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Pabouass mnporpamma y4yeOHOW AMCHMIUIMHBI pa3padOTaHa Ha OCHOBE
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[TOACHUTEJIBHA A 3AIIMCKA

[IporpamMma 0011e00pa3oBaTenbHON y4eOHOM NUCHUIUIMHBI «XUMHUS» TpeJHa3HadeHa It
W3Y4YEeHUsS] XMUMHH B TpodeccHoHaIbHbIX 00pa3zoBaTenbHbiXx opranuzanusax CIIO, peanuzyromux
o0pa3oBaTeNpbHyI0 IPOrpaMMy CpeAHero oO0IIero oO0pa3oBaHUs B MpeJesiax OCBOSHUS OCHOBHOI
npodeccuoHabHO oOpa3oBarenbHoi mporpammbl CIIO (OITOIT CIIO) nHa 6a3e OCHOBHOTO
o0miero o6pazoBaHus IpU MOJATOTOBKE KBATU(UIMPOBAHHBIX pabOYUX, CIYKAIUX, CHEIHATINCTOB
CpEIHEro 3BEHa.

[Iporpamma paspaborana Ha ocHoBe TpebOoBanuii ®I'OC cpemHero oOmiero oOpa3oBaHUS,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M DPE3yJIbTaTaM OCBOCHUS Y4YEOHOW UCIMILIMHBI
«XUMHS», B COOTBETCTBHM C PeKOMEHIAIMsIMH MO OpPraHHU3aIMH TOJYyYEHHUS CPEIHEro OO0IIero
o0pa3oBaHMs B NIpeiesiaX OCBOCHHUs 00pa3oBaTEIbHBIX HMPOTPaMM CPEIHEro mpodeccHoHaIbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 0OmIero 0Opa3oBaHHs C y4eToM TpeOoBaHUM (emeparbHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOIy4aeMOW MPO(ECCHH MM CIEeHUATbHOCTH
cpenHero npogeccuoHanbHOro odpasoBanus (muchbMo JlenapraMeHTa rocy1apcTBeHHON MOJIUTHKI
B cepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

CopneprkaHue mporpaMmmbl « XUMHS» HAIIPABICHO Ha JOCTHXKEHUE CIISIYIOIINX HeJIei:

* (opMupoBaHue y 00yJarOIUXCs YMECHHUSI OIICHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHMS IS
Ka)JIOTO YeJIOBEKa,

* (QopmupoBanue y 0OydYaAOIIUXCS IEIOCTHOTO NPEICTABICHUS O MHPE W POJIM XUMHUHU B
CO3JIaHUH COBPEMEHHOMN €CTECTBCHHOHAYYHOM KApTHHBI MUPA; YMCHHS OOBSACHATh OOBEKTHI U
NPOIECChl  OKPYKAIOIIeH JICHCTBUTEIBHOCTH: NPUPOIHOM, COLMAIBLHOW, KYJIBTYPHOM,
TEXHUYECKOH CPEeJlbl, — HMCIIOJIB3YsI U ATOr0 XUMUYECKUE 3HAHMSI,

* pa3BUTHE Yy OOYyYarOIIMXCS YMEHHH pa3iauuaTh (aKThl U OICHKH, CPAaBHHBATh OIICHOYHBIC
BbIBOAbI, BUACTH HX CBA3b C KPUTCPHUAMU OLICHOK U CBA3b KPHUTCPUCB C OHpCIleJIeHHOﬁ
CHCTEMOM IIEHHOCTEH, (OPMYJIMPOBATh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* mpHOOpeTeHHEe OOYYAIONUMKCS ONbITa Pa3HOOOpa3HOW JESITEIbHOCTH, TIO3HAHUS |
CaMOITIO3HAHUS; KIFOUEBBIX HABBIKOB, UMEIOIIMX YHUBEPCATbHOE 3HAUEHUE AN PA3IUYHBIX
BUJIOB JIEATEIHHOCTH (HABBIKOB PELICHUS MPOOIeM, MPUHATHUS PEUICHHH, MONCKa, aHaIu3a 1
00paboTkn  WHPOpMANUM, KOMMYHHKATHBHBIX  HAaBBIKOB, HAaBBIKOB  HM3MEpPEHUH,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIIEHUSI C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HH).

B mporpamMMmy BKJIIOYEHO COJep)KaHUE, HaIMpaBleHHOE Ha (OPMUPOBAHHE Yy CTYIEHTOB
KOMIIETEHIMH, HeoOXomuMbIX mig kKadecTBeHHoro ocsoenwst OITOIT CIIO Ha 0Oa3e OCHOBHOTO
obmiero oOpa3oBaHUsl ¢ MOTYyYEHHEM CpelHero oOlmiero oOpa3oBaHUS; MPOTPaMMbl MOATOTOBKHU
KBATN(DUIIMPOBAHHBIX PA00OYMX, CIYXKAIIUX, MPOTPAMMEI IMOATOTOBKH CIICIUAIMCTOB CPETHETO
3Bena (IITTKPC, ITIICC3).

