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1.ITosicHuTEIbLHAA 3aNIUCKA

Pabouast mporpamma o011eo0pa3oBaTeabHON y4eOHOM NUCHUIUIMHBI «XUMHUS
npeaHa3HaueHa s u3dydeHuss  xumun B OI'BIIOY  «bylickuii TEeXHUKYM
KEJIEe3HONOPOKHOTO  TpaHcnopTa KocTtpomckoit  obGnactu»  (anee  TEXHUKYM),
peanu3yronieM 00pa3oBaTeNIbHYI0 MPOTpaMMy CpEIHEro oO0miero oOpa3oBaHHs B
npenenax OCBOCHHUS OCHOBHOM MpOQECCHOHATIbLHON 00pa3oBaTebHOW MPOTpaMMBbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO 00IIEr0 OOpa30BaHUS TPU TMOATOTOBKE
KBaJIM(UIIMPOBAHHBIX pabounx U ciyxamux. Pabodas mporpamma paspaboTaHa Ha
ocHoBe TpeOoBanuii PI'OC cpegHero obmiero o0pa3oBaHUs, MNPEABSABISEMBIX K
CTPYKTypE, COJEpKaHWI0O M pe3ylbTaTaM OCBOCHHsS Yy4eOHOW  JUCIMILTUHBI
«XuMus», B COOTBETCTBHH C PeKOMEHIaMsIMH 10 OpTraHW3alldd TOJyYCHHS
CpelHero oOIero oOpa3oBaHUsl B Mpelielax OCBOEHUs 00pa30BaATENbHBIX MPOrpamMm
CpeIHEro NpogeccCHOHaNbHOIO 00pa3oBaHMs Ha 6a3e OCHOBHOI'O 0OOIIEro oOpa3oBaHMs
C ydyeToM TpeOoBaHM  (QeAepalbHbIX  TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJAapPTOB M IOJy4aeMOM Mpodeccuu cpeaHero MnpodeccuoHaIbHOTO 00pa30BaHUs
(muceMo JlemapTamMeHTa rocyJapCTBEHHOM MOJMTUKU B c(epe MOJITrOTOBKH pabOumx
kaapoB u JII10 MunucrepcTBa oOpa3oBanus u Hayku Poccun ot 17.03.2015 Ne06-259).

Conepskanue mporpaMmbl « XUMUsS» HAMpPaBJICHO HA JOCTUKEHUE CIIETYIOITUX
neJieii:

1. dbopmupoBaHrue y OOydYarOIIMXCAd YMEHHS OLEHUBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa,
2. (dbopmHpoBaHUEe Y 00YUYaIOMIMXCA LETOCTHOTO MPEACTABICHUS O MUPE

U POJIM XMMUH B CO3/IaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHBI MUPA;
YMEHUSL OOBSICHATHh OOBEKTHl W TMPOLIECCHl OKpYXKarolehd JeHCTBUTEIbHOCTH:

MIPUPOHON, COLMANBHOM, KYJIbTYPHOM, TEXHUYECKON CPENbl, — HCIOJb3Ysl IS
3TOr0 XUMHUYECKHUE 3HAHUS;
3. pa3BuUTHE y OOydYalomMXCd YMEHUU paznudaTh (akThl U OIEHKH,

CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPHUSIMH OLEHOK U
CBS3b KPUTEPUEB C OMNPECICHHONW CHUCTEMOM IIEHHOCTEH, (HOpMyIUpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, pruoOpeTeHHE 00yJaroIMMUCS OmbITa pazHooOpazHoOn
JESTENIbHOCTH, TO3HAHUS M CaMOTIO3HAHMSI;, KITIOYEBBIX HABBIKOB, HMEIOIINX
YHHUBEpCaJIbHOE 3HAUCHWE JUIS PAa3IMYHBIX BHIOB JACSITEILHOCTH (HABBIKOB
pemieHuss npoOsieM, TPUHATHS PEIICHUW, MOUCKa, aHaiau3a U 00padoTKU
uHpOpMaUH, KOMMYHUKATHBHBIX HaBHIKOB, HAaBBIKOB U3MEPECHHUH,
COTPYIHUYECTBA, 06e30macHoro oOparieHus C
BEIIECTBAMH B MTOBCEIHEBHOM JKHU3HH).

B pabGouyio mporpamMmy = BKIIOYEHO  COACpKAHHWE,  HANpPaBIEHHOE  Ha
dbopMupoBaHHE Yy  CTYICHTOB KOMIIETEHIUH, HEOOXOAMMBIX ISl Ka4eCTBEHHOI'O
ocoenusi OIIOIl CIIO na 6a3e OCHOBHOro oOmIEr0 0Opa3oBaHUs C MOJIYYEHHEM
cpenHero o6miero o00pa3oBaHUS; TPOrpaMMBbl  MOATOTOBKH KBaJIM(DUIIMPOBAHHBIX
pabouux u ciyxamux (IITIKPC).



1.1.00mas XxapaKkTepuCcTUKA Y4eOHOH TUCHMILUTHHBI « XUMMSI»

XuMHUsT — 3TO HayKa O BEIECTBaX, UX COCTaBE U CTPOCHHM, CBOMCTBaxX U
IPEBPAIICHUSAX, 3HAUYEHUU XUMHUYECKMX BEIIECTB, MaTepUaJioB M IIPOLECCOB B
IPAaKTHYECKOH 1€ATENbHOCTH YEJIOBEKa.

Conepxanue  001Ie00pa3oBaTEIbHOW  y4€OHOW  AWCIHUMIUIMHBI  «XUMUSDY
HaIpaBJICHO HA YCBOCHHE OOYyYalOIIMMHUCS  OCHOBHBIX MOHSITUN, 3aKOHOB U TEOPHUU
XUMHH;, OBJQJCHHE YMEHHUSAMHU HAOMI0JaTh XMMHYECKHUE SBICHUS, MPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT, MPOU3BOJIUTH PAacyeThl Ha OCHOBE XHMMHUYECKUX (HopMyIl
BEILIECTB M YPABHEHU XUMHYECKUX PEAKIIUM.

B nponecce uzydueHHs XMMHM y OOYyYarOlIMXCSl Pa3BUBAIOTCS IMO3HABATEJIbHbBIE
UHTEPEChl U HUHTEIUIEKTyaJbHbIE CIHOCOOHOCTH, IMOTPEOHOCTH B CaMOCTOSITEIbHOM
NpUOOPETEHUN 3HAHUM MO XMMHHM B COOTBETCTBHM C BO3HHMKAIOUIMMH KU3HEHHBIMU
npoOiieMaMy, BOCHMTHIBAETCS O€pe)KHOE OTHOIIEHUS K MPUPOJE, I[OHUMaHUE
3JI0pOBOr0 00pa3za KHU3HH, HEOOXOIUMOCTHU MPEAYNPEKIACHUS SBICHUHM, HAHOCSIIUX
Bpel 3I0pPOBBI0O M OKpyawmen cpene. OHM OCBaMBAalOT MPHUEMBI TPaMOTHOIO,
0€30MacHOr0 UCHOJb30BAaHUSI XMMHUYECKUX BELIECTB U MaTEpUajOB, NMPUMEHSEMBIX B
OBITY, CETbCKOM XO0341CTBE U HA MPOU3BOCTBE.

IIpu  cTpykTypupoBaHUM  cojepkaHusd  oOeoOpa3oBaTeNbHON  yueOHOMU
OUCHMIUTMHBL IS TEXHUKYMa,  YUWATHIBATacCh  OOBEKTHBHAS  PEAbHOCTh —
HEOOJBIION 00BbEM YacoB, OTMYNIEHHBIX HAa W3YYCHHE XHUMHH U CTPEMJICHHE
MaKCUMaJlbHO COOTBETCTBOBaTh MJAESIM  pas3BuBaroniero oOyudenusd. [loatomy
TEOPETUYECKHE  BOMPOCHl ~ MaKCHMalbHO CMEIICHBl K  HA4yally  H3YYCHHS
AUCIMIUIMHBI, C  TeM,  4YToObl  TOCIHEAYIOUMH  (aKTUYECKUH MaTepua
paccMmaTpuBasCs HA OCHOBE U3YYEHHBIX TEOPHUH.

Peanu3zanus 1eAyKTUBHOIO MOAX0/a K U3YYEHHIO XMMHUH CIIOCOOCTBYET Pa3BUTHUIO
TAaKUX JIOTUYECKUX ONepaluil MbIIUICHUS, KaK aHaJIW3 U CHUHTE3, 0000IleHue U
KOHKpETH3alisl, CPABHEHUE U aHAJIOTHsl, CUCTEMaTH3alus U Kiaccuukamus u ap.

N3ydyeHne XuMUU B TEXHUKYME€, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npobuis TPoPECCHOHATLHOIO 00pa30BaHUSA. ITO BBIPAXKAECTCA B  COJCPIKAHUH
oOyueHHusl, KOJIMYECTBE YAacOB, BBIICISEMBIX Ha W3yYeHUE OTICIBHBIX TEM
MporpamMMbl, TIyOMHE MX OCBOCHMSI OOydHarollMMUCS B 00bEME U  XapakTepe
MPaKTUYECKUX 3aHATHI, BUJIaX BHEAYAUTOPHOU CaMOCTOSTENbHOU PabOThI CTYAEHTOB.

IIpu  ocBoeHumn npodeccun  «lloBap-KoHIUTEPY» €CTECTBEHHOHAYYHOIO
npoduiist podecCHOHATBHOTO 00pa30BaHUsl XUMUS U3ydaeTca Oosiee yriayOJaeHo Kak
npoduiibHas ydeOHasi IUCIMILINHA.

Crennrika u3ydeHUs XUMHUH TIPU OBJIaICHUU Mpodeccun eCTECTBEHHOHAYYHOTO
npoduis oTpaxkeHa B Kaxaou Tteme paszzaena «Conep:kaHue yueOHOW TUCIUIUIMHBD) B
pyopuke «IIpodunbabie n TpodeccnoHaTbHO 3HAYNMBIC SJIEMEHTBI COACPIKAHUSD.

OTOT KOMIIOHEHT pealu3yeTcss TMpHd HMHIMBUIYaJbHOW CaMOCTOSITEIBbHOMN
pabote oOywaromuxcs (HamucaHWUM pedeparoB, MOATOTOBKE COOOIICHUM, 3aIlUTe
MPOEKTOB), B IMpoliecce Y4eOHON IEeATENbHOCTH MOJl PYKOBOJCTBOM IMpemojaBaTess
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(BBIIOJIHEHUM ~ XUMHYECKOTO OJKCIHEpUMEHTa —  JaOOpaTOpHBIX  ONBITOB U
MPAaKTUYECKUX padOT, PELIEHUWU MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a]a4 U T.
).

B mnpomecce wu3ydeHHs XUMUM ~TEOPETUYECKHE CBEACHMS  JIONOJHSIOTCA
JEMOHCTPALUAMU, Ja0OpPAaTOPHBIMM  ONBITAMU U HPAKTUYECKUMH  3aHATHSAMMU.
3HAUNUTEIBHOE MECTO OTBOAMUTCS XMMHYECKOMY OJKcHepuMeHTy. OH OTKphIBacT
BO3MOKHOCTbh (DOPMHPOBATh y OOYYAIOUIMXCS CIEUUAIbHbIE IPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBIINOJHATh IPOCTbIE XUMHUYECKUE OIBITHI, YYUTh
0e30MmacHOMY UM JKOJIOTUYECKHM  TIpPaMOTHOMY  OOpAalllEeHUI0 C BEIIECTBAMH,
MaTepualaMH U MpoLeccaMu B ObITY U Ha POU3BO/ICTBE.

