECKHE CBOWCTBA METAJUIOB. OJEKTPOXMMHUYECKUM DS HaIPSKCHUN
MeTauI0B. MeTaiutorepMus.

O6mue crnocoObl  modyuyeHus  MetamwioB. llonstme o  MeTammyprumu.
[TupomMeTamnyprus, TUAPOMETAIUTYPrusi U 3neKkTpoMeTaityprusd. CIuiaBbl YepHbIE
Y LIBETHBIE.

Hemeranabl. OcobeHHOCTH CTpoeHHsT aToMoB. Hemeramibl — TpocCThIe
BEILECTBA. 3aBUCUMOCTh CBOMCTB TAJIOTEHOB OT MX IOJIOKEHUS B MEPUOJIHYECKON
cucreMe. OKHCIIUTENBbHBIE W BOCCTAHOBHUTEJIBHBIE CBOMCTBA HEMETAUIOB B
3aBUCHUMOCTH OT UX MOJIOKEHHS B Py JIEKTPOOTPULIATEILHOCTH.
JdeMoHcTpanuu
-Konnexuuns metamos.

-B3aumoneiicTBue MeTa/uioB ¢ HeMmeTalaMH (Kejle3a, IUHKA W allFOMUHHUS C
CEpoi, aJTIOMUHUS C HOJAO0M, CYpPbMBI C XJIOPOM, TOPEHUE KeJie3a B XJIOpE).
-I'openune Metaios.

- ATIOMMHOTEPMHUSL.

-Komnexknmst HemertammoB. ['openme HemertammoB (cepel, ¢ocdopa, yris).
BolTecHeHMe MeHee aKTHUBHBIX TaJOT€HOB U3 pacTBOPOB HX cojiell Ooiee
AKTUBHBIMU raJOT€HAMM.

-Mopnenp NOpOMBIIIJIEHHON YCTAHOBKM [JIl TMPOU3BOJACTBA CEPHON KHUCIOTBHI.
Mopenby neun juisi oOxura u3BecTHsKa. KoJuleknuu MpoayKUuid CHIMKaTHOU
IIPOMBIIIJICHHOCTH (cTekna, Gpapdopa, dasHca, IEeMEHTa pa3InyHbIX MapoOK | JIp.).
JlaGopaTopHbIe ONbITHI

-3aKankKa 1 OTIIyCK CTaJIH.

-O3HaKOMJIEHHE CO CTPYKTypamMu ceporo u Oenoro

yyryHa. Pacnio3HaBanue pyn xenesa.

IpakTuyeckue 3aHATHS

-ITonyuenue, cobnpanre u pacio3HaBaHUE Ta30B.

-Pemienue sxcnepuMeHTaIbHBIX 33a4.

IIpodunbHbie U NpodeccHOHATBLHO 3HAYUMBbIE 3JIEMEHThI COAePKAHUS.
Koppo3usa MeTaiioB: XuMUYecKasi U dJIEKTPOXUMUYECKasl. 3aBUCUMOCTh CKOPOCTHU
KOPPO3HH OT YCIOBUHM OKpy:katoueit cpeabl. Kiiaccudukanusi Koppo3uu METamioB
10 pa3JInYHBIM Npu3HaKaMm. CocoObl 3alIUTH METAIIIOB OT KOPPO3HH.
[Ipon3BOACTBO UyryHA U CTAJIH.

[Tonyuenne HeMeTaUIOB (GPaKIIMOHHOM TEPErOHKOM JKUAKOTO BO3AyXa U
AIIEKTPOJIU30M PACTBOPOB MM PACILIIABOB AJIEKTPOIUTOB.
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CunukaTHas IIPOMBIINIJICHHOCTD. HpOI/ISBO,Z[CTBO CCpHOﬁ KU CJIOTEI.

2. Oprannyeckasi XuMust
2.1. OcHOBHbIC TOHSATHSI OPraHMYEeCKON XMMHM M TEOpPHUSA CTPOCHMS
OPraHUuYeCKHX COeAUHEHU I

IIpeamer opranumyecko xuMuM. I[IpuponHsle, HCKYyCCTBEHHBIE W
CUHTETUYECKHE OpraHudeckue BemiecTBa. CpaBHEHHE OPraHWYECKHUX BEIIECTB C
HEOPTaHUYECKUMH.

BaneHTHOCT. XMMHUYECKOE CTPOCHHME KaK MOPANOK COCIWHEHUS aTOMOB B
MOJIEKYJIBI 10 BAJIEHTHOCTH.

Teopusi crpoenusi opranndeckux coeanHenuii A.M.byrtiepoBa. OCHOBHbIE
IIOJIOKEHHS] TEOPUHU XUMHUUYECKOTO CTpoeHHus. M3oMepusa n n3zomepbl. XUMHUECKUE
(bopMyJIbl U MOZEIIA MOJIEKYJI B OPraHUYECKONM XUMUHU.

Kaaccupukanuss opranuveckux BemiecTB. Kiaccudukaiuys BemecTB 1o
CTPOECHHIO YIJIEPOJHOTO CKEJIeTa M HaINuMi0 (YHKIMOHAIBHBIX rpynm. ['omonoru
u romoJiorusi. Hauana Homenkiarypsl [UPAC.

Knaccnpuxkauusa  peakumid B OpraHuveckod  xumuu.  Peakunu
IPUCOECINHEHNs (TMAPUPOBAHUs, TaJOT€HUPOBAHUA, T'MAPOTAIOT€HUPOBAHUSA,

rUpaTalyH). Peaknun OTILEIIICHUS (zermapupoBaHus,
JNEeTUpOraJoreHupoBanus, Jeruapatauuu). Peakuuu 3amenienus. Peakuuun
N30MEPU3ALIHH.
JdemoHcTpanumn

-Mozaenu MoJeKy TOMOJIOTOB U U30MEPOB OPraHUYECKUX COECTUHEHUN.
-KauecTtBeHHOE OOHapykeHHE YIJepoAa, BOJOpOJAa W XJOpa B MOJEKYJax
OPTaHUYECKUX COCTUHEHUM.

JlaGopaTopHblii ONIBLIT

-M3roToBienue Moaeneil MOJIEKyl OPraHUYECKUX BEIIECTB.

Ipo¢puiabHbIe U NPOPecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI COAePKaHUS.
[lonsitue o cyOcTpare W peareHre. Peakuuu OKHCIEHHS W BOCCTAHOBIICHUS
opranuyeckux  BemecTB. CpaBHeHHE  KilacCU(PUKAlMM  COEOUHEHUH U
KJ1accu(uKanuy peakuii B HEOPraHMYeCKOM U OPraHM4eCKON XUMUHU.

2.2. Yri1eBOAOPOAbI U KX NPUPOJAHbIE HCTOYHUKHU

AJkaHbl. AJKaHbl: TOMOJIOTHYECKHAN PSil, U30MEPHS U HOMEHKJIATypa ajJKaHOB.
XUMUYECKHE CBOWICTBA ajkaHOB (MeTaHa, »JTaHA): TOPEHHUE, 3aMEIlCHHUE,
paznoxxeHue, neruapupoanue. [[puMeHeHre aTkaHOB Ha OCHOBE CBOICTB.

AJIKeHBL. OTUIIEH, ero MOJTyYEHUE (merumpupoBaHUEM JTaHa,
JenoauMepusaluend  noiaudTuiieHa).  ['omosormyeckuit  psg,  u3oMepus,
HOMEHKJIaTypa aJIKEHOB. XMMUUYECKUE CBOMCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHbIC
peaknuu (oOecrBeunBaHre OpOMHOW BOABI M pacTBOpa INEpMaHTaHATAa Kajus),
ruaparanus, nomuMmepusanus. [[puMeHeHne 3TuiaeHa Ha OCHOBE CBOMCTB.

[Auenbl u kayuyyku. I[loHATHE O JueHax Kak YTJIEBOAOPOJax C JABYyMs
JNBOMHBIMU CBA3SMU. COMNpsDKEHHbIE AUEHBbl. XMUMHYECKHE CBOMCTBa OyTajaueHa-
1,3 1 u3omnpena: obecrBeunBaHUe OPOMHOI BOJBI U MOJIUMEPU3AIUS B KAyUyKH.
HarypanbHblii u cuaTeTHUECKHUE KayuyKu. Pe3nna.
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AnkuHbl.  AuetwieH. XHMHYECKHE CBOMCTBA  alleTWIEHA: TOpPEHHE,
oOecrBeyrMBaHNEe OPOMHOI BOJbI, IPUCOEANHEHUN XJIOPOBOJOPO/IAa U THAPATALIUS.
[Ipumenenne aneruiaeHa Ha OCHOBE CBOMCTB. MexXkilaccoBass H30MEpUs C
aJIKaJieHaMU.

Apenbl. benzon. Xwumuueckue cBOHCTBa O€H30ia: TOpEHHE, pEaKUUU
3aMeleHus (rajoreHupoBanue, HuTpoBanue). [lpumenenue OeH3ona Ha OCHOBE
CBONCTB.

IIpupoanbie MCTOYHUKM  yriesBoaopoaoB. Ilpupoaneii ra3: cocras,

npuMeHeHue B kadecTBe TomumBa. Hedts. CocraB m mepepaboTrka HedTH.

[Teperonka negtu. HerenpoayKThi.

JdeMoHcTpanuu

-I'openue merana, sTUIEeHA, alleTUIICHA.

-OTHoOlIIEHNE MeTaHa, STUJIEHA, alleTUJIeHa U O0eH30Ja K pacTBOpaM MepMaHraHara
KaJius 1 OpOMHO# BOJIE.

-IlonydyeHnne »>TuneHa peakuued JOeTUApaTallid 3TaHOJa, AaleTWIeHa —
TUIPOJIU30M KapOuaa KaJlbLus.

-PaznoxxeHne kaydyka Ipu Harpe€BaHHMM, WCIBITAHUE NPOAYKTOB PA3JIOKEHUS Ha
HEIPENETbHOCTb.

-Komnexuust o6pasioB Hedtu u HeGrenpoayktoB. Komnekuus «KameHHBINH yTromib
Y IPOYKIMS KOKCOXUMHUYECKOTO MPOU3BOACTBAY.