[IporpaMMa MOKET UCHONIB30BAaThCA APYTUMU MPO(EeCCHOHANBFHBIMU  00pa30BaTEIbHBIMU
OpraHu3aIMsIMHU, peaTU3yIOIMMUA 00pa30BaTEIbHYIO IPOTrPaAMMYy CPEIHETO OOIIeTo 00pa3oBaHus B
npexaenax ocoenust OITOIT CIIO na 6a3e ocuoBHOro o6miero oopazosanus (ITTIKPC, TIIICC3).



OBIIAS XAPAKTEPUCTHUKA YUYEEHON JJUCILIMUITJIMHBI « XUMUSI»

XuMHUsT — 93TO HayKa O BEIIEeCTBaX, UX COCTaBE W CTPOCHHUM, CBOWMCTBAX M MPEBPAIICHUSIX,
3HAaYCHUU XUMHUYECKUX BEIIECTB, MAaTEepPHajOB M IMPOLECCOB B MPAKTUYECKOH JEATEIHLHOCTH
4eJI0BeKa.

Coneprxanue o0ieod6pa3zoBaTenbHON YIeOHON NUCIMILIMHBI «XUMHUS» HAIIPABICHO HA YCBOCHHE
00y4aroImMMHUCs] OCHOBHBIX MOHATUH, 3aKOHOB U TEOPUN XMMHUH; OBJIAJICHUE YMEHUSIMH HAOII01aTh
XUMUAYECKHE SIBJICHUS, MPOBOAUTH XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOJUTH pacueThl Ha OCHOBE
XUMHAYECKHX ()OPMYII BEIIECTB M YPABHEHUH XUMUYECKUX PEaKIHiA.

B mpouiecce u3yueHuss XUMHM y OOYYaroIIMXCS Pa3BUBAIOTCS IO3HABATEIbHbIE MHTEPECHl U
MHTEJUJIEKTYyallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbBHOM NPUOOPETeHUs 3HAHUHN 110
XMMHU B COOTBETCTBUH C BO3HUKAIOUIMMHU KH3HEHHBIMU MPOOJIEMaMu, BOCIUTHIBACTCA OepekHOE
OTHOIICHHS K MPUPOJIE, TOHUMAHUE 3J0POBOTO 00pa3a KU3HU, HEOO-XOIUMOCTH TPEAYIPEKACHUSI
SBJICHWH, HAHOCSIIMX BpeI 3I0POBBI0O M OKpykatomeid cpene. OHU OCBaMBAIOT IMPHUEMBI
IpaMOTHOTO, 6€30IaCHOTO HMCIOJIb30BAaHUS XMMUYECKUX BEIECTB U MaTEPUAIIOB, IPHUMEHSIEMBIX B
OBITY, CEIIbCKOM XO35HCTBE U Ha IPOU3BOJICTBE.

[Ipun cTpykTypupoBaHHM coJepKaHus 0011e00pa3oBaTeNbHON Y4eOHOM JUCHMILIMHBL s
npodeccHoHATBHBIX ~ 00pa30oBaTeNbHBIX — OpraHW3aluii, peaTH3ylIUX  00pa30BaTEILHYIO
porpaMMy cpeaHero oomiero oopazoBanus B npenenax ocBoenus OITOII CIIO na 6a3e ocHOBHOTO
o0miero o0pa3oBaHMs, YYUTHIBAIACh OOBEKTHBHAs PEaTbHOCTh — HEOONBIION 00BEM 4YacoB,
OTIYIIEHHBIX Ha W3Y4YCHHE XUMUU U CTPEMJICHHE MAaKCUMaJIbHO COOTBETCTBOBATh HAEIM
pasBuBaromiero odydenus. [loaTomy TeopeTnyeckue BOMPOCH MAaKCHMAalbHO CMEIICHBI K Hayaly
W3Y4YEeHUS AUCLUILIINHBI, C TeM, YTOOBI OCIeAYIOUMi (haKTUUEeCKUi MaTeprall paccMaTpUBaJICs Ha
OCHOBE M3YyYEHHBIX TEOPUH.

Peanuszanusi neAyKTUBHOTO MOAXOJa K H3YYEHHUIO XHMHUU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX Olepaluii MBIIUICHUs, KaK aHalu3 W CHUHTe3, O0000IIeHHe W KOHKpPETH3allus,
CpaBHEHHE U aHAJOTHA, CHCTEMATHU3alus M KiIacCu(pUKanus u JIp.