Jis  opraHu3anvyd BHEAYAUTOPHOW CaMOCTOATEIbHOM paboOThl CTYACHTOB,
oBnazeBatonmx npodeccueii «lloBap-koHAUTEpP»  €CTECTBEHHOHAYYHOTO MPOGUIIS
npodeccuoHanbHOr0 00pa3oBaHus, MPEICTABICH NPUMEPHBIA MepeueHb pedepaTon
(10KIa10B), UHIUBUYAJIBHBIX TPOEKTOB.

B nmpomecce wu3ydyeHMs XHMHHM BaXHO (OPMHUPOBATH HHPOPMALHUOHHYIO
KOMIIETEHTHOCTh OOyuaromuxcsi. Iloaromy mpu opraHuzalvu CamMOCTOSTEIbHOU
paboThl ~ HEOOXOAMMO  AaKIEHTHPOBaTb BHHMMAaHHE OOYYalOLIMXCS Ha IIOHUCKE
uHbopMaluu B cpelncTBax MmaccMmenua, MHTepHere, y4yeOHOM M crneuuasbHOU
JUTEpaType C COOTBETCTBYIOIIMM O(OPMIIEHHEM U MPEACTABICHUEM PE3YJIbTATOB.

N3yuenne o61ieodpazoBaTenbHON y4eOHOW NUCHUUIUIMHBI « XUMUS» 3aBEpIIACTCS
MOJIBEICHUEM HTOrOB B (OpME HK3aMEHa B paMKax IPOMEXKYTOUHOM arTecTaiuu
ctyneHtoB B mpouecce ocBoeHus OIIOII CIIO ¢ mnomyyeHueM cpeaHero oOumero

o0pa3oBaHusl; MPOrpaMMbl MOATOTOBKUA KBAIM(DPUIIMPOBAHHBIX PabOUYMX U CIYKAIIUX
(TITIKPC.)

1.2.MecTo y4eOHOii TUCHUIIUHBI B Y4eOHOM IJIaHe

Y4yeOHast AUCIMIUTUHA «XUMHUSD» SBISETCS Y4EOHBIM TPEIMETOM IO BHIOOpPY M3
oOs3aTenbHOM mpeameTHoM oOnact  «EcrectBennble Hayku»y PI'OC  cpemnero
oOmiero oOpa3oBaHMUs.

B Ttexnukyme yueOHas JTUCITUTUTHHA «XuUMU» U3yJaeTcs B
obmeoo6pazoBarenpbHoM 1uKie ydeOHoro OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHus C MOJy4YeHHeM cpeanero ooiero oopazosanus (ITITKPC).

B yueOnbix mnanax [IIIKPC mecTo yueOHON AUCHMIITUHBI «XUMHUSA» — B COCTaBE
0011e00pa3oBaTeNbHbIX y4E€OHBIX JAMCHMUIUIMH 1O BbIOOPY, (OPMHUPYEMBIX U3
00s13aTenbHBIX MpeaMeTHeiXx obsiacteit I'OC cpegnero obmiero ooOpa3zoBaHus, s
npodeccun «lloBap-KOHIUTEPY» €CTECTBEHHOHAYYHOTO Mpoduis MpodheCcCUOHATIBHOTO
o0Opa3oBaHus.

1.3.Pe3yabTaThl 0OCBOEHHUA Y4eOHOM IMCUMILINHBI

OcBoeHue conepkaHus y4yeOHOMW  JAUCHUIUIMHBI «XHUMHA», 0OeCleyuBaeT
JOCTUKEHHE CTYJIEHTaMH CIEAYIOLUUX Pe3yJIbTAaTOB:

JIUYHOCHBIX:

- YYBCTBO TOPAOCTH M YBAXKEHHUS K HCTOPUU U JOCTHIKEHHUSIM OTEUYECTBEHHOM
XUMHUYECKOM HAyKd; XUMHUYECKH TpPaMOTHOE IMOBEACHHE B MNPO(HEeCcCHOHATBHOM
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NeSTETHPHOCTH U B OBITY MPU 0OpaIeHnu C XUMHUYECKIMU BEIECTBAMHU, MaTepraIaMu U
MIPOLIECCAMY;

- TOTOBHOCTh K MPOJOJDKEHUIO O0Opa30BaHUS W TIOBBIIICHUS KBaTU(pUKALMK B
n30paHHOM TpodecCUOHATBLHON AESITENBbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIH
XUMUYECKUX KOMIETEHIIUN B ATOM;

- yYMEHHUE HCIOJb30BaTh JOCTHXKEHUS COBPEMEHHOM XHMHYECKOM HAyKH H
XUMUYECKUX TEXHOJIOTMM JIJI1 TOBBIIIEHUS COOCTBEHHOT'O HWHTEJUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH;

MemanpeomMemHuix :

- WCHOJIb30BAHME  PA3JWYHBIX BUJOB IIO3HABATEIIBHOW  JESTEIBHOCTH U
OCHOBHBIX MHTEJUICKTYAJIbHBIX oOIepaluil (MOCTaHOBKU 3a1ayd, (OpMyIUPOBaHUS
TUIOTE3, aHajin3a U CHHTE3a, CPaBHEHHA, O0O0OOIICHMS, CHCTEMAaTH3allid, BBISBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOKUCKA aHAJOroB, (POPMYJIUPOBAHUS BBIBOJIOB) IS
pelIeHns TIOCTaBJICHHOW 3aJa4d, IPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS
(HaOmro/leHUs, HAYYHOTO OKCHEPUMEHTa) IS MW3Y4YCHHUS Pa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMH BO3HUKAaET HEOOXOIUMOCTb
CTAJIKUBAThCS B MPO(ECCUOHAIBHOH cdepe;

- WUCIIOJB30BAaHUE PA3JIMYHBIX KMCTOYHUKOB JUIS IIOJIYYEHHUS XUMHUYECKOU
uH(opMaIMK, YMEHUE OLEHUTb €€ JOCTOBEPHOCTh ISl JOCTIKEHUSI XOPOIIUX
pe3yJIbTaTOB B MPO(PECCUOHANTBHOM Cdepe;

npeomemHuulx:

- cOpMUPOBAHHOCTb TNPEACTABICHUM O MeCT€ XHUMHUM B COBPEMEHHOMU
Hay4YHOUW KapTUHE MHUpa; MOHMMAHHUE POJIU XUMUU B (POPMHUpPOBAHMHU Kpyrozopa u
(YHKLIMOHAJIBLHOW TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs] MPAKTUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBOMNOJIATAIOIIMMU XHUMHUYECKHMHU TOHSATUSIMHU, TEOPUSIMH,
3aKOHAMM M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHUE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJAQJICHUE OCHOBHBIMM METOJAAMHU HAYYHOTO IIO3HAHUS, HCIIOJIb3YEMBIMU B
XUMUU: HaONIOJICHUEM, OIHMCAHWEM, HW3MEpPEHHUEM, OKCIIEPUMEHTOM; yMEHUE
0o0pabaTbiBaTh, OOBSICHATh PE3YJIBTATHl MPOBEICHHBIX OIBITOB M JI€JIaTh BBIBOJIBI;
TOTOBHOCTb U CIIOCOOHOCTh TMPUMEHSATH METOJbl TO3HAHUS TPU PEIICHUH
MMPAKTUYECKUX 3a7aY;

- copMUpOBaHHOCTH  yMEHHUS  JaBaTh  KOJMYECTBEHHBIC  OICHKA U
MIPOU3BOJIUTH PACUETHI [0 XUMUYECKUM (HOPMYJIaM U YpaBHEHUSIM;

- BJIQJICHUE TPABUJIAMHM TEXHUKH O€30MaCHOCTU MPHU UCIOIb30BAHUH XUMUYECKUX
BEILIECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TO OTHOIICHUI0O K XUMHYECKOU
nH(pOpMaIUK, OJy4aeMOl U3 Pa3HbIX HCTOYHUKOB.



2.Conepskanue y4eO0HOI U CHUTLTHHBI
BBenenne

Hayynbie MeTOnbl TMO3HAaHWS BEIIECTB M XUMUYECKUX sBICHU. Poib
AKCIIEPUMEHTA U TEOPUU B XUMUU. MOJEIMPOBaHNE XUMHUECKUX MTPOLIECCOB. 3HAUEHUE
XUMUU TIpu ocBoeHnu nipodeccun «IloBap-KOHIUTEP» €CTECTBEHHOHAYYHOTO TPOduis
npodeCcCHOHAILHOTO 00pa30BaHUsI.

Ilpakmuueckue 3anamus

1. ITpeBpaiiieHus BEIIECTB, XUMUYECKUE SBIICHUS.

2.1. O01masi 1 HeopraHuveckasi XuMusi
2.1.1. OcHOBHBIE MOHATHS U 32AKOHbI XUMHUH

OcHoBHBIE mOHATHS XuMUU. BemectBo. Atom. Monekymna. XUMHYECKHA
sanemeHT. Asmorponus. IIpocTeie U crnokHble BemlecTBa. KadeCTBEHHBI WU
KOJIMYECTBEHHBIN COCTaB BEIECTB. XUMUYECKHE 3HaKU u hopmyIbL.
OTHOCHUTENbHBIE aTOMHAsi M MOJIEKYJsipHasi Mmacchl. KoamdecTBo BellecTna.

OcHoBHBIC 3aKOHbI XUMHUH. CTEXHOMETPUS. 3aKOH COXPAHEHHS] MAacChl BEIIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOTrajapo u
CJIEACTBUS U3 HETO.

PacuerHble 3amauM Ha HAXOXKJIEHHE OTHOCHUTEIIBHOW MOJIEKYJISIPHOW MAaCChl,
ONpEeIeJICHNE MACCOBOM JOJIM XUMHUYECKUX JJIEMEHTOB B CJIO)KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aTOMOB XUMUYECKHUX SJIEMEHTOB.

Mopenu MOJEKyJl MPOCTBIX W CJIOXKHBIX BEHIECTB (IIAPOCTEP’KHEBBIE U
Crroapta—Dbpurieba).

Kosnnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00bEMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JI0Ba.

Ilpakmuueckue 3anamus

1. Pacuér oTHOCHTEIHHON MOJIEKYJISIPHONW MAcCChl BEIIECTB.

2. Pacuér MaccoBoil 1011 XUMHUYECKHUX JIEMEHTOB B BEIIIECTRBE.

Ilpogpunvnvie u npogheccuonanvno 3HauUMble 3INIEMEHMbL COOEPHCAHUAL.
AnnorpomHbie MoAuUKAIMK yriaeposaa (anmmMas, rpadur), Kucaopoaa (KUCIOPOI, 030H),
oJioBa (cepoe u 6eroe 010B0). IloHATHE 0 XUMHUYECKON TEXHOJIOTUH, OMOTEXHOJOTHH 1
HaHOTEXHOJIOTHUHU.

2.1.2. llepuoguyecknii 3akoH u [lepuoaguyeckasi cucTeMa XUMHYECKUX
jemMeHTOB /I.M.MeHaesieeBa u CTpoeHHe aToMa

[Tepuognueckuii 3axkon J.M.MengeneeBa. OtkpbiTnie [l. . MeHneneeBbiM
ITepuoauyeckoro 3akona. [lepuonuueckuii 3akoH B popmynuporke J[. 1. Mennaeneera.

[Tepuoauyeckas TabnuIla XUMUYECKUX JIEMEHTOB — rpaduueckoe oToOpaxKeHue
MEePUOINYECKOro 3akoHa. CTpyKTypa MEpUOAUYECKON TaOMHIBI: TEPUOAbl (Majibie U
0oJbIKe), TPyNIbl (TIaBHAS U TOOOYHAs).