JlaGopaTopHbIe ONbITHI

-O3HaKOMJIEHHE C KOJUIEKIMEN 00pa3LoB He(TU U TPOYKTOB €€ NepPepadOTKU.
-O3HaKOMJIEHUE C KOJUIEKIIMEN KaydyKOB U 00pa3laMu U3JIEIUi U3 PE3UHBI.
IIpo¢puibHbie M NPOdecCHOHAIBHO 3HAYNMbIE 3JIeMEHTHI CO/IePKAHMS.
[IpaBuno B.B. MopkoBaukoBa. Krnaccupukanuss ¥ Ha3HaAueHHE KaydyKOB.
Krnaccudukanus n HazHaueHne pe3uH. Bynkannzamus kaydyka.

[lonyyeHue aneTwieHa NUPOIM30M METaHa M KapOuWgHbIM criocoOoM. Peakuus
NOJIMMEPU3ALMN  BUHWIXJIOpUAA. [IONMBUHWIXIOpPUI © €ro IMpPUMEHEHUE.
Tpumepuzanus aneruieHa B O€H301I.

[Tonsitue 00 okcTpakiuu. BoccraHoBneHue HHUTPOOEH30Jla B AHHWIIMH.
I'omosiornueckuii psig apeHoB. Toiyosn. HutpoBanue Tomnyosta. TpoTul.

OcHOBHBIE HaMpaBJIEHUs] MPOMBIIIJIEHHON epepadOoTKK MPUPOIHOTO rasa.
[TorryTHBIN HEeTIHOI Ta3, ero nepepadoTKa.

[Ipouieccel mpOMBIIITIEHHOW TepepaboTku HedTH: KpekuHT. OKTaHOBOE YHCIIO
OCH3MHOB U €r0 MPOIYKIHS.

2.3. Kucaopoacoaep:kaniue opraHndeckue coelMHeHn s

Cnuptsl. [lonyuenue 3TaHona OpoXeHHEM TIIOKO3bI U THApaTaluend STHIICHA.
I'unpokcunpHass rpynmna Kak (¢yHKIOUOHadbHas. [loHsATHE O mMpeaeNnbHbIX
OJHOATOMHBIX CHOUPTaX. XHMUYECKHE CBOWCTBA 3TAHOJA: B3aMMOJACHCTBUE C
HaTpUeM, OO0pa30BaHUE NPOCTHIX U CIOXKHBIX 3(UPOB, OKUCICHHE B aJbJCTHI.
[IpuMmeHeHre 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIU3M, €r0 MOCJEICTBUS IS
OpraHn3Ma 4eJoBeKa U NPEeAYIPEKICHUE.

['MueprH Kak MpencTaBUTENh MHOTOATOMHBIX COUPTOB. KauecTBeHHas peakuus
Ha MHOTOATOMHbIE CIIUPTHI. [[puMeHenue rnuuepuHa.
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®enon. Ousznueckre M XUMUYECKHME CBOWCTBAa (eHosa. B3zaumHoe BiMsHHE
aTOMOB B MOJIeKyJie (peHoJa: B3aMMOJICHCTBHE ¢ THAPOKCUIOM HATPUSI U a30THOM
kucnoroil. [Ipumenenne eHona Ha OCHOBE CBOMCTB.

Aabaeruabl.  [lonstme 00 ampaermpax. AJpAerugHas Trpymma  Kak
¢ynkiuoHanpHass.  DopManbaerug M €r0  CBOWCTBA:  OKHUCIICHHE B
COOTBETCTBYIOILIYI) KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUN CITUPT.
[TomyyeHne anpaerujioB OKHCIEHUEM COOTBETCTBYIOIIUX CHUPTOB. lIpumMeHneHue
dbopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

KapoOoHnoBbie kuciaorbl. [loHsiTHe 0 KapOOHOBBIX KHcioTax. KapOokcuibHas
rpyrnmna kak GyHKIMOHaIbHasA. ['OMOJIOTHUYECKUN Psifi TPEaSTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJOT. [lonmyueHne kapOOHOBBIX KHUCIOT OKHCICHHEM albJICTU]IOB.
XHUMHYECKHE CBOMCTBA YKCYCHOM KHCIJIOTBI: OOILIME CBOMCTBA C MUHEpAJIbHBIMU
KUCJIOTaMU M peakuus 3Tepudukanuu. [IpruMeHeHne YKCYCHOW KHCJIOTBHI Ha
OCHOBE CBOWCTB. BpICHIME XHUpPHBIE KHCIOTHl HAa NPUMEPE MAIBMUTUHOBOU H
CTCapUHOBOM.

Caoxubie 3¢upbl u Kupbl [lomydeHue CIOXHBIX 3PUPOB peaKIHEH
srepudukanuu. Cioxubie >QUpbl B Mpupoje, WX 3HaueHue. [IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxusie 3dupsl. Kiaccudukanus xupoB. XUMHUECKHUE CBOMCTBA
JKUPOB: TUAPOJM3 U TUAPUPOBAHUE KUJKUX KUPOB. lIpuMmeHeHune xupoB Ha
OCHOBE CBOMCTB. MbLia.

YraeBoabl. VYTIeBOJbl, HX KilaccupUKalUsa: MOHOcaxapuasl (IJIFOKO3a,
bpykTO3a), TMcaxapuibl (caxapo3a) U Mmoiarucaxapuisl (Kpaxmani U LEeJUTH0I03a).
['moko3a — BEMIECTBO C JIBOMCTBEHHOM (yHKIMEHd — anbAeruJoCiupr.
XUMHYECKHE CBOMCTBA TJIIOKO3bl: OKHCIEHHWE B TIIIOKOHOBYKO KHUCIIOTY,
BOCCTAaHOBJICHHE B COpPOHUT, cIHpTOBOe OpokeHwe. [IprMeHEeHHWE TIIOKO3bl Ha
OCHOBE CBOWCTB.
3HayeHue yrieBoJ0B B )KMBOW NPUPOJIE U )KU3HU YesoBeka. [loHsATHe 0 peakuusx
MOJMKOHJEHCAIMM M TUAPOJM3a HAa MPUMEpPE B3aUMOIIPEBPAILCHHI: TJHOK03a
<>ToJucaxapus.

JdeMoHcTpanuu

-OKHCIIEHUE CIIUPTA B aJbJETU/.

-KauecTBeHHbIE peakini HAa MHOTOATOMHBIE CITUPTHI.

-PacTBOprMocTh (heHONa B BO/IE TPH OOBIYHON TEMITepaType U HarpEBaHHH.
-KagecTBennbie peakiuu Ha (EHOII.

-Peaknus cepeOpsiHOTro 3epKalia ajabJeru0B U TJIFOKO3BI.

-OkuCleHUE adbJEruA0B U TJIIOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCUIA MEIU
(I1). -KauectBennas peaxius Ha kpaxman. Komneknus s3pupHbIX Maced.
JlabopaTopHbIe ONBITHI

-PacTBopeHue rautiepruHa B Bojie M B3auMojieiicTBue ¢ ruapokcuioMm meau (II).
-CBolCTBA YKCYCHOM KUCIIOTHI, OOIIME CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.
-JloKa3aTenbCTBO HEMPEAENBHOTO XapaKTepa KUJIKOTO KUPA.
-BzaumMopelicTBue TIIIOKO3bI U caxapo3bl ¢ Tuapokcuaom meau (11).
-KadecTBeHHas peakius Ha Kpaxmail.
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IMpoduiabHbie M TPOPEeCCHOHATIBLHO 3HAYUMBIE 3JIEMEHTbI COAEPKAHUS.
MeTulioBbIA CHOUPT W €ro KCHOJIb30BAHHE B KAue€CTBE XUMHUYECKOTO ChIPHS.
TokCHYHOCTh METaHOJIA W TpaBUJia TEXHUKU OE30MaCHOCTH TMpH PaboTe C HUM.
OTUIICHTTIUKOJIb U €T0 IPUMEHEHHUE.

TOKCHYHOCTHh ITHJICHTJIMKOJISI M TIpaBUjIa TEXHUKH O€30MacHOCTH TpH pabdoTe ¢
HUM.

[Tomyyenue ¢QeHoma W3 MPOMYKTOB KOKCOXMMHYECKOTO TMPOM3BOACTBA WU U3
OeH3oa.

[TomukoHaeHncamust popmanpaeruga ¢ ¢geHosioM B (peHoohopMaIbIEeTUIHYIO
cmony. Anetranpaerui. [loHsTue o keroHax Ha mpuMmepe aieroHa. [Ipumenenue
alleTOHA B TEXHUKE U MTPOMBIIILIEHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KHUCJIOT (ILABEJICBOM KUCIOTHI KaK JBYXOCHOBHOM,
aKpUJIOBOM  KHUCJIOTHI  KaK  HempeneiabHOM, OCEH30MHOM  KHCJIOTHI  Kak
apoOMaTUYECKOM).

[TnenkooOpasyromue macia. 3aMeHa XUPOB B TEXHUKE HEIUIIEBHIM CHIPHEM.
CHUHTETHYECKHE MOIOLIUE CPENCTBRA.

MousouHokucioe OpokeHue roko3bl. Kuciomonounsie npoayktel. CuiocoBanue
KopMOB. HutpoBanue nesmntono3sl. [Iupokcuim.

2.4. AzoTrcoaep:xamue opranudeckne coequnenns. Iloaumepsl

Amunbl. [lonstue 06 amuHax. AnudaTudeckue aMUHbI, UX KIacCUpUKAIMSI U
HOMEHKJIaTypa. AHWIMH Kak OpraHu4eckoe ocHoBaHue. [lonyueHue aHwinHaA U3
HUTPOOEH3071a.

[IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHCIOTBL. AMUHOKHUCIOTHI Kak aMQoTepHble AU(YHKIMOHATLHBIC
OpraHUYEeCKue COCIMHEHUS. XumMuyeckue CBOMCTBA AMUHOKUCJIOT:
B3aMMOJICUCTBUE C IIEJOYaMH, KHUCIOTaMH W Jpyr C Jpyrom (peakuus
nosvkoHaeHcamuu). IlentugHas cBsa3p W modunentuasl.  [Ipumenenue
aMHUHOKHCJIOT Ha OCHOBE CBOMCTB.

beaxu. IlepBuunasi, BTOpu4Hasi, TpeTUYHASI CTPYKTYphl O€NKOB. XHUMHUYECKHE
CBOMCTBa O€IKOB: TOpEHWe, JeHATypalus, TUAPOIN3, IBETHBIE pPEaKIUU.
buonorudeckue GyHKIIMHN OCIIKOB.

IMosumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

Ilnactmacceepl.  IlomyyeHue MOIMMEpPOB — peakuued MOJMMEPH3alUH U

MOJIMKOH/ICHCAITNH.

TepMonacTUYHbIE U TEPMOPEAKTUBHBIE IJIacTMacchl. [IpencraBurenu miacTMace.

BoJsiokHa, wux kiuaccupukanusi. [loayuenue  BonokoH.  OTnenbHBIE
MPEACTABUTENN XUMUYECKUX BOJIOKOH.

JleMoHCTpanun

-B3anmozaencTBue aMMHUaKka U aHWJIMHA C COJISTHOM KUCIIOTOM.

-Peakius anuimHa ¢ OpoMHOM BOJIOM.

-JlokazaTenbcTBO HaMMYKs (YHKIIMOHAJIBHBIX TPYII B PACTBOPAX aMUHOKHUCIIOT.
-PacTBOpenue u ocaxnenne OEIKoB.

-l[BeTHBIEC peakiuy OEIKOB.

-I"'opeHue nTrubero nepa u MepCTIHON HUTH.
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JlaGopaTopHbIe ONbITHI

-PacTBOpenue OenkoB B BOJE.

-O6Hapy>xeHne 0EeITKOB B MOJIOKE M MSICHOM OyJIbOHE.

-Jlenatypanus pactBopa Oelika KypHHOTO siflla CIUPTOM, pPacTBOpaMu CoJieh
TSKEJIBIX METAJIOB Y IPH HArPEBAHUU.

IIpakTHyeckue 3aHATHSA

-Pemienne sKcnepuMEHTANBHBIX 3aja4  Ha MJCHTU(QUKALKIO OpPraHUYEeCKHX
coenuHeHu. Pacrio3HaBaHue miacTMacc U BOJIOKOH.

IIpopuiabHbie U NPOPEecCHMOHANBLHO 3HAYUMBIE 3JJIEMEHTbI COAEPKAHUA.
AMMHOKanpoHOBas KucioTa. KanpoH kKak mpencTaBUTelNb MOIUaMUAHBIX BOJIOKOH.
Hcnonb3oBanue ruapoiusa OENKOB B MPOMBIIUIEHHOCTH. [loaMBUHUIXIIOpH],
nonurerpadropatunieH  (tedyion). DeHonodopmanbAETUAHBIE — IJIACTMACCHI.
Hemnynonn. [IpoMpIuIEHHOE TTPOU3BOACTBO XUMHUYECKUX BOJIOKOH.

1. TEMATHYECKOE IINTAHUPOBAHHUE
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Bup yuyeOHoii padoThI

Oovem uacos

MaxkcumanbHasi yaeOHasi HArpy3Ka (Bcero) 117
O0s13aTesibHAs ayIMTOPHAA yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 22
MIPAKTUYECKHE 3aHATUSA 6
CaMOCTOSITeNIbHAs padoTa B Ay JUTOPUHU 4
KOHTPOJIbHBIE pa0OThI 4
CamocrosiTesibHasi paboTa o0y4arierocs (Bcero) 39
pedepat 5
COCTaBJICHUE YpaBHEHUI 8
pelieHue 3ana4 6
HOKJIazx 3
cooO11IeHnE 5
ucclieaoBareybckas yueoHas pabora 6
COCTaBJICHHE BJIEKTPOHHBIX (OPMYIT 2
COCTaBJICHHE KPOCCBOpAA 4

Hmoeosas ammecmayus 6 ghopme oughghepenyuposannozo 3auéma
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MEPEHECTU JINCT B KUM

7. TemaTu4eckuii IVIaH y4eOHOM IUCHUILTHHBI « XUMU»

HaumenoBanue pa3aesios u
TeM

Conep:xanue yueOHOro MmarepuaJia, J1adopaTopHbie M MPAKTHYECKHE
padoThI, CAMOCTOAITE/IbHAS padoTa 00y4yaromuxcs, Kypcoasi padora
(mpoeKT) (eciu npedycmompena)

Oo0nem
4acoB

Ypo-
BEHb
oCBOe-
HUA

1

2

Pa3zgea 1.

O01mas u Heopranm4yeckasi xumus. (54 4)

Tema 1.1.

OcCHOBHBIE XUMHYECKHE
NMOHATHSA U 3AKOHBI XUMHH

Cooepircanue yueono2o mamepuania

1. IlpencraBieHust 0 CTpPOEHUHM BelecTBa. BaieHTHOCTh. XuMuueckue
(dbopMyIibl. 3aKOH MOCTOAHCTBA cocTaBa. OTHOCUTENbHASI U MOJICKYJISIpHAsS
Mmacca. KonmuectBo Bemectsa. Moss. Monsipras macca. Pacuersr o
XUMHYECKUM (popmyrnam. 3aKOH COXpaHEHHs MAacChl BEIIECTBA IIPU
XUMHUYECKHX peakiusx. Pacuersl no xumuyeckuM popmyiam. Cocras,
Ha3BaHMs U XapaKTEPHBIE CBOMCTBA OKHUCIIEHUSI, OCHOBHBIX KHCIJIOT U COJIEH.
['eHeTHyeCcKas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETMHEHU.

Hemoncmpauyusn
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB. MO1€JIM MPOCTHIX U CI0KHBIX
BEILIECTB.

Camocmoamenvnas paooma ooyuarwuwyuxcsa Nel.

CocraBneHue ypaBHEHHUI: I eHeTHUECKast CBSA3b MEXKY KJIaCCaMU
HEOPraHUYECKUX coeNuHeHu. [IpeBpalieHne BemecTs.
Camocmoamenvnan padoma odyuarouwguxcsa No2,

PacueTHble 3a1a4n HA HAXOKIEHUE OTHOCUTEIIBHOU MOJIEKYJISIPHOW MACCHI,

OIPCACIICHUC MacCOBOM J0JIM XUMMHWYCCKUX 3JICMCHTOB B CJIOZKHOM BCIIICCTBC.

Tema 1.2.

Cooepircanue yuedno2o mamepuana
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MEPEHECTU JINCT B KUM

Ilepuoanueckuii 3aK0H U
NnepuoauvecKas cucrema
XHUMHUYECKOI0 3JIEeMEHTAa

2.Ilepuonuueckuii 3akoH J[.Ml.MenneneeBa, nepuoandeckas CUCTEMa.
Crpoenue aroma. OnucaHue XapaKTepHBIX CBOMCTB JJIEMEHTA U €ro
COCIMHEHUN HUCXOAS M3 TOJOXKEHUS €r0 B TMEePUOIUYECKON CHUCTEME.

JA.A.Menpaeieena. Pacnpenenenne  3IEKTPOHOB MO  DHEPIreTUYECKUM  yPOBHSAM U
noaypoBHsM. CocTaBiieHHe 3JIEKTPOHHBIX (POPMYJIT U IPAPUUECKUX CXEM
CTPOEHUSI DJEKTPOHHBIX CJOEB aroMoB. HayuHbld W TpakJaHCKUN
noasur J[.M1.Menneneena.
Camocmoamenvnaa pavoma ooyuarouwguxca Ne3. CocTaBiIeHUE SIEKTPOHHBIX 3
aneKTporpapuueckux Gopmyia aToMoB X.0.
Tema 1.3 Cooepoicanue yueonozo mamepuana
3.1ToHATHE XUMHYECKOU CBS3U. TUIBI XMMHYECKOW CBA3U. DJIEKTPOJUTHI U 1
Boanbie pacTBOpbI U HEIJIEKTPOIUTHL. DJEKTPOJIUTHYECKAsT UCCOLMAIMS BEIIECTB C MOJISIPHOU
3JIEKTPOJIMTHYECKAast KOBQJIEHTHON M MOHHOU CBA3bI0. CTENEHb JJIEKTPOJUTHUYECKON AUCCOLMALIAH.
auccounanus. I'maposaus CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
coseil. Konuenrpauus
PACTBOPOB. 4 IIpakTudeckasi padora Ne 1 § 1,2
CocraBieHUE MONEKYISPHBIX U HOHHBIX YPABHEHUN PEAKIUU.
S.IIpakTnyeckas padora Ne 2 1,2

W3y4eHne mpaBuil Mo TEXHUKH O€30MaCHOCTH MPH MPOBEICHNUHN JTab0paTOPHBIX
pabor.

6./1abopaTopnasi padora Ne 1
Peakiiuu nonHoro ooOMeHa. Y cloBusS IPOTEKAHMS PEAKITU HOHHOTO OOMEHa 710
KOHIIA.
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7.J1aGopaTtopHas padora Ne2

OOmme cBOMCTBA KUCIIOT 1 OOIIKME CBOMCTBA OCHOBAHUM.

XHMMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHHM, COJICH B CBETE IMPECTABICHUN 00
ANEKTPOJIUTUYECKON JTUCCOUMAIMU W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoleccax.

8./1abopaTopHasi padora Ne3

OO6mue cBolicTBa coyiel. ['uaponus coiei.

CamocrosiTtesibHasi pabora B aynuropuu Nel

Peakniuu B BOAHBIX  pacTBOpax. MeXxaHU3MBI  BJIEKTPOIUTHYECKON
JUACCOLMALIMKU I BEIIECTB C Pa3JIMYHBIMU THUIIAMUA XHUMHUYECKOW CBSI3U.
Pemenne 3anad.

Camocmoamenvnan padoma odyuarwuwuxca Ne4. CoobuieHue:
Hcnonp30BaHne CEpHOM KMCIOTHI B IPOMBIIUIEHHOCTH. EKne menoun, ux
UCITI0JIb30BAHUE B TPOMBILIEHHOCTH.

CocTaBiieHne OKHCIUTEIIbHO — BOCCTAHOBUTENBHBIX peakiuii. [Togdop
KO3 PHUIIHMEHTOB.