W3yuenne xumMuM B Tpo(ecCHOHANBHBIX O00pa3oBaTEIbHBIX OpPraHM3ALUAX, PEATHU3YIOIIUX
00pa3oBaTeNbHYIO MPorpaMMy cpesiHero obiero oopasosanus B npeaenax ocsoerus OITOIT CITIO
Ha 06a3e OCHOBHOrO 00IIero 00pa30BaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCUMOCTU OT MpOuiIs
npogecCuoHAIBHOTO 00pa30BaHMs. ITO BBIpAXKAETCS B COJIEPKAHUU 00yUEHUsI, KOJIMYECTBE YaCOB,
BBIJICIIEMBIX HA W3YYEHHE OTIEIBHBIX TEM MPOTrPaMMBbl, TIYOMHE MX OCBOCHHUS OO0ydJaromIMMUcH,
o0beMe M XapakTepe MPAKTUYECKUX 3aHATHH, BUAAX BHEAYIUTOPHOH CaMOCTOSITENLHOW PalbOTHI
CTY/ICHTOB.

IIpn ocBoenun npodeccuit CIIO u cneumanbHocteil CIIO ecrecTBEeHHOHay4yHOTO HpPOGUISL
npodeccuoHabHOTO 00pa3oBaHus XUMHUS n3ydaeTcsi Ha 6azoBoM ypoBHe PI'OC cpennero oodiero
obpazoBanus, npu ocsoeHnu npogeccuit CIIO u cneunansHoctelt CIIO TexHMYeckoro npoguis
po¢eCCHOHATLHOTO 00pa30BaHusl XUMHUS U3ydaeTcs 6osiee yriryOJeHHO Kak npoduibHas yueOHas
JTUCLUIUINHA.

Crenduka U3ydeHus] XMMUH MIPH OBJIAJICHUN TPOPECCUIMH B CIIETIHMATHHOCTSIMA TEXHUIECKOTO
npoduias oTpakeHa B Kaxaou Teme pasznena «CopaepkaHue y4eOHOW TUCHUIUIMHBDY B PyOpHKe
«[IpopunbHbIE ¥ TPOPECCHOHATHPHO 3HAYUMBIE JIIEMEHTHI COJEPXKAHHUS». ITOT KOMIIOHEHT
peanu3yeTcsi NP HHAUBUAYAJTBLHONM CaMOCTOSTENBHOM paboTe oOydwaromuxcs (HaruCcaHuu
pedepaToB, MOATOTOBKE COOOIIEHHUH, 3al[UTe IPOEKTOB), B MpoLecce yYeOHOM NesITeTbHOCTH MO
PYKOBOJICTBOM TIperofaBatesis (BBIMOJIHEHUH XHMHUYECKOTO JKCIEepUMEHTa — JabopaTOpHBIX
OTBITOB M MPAKTUYECKUX pabOT, pEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a]a4 U T.1.).

B conepkannu y4eOHOW MUCIMITIMHEI ISl €CTECTBEHHOHAYYHOTO MPOQIIS MPOoPeCcCHOHATHHO
3HAYMMBI KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro Cojep)KaHue SBISAETCS NPO(PHUIBLHO-
OPHEHTHPOBAHHBIM M HOCUT NMPO(eCCHOHAIEHO 3HAYMMBIH XapaKTep.

B mporiecce m3ydeHHs XWMHUHM TEOPETUYECKHE CBEACHUS JIOTIOJHSIOTCS JIEMOHCTPAIUSIMH,
1a00paTOPHBIME  OIBITAMH W TMPAKTHYECKHUMH 3aHATHAMHU. 3HAYUTEIBHOE MECTO OTBOJUTCS
XUMAYECKOMY OJKcnepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH ()OPMHUPOBATH y OOYUYaAIOIIHXCS
CrelMaNbHbIE NPEIMETHBIE YMEHHs: padoTaTh C BEIECTBAMM, BBIOIHATH MPOCTHIC XUMHYECKUE
OTBITHI, YYUTHh OE30MIaCHOMY M JKOJIOTHUYECKH TPAMOTHOMY OOpAIlICHHI0 C BELIECTBAMH,
MaTepHajaMH U TpolieccaMy B OBITY U Ha IPOU3BOJICTBE.