Crtpoenune aroma u lIlepuogmueckmii 3axkon JI. U. MengeneeBa. AToM —
CIIOKHAsl yacTtuia. SAnpo (MpOTOHBI W HEHUTPOHBI) U DIEKTPOHHAs 00OJOYKA.
N3oronel. CTpoeHHE 3NEKTPOHHBIX O00JOYEK ATOMOB 3JEMEHTOB MajblX MEPUOAOB.
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OcoOEHHOCTH ~ CTPOCHHS DJIEKTPOHHBIX OO0OJIOYEK AaTOMOB JJIEMEHTOB OOJIBIIUX
nepuoioB (mepexoaHbix dnemMeHToB). [lonatue o0 opOutansax. s-, p- u d-opOutanm.
DOneKkTpoHHbIE KOH(UTypalMi aTOMOB XMMHUYECKHX AJIEMEHTOB.

CoBpemeHHas dbopmyIpoBKa ITepnognueckoro 3aKOHa. 3HayeHue
Ilepuoguueckoro 3akoHa u Ileproguyeckoi CHUCTEMBI XUMHYECKUX 3JIEMEHTOB Jl.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KaPTUHBI MUPA.

Jlemoncmpayuu

Paznuunsie opmbr [lepuoanyueckoil cucTeMbl XHUMHUYECKHX 23jieMeHToB JI. M.
Menneneesna.

Jlnnamudeckue TabiuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnutit onvim

1. MopenupoBanue IIOCTPOCHUSA Ilepnognueckon TaOJIHLIBI
XUMUYECKUX 3JIEMEHTOB.
2. IToctpoenne  momenun  CTpPOEHMS ~ aTroma,  HBOJIIOLMOHHBIE

IIPEACTABIICHUS O €r0 CTPOCHUH.

Ilpogpunvnvie u npogheccuonanvno 3HauUMbIE IIEMEHMbL COOEPHCAHUA.
PanmnoaktuBHOCTE. lcnonb3oBaHWE paJMOAKTUBHBIX HM30TOIOB B  TEXHUYECKUX
nensax. PEeHTreHOBCKOE H3IIy4yeHHE M €r0 MUCIIOIb30BAHUE B TEXHHUKE M MEIULUHE.
MopenupoBaHue Kak METOJ IIPOTHO3UPOBAHUS CUTYallMU Ha IIPOU3BOJCTBE.

2.1.3. CtpoeHue BeuiecTBa

HNonnas xummnyeckasi cBsi3b. KaTnoHsl, nx 00pa3oBaHUe U3 aTOMOB B pe3yJIbTaTe
mpolecca OKHUCIEeHHs. AHUOHBL, HX 0OOpa3oBaHME U3 aTOMOB B pe3yJbTaTe
IPOLIECCa BOCCTaHOBJIEHUA. MIOHHAs CBA3b KaK CBS3b MEXAY KaTHOHAMHU U aHHOHAMH
3a CUET BJIEKTpOCTaTHYecKoro mnpuTskeHus. Kiaccudukauuss HMOHOB: MO COCTaBy,
3HAKY 3apsia, HaJIUYUIO TUIPATHOW 000704YKH. IOHHBIE KPUCTAIIIMYECKUE PEIIETKH.
CBOMCTBA BEUIECTB C NOHHBIM THUIIOM KPUCTAJUIMYECKON PEIIETKH.

KoBanenTtHass xumuueckass cBsi3b. MexaHu3M o0O0pa3oBaHHsS KOBAJEHTHOMU
cBs3u  (OOMEHHBIH W JIOHOPHO-AKIICITOPHBIN). DIEeKTPOOTPUIATETBHOCTb.
KoBasieHTHBIE TIONSIpHAst U HeENoJspHAs CBA3U. KpaTHOCTH KOBAJEHTHOW CBS3U.
MounekysipHple M aTOMHBIE  KpHUCTaJUIM4ecKue pemeTkd. CBOWCTBa BEIIECTB C
MOJICKYJISIPHBIMA M @aTOMHBIMHU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Merannyeckass CBsA3b. Meramyeckass KpHUCTaJUIMYECKas pelIeTKa W
METAJIIMYECKass XuMU4YecKas CBsi3b. OU3NYECKUe CBOKMCTBA METAJUIOB.

ArperatHbie COCTOSIHHSI BeLIECTB M BOJAOPOAHAS CBA3b. TBeproe, XKUIKOE U
razoo0pa3Hoe cocTosiHus BemlecTB. llepexox BelmiecTBa W3 OJHOTO arperaTHoOro
COCTOSIHUSA B Ipyroe. BonoponHas cBA3b.

Yucrbie BemecrBa U cMecu. [loHsatue o cMecu BemecTB. ['OMOreHHBIE U
rereporeHHsie cmecu. CocTaB cmeceil: oObeMHass M MaccoBasl JIOJIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

Jucnepcubie cucrembl. [loHstue o aucnepcHoil cucreme. JucnepcHas daza u
aucnepcuonHas cpena. Knaccuduxaius aucnepcHbix cucteM. [loHsTHE O KOJUIOMAHBIX
CUCTEMAX.

Jemoncmpayuu

Mopenb KpUCTAIIIMYECKON PEIETKU XJIOPUAA HATPHSL.

O0pa3ibl MHHEPAIOB ¢ HOHHOM KPUCTANIMYECKOM PEIIETKOM: KalbIUTa, TaTuTa.
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Mopenu KpUCTALTHYECKUX PEIIETOK «CYXOTro JbAa» (WM Woja), anmasa, rpadura
(wnu xBapua).

[Tpubops! HA KUIKUX KPUCTAIIIAX.

OOpa3ipl pa3IMUHBIX AMCIEPCHBIX CUCTEM: 3MYJIbCHM, CYCIEH3UH, a’3pO30JieH,
resjen U 30J1eH.

Koaryssius.

Cunepesuc.

Oddexr Tunnpans.

Jlabopamopnvie onvimuol

1. IlpuroroBieHue CyClIEH3UU KapOOHaTa KaJIbLHs B BOJIE.
2. O3HaKOMJIEHHE CO CBOMCTBAMHU JTUCTIEPCHBIX CUCTEM.

Ilpakmuueckue 3anamusn

1. Pacuér 00BEMHOIT 7O ra3a B CMECH.

2. Pacuér maccoBoii mo1m mpumMecei B o0pasiie.

Ipopunbubie U mnpodeccHOHATIBLHO 3HAYHMMbIE 3JIEMEHThI COJEPKAHUS.
[TonsipHOCTH CBSI3U U MOJSAPHOCTH MousieKynbl. Konpencanusa. Tekydectb. Bosronka.
Kpucrammuzanusa. CyOnumanus u aecyonumanus. AHoMaiud (U3HUECKUX CBOMCTB
BoJbl. JKuakue kpuctamibl. MHUHEpalbl U TOPHBIE MOPOJbI KaK MPUPOJIHBIE CMECH.
OMyJnbCUU W CycneH3ud. 3oiu (B TOM 4mHCle a’po3onu) W renu. Koarymsius.
Cunepesuc.

2.1.4. Boaa. PacTBopbl. DJIeKTPOJTUTHYECKAS THUCCONMAIUS

Boaxa. PacrBopsl. PacrBopenme. Boma kak pactBoputens. PacTBopuMocCTb
BellecTB. HachleHHbIE, HEHACBIIIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTH
pPacTBOPUMOCTH Ta30B, JKUJIKOCTEH M TBEPAbIX BELIECTB OT pPAa3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJIEKTPOJIUTHYCCKAA  JIUCCOUHUALNUA.  OJEKTPOJIUTBI WU HEDIJIEKTPOUTBHI.
DIIEKTPOJMTHYECKAsT AHuccolranusa. MexaHu3Mbl AIEKTPONUMTHYECKONW JHCCOLMALUN
JUISL BEIIECTB C PAa3MYHbIMUA TUNAMU XHMHUYECKOW CBSI3U. ['WMIOpaTUpOBaHHbBIE H
HEruJApaTupoBaHHble HOHBI. CTENEHb ANEKTPOIUTHYECKON nuccounannu. CUIBHBIE U
cinabple  AeKTpoJauThl. OCHOBHBIE  MOJIOKEHUS  TEOPUM  AJIEKTPOJMTUYECKOU
nucconuanvu. Kuciorel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jemoncmpayuu

PacTBoprmoOCTb BELIECTB B BOJE.

Cobupanuie ra30B METOJOM BBITECHEHHUS BO/IBI.

PacTBopeHue B BoJE CEpHOM KUCIIOTHI U COJIEH aMMOHUS.

OO6pa3ibl KPUCTALIOTUAPATOB.

N3roroBneHne rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB  BJIEKTPOJMTOB M HEDJIEKTPOJIUTOB HAa  IPEAMET
JTUCCOLIAALIVY.

3aBUCHUMOCTh CTENEHU DJIEKTPOJUTHUYECKOM AUCCOIMALNNA YKCYCHOW KHCIIOTBI
OT pa30aBlieHUs PacTBOPA.

JIB>KEHHME OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.

IIpuroroBneHune KECTKOW BOIBI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO6pa3ibl MUHEpATbHBIX BOJ PA3TUYHOTO HA3HAUCHHUS.
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Hpaxmuuecxoe 3ansamue

1. Omnpenenenue pacTBopa 3aJaHHON KOHUEHTPALIMH.
2. YcTpanenue )k€CTKOCTH BOJIbI, PEeLICHHE 3aay.

3. KucnoTsl 1 OCHOBaHUS KaK 3JEKTPOJIUTHI.

4. Counu KaK 3J€KTPOJIUTHI.

Ipopuabubie U nNpodecCHOHATBHO 3HAYUMBIC JJIEMEHTbI COACPKAHMSL.
PactBopenue kak (Qusuko-xumuueckuid mporecc. TemnoBble 3¢ GdeKkTsl  npu
pactBopenur. Kpucramioruapatel. Pemenre 3a1a4 Ha MacCCOBYIO JIOJIK0 PaCTBOPEHHOTO
BenecTBa. [I[pumenenne BoAbl B TEXHUYECKUX Menx. JKECTKOCTh BOABI U CHOCOOBI
ee ycTpaHeHus. MuHepalbHbIE BOJBI.

2.1.5. Knaccuukanusi HeOpraHu4eckux coeuHeHuii U uX CBOMCTBA

Kuciaorsl m ux cpoiictBa. KUcnoTel Kak 3JIEKTPOJIUTHL, MX KiaccU(HUKALUs
[0  pa3IM4YHBIM NPU3HAKaM. XHWMHUYECKHME CBOWCTBA KHUCIOT B CBETE€ TEOPUU
ANEKTPOIUTUIECKON JACCOLMALIH. OcobeHnHocTn B3aUMOJICUCTBUSA
KOHLIEHTPUPOBAHHOW CEPHOM W a30THOM KHUCIOT ¢ MeTamuiaMu. OCHOBHbBIE CITOCOOBI
MTOJTYYEHHUS KACIIOTHI.

OcHoBaHusl U UX cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KiacCUpUKAIUSI
[0 pa3JIMYHbIM MpHU3HAKaM. XHMHUYECKHE CBOWCTBA OCHOBAHHMII B CBETE€ TEOPUU
AJIEKTPOJIMTHYECKON Auccouurannu. Pa3noxkeHne HepacTBOPUMBIX B BOJAE OCHOBAHUWU.
OcHOBHBIE CTIOCOOBI TOJTYYSHHUSI OCHOBAHMA.

Comm m ux cBoiicrBa. Comu kak 35eKTposiuTbl. ConM CpelHHe, KHUCIbIE U
OCHOBHbIE. XWMHYECKHE CBOMCTBA COJIEM B CBETE TEOPHUM DICKTPOJIUTHUECKON
nucconuanuu. CriocoObl MoaydeHus coyiei. I'uaponus coeil.

Oxcuabpl U ux cBoiictBa. CoseoOpa3zyronme W HecoJeo0pa3yrolme OKCHUIbI.
OcHoBHbIe, aM(OTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCThH XapakTepa OKCHIa OT
CTENEHU OKHUCJICHHSI OO0pa3yloIIero ero Meramia. XUMUYECKHe CBONCTBA OKCHIOB.
[TomyyeHnne okcHaoB.