9.Peuwtenue 3a0au no Heop2aHuuecKou Xumuu

Tema 1.4.

XUMHA METAJLJIOB

Cooepircanue yueono2o mamepuana

10.0cobeHHOCTH CTPOCHUSI aTOMOB M KpHUCTaUIoB. du3myeckue CBOHCTBA
metawioB. Kimaccupukammss METaAUIOB MO Pa3IUYHBIM  MPU3HAKAM.
XUMUYECKHE CBOMCTBA METAIOB. JJEKTPOXUMHUYECKUI psii HANpPsKEHUN
MeTauioB. Metammorepmusi. O01mIe crmocoOb! moydeHusi MeTauioB. [loHsTre
0 METaJUTyPTHUH. [TupomeTammypruys, THJIPOMETAIUTYPTHUs U
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SJICKTPOMCTAJLIYT U CriaBbl YCPHBIC U IBCTHLIC.

11./TabopaTopHas padora Ne 4 2
[lenouHble, MIETOYHO3EMENbHbIE METAILIBI.
12JIabopaTopHas pa6ora Ne 5
AJIFOMUHHMA U €T0 COEIMHEHUS. 2

13.Metamtel moOounbIXx moAarpynm. dusudeckne W XUMHUYECKHE CBOMCTBA | 2
METaJUIOB MOOOYHBIX oArpymil. [lonydeHue B IpOMBITINICHHOCTH.

14.J1abopaTopHas padora Ne 6 2
XKeneso u ero coeIMHEHUsI.

Camocmoamenvhnaa paboma ooyuarouwuxca Nes. 2
Pedepar: Koppo3ust MeTanioB XuMHU4ecKas U AJIEKTPOXUMHUYECKas.
Knaccudukanus Koppo3un METAIIOB MO pa3auyHbIM Mpu3HakaM. CrocoObl
3alIUThl METAUIOB OT KOPpo3uu. ITpon3BOICTBO YyTr'yHA U CTAJIH.

Tema 1.5. Cooeporcanue yueonozo mamepuana (9u)
XumMus HeMeTa/I0B

15.06mme cBenenus o Hemetaax. OCOOEHHOCTH AIEKTPOHHOTO CTPOSHUS HX | 3
aToMOB. XapaKTEPUCTUKA COCIMHEHUN HEMETAUIOB: OKCHIOB, THAPOKCHUIOB,
BOJIOPOAHBIX coenuHeHnl. Kucmopoacoaepxkamme xucnotsl. [loarpynma
ragjoreHoB. CBoiicTBA M TPUMEHEHHE TaJIOTEHOB W MX COCIUHEHHUH.
Pacnio3naBanue ranorenos. [loarpynna kucimopoaa. AJUIOTpOIUsI KUCIOPOAa U
cepbl. XapaKTepUCTUKA JIEMEHTOB M UX COCJAMHEHUU MOJrPYMIbl KUCIOPOA.
Oxcunpl cepsl.

Camocmoamenvnan padoma odyuarouguxcsa Noo. 6

CocraBneHue ypaBHEHUM XUMUYECKUX PeaKui
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Tema 1.6.
KonrpoabHasi padora mo
HEOPraHUuYeCKOM XUMHHU

Cooepircanue yueonozo mamepuana (1u)

16.1ToroBast KOHTpOJIbHAs paboTa MO HeOpraHuueckoi xuMuu Nel

Pa3gea 2.

Oprannyeckasi XumMust

Tema 2.1.

BBenenune. OcHOBHEBIE
MO0JIO>KEHNSI TEOPUH
XHMHYECKOr0 CTPOEHUS
OPraHN4ecKMX BellecTB
A.M.byt.eposa.

Cooepoicanue yueonozo mamepuana

17.BBenenue. Teopus xumuueckoro crpoenusi A.M.bytiepoBa. Ee 0CHOBHBIE
MOJIOKEHHS. 3aBUCUMOCTh CBOMCTB OPraHMYECKUX BEUIECTB OT XMMHUUYECKOTO
CTpPOEHHUS, TMOHATHE YIIIeBOAOpoAOoB. CTpyKTypHbIEe (GopMynbl. M3omepus.
OcoOEHHOCTh  BJIEKTPOHHOTO  CTpPOEHUS aroma  yriaepoga. IIpuunHbl
MHOTO00pa3usi OpraHuveckux coenuHeHui. Kmaccudukanus opraHmuecKux
COEIUHEHNN.

Camocmoamenvnaa padoma ooyuarouwguxca Ne7.
Joxnao «Kiaccubukaiys opraHmIecKuX COSIUHSHHI

Tema 2.2. IlpenesbHbIe
YIJ1€BOXOPOABI

Cooepircanue yueonozo mamepuana (84)

18.I1penenbHbIE YTIAEBOAOPOLI, 00IIast ¢opMmyia COCTaBa, TOMOJIOTHYECKAs
pPa3HOCTh, XUMHUUYECKOe cTpoeHue. KoBaleHTHbIE CBA3M B MOJEKyJax, sp "

ruOpuausanuu.  [loHsiTne  yrieBomopomHoro — paaukana.  M3omepus
yriepogHoro ckenera. (CucremMaruueckas HOMEHKIATypa. XHUMHYECKHE
CBOMCTBa:  TOpEHHE, TaJOUJMPOBAHUE, TEPMHUYECKOE  Pa3JI0KEHHUE,

ACTUAPUPOBAHNC, OKMCIICHHUC, U30MCpU3alls. MexaHu3m pEaKmn 3aMCIICHM .
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Cunte3 yrineBogoponoB (peakuusi Bropua). Ilpaktudeckoe 3HaueHUE
MPENEIbHBIX YIJIEBOJIOPOJOB W WX TalloTeHOo3aMemeHHbx. OnpeneneHue
MOJIEKYJISIPHOUM (hOpMyIibl Ta3000pa3HOTO YTIIEBOJOPOIA MO €ro INIOTHOCTU U
MacCOBOU J10JIe XUMUYECKHUX JIEMEHTOB WU 110 MPOAYKTaM cropanus. Meras,
CBOICTBa, MPUMECHEHHE.

19.l1pakTuyeckasi padoraNe3. M3omepus ankanoB. MonekysipHas hopmyia
OPTraHUYECKOT0 BEIIECTBA MO MPOAYKTaM CrOpaHuUsl.

20. J/labopamopnaa paboma Ne7. KauecTBEHHOE ONpeACICHUE yIiepoaa U
BOJIOPOJIa B OPraHUYECKHUX BEIECTBAX.

Camocmoamenvnan padoma odyuarwuwuxca Ne8. Peiienue 3a1a4 Ha
HAXOXKJEHUE MOJICKYJIIPHOU (POPMYITBI OPTaHUIECKOTO COCTUHCHHS.

Tema 2.3.

HenpeneabHbie
yIJ1eBOJ0POAbI

Coaep:xanue yueOHOro marepuaJa (6u)

21.Ankensl. O0mas dopmyina aakeHoB. DTHiIeH. Ero cTpykTypHas dopmya.
DIIeKTPOHHOE CTpoeHUe. Bubl cBs3u u sp " ruOpuamu3aliyds aToMOB yriepo/a.
I'omonornueckuit  psn sTuieHoB.  Cucremarndeckas  HOMEHKIATypa.
[Tonyuyenue ankeHOB. XWMHYECKHE CBOMCTBA AJKEHOB: PEAKIUA HOHHOTO
MpucoequHEeHns] (B3aUMOJEHUCTBUE C TajJOoreHamMu, TaJoreHOBOJIOPOIaMH,
BOJIOpOJIOM, Bojoi). OObsicHeHHe TmpaBwia MapKOBHUKOBA C IO3UIUN
AJIEKTPOHHOTO CTPOEHMSI pearupyrommx BemectB. OKHUCIEHHUE aJIKEHOB
nepMmanrasHatoM kKanus. ['openue. Ilomumepusanusa. IloHsaTus: MoHOMeED,
noJuMep, CTeneHb mnoauMmepusanuu. CBolicTBa monudTWieHa. [IpuMeHeHue
STUJICHOBBIX YTJIEBOJIOPOJOB. JlMEHOBBIE YTIIEBOAOPOABI (YIJIEBOJAOPOMABI C
JIBYMsI IBOMHBIMU CBSA3sMHM). [IoOHSATHE O AMEHOBBIX YTJIEBOJIOPOIaX; UX 00IIast
dbopmyna; cucTeMaTHdecKas HOMEHKIATypa; BUALI m3oMepun. ConpsiKeHHe
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CUCTEMBI C OTKpPBITOM Ilenbio (Ha mpumepe Oytamumena 1,3). OcobeHHOCTH
ANIEKTPOHHOI'O CTPOEHUS YIJIEBOJOPOJAOB C COIPSIKEHHBIMH JBONHBIMU
CBA3SMUA. XHUMHUYECKHE CBOMCTBA JHEHOB B CPaBHEHUU C aJKEHAMH.
CKJIOHHOCTh JMEHOB K peakuuu npucoeauHeHus no mecry 1,4. OxucneHue
nepmaHranaroM kanusa. [lomumepusarusi Oyraguena 1,3 u  wu3omponeHa.
[IpupoaHbIld U CHHTETUYECKHN KAyYyKH, UX IPUMEHEHHUE.

21(a).Ankunbl. AnietiwiieH. Ero cTpykTypHas u 351eKTpoHHAasT (OPMYJIIBI; SP
rUOpUIM3AIKs YIIEpOAHOTo atoMa. [ 'oMonorudeckuit psi aneruneHa. Oomas
dbopmyna ankuHOB. Buael cTpykTypHO# nzomepun. CucreMaTndeckast
HOMEHKJIATYpPA AIKMHOB. XUMUYECKHE CBOMCTBA. Peakiinm nOHHOTO
npucoeAuHeHus. Peakiiuu 3amenieHus BoJI0Po/ia MpHU yIiiepoae C TPOMHOU
CBsI3bI0 HAa MeTaJlT (0Opa3oBaHue alleTHIICHUIO0B). Peakiius monumepusamuu.
Oxucnenue nepMaHranatoM Kaiusd. [lonyyenue u npuMeHeHue aleTuiieHa.