Hemoncmpauuu

B3aumopenicTBre a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJUIaMH.

['openue docdopa u pacTBOpeHUE MPOIyKTa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMmGOTEPHOTO THAPOKCUIA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpaTuMbIii THAPOJIU3 COJIEH PA3TMIHOTO THUIIA.

Jlabopamopnsie onvimaol

1. HcnbiTanne pacTBOPOB KUCIOT HHANKATOPAMHU.

2. HcnpiTaHue pacTBOpPOB LIEIO0YEN MHAMKATOpamu. B3ammoneiictue
IICJI0YEH C COISIMH.

3. I'maposns cosen pa3auyHOro TUIIA.

Ilpakmuueckue 3anamus

1. Pacuér BbIXOAa NPOAYKTOB PEAKIIUH.

Ilpogpunvuvie u npogeccuonanvho 3HaUUMbBIE INEMEHMBL  COOEPHCAHUSL.
[IpaBuna pazbaBneHuss cepHOM KHUCIOTHL. McCmonapb30BaHWE CEPHOM KHCIOTHI B
IIPOMBIIUICHHOCTH. EfKne menouu, uxX MCIoIb30BaHuE B IIPOMBIIUICHHOCTH. ['amenas
U HeramieHasi HU3BeCTb, WX MPHUMEHEHHWE B CTPOMUTENbCTBE. lHWrmc u anebactp,
runicopanue. llonsatue o pH pactBopa. Kucnortnas, menodynas, HeWTpalbHas cpena
pPacTBOpPOB.
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2.1.6. Xumnyeckue peakuumn

Knaccudpukanusa xumuyeckux peakumid. Peakuum coenuHeHus, pas3ioxKeHus,
3aMmeleHus, obmena. Karanutnueckue peakuuu. OOpaTumble U HEOOpaTUMbIE
peakuuu. ['OMOreHHele M TIETEPOre€HHBIE  pEaKUUU. OK30TEPMUYECKHE U
PHAOTEPMUYECKUE  peakuumu.  TemnoBoll  3(p(deKT  XUMHMYECKHX  peakUuil.
Tepmoxumudeckre ypaBHEHHUS.

OKHCIUTEJIBbHO-BOCCTAHOBUTEIbHbBIEC peakuun. CreneHp OKHCJICHMS.
Oxucinrens U BOCCTaHOBIEHHME. BoccraHoBuTens U okucieHue.  Merog
AIIEKTPOHHOIO OanaHca TULSL COCTABJICHMSI YPaBHEHUN OKHUCIIMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIAMN.

Cxopocth xumMudeckux peakuuii. [loHATHE O CKOPOCTH XMMHYECKUX PEAKLUU.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX PEAKIHMA OT pa3iuyHbIX (DAaKTOPOB: MPUPOJIBI
pearupyronmx  BEHIECTB, WX  KOHLEHTPALUMH, TEMIIEpaTypbl, IOBEPXHOCTH
CONIPUKOCHOBEHMS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.

O0patumMocTh XMMHYeCKHX peakuuil. OOpaTuMble ¥ HEOOPATUMBIE PEAKIUU.
XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMELIEHHUS.

Jemoncmpavyuu
[Ipumepsl HEOOpPATUMBIX peaKIUi, UIYIIUX C OOpa3oBaHMEM OCajlKa, ra3a WU
BO/IbI.
3aBUCHUMOCTbh CKOPOCTH PEAKLIUH OT MIPUPOJIbI PEATUPYIOIINX BEIIECTB.
B3aunMopeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C PaCTBOPAMU THOCYJIb(paTa HaTpus
Pa3JIMYHON KOHIIEHTPAIIUU U TEMIIEPATYPHI.
Mopaens KUMIAIIEro CIOs.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaKIUU OT MPUCYTCTBUS KaTaau3zaTropa Ha
NpUMeEpe Pa3JIOKEHHs] MEePOKCHIa BOAOPOAAa C MOMOLIBIO TUOKCHIA MapraHua u
KaTaJasbl.
Mopenb 351eKTpoau3epa.
Mogenb 35IeKTpOIM3HON BaHHBI JJIS1 TOTYUEHHUS AITFOMUHMUS.
Mogenb KOJJOHHBI CHHTE3a aMMHUAaKa.
Jlabopamopnvie onvimuol
1. Peakuus 3aMelieHust MeIn *KeJIe30M B paCTBOPE MEAHOTO KyIopoca.
2. 3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUSI COJISTHOM KHUCIOTBI C
METAJJIaMH OT MX MPUPOJBL.
Ilpogpunvuvie u npogeccuonanvho 3HauUUMbBIE INEMEHMbBL  COOEPIHCAHUA.
[lonsitTue 00 »dnekTposnusze. IJIEKTPOJIU3 PaACIIaBOB. DJIEKTPOJIM3  PACTBOPOB.

ONEKTPOIINTUYECKOE MOIy4YEHUE AJFOMUHUSL. IIpakTrueckoe IIPUMEHEHHE
DJIEKTPOJINA3A. [NanbBanomnactuka. [anbBaHocTerus. PaduHupoBaHue LBETHBIX
METAJIJIOB.

Karamu3. T['omoreHHble ¥  TeTEpOTeHHbIE  KaTtaiu3atopbl.  [IpoMOTOpEI.
Karanutuueckue siapl. UHTrUOUTOPHI.
[Ipon3BOICTBO aMMUaKa: ChIpbE, anmnaparypa, Hay4Hble IIPUHIAIIBL.
2.1.7. MeTa/lIbl 1 HEMETAJLIbI
Metamiabl. OCOOEHHOCTH CTPOEHUS AaTOMOB M KpPUCTAUIOB. Du3NUecKue
cBoiictBa MeTauioB. Kiaccudukamuss METaWIOB 1O  Pa3IMYHBIM  TPU3HAKAM.
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XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUI DSl HAPSIKEHUN METaJIIOB.
Meramnorepmus.

O6mume  crnocoObl  moiyyeHus  MeramioB. lloHstTme o  MeTalTyprumu.
[TupomMeranmnyprus, THAPOMETAILIYPrus U d3JeKTpoMeTautyprus. CruiaBbl 4YEpHBIE U
LIBETHBIE.

Hemeranabl. OcobGeHHOCTH CTpoeHMst aToMoB. Hemeramisl — MpocThie
BEILIECTBA. 3aBUCHUMOCTh CBOWMCTB TaJOIN€HOB OT HMX IMOJOXKEHUS B IMEPUOAUYECKOU
cucreMe. OKHUCIUTENBHBIE W  BOCCTAHOBUTEIIBHBIE  CBOMCTBA  HEMETANIOB B
3aBUCHUMOCTH OT UX MOJIOKEHUS B PANY DJIEKTPOOTPULIATEIBHOCTH.

Jemoncmpayuu

Kosnekuus meraninos.

B3aumoneiicTBue MeTayuioB ¢ HeMmeTaulamMu (Kene3a, IIMHKAa W aJIIOMUHHS C
CEepoil, AIFOMUHHUS C OJIOM, CYPBMBI C XJIOPOM, TOPEHUE KEJe3a B XJIOPE).

['openne meTamios.

AJFOMUHOTEPMUS.

Komnekmuss wemerammoB. I'openue HemeTtamioB (cepwl, (ocdopa, yris).
BriTecHeHre MeHee aKTHMBHBIX TajJOT€HOB M3 PACTBOPOB MX CoJiel 0ojiee aKTUBHBIMU
rajoreHamH.

Mogens TpOMBIIIIEHHONW YCTAHOBKY JUIsl TPOU3BOJICTBA CEPHOM KUCIOTHL. MOJIenb
neyu Jyisi 00kura u3BecTHsKa. Kosekuuu npoayKiuii CHIIMKATHOM TPOMBITIIUIEHHOCTH
(crexna, papdopa, pasiHca, IIeMEHTa pa3IMYHBIX MAPOK U AP.).

Jlabopamopnuvie onvimaol

3akanka ¥ oTmyck crtanv. O3HaKOMJIEHHE CO CTPYKTypamHu ceporo u Oenoro
YyTryHa.

Ilpakmuueckue 3anamus

1. Petienue sxcriepuMeHTaIbHBIX 3a7a4.

IIpopunbubie U mnpodeccMOHAIBLHO 3HAYHMMBbIE JJIEMEHTbI COJEpP/KAHUS.
Koppo3ust MeTannoB: XHUMHUYECKass U JJIEKTPOXHUMHUYECKAs. 3aBUCUMOCTb CKOPOCTH
KOPPO3UH OT YCIIOBHH OKpysKaromie cpenbl. Kiaccudukanys KOppo3WHd METaLIOB
M0 Ppa3MyYHbIM npu3HakaM. CrocoObl 3alUThl METAIIOB OT Koppo3uu. [Ipon3BoacTBo
yyryHa u ctanu. [lomydueHne HemeTawioB (PpakIMOHHON MEPErOHKOM KUJIKOTO BO3IyXa
M DJEKTPOJIM30M  pacTBOPOB WM  PaCIUIaBOB  AJEKTPOJHUTOB.  CHIIMKaTHas
MIPOMBIIIJIEHHOCTH. [IpOM3BOICTBO CEPHOM KUCIIOTHI.

2.2. Opranuyeckasi XuMusi
2.2.1. OcHOBHBbIE MOHATHS OPraHUYECKOH XUMHMHU U TEOPUS CTPOEHUS
OpPraHMYecKuX COeAMHEHNH
IIpeamer opranuyveckoit xumuu. [IpupoaHbie, HCKYCCTBEHHBIE U CUHTETHYECKUE
opraHnyeckue BeulecTBa. CpaBHEHNE OPTAHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
BanentHOCTh. XMMHUECKOE CTpPOCHHME KaK TMOPAJOK COCIWHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.
Teopusi crpoenuss opranmyeckux coeaquneHuii A.M.BytiepoBa. OcHOBHbIE
IIOJIOKEHUSI TEOPUM XMMHUYECKOro CTpoeHus. M3omepuss m u3oMepbl. XHUMHUYECKHE
(bopMyIIbI 1 MOJIETT MOJIEKYJI B OPTaHHMUECKON XUMUHU.
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Kaaccuduxanus opranmdeckux BemiecTB. Kiaccupukanus Bemects 1o
CTPOSHHUIO YTJIEPOIHOTO CKeJieTa W HaJu4Hio (DYHKIIMOHAIBHBIX Tpymm. ['omoioru u
romosorusi. Hauana nomenknatypst [UPAC.

Knaccupukanuss peakuuii B opranm4yeckoii xumuu. Peakiyu npucoeInHeHus
(rupupoBaHMsl, TaJOTEHUPOBAHUS, THAPOTAIOreHUPOBAHUA, Tuaparanuu). Peaknuun
OTILEIJICHUS (JIETUAPUPOBAHUS, NETUAPOTrAIOTeHUPOBAHUS, AeruapaTaiuu). Peakiuu
3aMELICHUS.

Peakunn nzomepusanuu.

Jlemoncmpavyuu

Mopenu MOoJIEKyJI TOMOJIOTOB M MU30MEPOB OPraHUYECKUX COCINHEHUM.

KauectBeHHOE€ OOHapykeHHE yriaepoja, BOJIOpoAa M XJopa B MOJEKYJIax
OPTraHUYECKUX COCIUHECHUMN.