22J1aboopamopnan padoma Ne8. 1lonyueHne 3TUIeHA, allETUIIEHA U U3yUYECHHE
UX CBOMCTB.

Camocmoamenvnan padoma odyuarwuwuxca Ne9. CocraBieHUE ypaBHEHUN:
['eneTrdeckas CBS3b MPEBPAIIECHUS YTIIEBOJOPOIOB.

Tema 2.4.

ApomMaTuyeckue
yIJ1eBOA0POAbI.

Cooepircanue yueono2o mamepuana

23.benson. CrpykrypHas (opmyna. Tum ruOpuausanuu aTOMOB yriepojaa B
0eH30IbHOMKOJTBIIE (Sp " ruOpuan3aun). [lousTre 00 IEKTPOHHOM CTPOSHUHU
OCH30J1a KaK COMPSIKEHHOW CHUCTEMBI C 3aMKHYTOH IIETIBIO. [Ipuponnsie
WCTOYHUKH W CHUHTETHYECKHME CIOCOOBI  TIOJYYCHHS apOMaTHYECKHX
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yIJIEBOOPONOB. B3auMOCBA3b MPEAEIbHBIX, HENPEAEIbHBIX U apPOMATHYECKHUX
yIII€BOA0pOA0B. PU3HUECKUE U XUMUYECKHE CBOWCTBA OEH3071a.

24./Iabopamopnasa paboma Ne9.

XapakTepHble peakiuy HOHHOTO 3aMeleHus (OpoMupoBaHHE, HUTPOBAHUE).
YcnoBust ux nposeaeHuss. OCOOEHHOCTh MPOTEKAHUS PEAKIINI MTPUCOCTUHCHUS
Bojopona W xiyopa. OTHomieHne OeH30ja W €ero TroMoJiora TOoJyojia K
OKHCJICHUIO TIepMaHTaHatoM Kamus. ['openme OeHzoma. CTpoeHHE, CBONCTBA
ctupona. [lonumepuzanus ctupoia.

Camocmoamenvhaa paboma ooyuarouwguxcsa Nel.
CocraBneHne XMMAYECKHX TIETIOUEK MPEBPAIICHHSI: B3aUMOCBS3b MPEIEIbHBIX,
HEIPEACIbHBIX U aDOMATHYECKUX YTJIEBOJOPOIOB.

Cooepircanue yueonozo mamepuana
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Tema 2.5.

IIpupoaHbie HCTOYHUKH

25 Ilpupoauslii Ta3: cocTaB, MpuMeHeHne B kauecTBe TorumBa. Hedts. CocTtan
u niepepaboTka HedTu. [leperonka nedgtu. HedrenpoayKTsi.

JlemoHcTpanus:

Komneknust o6pasnoB Heptu u HedrenpoaykroB. Komnexkuwms: «KameHHbIN
YIOJIb U MPOAYKIHNS KOKCOXUMHUYECKOTO MTPOU3BOICTBAY.

Camocmoamenvnaa pavoma ooyuarouwguxca Nell.

OcHOBHBIE HAMPaBIICHUS MPOMBIIIJIEHHON MepepaboTKK MPUPOIHOTO Tra3a.
[TorryTHBIN HEDTSIHOM Ta3, ero nepepadoTKa.

[Ipoliecchl MPOMBINIIEHHON TEepepalOTKU HEPTU: KPEKUHT, PUGOPMHUHT.
OxkTaHOBOE YKCIIO OEH3WHOB U IIETAHOBOE YMCJIO JU3EJIbHOIO TOIIIMBA.
Kokcoxumuueckoe mpou3BOACTBO U €ro MPOAYKIIHUS.

Pemenue 3anau.

CamocrosiTesibHas pabdoTa B ayguropuu Ne2.

«YTI€BOA0OPOIBD)

1,2

Tema 2.6.

Cnuprtbl. ®eHOJIbI.

Cooepircanue yueonozo mamepuana (6u)

26.Criuptel. CTpoeHUE NpeaeabHBIX OJITHOATOMHBIX CIUPTOB. OyHKIIMOHATbHAS
rpynna  cnuptoB  (TUAPOKCOTpyMma), €€  AJIEKTPOHHOE  CTPOCHHE.
['omonornueckuit  psig cnuptoB.  CTpykTypHass u3oMmepusi  (M3oMepust
VIJIEPOJHOTO  CKeJeTa W TOJOXKEeHWe  (QYHKIMOHAIBLHOW  TPYIIIHI).
PammonanwHas w cucrematudeckas HOMEHKIaTypa. OCHOBHBIE CHOCOOBI

MOJTy4YECHUS CIIUPTOB: rUapaTanus aJIKCHOB, B3aUMOJIEUCTBHE
rajoreHONPOU3BOAHBIX  YIJE€BOJAOPOAOB CO IIEIOYbIO; BOCCTAaHOBJICHUE
aJbJETUI0B. dU3NYECKUe CBOMCTBA CHUPTOB. XHWMHUYECKHE CBOMCTBA

CIIMPTOB. Metanon u sra”Hon. Mx INPUMCHCHUEC U HpOMBIHIHeHHBIﬁ CHHTC3.
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SANOBUTOCTh CNHUPTOB, TYOWTENBHOE JEHCTBUE HAa OpPraHuW3M YeJIOBEKa.
['eHeTnyeckass CBsI3b MEXIY YIJIEBOJAOPOAAMH M COUPTaMH. MHOroaToOMHbIE
cnupThl, uX cTpoeHne. (OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CIHUPTOB.
KauecTBeHHass peakuudsi Ha MHOTOATOMHBIE CIOUPTHI - B3aUMOJECHCTBHUE C
ruapokcuom Meau (II). IlpuMeHeHue STUICHTIMKOMSA U ThuliepuHa. DeHObI.
Omnpenenenue kinacca gpenono. Ux crpoenne. OynkiuonansHas rpynna - OH;
B3aMMOJICHCTBUE C HATpUeM, CO IuenoyamMu. KauecTBeHHas peakuus Ha
dbeHonsl - B3aumojeicTBue ¢ xjgopugom kenesza (L), Peakumm Ha
apOMaTUYECKOE KOJIBLIO: TaJJOT€HUPOBAHUE U HUTPOBAHHUE.

27.JlIabopamopnasa pavoma Nel 0.

Xumuueckue cBorcTBa cnupToB. KauecTBeHHas peakiuss HAa MHOTOATOMHbBIE
cnupThl - B3aumozencteue ¢ ruspokcuaom meau (II). KauectBennas peaxius
Ha (eHonbl - B3aumogaelcTBue ¢ xjgopuaom kenesa (II). Peaknuu Ha
apoOMaTUYECKOE KOJIbI[0: raJJOTEeHUPOBAHUE U HUTPOBAHUE.

Camocmoamenvhnan padoma odyuarwuwuxca Nel2. CoctaBieHue ypaBHEHHUIA:
['eHeTHYecKas CBS3b MEXK/IY YIJIEBOJAOPOIaMHU, CIIUPTaAMH, (DEHOIAMHU.

Tema 2.7.

Aabaeruabl. KeToHBI.

Cooepicanue yueonozo mamepuana (44)

28.0npenenenne kimacca ampaerugoB. VX ¢ynkmuoHanpHas rpynma. OOmras
dbopmyna, TOMOJIOTHUECKHH pSI W CTPYKTYpHAs H30MEpHUS aJbJCTHUIIOB.
PanmonanbHas m cucremarudyeckass HOMEHKJIarypa. llomydyeHue W CBOMCTBa
anpaerunioB. Popmanpaerua. [lomumepnusanus. IlonsaTtue o kimacce KETOHOB.
Nx pysxmmonanbras rpynmna. CXOJCTBO U pa3inire B CBOWCTBAX aJIbJICTUIIOB
U KeTOHOB. A1ieToH. [IpuMeHeHne KapOOHUIBHBIX coeIMHeHUN. TOKCUYHOCTD
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I[GﬁCTBH?I AIBACTUAOB U KETOHOB HA KUBLIC OPIraHU3MBI.

29/Iabopamopnasa pavoma Nel 1. IlonyyeHrue yKCyCHOTO alibIeTUAa, U3y4YCHUE
CBOMCTB  ajbAerujioB. Peakiuu OKHUCICHUS albJErHJHONM TpyHIbl -
B3auMoJjielicTBue ¢ okcugoM cepebpa (I) um ruapokcumom wmemum (II) -
KaueCTBEHHBIC PEAKIIUU HA aJTbJACTUIBI.

Camocmoamenvhaa paboma ooyuarouwguxcsa Nel3.

HccnenoBarenbckas yueOHass padora: TOKCHYHOCTH JEMCTBUS albACTHIOB U
KETOHOB Ha KHBBIC OPTAHU3MBI.

Tema 2.8.

Kap6oHoBbie KMCJIOTBI

Cooepircanue yueonozo mamepuana (54)

30.0mpenenenue kiacca KapOOHOBBIX KHUCHIOT. VX (yHKIMOHaNbHas rpyria.
DNEeKTPOHHOE CTPOCHHE KapOOKCUJIBHON Tpynmbl W YIJIEBOAOPOIHOTO
pagukaia. OOmas QopMyaa W TOMOJOTHYCCKHN PSA  IPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. Bwumpl CTpyKTypHOW HW30MEpHH.
OMmupuYecKknue  Ha3BaHUSA  KapOOHOBBIX  kucior.  Cucremarmueckas
HOMeHKJaTypa. [lomydyenne u ¢usmdeckne CBOWCTBa KapOOHOBBIX KHCIIOT.
XWMHYECKHE CBOWCTBA KapOOHOBBIX KHUCIIOT. Peakuun ¢ yuactuem
TUAPOKCHIIA KApOOKCHUIILHOW Tpymmbl (B3aMMONIEUCTBHE CO CIUPTaMH) -
NoJIydeHHe  CHOXKHbIX 3¢upoB. Peakunuum 3amMemnieHuss Boaopoja B
YIJIEBOJOPOJAHOM  pajukaie (TaJloreHHMpOBaHME) KApOOHOBBIX  KUCIIOT.
Baxueiiie npeacTaBuTenM KapOOHOBBIX KHCJIOT: MypaBbUHAs, YKCYCHasi,
NaJbMUTUHOBAs, CTEAapUHOBAsi, akKpujoBas, oyienHoBas. (OCOOEHHOCTh
XUMHUYECKUX CBOMCTB MypaBbUHOM KUCIIOTHI, pEAKIUs «CepeOPsTHOTO 3epKajay.
OneuHoOBass KUCIOTa Kak MPEACTABUTENb HENPEAEIbHBIX OJHOOCHOBHBIX
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KapOOHOBBIX KUCIIOT.