JlabopamopHnuwlit onvim

1. N3rotoBneHne MoAEIeH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Ilpakmuueckue 3anamus

1. Ompenenenue KJIacCOB OPraHUYECKUX COCTUHEHUM.

2. OrmpejenieHre TUTIOB XUMUYECKUX PEaKITUil.

3. Homenknarypa opraHudeckux coeMHEHUM.

4. BajeHTHOCTH 3JIEMEHTOB, CTPYKTYpHbIE (hOPMYJIIbl OPraHUYECKUX COCTUHEHUM.

Ilpogpunvnvie u npogheccuonanvHo 3HaAuUUMbBIE IIEMEHMBL COOEPHCAHUAL.
[lonsitue o cyOctpate u peareHte. Peakuuu OKUCICHUS U BOCCTAHOBJICHUS
OpTraHWYECKUX BELIECTB. CpaBHeHne KJ1accu(uKanuu COCIMHEHUI 151
KJaccu(pUKaMyU peakuuidi B HEOPraHMYECKON M OPraHUYeCKOW XMMUHU.

2.2.2. Y1i1eBO0PO/IbI U UX MPUPOAHBIE HCTOYHUKHU

AJIKaHBI. TOMOJIOTMYECKMM PO, W30MEpUs U HOMEHKIATypa aJIKaHOB.
XVMMHUYECKHE CBOWCTBA aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIleHHE, Pa3JI0KEHHUE,
neruapupoBanue. [ I[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. OJTHIIEH, ero MOJIyYECHHUE (merunpupoBaHUEM JTaHa,
JENoIMMEpPU3alMed MOINATUIIEHA). | OMONIOTruUecKuil psill, U30MeEpHsi, HOMEHKIIATypa
anKeHOB. XMMHMYECKHE CBOWCTBA JTWJIEHA: TOPEHUE, KAYECTBEHHbBIC pPEaKIUU
(oOecriBeunBaHre OpOMHOIM BOJBI W pacTBOpa IE€pMaHTaHaTa Kalivs), TUIApaTailus,
noguMepusanus. [[pumeHenne 3TuiieHa Ha OCHOBE CBOWCTB.

JAuenbl u kayuyyku. [loHsTHE O AMEHAX KaK yrieBOAOPOJAX C ABYMs JIBOWHBIMU
ce3siMu.  CompspkeHHbIE  JTUEHBI. XHWMHYECKHE CBoiicTBa OyragmeHa-1,3 wu
u3omnpeHa: oOecuBeurBaHWE OpOMHOM BOJAbI M MOJUMEpU3AUsl B  KAy4YyKH.
HarypanbHbelil M cHHTETHYECKHE KayyyKH. Pe3uHa.

AJNKHHBI. AueTwieH. XHUMHUYECKHE CBOMCTBA aleTUJICHA: TOpPEHHUE,
oOecliBeunBaHUE OPOMHON BOJbI, MPUCOEAUHEHUN XJIOPOBOJIOPOJA W TUIpATALIMS.
IIpumeHenue aneruwieHa Ha OCHOBE CBOWCTB. MexkiiaccoBas U30MepUs C
aJKaJIiCHAMMU.

Apenbl. ben3zon. Xumuueckue  cBoiicTBa  OeH301a: TOpPEHHE, PpPEaKIUu
3aMmernieHusi  (rajJoreHupoBaHuWe, HUTpoBaHue). [IpumeHeHue OeH301a HA OCHOBE
CBONCTB.

IIpupoaHble  HMCTOYHMKHM  yriesoaopoaoB. Ilpuwpoanslii ra3:  cocTas,
MIPUMEHECHUE B KAayeCTBE TOILIMBA.

Hedts. Coctas u nepepadbotka nedtu. [leperonka nedpru. Hedrenpomykrer.
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Jemoncmpayuu

['openue meTaHa, 3THIICHA, ALIETUICHA.

OTHollIeHHE MeTaHa, 3TUJIEHA, aleTUIeHa U OeH30J1a K pacTBOpaM IepMaHraHaTta
Kalusi 1 OpOMHOM BoJIE.

[TonyuyeHnne »STuieHa peakuuend JerujapaTaldd  3TAaHOJIA, alleTWIeHa —
TUAPOJIM30M KapOuJia KaJlblusl.

Paznoxxenune kaydyka Ipud HAarpe€BaHWM, HCIBITAHUE IPOAYKTOB Pa3JIOKECHUS
Ha HEMPEIEIbHOCTb.

Komnekuus o6pasuoB Hehptd u HedrenpoayktoB. Komnekuus «KaMeHHbIN
YIroJib Y IPOAYKIHS KOKCOXUMHUYECKOTO MTPOU3BOJCTBAY.

Jlabopamopnwie onvimaol

1. O3HakOMIJICHHE C KOJUICKIIMEW oO0pas3ioB HEPTH W TPOIAYKTOB €€
nepepadoTKH.

2. O3HakoOMJICHHE C KOJUICKIIMEW KaydyKoB M oOpaslaMu W3Ol U3
PE3UHBL.

Ilpakmuueckue 3anamus

1. Xumuueckue cBoiicTBa O€H3011a.

2. IlpuponaHble HCTOUHUKH YTIEBOIOPOIOB.

3. IlpupoaHbie HICTOYHUKH YTIEBOJAOPOOB UX MPUMEHEHHE.

4. CpaBHEHUE KJIaCCOB yTIJI€BOJIOPOIOB.

Ilpogpunvuvie u npogeccuonanvho 3HauUMbIE INEMEHMbL  COOEPIHCAHUS.
[Ipasuno B. B. MapkoBHukoBa. Krnaccupukauuss M Ha3Hau€HHE KAay4dyKOB.
Knaccudukanus v Ha3HaueHHe pe3rH. BynkaHuzanus kaydyka.

[Tonyuenne aneTusieHa MUPOJU30M METaHa U KapOUIHBIM crocobom. Peakius
MoNUMeEpU3aluu  BUHWIXJIopuaa.  [lonuBUHMAXIIOpUA HW  €r0  NPUMEHEHHE.
Tpumepuzanus aneTuieHa B 0eH30171.

[lonsitTue 006 oKcrpakiuu. BoccraHoBieHue HUTPOOEH30Jla B AHUJIUH.
I'omonornueckuit psig apeHos. Toiryon. Hurposanue tonyosa. Tportui.

OcHoOBHbIE HaNpaBJIEHUs MPOMBIIIEHHON MepepadOTKU MPUPOJIHOTO Ta3a.

[TonyTHbI HEDTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl TPOMBINUIEHHON —MepepadOTKH  HEPTH: KPEKUHT, PUDOPMHUHT.
OxTaHOBOE YKCII0O OEH3MHOB M METAHOBOE YHCIIO TU3EJIbHOTO TOIUINBA.

Koxkcoxumuueckoe nmpou3BOACTBO U €ro MPOAYKIHS.

2.2.3. Kuciopoacoaep:xaiiyue opraHuvdecKue coeIuHeHUus

Couprel. [lonyyeHue sTaHona OpOKEHHMEM TJIIOKO3bl U THUJIpaTalieil 3TUJeHa.
['unpoxcunpHas rpynna kak GyHKiuuoHanbHas. [ToHsTHE O TpeleabHBIX 0JIHOATOMHBIX
cnuprax. XUMHYECKME  CBOMCTBA  ATAHOJA: B3aUMOJICICTBUE C  HATPHUEM,
o0pa3oBaHME MPOCTBIX M CIOXKHBIX PUPOB, OKUCIEHWE B anpAerui. IIpumenenue
ATAHOJAa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IOCIEACTBHUS ISl OpraHh3Ma
YEJI0BEKA U MPENYIIPEKICHUE.

I'minepun  Kak IpeACTaBUTENb  MHOIOAaTOMHBIX — CUpTOB. KauecTBeHHas
peakuus Ha MHOTOaTOMHbIE cnupThl. [IpuMenenne rouuepuHa.

®enoJ. Ousnueckre MU XUMHUYECKHE CBOMCTBa (¢eHona. B3aumHoe BiusHUE
aTOMOB B MoOJIeKyse (eHola: B3aUMOACHCTBHE C THUAPOKCHUAOM HATpUS M a30THOU
kucnotoil. [I[pumenenne eHona Ha OCHOBE CBOMCTB.
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Aabaeruanl. Iloustue 00 anbJaerugax. AnpnernaHas rpymma  Kak
dbyukuonansHas. dopmanpaerun 51 ero CBOMCTBA: OKHUCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIEHHME B COOTBETCTBYIOIIMI  CIHPT.
[TonydeHne aibAETUIIOB OKHCIEHHUEM COOTBETCTBYIOIIMX cnupToB. [IpuMmeHeHune
(dbopmaiiblieruia Ha OCHOBE €r0 CBOMCTB.

KapOonoBbie kuciaorbl. [lonstue o kapOoHOBBIX KucioTax. KapOokcuiabHas
rpynmna Kak (yHKIMOHaJIbHAsA. ['OMOJIOTMYECKUN psii MPEENbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [lomydyeHre KapOOHOBBIX KHUCIOT OKHCJICHHEM ajlbJeTU/IOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTBL: OOIIUME CBOWCTBA C MHUHEPATbHBIMU
KHCJIOTaMU W peaknus dTepudukanuu. [IpumeHeHne yKCyCHOW KHUCIOTHI Ha OCHOBE
CBOKCTB. BpICIINE KUPHBIE KUCIIOTHI

Ha MPUMEPE MAITBMUTHHOBOM M CTEAPUHOBOM.

Caoxuble 3¢pupbl u :kupbl. [lomyueHue CHOXKHBIX dPUPOB peakuuen
srepudukanuu. CroxHbeie 3Qupsl B OpUpOJE, UX 3HaueHHE. [[puMEHEHUE CIIOXKHBIX
3(UpOB HA OCHOBE CBOMCTB.

Kupwr kak croxueie 3¢upsl. Knaccubukamus xKupoB. XUMHUUYECKHE CBONCTBA
KAPOB: TUAPOJIM3 U TUAPUPOBAHUE KUIKUX KUPOB. [IprmMeHeHuEe XUPOB HA OCHOBE
CBOWCTB. MbLIa.

YraeBoabl. YrieBoAbl, UX KIacCHPUKALMI: MOHOCaxapuabsl  (TJIFOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v [eUIII03a).

I'moko3a —  BEIIECTBO C  JIBOMCTBEHHOM (PYHKIMEH —  ajbIeruJ0CIHUPT.
XUMHUYECKUE CBOMCTBA TIIFOKO3bI: OKUCIEHUE B IIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBIICHHE
B copOuUT, cnupToBOE OpoxeHue. [[puMeHenue ritoKo3bl HA OCHOBE CBOMCTB.

3HayeHHE YIJIEBOJIOB B JKMBOW MPUPOJE U KU3HU 4desoBeka. [lonsitre o peakuusax
MMOJUKOHJACHCAIIMM W TUAPOJIM3a Ha MNPHUMEPE B3aWMOIIPEBPAIICHUN: TJIIOK03a
<>TI0JIMCaxapul.

Hemoncmpauuu

OkwuciieHue cnupTa B ajabJIeTUI.

KauecTBeHHbBIE peaKIIMM HA MHOTOAQTOMHBIE CIIUPTHI.

PactBopuMoCTh deHoIa B BOJie Ipu OOBIYHOM TeMIepaType U HarpeBaHUH.

KauectBennsie peakuuu Ha HEHOM.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIIOKO3BI.

OkucieHue anbIeru0B U TIII0KO3bI B KUCIOTY ¢ TOMOIIbIo ruapokcuaa meau (II).
KauectBennas peaxius Ha kpaxmain. Komtekius 23pupHbIX Mace.

Jlabopamopnvie onvimaol

1. PacTtBopeHue riuuepuHa B BOAE U B3aUMOAEHUCTBUE C THAPOKCUIOM
meau (1I).

2. CBoiicTBa YKCYCHOM KUCJIOTBI, OOIIHE CO CBOMCTBAMU MUHEPATBHBIX
KUCJIOT.

3. Jloka3zaTenpCTBO HENPEAEIbHOTO XapaKTepa )KUIAKOI0 KUpa.

Ilpakmuueckue 3anamusn

1. Kucnopoxacoaepkaiiiye OpraHu4ecKie COeIMHEHUSI.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvlie INEMEHMbl COOEPIHCAHUA.
MeTuiioBblii  CHOUPT M €r0 HKCHOJIb30BAHME B KA4eCTBE XUMHUYECKOTO ChIPbA.
TokCMYHOCTP METaHOJNIA W TpaBWIA TEXHUKKA O€30MacHOCTH TpH paboTe C HHUM.

17



OTUIICHTIIMKOJIb U €r0 MPUMEHEHHE. TOKCUYHOCTh STUJICHIJIUKOJS U MPaBUjIa TEXHUKU
0e3o0macHOCTH ITpH paboTe ¢ HUM.

[Tonyyenue ¢QeHona M3 MPOAYKTOB KOKCOXMMHYECKOTO IPOU3BOACTBA U U3
OeH3zona.

[Tonukonaencauust dopmanpaeruaa ¢ (erosom B (deHonoGopMaIbAETUIHYIO
cmony. Aneranpaerus. lloHsatne o KeToHax Ha mpuMepe aireroHa. I[IpuMeHeHue
alleTOHAa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KHUCIOT (LIAaBEJIEBON KHUCIOTHI KakK JIBYXOCHOBHOM,
aKpUJIOBOM KHMCJIOTHI KaK HETMpeaeabHON, OCH30MHON KUCIOThI KaK apOMaTHYeCKOM ).

[InenkoobOpa3yromue Macna. 3aMeHa XHUPOB B TEXHUKE HEMHILIEBHIM ChIPbEM.
CuHTEeTHYECKHE MOIOIIKE CPEICTBRA.

Momnounokucioe OpoxeHue rioko3sl. Kuciomonounsie mpoaykTsl. CHIIOCOBaHHE
KopMOB. HutpoBanue nemntonossl. [Iupokcunun.

2.2.4. A3oTcoaep:kaiue opranudeckue coequHenus. [loammepsnl

AMuHbl. [lonsTue 06 amumHax. Anudaruyeckue amMHHbBI, WX Kiaccu(UKaLUsg U
HOMEHKJIaTypa. AHWIMH KaK OpraHu4eckoe oOcHoBaHue. [lonmydyeHue aHwiIMHA Wu3
HUTPOOEH307Ia.

IIprMeHnenne aHuIMHAa HA OCHOBE CBOMCTB.

AMHMHOKHMCJIOTBI. AMHHOKUCIOTBI Kak aM@oTepHble IU(YHKIUOHAIBHBIC
OpraHUYECKUE COCIMHEHUSA. XMMHUYECKHE CBOMCTBA AMUHOKHCIIOT: B3aUMOJCHCTBUE C
niesioyamMu, KHCIOTaMu W JIpYyr ¢ JApyrom (peakuusi noyiMkoHjaeHcauuw).llentuanas
CBSI3b U MOJIUIICTITH/IBI.

[IpruMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

beaxn. IlepBuunasi, BTOpuUYHas, TpETUUHAs CTPYKTYpbl O€JIKOB. XHUMHYECKUE
CBOMCTBa OCJIKOB: TOpPEHHWE, JIeHATypalMs, TUAPOJIU3, LBETHbIE PEAKIUU.
buonornueckue QpyHKIIMN OEIKOB.

Ionumepsl. benku u nonucaxapuabl Kak OMOMOIUMEPHI.

Ilinactmacewl.  IlomyueHne  moiMMepoB  peakuMed  MOJUMEPU3ALUU U
IIOJIMKOHJECHCAMK.  TepMOIUIACTMYHBIE W TEPMOPEAKTUBHBIE  ILIACTMACCHI.
[IpencraBurenu miacTMmace.

Bosokna, wux kiaaccupukanusa. Ilonmyyenue  BonokoH.  OtnaenbHbIE
IIPEACTABUTENN XUMHUYECKUX BOJIOKOH.

Jemoncmpayuu

B3aumopaelicTBue aMMHuaka U aHUJIMHA C COJITHOM KUCIOTOM.

Peakuus anunmHa ¢ GpOMHOM BOJIOH.

JlokazaTenbCTBO HAMMUUS (PYHKIIMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

[{BeTHBIEC peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnuvie onvimaol

1. PactBopenue 6e1KkoB B BOJIC.
2. OobHnapy>xeHue 0eJIKOB B MOJIOKE U MACHOM OyJIbOHE.
3. Jlenarypanus pactBopa OejKa KypHUHOTO siiflla CIUPTOM, pacTBOpaMu

COJICH TSKEJIBIX METAJIJIOB U IIpHU HAarp€BaHuu.
Hpakmuuecmte 3anamusn
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1. Pemenne  SKCHEpUMEHTANBHBIX  3a7ad  HAa  WIACHTU(UKAIUIO

OPTraHUYECKUX COCAUHECHUMN.

2. Pacno3naBaHue miacTMacc U BOJIOKOH.

Ilpogunvuvie u npogheccuonanvno 3nHavumvle INEMEHMbL COOEPHCAHUS.
AMuHOKanpoHoBasi kucioTa. KampoH Kak MNpencTaBUTENb MOIHMAMHUIAHBIX BOJIOKOH.
Hcnonb3oBanne ruAponun3a OCIKOB B  MNPOMBINUICHHOCTH. [lOAMBUHUIXIIOpU],
nonuteTpadTopITHIICH  (TedIIoH). denonogopMalibIeTUIHbIE J1aCTMACCHI.
Hemnynoun. IlpoMeliuieHHOE MPOU3BOJICTBO XUMHUECKUX BOJIOKOH.
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3. Temsl pedpepaToB (10KJI210B), HHAUBUIYAIbHBIX POEKTOB.

1. buorexHoJIOTHs U reHHast nHxeHepus — TexHoaorun X XI Beka.

HaHoTexHonoruss Kak MPUOPUTETHOE HAMpABIEHWE PAa3BUTHS HAyKU W

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apaKUBaHUS BOJIbI.

AJIOTpOIHS METAJIIOB.

Kuznp n gesrenpHocTs . 1. Menaeneena.

«Ilepuoanueckomy 3aKOHY OyiyIiee He TPO3UT Pa3pyILICHUEM. .. »

Cuntes 114-ro anemenTa — TpuyM@d poccUicKux hU3UKOB-SACPIIUKOB.

N3oTomel Botopoaa.

. Mcnonp3oBaHue paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETISAX.

10 PeHTreHoBCKOE U3ITyYEHHE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.

11.11na3mMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AmopdHbie BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana OKpY Karolen Cpelibl oT XUMUYECKOTO 3arpsi3HEHHUS.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arPsI3HEHUS OKPYKAOLIEH Cpebl.

14.TIpumeHeHne TBEPIOT0 U ra3000pa3Horo okcuaa yriaepoaa (I1V).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble  CHUCTEMbI, MX KiIacCU(UKaLMig U HUCIOJIb30BAHUE B
po(heCCUOHATILHON e TENIbHOCTH.

17.KocMmeTuueckue reiu.

18.IlpumeHeHne CycreH3uid U IMYIbCHI B CTPOUTEIIHCTBE.

19.MuHnepaibl ¥ TOpHBIE TOPOBI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT u cpefa sl XUMUYECKOTO TpoIiecca.

22.Ku3nub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiaq, OTEYECTBEHHBIX YYEHBIX B pA3BUTHE TEOPUU DIIEKTPOIUTHUECKON
JUCCOLIMAINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBILUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJI0Ta — «XJIe0 XUMHUUECKOU MPOMBIIUICHHOCTHY.

26.Vcnionp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO MPOGUIIs.

27.OKcHIbl ¥ COJIM KaK CTPOUTEIIbHBIC MaTepUalIbI.

28.Uctopus rurca.

29.1ToBapeHHas coJIb KaKk XUMUYECKOE ChIPhE.

30.MHoronukuii kapOOHAT KaJdblUs: B IPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHNE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOIUTOB.

34.21eKTpou3 paciiaBoB JIEKTPOJIUTOB.

35.IIpakTrueckoe IIPUMEHEHUE AIEKTPOIN3A: paduHHUpOBaHUE,
raJibBaHOIIACTUKA, TaJIbBAHOCTETHS.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.21eKTpOTUTHYECKOE MOJTyUYeHHE U paQpUHUPOBAHIE METH.

38.Ku3nb u gesrenpbHOCTh . J[9BH.

no

©®ONDUIA W
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39.Ponp MeTtanmoB B HCTOpPHM  4YeNOBEUYECKOW  mmBWIM3auuu. Mcropus
OTEUECTBEHHONW  4depHOW wmeTamuryprud. COBpPEMEHHOE METALTyPrHYeCcKOe
IPOU3BOJICTBO.

40.McTtopusi 0TE€4eCTBEHHOM IIBETHOW MeTautypruu. Posb MeTainoB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOrpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alIUTHI OT KOPPO3HUHU.

42.VluepTHbIE WU 6J1aropoIHbIE Ta3bl.

43.Poxxmaromnme cojii — TrajJIOreHbl.

44 Victopus MBEJICKON CITUYKH.

45.VicTopust BOSHUKHOBEHUS 1 Pa3BUTHSI OPTAHUUECKOU XUMUHU.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Porlb  OTEYECTBEHHBIX YYCHBIX B CTAaHOBJICHUM W Pa3BUTUH MHUPOBOU
OPTraHUYECKON XUMHH.

49.CoBpeMeHHBIC MPEACTABICHUS O TCOPHH XUMHUYECKOTO CTPOCHHSI.

50.0Okonoruyeckre acreKkThl UCIOJIb30BAHUS YTIEBOJIOPOIHOTO CHIPbS.

51.OxoHOMHUYECKHE aCIEKThI MEXTYHapPOIHOTO COTpPYIHHYECTBA o
UCIIOJIb30BAHUIO YTJIEBOJAOPOJIHOIO CHIPbS.

52.ctopusi OTKpBITHS U DPa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUU B
Poccuiickon @enepanmm.

53.XuMHUsl YIIIE€BOJOPOTHOTO CHIPhS U MOsI OyayIas nmpodeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €r0 BUJIbI 1 Ha3HAYCHUE.

55.CuHTeTHYECKNE KayUyKH: UCTOPHUSI, MHOTOOOpa3Ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHIYECKOE TPOM3BOACTBO M €r0  POJb B  HAYYHO-TEXHHYCCKOM
nporpecce.