31./labopamopnasa paooma Nel2. TlomydeHUe YKCYCHOM KUCJIOThI U U3yUYECHUE
CBOICTBa KapOOHOBBIX KHUCIIOT.

Camocmoamenvnan padoma odyuarwuwuxca Nel4.

[IpeBpanieHrne oprann4ecKux BemecTs. PacueTHsle 3ana4u.

Tema 2.9.

Caoxnblie 3¢upsbl. ZKupsbl.

Cooepircanue yueonozo mamepuana (34)

32.Ctpoenue cioxHbIXx 3¢upoB (o0mas Gopmyna). Peakmuu stepuduxauu.
O6patuMocTh peakiuu dTepuduKanun. KUCIOTHRIA M IIETOYHOM THIPOJIH3
CIOXHBIX 3(upoB. X mpuMeHeHNEe B HAPOIHOM XO3SUCTBE, POJIb B MPUPO/IC.
Kuper u ux cBoiictBa. Bricime kapOOHOBBIE KHCIOTHI, BXOJAIINE B COCTaB
MPUPOJIHBIX KUPOB (MAJIbBMUTUHOBASI, OJICMHOBAsA, cTeaprHoBasi). dusnueckue
U XMMHUYECKHE CBOMCTBA JKUPOB: THUIPOJIHM3 KUPOB; HX OKHUCIICHHUE;
TUAPUPOBAHUE )KUAKUX HKUPOB.

Camocmoamenvnan padoma odyuarwuwuxca Nel5.

HccnenoBarenbckas yueOHast padorta: Mputa. Mbiia Kak COJTM BBICIIIMX
KapOOHOBBIX KUCJIOT U UX MPOU3BOJHBIX. [IOHSATHE O CHHTETUYECKUX MOIOLIUX
CpelcTBax.

Tema 2.10

Cooepoicanue yueonozo mamepuana
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AMHHBI 33.Ilonsitue 06 ammuHax. Anudarhyeckue aMHHBI, WX KiIacCU(pUKAIUSI U
HOMEHKJIaTypa. AHWINH, KAK OPraHUYECKOE€ OCHOBAHUE.
Jlemoncmpayus:
Peaxnus anunmHa ¢ 6pomHoit Bogoit. [lomyuenne annanHa U3 HUTPOOSH3071a.
Camocmoamenvnaa padoma ooyuarouwguxcsa Nel6.
Coob6mienue: [IpumeHeHne aHaMHa HA OCHOBE CBOMCTBA
Tema 2.11 Cooepoicanue yueonozo mamepuana (2u)
I'erepouukinyeckue 34.IloHsiTHE TETEPOIMKINYECKUX COCAMHEHWH, WX CBOWCTBA (HHU3UYECKUE,
coeINHEeHNs xumuueckue. OCHOBHOE MPUMEHEHUE MeTEPOIUKINUECKUX COCTMHEHUH.
Camocmoamenvnan padoma odyuarwuwuxca Nel7.
Coobmenue: [IpuMeHeHre TeTePOIUKINYECKUX COCTMHCHU B METUITHE
Tema 2.12. Cooepircanue yueonozo mamepuana (44)
YriaeBoasbl

35.Ilonatue u knaccudukanus yriaeBogoB. Monocaxapuabl. I[lonstue o
¢orocunTese. CTpoeHHE INIIOKO3bl KaK MHOIOATOMHOIO ajibAETUAOCIUPTA.
¢pykro3bl. Jlucaxapuiel (ManbTO3a M caxaposa), HUX COCTaB, CTPOEHHUE,
ceorctBa. [Tomcaxapunsl. Kpaxman. Cocras, CTpoeHHE.

36./labopamopnan pavoma Nel3.

B3aumMopeiicTBue TIIIOKO3bI M caxapo3bl € THAPOKCUIOM Mean  (2).
KauectBennas peakiusi Ha Kpaxmail. Peakiusi cepeOpsiHOro 3epkara.
Camocmoamenvnaa padoma ooyuarouwguxcsa Nel8.

CooOuienusi: MonoyHokucaoe OpoxkeHue Tioko3bl. KuciaomonaouHele
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Tema 2.13

AMMHOKHCI0THBI. beaku.
HyxkJ/ienHOBbI€ KHCJIOTHI.

MIPOJTYKTHI.
Pemrenne sSKcmepuMEHTANBHBIX 33J1ad Ha MJICHTH(GUKAIMIO OPraHUYCCKHX
COEJIMHEHUHN.

Cooepoicanue yueonozo mamepuana (34)

37.benku  kak  OuWomoguMepbl  aMUHOKHUCIOT.  [IpeacraBienue 00
AMUHOKHUCIIOTAaX, BXOJAIIMX B COCTaB MPHUPOAHBIX OesikoB. [lomunenTtumaHas
Teopust ctpoeHus OenkoB. CTpoeHME NENTHUAHOW TPYNIUPOBKHU. Y CIOBUSA
pOBeIeHUsI TUApoau3a 6enKkoB. buonornueckue GyHkiuu 0eakoB. GepMEHTHI.
Crnemmnduanocte ux aectBus. Mcmonp3oBanue (EPMEHTOB B Pa3TUYHBIX
OTpacisix HapomHOTro Xo3siiicTBa. [IpuMeHenune GepMEHTOB IS JICUCHUS
Oone3Heil.

Jlemoncmpayus:

PactBopenue u ocaxnenue 6enkoB. L[BeTHbIe peakiiy OeiaKoB.
Camocmoamenwvnan padoma odyuarwuwguxca Nel9.

Pedepar: buonornueckue ¢pynkuuu 6enkoB. CBOMCTBa, IPUMEHEHUE.

Tema 2.14.

CunrernueckKue
BbICOKOMOJIEKYJISIPHbIE
BellecTBAa

Cooepoicanue yueonozo mamepuana (34)

38.OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUN - PEaKIuu
NOJIMMEpU3AaIlM W TOJMKOHACHcamuu.  [lmacTtMacchl W KaydyKw.
CuHTeTHYECKHE BOJIOKHA; MOJMAI(pUpHBbIC (JIABCAH) U MOJUAMHUIHBIC (KalpoH).
Ponp xumMuM B CO3MaHUM HOBBIX MAaTEpUAJIOB, MPAKTHYECKOE HMCIOJIh30BAHHUE
MOJIUMEPOB Y BO3HUKHOBEHHE DKOJIOTUYECKOW mMpoOIeMbl BTOPUYHOU
nepepaboTKH MOMMMEPHBIX MPOAYKTOB. bynyliee MomMMepHBIX MaTepHaloB.
Heo0X0auMocTh co37aHus MOJIMMEPOB, PACIOJIATAIOIIMXCS B €CTECTBEHHBIX
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YCJIOBHSIX U HE 3arpsI3HAIOIINX OKPYIKAIOIIYIO CPELy.

Camocmoamenvuasn padoma ooyuaruwuxca Ne2(. Cocranenue kpoccopaa | 1
Ha TeMy «OpraHrYecKue BEIIECTBAY.
Tema 2.12. Cooepircanue yueonozo mamepuana (1u)
KonrpoJsbnasi pabora Ne2 | 39. Hmozoeas konmponvhas paboma. 2
MakcumanbHasg Harpy3ka | 117
AyputopHsle 3aHATUA | 78
CamocrositenpHas padora | 39

36




MEPEHECTU JINCT B KUM

Tembl pepepaToB (10KJIa10B), UHAUBHAYAJIBHBIX IPOEKTOB

« bHOTEXHOJIOTHs U T€HHAsI HHXKEeHEpUs — TexHonoruu X XI Beka.

« HanoTexHoJIOrUs KaK MPUOPUTETHOE HAIIPABJICHUE PAa3BUTHS HAYKU U pou3BoacTBa B Poccuiickont denepannu.

- CoBpemeHHbIE METOIbI 00€33apaKuBaHUS BODI.

+ AtoTponus METaJIOB.

- JKusnb u gesarensHocTh JI.M.Menaencena.

- «llepuonnueckomy 3akoHy Oyaylee He TPO3UT pazpyuieHueM...» «  Cunre3 114-ro snementa — TpuyMd PpOCCHIICKUX
(U3UKOB-AIEPIIUKOB.

« H3ortonsl Bogopoaa.

« Hcnonb3oBaHue paMOAKTUBHBIX U30TOIMOB B TEXHUYECKUX LEIISX.

+ PeHTreHoBckoe U3Iy4eHHUE U €r0 UCMOJIb30BAHUE B TEXHUKE U MEIHIIUHE.

« [Inazma — 4yeTBEpPTOE COCTOSIHUE BEILIECTBA.

- AMop(HrbIe BemecTBa B MPUPOE, TEXHUKE, OBITY.

« OxpaHa OKpy>Karollel cpeabl OT XUMHUYECKOTO 3arpsa3HeHus. KoanyecTBEHHbIE XapaKTEPUCTUKH 3arPSA3HEHUS OKPYIKAIOIIEH
Cpelbl.

- [Ipumenenne TBep0TO U Ta3000pa3HOTo okcuaa yriepoaa (IV).

« 3ammTa 030HOBOI'O SKpaHa OT XUMHUYECKOIO 3arpsi3HEHMS.

- I'pybonucnepcHbie cucTeMbl, X KIacCU(PUKALMS U UCIIOJIb30BaHKE B MPO(HEeCCUOHATBHOU NEATeTbHOCTH.

- Kocmernueckue renu.

 IIpuMeHeHHne CyCreH3u U SMYJIbCUM B CTPOUTEIILCTBE.

« MuHepaJbl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

- PactBOpBI BOKpyT Hac. Tunel pacTBOpOB.

- Boga kak peareHT u cpena Juisi XMMHYECKOI 0 Mpoliecca.

- Kuzsb u gesrensHocth C.Appenuyca.

+ Bxiag oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUHU 3IEKTPOJUTUUECKON TUCCOLUALINH.

« YcTpaHeHue KECTKOCTH BOAbI HA MPOMBIIUIEHHBIX MPEINPUATHSIX.
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MEPEHECTU JINCT B KUM

 CepHas KUCIOTAa — «XJIEO XUMHUYECKOUN MPOMBIIIIIEHHOCTH.

+ Hcnonb3oBaHWe MUHEPATBHBIX KUCIOT HA MPEANPUATUAX PA3TUYHOTO MTPODUIISL.

«  OKCHUJIBI ¥ COJIU KaK CTPOUTEIbHBIC MaTEPUAIIbI.

« Hcropus rumca.

- IloBapeHHas COJIb KaK XUMHYECKOE ChIPhHE.

« MHoronaukuii KapOoHaT KaJlblMs: B IPUPOJIE, B TPOMBIIIJIEHHOCTH, B OBITY.

- Peaxnuu ropenus Ha TPOU3BOJICTBE U B OBITY.

« BuptyanbHO€ MOJAEIMPOBAHNE XUMUYECKUX TPOLECCOB.

+  DJEKTPOIU3 PACTBOPOB ANEKTPOIUTOB.

+  DJIEKTPOJIU3 PACIIIABOB JICKTPOJIUTOB.

[IpakTyeckoe nMpuMeHEHHe IEKTPOIN3a: pahuHUPOBAaHKE, FATbBAHOIUIACTHKA, TAIbBAHOCTETHS.

 Hcropus nosydeHus: U MPOU3BOJICTBA ATTFOMUHUA.

+  DJEKTPOIUTHYECKOE MOTyUYeHUE U paUHUPOBAHKUE MEIH.

« JKusHb u aesarenbHOCTh 1. J13BH.

« Posib MeTayioB B MCTOPUM YEIOBEYECKOW HMBUIM3aIMU. VcTOpus oTeuecTBEHHON depHoil meTamutypruu. CoBpeMeHHOE
METAJUTyprudeCcKOe MPOrU3BOJICTBO.

« Hcropus oTe4eCcTBEHHOM LIBETHOW METAJLUTYPTrUH. PO METAINIOB M CIUIABOB B HAYYHO-TEXHUYECKOM MPOTPECCE.

-+ Koppo3ust MeTanioB u criocoObl 3allIUThI OT KOPPO3UHU.

- HuepTtHbIe Wi 61aropoHBIE Ta3HI.

- Poxnparonye coim — rajoreHsl.

« Hcropus mBEICKOW CITMYKH.

+ Hcropusi BOSHUKHOBEHMS U Pa3BUTHS OPraHUYE€CKOW XUMUHU.

« JKwusnb u aesrenpHocTh A.M.byTieposa.

- BuTanusm u ero kpax.

+ Poib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUX MUPOBON OPTaHUYECKON XUMHUH.

+ CoBpeMeHHbIE TTPEJCTABICHUS O TEOPUU XUMHUYECKOTO CTPOEHUSI.

+ DKOJOTHMYECKHE aCIEKThI MCIIOJIb30BAHUS YIJICBOAOPOAHOTO ChIPbA.
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MEPEHECTU JINCT B KUM

« DKOHOMHMYECKHE aCIEKTHI MEXIYHAPOIHOTO COTPYAHUYECTBA 10 UCIIOJIB30BAHUIO YIJIEBOJOPOIHOTO ChIPHSI.
- HWcropust oTKpbITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX MeCTOpOkaAeHu B Poccuiickoii Deneparui.
+  XUMHUs yTIEBOJOPOIHOTO ChHIPhS U MOSI OyAyIiasi mpogeccus.
+  YTrieBoJopOIHOE TOIUIMBO, €T0 BUIBI M1 Ha3HAYEHUE.
+ CuHTeTHYeCKHE KayuyyKu: UCTOPHS, MHOT00Opa3ue 1 MepCreKTUBBI.
+ Pe3nHOTEXHMUYECKOE TPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
« CBapouyHOE NPOU3BOJCTBO U POJIb XUMHH YIJIEBOJOPOAOB B HEM.
HedTb u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBIIOJJTHOTO MEXAYHAPOJHOTO COTPYAHUYECTBA.
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8.YUEBHO - METOANYECKOE U MATEPI/IAJIBHUO — TEXHUYECKOH
OBECIIEYEHUE IMPOI'PAMMBI YYEBHOU JUCIHHAITINHBI
«XHUMMUS»

OcBoeHue mpoOrpaMMbl y4eOHOM AUCHMIUIMHBI «XUMHsD) TMpeanojaraer
HaJIM4YUE B TMPOQecCHOHANTbHON 00pa30BaTENIbHON OpraHU3alliy, peau3yromien
o0Opa3oBaTellbHyl0 NIporpaMMy CpeAaHero oOmero oOpa3oBaHus B Ipejaenax
ocoerus: OIIOIlI CIIO na 6a3e ocHOBHOTO 00ImIero oOpa3oBaHUs, KaOWHETa
XUMUU C J1aboparopueil W JabOpaHTCKOW KOMHATOW, B KOTOPOM HWMEETCS
BO3MOXKHOCTh O0ecrneunTh CBOOOAHBIN aocTyn B MHTEpHET BO Bpemsi yueOHOro
3aHATHS U B IEPUOJ] BHEYUYEOHOH €SI TEIbHOCTU O0YyYarOIIUXCsl.

[Tomenienne kabuHETa AOHKHO YAOBIETBOPATH TpeOoBaHuaM CaHUTapHO-
snuaemMuonorndeckux npasui U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIOBBIM 000OPYJOBaHUEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHMSIX, B
TOM YHCJIE€ CHEUUATU3UPOBAHHON y4yeOHOW MeOenbl0 M CpeacTBaMu OOy4YeHHS,
JOCTAaTOYHBIMM  JJI1  BBINOJHEHUST TpPeOOBAaHMM K YPOBHIO  IMOATOTOBKHU
00yJaroIMXcs .

B kabuneTre M0KHO OBITH MYyJIBTUMEAMITHOE O00OpYIOBaHWE, TOCPEIACTBOM
KOTOPOTO0 YYacTHHKH 0OOpa30BaTEeNBbHOrO Mpollecca MOTYyT MpOCMaTpUBATh
BU3YaJIbHYI0 HH(OPMALIMIO MO XUMHH, CO3/1aBaTh MPE3CHTALINH, BUACOMATEPHUAIIbI
U T.IL.

B cocraB y4eOHO-METOAMYECKOTO W MAaTE€pPHAIbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHEeTa XUMHUU BXOMST:

« MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC IIPENOJaBaTels;

 HaTypaJbHblE OOBEKTBI, MOJEIM, NPUOOPHI M HAOOpPHI A IOCTAHOBKU

JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOIO SKCIIEPUMEHTA;

« II€YaTHbIE U SKPAaHHO-3BYKOBBIE CPEACTBA 00YUECHMS,;

* CpEJCTBa HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

* PEaKTUBBI;

+ TIEPEYHU OCHOBHOU U JIOMOJHUTEIBbHON y4eOHOM TUTepaTyphl;

+ BCIIOMOTaTeJIbHOE 000PYI0BAaHUE U UHCTPYKLIMH;

. OuOmmoTeyHsbI POHT.

B Oubnuoteunslii (oHA BXOAAT YUYEOHHMKH U Y4EOHO-METOIAMYECKHE
koMIuiekThl (YMK), pekoMeH10BaHHbIE WU JIOMYIIEHHBIE JJISl UCMOJIb30BAHUS B
npodecCuoHaTbHBIX o0Opa3oBaTeNbHBIX OpraHu3aLMsIX, peanu3yronmx
o0Opa3oBaTellbHyl0 NIporpaMMy CpeAaHero ooOmero o0Opa3oBaHus B Ipejaenax
ocBoenust OITOII CITO na 6a3e 0CHOBHOT'O 00IIIEro 00pa3oBaHMUs.

bubnuoreunsiii (OHI MOXKET OBITh JOMOJHEH XUMHUYECKOW SHIMKJIOMEIUEH,
CIIPaBOYHUKAMU, KHUTAMU ISl YTEHUS 110 XUMHUH.

B mpoiiecce ocBoeHUst mporpaMMbl Y4€OHOW AUCIUIUIMHBI « XUMHUS) CTYIAECHTbI
JOJKHBI UIMETh BO3MOKHOCTB JIOCTYyNa K 3JEKTPOHHBIM Y4eOHbIM MaTepHaliaM 1o
XUMUHU, UMEIOIIMMCS B CBOOOJAHOM JOCTyne B ceTh VIHTepHeT (3JIeKTPOHHBIM

KHUTaM, IpaKkTUKyMaM, Tectam, matepuainam EI'D u ap.).
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9. PEKOMEHAYEMAS JIMTEPATYPA

14 CTyAeHTOB

- Epoxun FO.M., Xwumus ans npodeccuit U CrenrabHOCTEH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduieii: y4eOHUK IS CTY. YUPEKIEHUN cpema. mpod.
obpazoBanusi. — M., 2014.

- Epoxun IO.M. Xumusa: 3agaum u ynpaxkHeHHs: yde0. mocoOue it CTyI.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

- Epoxun FO.M. COopHUK TECTOBBIX 3alaHUM 110 XUMHUU: yued. mocooue s CTyI.
yupexaeHuit cpes. mpod. oopazoBanus. — M., 2014.

Jdnst npennogaBaTeis

- ®enepanbhblii 3akoH OT 29.11.2012 Ne 273-D3 «O6 oOpazoBanuu B Poccuiickoi
denepanumny.

- IIpuka3z MunuctepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKACHUM (eAepalbHOrO TOCYAapCTBEHHOro 00pa3oBaTeNbHOTO CTaHAApTa
cpeaHero (IoHOro) o01mero oopa3oBaHUsD».

- IIpukaz MunucrepctBa oOpa3zoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHud B Ilpukaz MunucrtepctBa oOpa3zoBaHus U Hayku PD ot
17.05.2012 Ne 413 “O6 yrtBepx)aeHUU (eaepaTbHOTO TOCYyAapCTBEHHOTO
00pa30BaTeNLHOIO CTAaHAAPTA CPEIHETO (TIOJIHOT0) OOIIEro 00pa3oBaHUS ».