57.CBapouyHoe TPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

58 Hepts w® ee  TpaHCIIOPTHPOBKA KaK  OCHOBA  B3aWMOBBITOJIHOTO
MEKIYHAPOJIHOTO COTPYAHUYECTBA.
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4, CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCHUILIAHBI

4.1. O6beM yueOHOM NTMCUMILTUHBI M BUbI Y4eOHOH padoThl (04HOE OT/AeIeHNE)

Bup y4eOHoii padoTsl

Oo0BeM 4acoB

MaxkcuMmaabHasi yyeOHast HArpy3Ka (Bcero) 257
O0s13aTesibHAst ayIMTOPHast yueOHasi HArpy3Ka (Bcero) 171
B TOM YHCJIE:
nabopaTopHble pabOThI 18
pPaKTUYECKUE PabOTHI 22
KOHTPOJIbHBIE paOOThI 4
KypcoBasi paboTa (IIpoeKT) (eCIi MpeTyCMOTPEHO) -
CamocrosiTesibHas padoTa CTyAeHTa (BCero) 86
B TOM YHCJIE:
CocraBieHue npe3eHTanun 10
CocraBiieHuEe KpOCCBOPIOB 10
CocraBieHue TECTOB 15
CocTaBneHue cxeM-KOHCIIEKTOB 20
PedeparuBnas pabota 15
DKCKypCUu 15
[IpoekT ¢ ucnoap30BaHEM HH(POPMALIMOHHBIX TEXHOJIOTUN 1
ATTecTanus Mo TUCIHUILINHE IK3amen

22




5. TeMaTuyeckoe MJIAHUPOBaHHMeE YUeOHOI TUCHUIIMHBI « XUMMS» 1J1s mpodeccun: 43.01.09 «IloBap, koHauTEP» (0UHOE

oTeJIeHue)
Make. KoanyecTBo ayANTOPHBIX YaCOB
yue0.
CamocrosiTesbHast TpakTHueckie
HaumeHoBaHue pa3/ie/ioB M TeM | Harpyska paboTa cTyaeHTa Teoperuueckoe (cemmmapckue) u Kypcosoe
Bcero
cryacnTa (vac) o0yuyeHue J1abopaTopHble NPOEeKTHPOBaHHE

(uac) 3aHATHA
Beenenne 5 2 3 2 1
Paznen 1. Obmas u 162 54 108 88 20
HeopraHuyveckass XUuMHs
Tema 1.1. OcHOBHBIE IOHATHA U 12 4 8 6 2
3aKOHBI XUMUHU
Tema 1.2. Ilepnonnueckuii 3aK0H U
nepuondecKas cucreMma
XUMHUYECKHX 3JIEMEHTOB 9 3 6 4 Z
JI..MenneneeBa u cTpoeHue
aTroma
Tema 1.3. CtpoeHue BemiecTBa 15 5 10 6 4
Tema 1.4. Boga. PacTBopbl. 15 5 10 6 4
DNEeKTPOTUTHYECKAsT TUCCOIHAIINS
Tema 1.5. Knaccudukanus
HEOPraHNYECKUX COCTUHEHUN U UX 36 12 24 20 4
CBOMCTBA
Tema 1.6. Xumnueckue peakuu 42 14 28 26 2




Tema 1.7. MeTaiuibl 1 HEMETAILIBI 33 11 22 20 2
Pazjien 2. Opranuyeckasi XuMusi 90 30 60 41 19
Tema 2.1. OCHOBHBIE NOHSATHS

OpPraHUYECKON XUMUU U TEOpUs 22,5 75 15 10 5
CTPOEHHUS OPTaHUYECKUX

COEMHEHHI

Tema 2.2. YrneBogopoas! v ux 24 8 16 10 6
MPUPOIHBIE UCTOUHUKH

Tema 2.3. Kucnopon conepsxaniue 24 8 16 12 4
OpraHUYEeCKHEe COCTUHEHUS

Tema 2.4. AzoTconepxariue

OpraHUYEeCKUE COCTMHECHUSI. 19,5 6.5 13 9 4
[Tonumepst

Bcero mo qucuuniinHe 257 86 171 131 40




6.XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM 1eSITeJIbHOCTH CTYIeHTOB

Coaep:xanune XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTY/IEeHTOB
00y4eHust (Ha ypoBHe y4eOHbIX JAeicTBHIl)

Baxueiimue YMeHue naBaTh ONPENEIICHUE W ONEPUPOBATH CICAYIOIIUMH XUMHYECKUMH

XHMHUYeCKHe MOHATUSIMH:  BELIECTBO,  XMMHMYECKHH  DJIEMEHT, aTOM,  MOJIEKYIa,
NOHSITUS OTHOCHUTCIIBHBIC aTOMHAs U MOJICKYJIsIpHAad MacCcChbl, NOH, aJlJIOTPOIIHA, U30TOIIbI,

XMMHYECKass CBS3b, OJIEKTPOOTPULIATEIIBHOCTh, BAJCHTHOCTb, CTECIECHb
OKUCJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA, PACTBOPBHI,
3JEKTPOJIUT U HEAJIEKTPOIIUT, JICKTPOIUTHUECKAs JUCCOLMAIINS, OKUCITUTEIb U
BOCCTAHOBHUTEJIb, OKHCIICHHE U BOCCTAHOBJICHHUE, TEIJIOBOM A(pQeKT peakuuw,
CKOpPOCTh XMMHYECKOM peaKIuu, KaTajlnu3, XHUMHYECKOE pPaBHOBECHE,
yIJIEPOIHBIN CKelleT, GyHKIIMOHATIbHAs TPYIa, U30MEPHs, TOMOJIOTHS

OcHOBHBIE 32AKOHBI
XHMHH

@opMyIHpPOBaHUE 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB U TOCTOSHCTBA
COCTaBa BEIIECTB.

yCTaHOBKa HpH‘IHHHO-CHeILCTBeHHOﬁ CBs3H MG)KI[y COIICp)KaHI/IeM

ATUX 3aKOHOB M HAIMHCAaHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.

VYcraHoBKa HBOJIONMOHHON CYIIHOCTH MEHJIENIEEBCKOM W COBPEMEHHOMU
dbopmynupoBok mnepuoguueckoro 3akona JI. WM. MenneneeBa. OObscHeHue
(bH?)PILIeCKOFO CMBICJIA CHUMBOJJIUKHA HGpHO[{H‘IGCKOﬁ Ta6JII/IIII)I XUMHUYCCKUX
sanementoB J[. . MenneneeBa (HOMEpOB 3JeMEHTa, MEPUOAA, TPYIIIBI) U
yCTaHOBKa HpI/I‘II/IHHO-CJIGIICTBeHHOfI CBA3HU MG)KIIy CTpOGHI/IeM aToMa H“
3aKOHOMEPHOCTSIMH H3MEHEHHSI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX HMU
BCIIICCTB B nepuonax u rpynnax.

XapakTeprucTUKa HIEMEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB MO UX

nonoxxeHuto B [lepuoanueckoii cucreme /. . Menneneena

OcHoOBHBIE TeOpUH
XUMHH

YcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMUUYECKUX BEIIECTB OT CTPOCHUS AaTOMOB
00pa3yIomuX UX XUMUUYECKHUX JIEMEHTOB.

XapaKTepUCTUKA BaXXKHEUILINX TUIIOB XUMUUYECKUX CBSI3€W U OTHOCUTEIBHOCTH
aToil Trnosoruu. OOBsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTATUIMYECKUX PELIETOK.

@opMyJIUPOBKA  OCHOBHBIX  TMOJOKEHUHW  TEOPUU  BJIEKTPOIUTHYECKOMN
JUCCOLMAlMU U XAPAaKTEPUCTHUKA B CBETE€ 3TOW TEOPUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COeMHEHNN. POPMYITUPOBKAa OCHOBHBIX ITOJIOXKEHUN
TEOPUU XUMHUYECKOTO CTPOCHUSI OPraHUUYECKUX COEAUHEHUN U XapaKTEPUCTUKA
B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUI

Bakueiinime
BellecTBa U
MaTepHUaJIbl

XapakTepucTuka COCTaBa, CTPOCHMS, CBOMCTB, IMOJYYEHUS M TPUMEHEHUs
BaxHeimux MetamwoB (IA u II A rpynm, amoMuHus, >Kene3a, a B
€CTeCTBEHHOHAYYHOM Tpoduiie 1 HEKOTOPHIX d-3JIEMEHTOB) M UX COCTUHEHHIA.
XapakTepucThKa COCTaBa, CTPOCHHs, CBOMCTB, TOJYYEHUS W TPUMEHEHUS
BaxkHeimmx HemetaimoB (VIII A, VIIA, VIA rpynm, a Takxke a3ora u
dbocdopa, yriaeposna 1 KpeMHHsI, BOJIOPOJIA) i KX COSTMHEHUI.
XapakTepucTuka COCTaBa, CTPOCHMS, CBOMCTB, IMOJYYEHUS M TPUMEHEHUS
BAKHEHMIINX KJIACCOB YIJIEBOJOPOJOB (QJIKaHOB, LHKIJIOAJIKAHOB, aJKEHOB,
QIIKMHOB, apE€HOB) U MX HanOoJiee 3HAUMMBIX B HAPOJHOXO3SHCTBEHHOM IUTaHE
MpeICTaBUTENEH.

AHanorn4Has xapakTepUCTHKa BaXKHEUIINX MTPeICTaBUTENIEH

JIPYTUX KJIACCOB OPraHMYECKHUX COEAMHEHUN: METaHOJIa U 3TAHOJA, CIOKHBIX
3(QUpPOB, KHUPOB, MbUI, adbACTUAOB ((HOpMaIbACTUAOB U aleTAIbICTHU/IA),
KETOHOB (armeroHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJOTBI, IS




€CTeCTBEHHOHAYYHOTO TPOQUIIS TMPEICTABUTENCH IPYTrUX KIACCOB KHUCIOT),
MOHOCAaxapuJoB (TJIOKO3bI), JucCaxapusioB (caxaposbl), MOJUCAXaPHUIOB
(Kpaxmaia ¥ IeJUTF0JIO3bI), aHUJIMHA, aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

KHu3HEeHHBIH MUK
KJETKH

O3HaKOMIJICHHE C KIIETOYHOM TGOpHCﬁ CTPOCHUS OPTraHU3MOB.

VYMeHHne CcaMOCTOSTEIbHO HCKaTh J0Ka3aTeiabCTBa TOT O, 4YTO KICTKa —
OJIECMCHTAapHas XuHBasgd CHUCTEMa KW OCHOBHAas CTp}’KTypHO'(l)YHKHI/IOHaJ'IBHaH
CAMHUIIA BCCX KMBBIX OPraHu3MOB

XuMH4YecKHil A3bIK U
CHMBOJINKA

Hcnonws3oBanue B yudeOHOM U MPOPECCUOHATHHOM IeATEIbHOCTH

XUMHYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3Banue wu3y4eHHBIX BEHIECTB 10 TPUBUAIBHOM WM MEXKIYHAPOIHOMN
HOMEHKJIATYpE U OTPAXKEHUE COCTaBa JTHUX COCAMHEHUW C IOMOLIBIO
xumuueckux (opmyn. OTpaxeHHe XHUMHUYECKUX MPOILECCOB C MOMOUIBIO
YPaBHEHU XMMHYECKUX PEAKIUI

XuMmuuyeckue
peakuumn

OObsicHEeHHE  CYIIHOCTHM  XHMHUYECKUX  mpoueccoB.  Krnaccudukanus
XUMUYECKUX PEAKIUA MO Pa3IUYHBIM MPU3HAKAM: YHCIY U COCTaBY MPOIYKTOB
U peareHroB, TeIoBoMy d(dekTy, HampaBieHuto, (aze, HAIUYUIO
KaTajanu3aTopa, M3MEHEHHMIO CTENEHEH OKHCIIEHUS 3JIEMEHTOB, 00pa3yrOIIMX
BElIEeCTBA.

VYcraHoBka MPU3HAKOB OOIIEr0 W PA3IMYHOTO B THUIIOJIOTHH PEAKIUN s
HEOpPraHWYeCKOl M opranunyeckoil xumuu. Kriaccuduuukanusi BellecTB u
MPOIIECCOB € TOYKH 3pEHUs] OKHCIEHHUsA-BoccTaHoBNeHUsA. (CocTtaBieHue
yYpaBHEHUH peakuui

C TOMONIBI0O MeToAa »dJIEKTpoHHOro OanaHca. OOBACHEHHE 3aBUCHUMOCTHU
CKOPOCTH XMMMUYECKOW PEaKIMH U TOJOKEHHS XMMHUYECKOTO PABHOBECHUS OT
pa3auyYHbIX (HaKTOPOB

XuMH4YecKHi
IKCIEPUMEHT

BbInonHeHne XUMHUYECKOTO SKCIEPUMEHTa B IIOJHOM COOTBETCTBUU C
MpaBUJIaMU O€30MaCHOCTH.

Habmtonenue, pukcanus u onvcanue pe3yabTaToB MPOBEICHHOTO
HKCIIEpUMEHTA

Xumuueckas
uHpopmanus

IIpoBeneHue caMOCTOSTENBHOIO IOMCKAa XMMHUYECKOH HH(popManuu ¢
WCIOJIb30BAaHUEM DPA3JIMYHBIX HCTOYHUKOB (HAyYHO-TIONMYJSPHBIX W3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera). Mcnosnb3zoBaHue
KOMIIBIOTEPHBIX TEXHOJOTMH I 00pabOTKM W mepedauyd XHUMHUYECKOM
uH(OpMAaIUY U €€ TPEACTaBICHUS B Pa3IMUHBIX (popmax.

Pacuérsl mo
XHMHYECKUM
(popmyaam n
YPaBHEHUSIM

VYcTaHOBKA 3aBUCUMOCTH MEXAY KaueCTBEHHOM M KOJIMYECTBEHHON CTOPOHAMU
XUMUYECKHX OOBEKTOB M IpOIEcCOB. PelieHue pacyeTHbIX 3afad 110
XUMHUYECKUM (HOpMyJaM U ypaBHEHUSIM




IpopuiabHoe n
npogeccCHOHATBLHO
3HAaYUMoe
cojiep:KaHHe

OOBsicHEeHHE XUMUYECKUX SBJICHHA, TPOUCXOISIINX B IPUPOAE,

OBITY M Ha IPOU3BO/ICTBE.

OmnpeneneHne BO3MOXKHOCTEH IPOTEKAHHUS XUMHUYECKUX IpEBpallleHUuil B
Pa3IUYHBIX YCIOBUSX.

CoOmnroneHue npaBUil HKOJOTMYECKU TPAMOTHOIO IOBEJCHUSA B OKPYKAIOLIEH
cpeze.

OneHka BIMSHUS XUMHYECKOIO 3arps3HEHHsS OKpY)Kalolled cpeapl Ha
OpPraHM3M 4YeJI0BEKa U JPYTHE KUBBIC OPraHU3MBI.

Cobmrosienue npaBui 0€3011aCHOrO OOpalleHMs] ¢ FOPIOYUMH M TOKCHUYHBIMU
BEIIECTBaMHU, J1a00paTOPHBIM 000pyI0OBAaHUEM.

[ToaroroBka pacTBOPOB 3a/1aHHOM KOHLIEHTPALIUY B OBITY U Ha MPOU3BO/ICTBE.
Kputnueckast orieHKa JOCTOBEPHOCTH XMMUYECKON MH(popMaru,
ITOCTYIIAOIIEH U3 Pa3HBIX HICTOYHUKOB




7.Y4e0HO-MeToAuYeCcKoe
N marepuajbHO-TEXHHYECKOE 00ecredeHHe
NPOrpamMmMbl y4eOHO# JIMCIHIIIHHbI
«XuMUA»

OcBoeHue paboueil mporpaMmbl  y4yeOHONW  JUCHMIUIMHBI  «XUMUS»
OpeanoyiaracT HajJuuue B TEXHUKyMEe KaOuMHeTa XMMUU C Jaboparopueid u
71a00paHTCKOM KOMHATOW, B KOTOPOM HMEETCS BO3MOXKHOCTb OOECHEYUTb
cBOOOAHBIN nocTyn B VHTepHET BO BpeMsl y4eOHOTO 3aHATHSA U B MEPUOA
BHEYUEOHOU JEATETbHOCTH O0yUYaIOIUXCA.

[lomemienne  kabOuHeTa  yaoBieTBopseT  TpeOoBaHusiM  CaHUTapHO-
AMUAEMHUOJIOTHYECKUX mpaBuil M HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HAaCTOSUIMX TPEOOBAHUSX, B
TOM YHUCJE CINEUUATU3UPOBAHHON Y4eOHOW MeOENnbl0 M CpPEeICTBAMH OOy4YeHUs,
JOCTaTOYHBIMM Ui BBINOJHEHHMs] TPEOOBaHMN K YPOBHIO IOJATOTOBKHU
oOydJarommxcs.

B coctaB yueOHO-METOIUYECKOTO U MATEPUAIBHO-TEXHUUYECKOI'O OCHALCHHUS
KaOMHeTa XUMHUHU BXOJST:

- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- HaTypaJIbHble OOBEKTHI, MOJENH, NPUOOpPHl U HAOOPHI JUIsl MOCTAHOBKU
JEMOHCTPALIMOHHOTO U YYEHUYECKOT O IKCIIEPUMEHTA;

- IEYaTHbIE CPEJICTBA O0YUEHUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIbHON Y4eOHOU TUTEPATypPhI;

- OubnMoTeyHbI QOHL.

B OuOmuoteunbli  (poHA BXOAAT YYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMiiektel  (YMK), oOecneunBaromye OCBO€HHE Y4YEOHOW JAMCLMIUIMHBI
«XUMHS», PEKOMEHJOBAaHHbIE WJIM [JOMYILIEHHbIE JJIi HCIOJb30BAHUS B
TEXHUKYME.



8.OcHOBHbIE HCTOYHHUKH M JUTEpPATypa
s npenodasamens
- I'abpuensn O.C., OctpoymoB U. I'.. Xumus m1s npodeccuii U criennaaibHOCTEH
TeXHUYEeCKOro mpoduiisi : yueOHuk - M. : M3naTenbckuil LEHTp «AKaaeMus»,
2013. - 256 c.,
- Epoxun HOM. Xumus : 3amaum u ynpaxkHeHus: yue0. mocobue - M.:
N3narensckuil neHTp «Axagemus» 2012.
- I'abpuensa O.C., JlpicoBa I'.I'. Xumusa. Kuaura s mpenonaBatens: y4eOHO-
MeToandeckoe rmocoodue — M.: M3gatenbckuil neHTp «Akagemus», 2012.
- I'a6puensa O.C., OctpoymoB WN.I'., Cnaako C.A., Jlopodeera H.M.; mox pen.
O.C. I'abpuensa. M. : U3narensckuil neHTp «Axagemus», 2013.
- I'abpuenssn O.C., JlpicoBa I'.I'. Xumus B TecTtax, 3ajavyax U YHpaKHEHUAX:
ydeOHOe MOocoOue sl YUPEKACHUM cpeaHero npodeccuoHaaIbHOro 00pa3oBaHus-
M.: U3narensckuii neHTp «Akagemus» , 2014.- 224 c.
denepanpHbii 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 o6pazoBanum B Poccuiickoit
Oenepanumny.
[Ipuka3z MunucrepctBa obOpazoBanus u Hayku PD ot 17.05.2012 No 413 «O6
yTBEPKJIeHUH (eepaIbHOrO TOCYJIapCTBEHHOTO 00pa30oBaTENbHOTO CTaHapTa
cpeaHero (IoJTHOro) o0IIero oopa3oBaHus.
[Ipuka3z MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHud B Ilpuka3 MunucrepctBa oOpa3oBaHusi U Hayku PD ot
17.05.2012 No 413 “O0 yrBepxkaeHun (QeaepabHOTO TOCYIAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa CPeaHEro (MOJTHOTO) 00111eT0 00pa3oBaHUs ».
[Tucemo [lemaprameHTa TOCYAapCTBEHHOW TOJUTHUKU B cdepe MOAroTOBKU
pabounx kaapoB u JIIIO MwunoOpHayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHganmu 1Mo OpraHu3alliy MOJYYEHHUs CpeaHero odiiero oOpa3oBaHUs B
mpenenax OCBOCHHUSI 00pa30oBaTEIbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHAIBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
deneparbHBIX TOCYAapCTBEHHBIX OOPa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
npodeccuu WM CrenuagTbHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.
s cmyoenmos
- T'abpuensu O.C., OctpoymoB U. I'.. Xumus mis npodeccuii U crienuaaibHOCTEH
TeXHUYECKoro mpoduis : ydeOHuk - M. : M3paTenbCkuil HEHTp «AKaaeMus»,
2013. - 256 c..
- Epoxun HO.M. Xumus : 3agauv U yhnpaxHeHus: yue0. mocobue - M.:
N3 parenbckuil neHTp «Akanemus» 2012,
8.1. Pexomenayemasi Jiuteparypa

labpuenan  O. C., Ocmpoymos M. I Xumus ans  npodeccuii u
CHEUATBHOCTEH TEXHUYECKOTO MPpouisi: YYEOHUK AJIs CTY. YUPEKIECHUN Ccpe/l.
npod. obpazoBanusa. — M., 2014.

Labpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosea E. E. u op. Xumusa nis
npodeccuii M CHeHHaIbHOCTEH €CTECTBEHHOHAYYHOIO MPOQUIIs: Y4eOHUK ISt
CTYI. yUpexaeHuii cpea. npod. oopazoBanus. — M., 2014,



Labpuensn  O. C., Ocmpoymos H. I. Xumus nmns npodeccuit u
CHEIUATBHOCTEH COIMAIbHO-9KOHOMUYECKOTO H TyMaHUTapHOrO Mpoduiei:
Y4eOHUK I CTYJ. yUpexkIeHui cpen. mpod. obpazoBanus. — M., 2014.

laopuensn O. C.,Ocmpoymos H. I., Cnaoxos C. A.J/lopogpeesa H. M.
[IpakTtukyMm: yuel. mocodue Uit CTy. YUYpEexXIeHU cpel. npod. oOpazoBaHus. —
M., 2014.

Labpuenan O. C., Ocmpoymos HU. I'., Cnaokose C. A. Xumus: mocobdbue s
noarotoBkn kK  EID: yueb. mocobuwe mis CTyA. YIpEeKIEHUH cpea. mpod.
obOpazoBanus. — M., 2014.

Labpuenan O. C.Jlvicosa I'. I'Xumus. TecThl, 3a1auu U yOopaxHeHUs: yueO.
nocodue I CTyA. YIpexaeHui cpel. mpod. oopazoBanms. — M., 2014,

Epoxun FO. M., Kosanesa HU. b. Xumusa miis npodeccuil M CIeHHaTbHOCTER
TEXHUYECKOTO W ECTECTBEHHOHAYYHOTO mpoduiaeii: y4eOHMK JUIsl  CTY/I.
yupexJIeHu cpen. mpod. obpaszoBanus. — M., 2014.

Epoxun IO0. M. Xumus: 3agaun W ynpaxHeHus: yde0. mocobue st CTYI.
yapexJIeHu cpen. mpod. odpazoanus. — M., 2014.

Epoxun FO. M. COOpHUK TECTOBBIX 3a/JlaHUi IO XUMHUHU: y4deO. mocoOue st
CTyJl. y4pexXJeHui cpen. mpod. odpazoanus. — M., 2014.

Epoxun FO. M.,KoBanesa U. b. Xumusa mis npodeccuil u crnennanabHOCTEN
TEXHUYECKOTO Mpoduisi. DIEKTPOHHBIN YUeOHO-METOUYECKUN KOMIUIEKC. — M.,
2014.

Cnaoxos C. A., Ocmpoymos HU. I'., I'abpuenan O. C., Jlykvanoea H. H.
Xumus 1S npodeccuii M cHenUaIbHOCTEW TEXHUYECKOTO MPOQUII.
DJIEKTPOHHOE TMPUIIOKEHHUE (IJEKTPOHHOE YyuyeOHOe u3AaHue) sl CTY/I.
yupexJieHuit cpen. mpod. odpazoanus. — M., 2014.

8.2. UuTepHeT-pecypchbl
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabri
elyan%200.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sots
ial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf

https://iq2u.ru/tests/32

www.alhimikov.net(O6pa3oBaTeapHbIil CAUT ISl IKOJILHUKOB).



http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
http://www.pu66.ru/files/biblioteka/obsheobrazovatel'nye%20predmety/gabrielyan%20o.%20s.%20himiya%20dlya%20professiy%20i%20spetsial'nostey%20sotsial'no%20-%20ekonomicheskogo%20i%20gumanitarnogo%20profiley.pdf
https://iq2u.ru/tests/32

[IpoHymepoBaHo, MpoIHypoBaHo

Tupextop /L ylep FAAT A, Uyrnposa
3| s pyms 20/ 7.