- Ilucemo JlemaprameHTa roCyJapCTBEHHOM MOJMMTHKKA B cdepe MOArOTOBKU
pabounx kaapoB u JIIO MunoGpuayku Poccuum ot 17.03.2015 Ne 06-259
«PexoMeHIaMM Mo OpraHu3alliy MOJIyYEHHUsl CPEIHEro o0Iero oopa3oBaHUs B
npezaesiax 0CBOEHUs 00pa30BaTEIbHBIX MPOrPAMM CPEAHEro MpodhecCHOHATBLHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUsA C Y4ETOM TpeOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX O0OpPAa30BATEIbHBIX CTAaHAAPTOB M IOJIyYaeMOM
npodecCur WK CHEeIUaIbHOCTH CPEIHEr0 MPOo(PecCuOHaTBLHOTO 00Pa30BAHUS).

- IN'abpuensa O.C., JIbicoBa I'.I'. Xumus: kHUTa 171 IpenoaaBaTens: y4e0.-MeTo/I.
rmocobue. — M., 2012.

- N'abpuensn O.C. u ap. Xumus st npodeccuil U CenuanibHOCTeH TEXHUYECKOTro
npo@uiist (31EKTPOHHOE MPUIIOKEHHE).

HHTEePHET-pPecypcChl

bopucos, A. H., Xumus : yueOnuxk / A. H. bopucos, E. C.
OctpormsinoB, T. b. boitosa, JI. Il. ApnameBa. — Mocksa :
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KuoPyc, 2022. — 331 c¢. — ISBN 978-5-406-10348-7. — URL:
https://book.ru/book/945091

Henucosa, O. 1., Xumus : yueonuk / O. U. Jleaucoa. — Mockaa :
KuoPyc, 2022. — 307 c. — ISBN 978-5-406-10094-3. — URL:
https://book.ru/book/944626

www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbl  TOpPBI»).
www.hemi.wallst.ru (OOpa3oBaTenbHBIA CAaUT ISl TIKOJBHUKOB
«Xumusn). www.alhimikov.net (OOpa3oBaTeinbHBIM CalT JId

IIKOJIbHUKOB).

www.chem.msu.su  (OnexTponHas OuOIMOTEKA
www.enauki.ru (MHTepHeT-u3aHue s yuutenaed «EcTtecTBeHHbIE
HAYKN»).
www.lseptember.ru (Metonuueckasi razera «llepBoe CEHTIOps»).
www.hvsh.ru (kypHan «XuMus B IITKOJIEY ).
www.hij.ru  (kypHan «XuMmMusd U KU3HBY). Www.chemistry-
chemists.com (3J€KTPOHHBIN KypHaAT « XUMHUKU U XUMUS»).

M0  XUMHH).

10. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
TUCIMILTAHBI

Pe3yabTarsl 00yueHust

DopMbI 1 METOAbI
KOHTPOJISI M OLIEHKH

10 MX IOJIOXKEHUIO B llepumomuueckon cucreme
J.1. Menneneena; o0Omue XuMHIECKUE CBOMCTBA
METAJUIOB, HEMETaJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OPTraHWYECKUX COECJTUHEHHMU;

(ocBOCHHBIC YMEHHSsI, yCBOCHHbIE 3HAHMS) pesyabTaToB
o0yueHust

Ymems:

®  Ha3bIBATh: W3y4YCHHBIE BEILIECTBA o .
TPUBHATILHOMN 158105 MEXIYHAPOIHOM Texywuil konmpons 6
HOMEHKJIATYPE; popme:

e onpeaessrhb: BAJICHTHOCTH 151 CTCHCHD |  _ rvombl
OKHCICHWSA — XUMHYECKMX — ONICMEHTOB,  THI | o60nmonupix
XUMHYECKOM CBSI3M B COCAMHEHMSIX, 3apsij MOHA, paGom;
XapakTep cpeabl B BOJHBIX  PacTBOpax
HCOPraHN4YCCKUX M OPraHHMYCCKHX COGI[I/IHGHI/II‘/JI, - npakmuveckue
OKUCJIUTETD 51 BOCCTaHOBUTEIb, |  paGomei;
MPUHAJIEKHOCTh BELIECTB K Pa3HbIM KJIacCaMm
HEOPraHUYECKUX U OPTaHUYECKUX COCAUHECHUN; ~KORMpPOJIbHAA

® XapakKTepu30BaThb: 3JICMCHTHI MaJIbIX NECPHUOJI0B paboma;

-CamMoCmoAamenbHble
pabombi;

OK 3,
OK 7,
OK 6,
OK2,
OK9,
OKG5,
OKsS,
OKl,2
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CTPOCHUE U XHMHYECKHE CBOMCTBA HM3YYEHHBIX
HEOPTaHUYECKUX U OPTaHMYECKUX COEAUHEHNN;

e O0BACHATH: 3aBHCUMOCTb CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOCHUS, MPUPOAY XUMHUUYECKOU
CBSI3U (MOHHOM KOBAJEHTHOM, METAJUIMYECKON U

BOJIOPOAHOM), 3aBUCUMOCTh CKOpOCTH
XUMHUYECKOU peakuuu 51 [IOJIOXKEHUE
XMMHUYECKOTO  PaBHOBECUSA  OT  Pa3IM4YHBIX
(akTOpoB;

¢ BBINOJHATh XUMHYECKUI JIKCHEPUMEHT: II0
PACIO3HABAHHUIO BAXKHEUININX HEOPTaHWYECKUX U
OPraHUYECKUX COCIUHECHUN;

® TPOBOJUTH: CaMOCTOSTEITbHBIN TTOVICK
XUMUYECKON HMH(POPMAIIUA C HCIOJIb30BAaHUEM
Pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TTOMYJISIPHBIX
W3JIaHU, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHTepHeTa); HCMONB30BaTh  KOMITBIOTEPHBIE
TEXHOJIOTUU JJii  O00pabOTKM ©  Tepenayu
XUMUYECKON NHGOPMAIINH U €€ MPEACTABICHUS B
paznu4HbIX hopmax;

e CBSI3BIBATh: W3YYCHHBIH MaTepual CcO CBOEH
MpOPECCUOHAIBHOM AESTENBHOCTHIO;

e pemarhb: pacyeTHBIC 3a7a4dl IO XUMHYCCKUM
dhopMysiam U ypaBHEHUSIM;

3namo:

e Ba)KHeillIMe XMMHMYeCKHe NMOHATHSA: BEIECTBO,
XUMHYECKUA  BJEMEHT, aTOM,  MOJIEKYyJa,
OTHOCUTEJIbHbIE aTOMHAasi U  MOJIEKYJsipHas
MaccChl, UOH, aJUIOTPOIIHSI, U30TOMbI, XUMUYECKast
CBSI3b, D3JIEKTPOOTPULIATEIBHOCT, BAJIEHTHOCTb,
CTETIeHb OKHCIIEHHUS, MOJb, MOJISIpHAs Mmacca,
MOJISIPHBIH ~ 00bEM  Tra3000pa3HBIX  BEILIECTB,
BELIECTBA MOJIEKYJSIPHOIO U HEMOJEKYJISIPHOTO
CTPOCHHS, pacTBOPBHIL, AIIEKTPOJIUT u
HEDJIEKTPOJIUT, AIIEKTPOJIUTUIECKAS
TUCCOIMAINS, OKUCIUTEIh W BOCCTAHOBUTEIb,
OKHUCJICHUE ¥ BOCCTAHOBJICHUE, TEIIOBOM A (PeKT
peakuuy, CKOpPOCTh XMMHUYECKOH peakiu,
KaTajgn3, XUMUYECKOe PaBHOBECHE, YTJIEPOIHBIN
CKeJeT, (yHKUMOHANbHAs TpyMNna, H30MEpHus,
TOMOJIOTHUS;

Texywuu xoumponv 6
Gopme:

- mecmupoearusd no
memam ()uCL}MI’lJZMHbl,’

- YCMHbIU ONPOC,

- odoknaoa  no
pedhepamy unu
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OCHOBHbI€ 3aKOHbI XMMHUM: COXPAHEHUSI MACCHI
BEILIECTB, IIOCTOSHCTBA  COCTaBa  BELIECTB,
[Tepnonnueckut 3akon J[.11. Menneneesa;
OCHOBHbIC TEOPHMU XMMHM; XMMHUYECKON CBS3H,
ANEKTPOIUTUYECKON JUCCOLUALNKU, CTPOCHHUS
OPraHUYECKUX U HEOPTAaHUUYECKUX COCTUHEHU;
BajkHelllIMe  BellecTBA W MAaTepUHAJIbI:
BOKHEHIIME MeTaulbl U CIUIaBbl, CEpHas,
COJIsiHasi, a30THasi W  YKCyCHas  KHUCIOTHI,
OjlaropoAHble  Tra3bl, BOAOPOH,  KHUCIOPO/,
rajioreHbl, WIEJIOYHbIE METAJJIbl; OCHOBHEIE,
KHCIIOTHBIE W aM(OTEpHBIE  OKCHUABI U
TUIPOKCUIBI, LIEIIOYM, YIJICKUCIBIA U YTrapHbIN
rasbl, CEPHUCTBIN a3, aMMHUAK, BOJIA, IPUPOIHBIN
ras, MeTaH, 3TaH, STWJICH, AaleTUJICH, XJIOPUJ
HaTpusi, KapOOHAT W THUAPOKApOOHAT HATPHA,
kapOoHat u ¢docdart Kaabius, OCH30J1, METAHO U
ATAHOJ, CJOXHbIE A(QUPHI, KUPBL, MbLIA,
MOHOCaxapuabl (rmroko3a), aucaxapuibl
(caxapo3a), mosmcaxapuabl  (KpaxmMaiai U
LEJUTI0NI03a), aHWJIMH, aMUHOKHCIOTHI, OEJKH,
HWCKYCCTBEHHBIE U CHUHTETHYECKHE BOJIOKHA,
Kay4yKH, IJTACTMACCHI;

Cco00UeHUIO,

-XumuyecKue
OUKIMAHMbL;
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