Jlns opraHu3ali BHEAYJUTOPHOM CaMOCTOATENBbHOM pabOThl CTYIEHTOB, OBJIA/IEBAIOIINX
npodeccusamu CIIO u cneunansHoctaMu CIIO TeXHUYECKOTO UM €CTECTBEHHOHAYYHOTO Mpoduiieit



npoeCCHOHATLHOTO 00pa3oBaHus, MPEACTaBICH NPUMEPHBINA mepeueHb pedeparoB (T0KIaI0B),
WHUBUIYAIBHBIX TPOCKTOB.

B nmpouecce uszyduenuss XuMuum BaxHO (opMHpOBaTH HH(POPMAIMOHHYIO KOMIETEHTHOCTb
oOyuatomuxcs. Ilosromy mnpu  opraHuzanudd  CamMOCTOSITENTBHOM — pabOThl  HEOOXOAUMO
aKIEHTUPOBAaTh BHHUMAaHHE OOyYaroIIMXcsd Ha TMOUCKe HH(OpMamuu B CpeiCcTBAX Macc-Meaua,
WNurtepnere, y4eOHOW W CHEIUMAIBHON JIMTEPaType C COOTBETCTBYIOIIMM oOdopmiieHHeM u
MPEJCTaBICHUEM PE3yJIbTATOB.

N3ydenne oO1ieoOpa3oBareabHON y4eOHON NUCIUIUIHHBI « XUMUS» 3aBepIIacTCs MOIBEICHUEM
utoroB B ¢dopme nuddepeHIUpOBaHHOTO 3aueTa WM HK3aMEHAa B paMKax IPOMEKYTOUHOMN
aTTecTalluu CTYJCHTOB.

MECTO YUYEBHOU JUCLIMITJIMHBI B YYUEBHOM ITJIAHE

VYuyebHasg nuctMIIMHa «XUMHUA» SBISETCS y4EOHBIM MPEAMETOM IO BBIOOPY M3 00s3aTesIbHON
npeametHoit obnactu «EcrectBennble Haykn» OI'OC cpennero obuero oopazoBaHusl.

B npodeccnonansHbIX  00pa30BaTENbHBIX OpraHU3alMAX, PEATU3YIOIUX 00pa30BaTEIbHYIO
IporpaMMy cpeaHero oodmiero oopazosanus B npenenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
obmiero oopa3oBaHus, yueOHasl TUCIUILIMHA «XUMHS» U3ydaeTcsi B 001me00pa3oBaTeIbHOM IIHKIIE
yaeoHoro OITOIT CITIO Ha 6a3e 0CHOBHOTO 00IIero 00pa30BaHMsI C TIOJYUYESHUEM CPETHETO OOIIETro
obpazosanus ([IIIKPC, TITICC3).

B yuebnpix mnanax IIIIKPC, IIIICC3 mecto y4ueOHON AMCHMIUIMHBI «XHUMHS» — B COCTaBe
0011e00pa30BaTeNbHBIX Y4€OHBIX TUCHUIUIMH TIO0 BBIOOPY, (OPMHPYEMBIX H3 O00s3aTEIbHBIX
npenMeTHeix obOmacteit ®I'OC cpexgnero obmero obpazoBanms, mis npodeccuit CIIO wumm
cneuuansHoctelt CITO cooTBeTcTBYIOIIEr0 MPod I NPoPecCHOHATBHOTO 00pa30BaHU.

PE3YJIbTATHI OCBOEHMS YUEBHOM JUCIIUTIINHBI

OcBoenue conepxanus y4eOHON JUCITUTUTHHBI « XUMUs», 00ECTIEYMBAET JOCTUKEHUE
CTYJIEHTaMH CIEAYIOINX Pe3ya1bTaTOB:

* JIUYHOCMHDBIX.

——YyBCTBO FOPJOCTU U YBa)KEHUS K MCTOPUM U JOCTHKEHHUSIM OTE€YECTBEHHON XMMHUYECKOU
HAyK{; XUMUYECKU TPaMOTHOE MOBE/IEHUE B MPO(ECCUOHATLHON IEATEIILHOCTH U B OBITY
pu 00paleHNH C XUMMUYECKHMHU BEIIeCTBaMH, MaTeprallaMH U IpolieccaMy;

——TOTOBHOCTb K INPOJODKEHUIO 00pa30BaHMs W TOBBIIIEHUS KBATU(HUKAIMKU B U30paHHOMN
npoeCCUOHATbHON  /IEATEIbBHOCTH M OOBEKTUBHOE OCO3HAaHME POJU XMMHUYECKHX
KOMIICTCHITUH B 3TOM,;

——YMEHHUE HCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XMMHUYECKOM HAyKM M XHMHUYECKUX
TEXHOJIOTHH /I HOBBIILIEHHS] COOCTBEHHOTO MHTEIIJIEKTYAJIbHOTO Pa3BUTHS
B BBIOpaHHOM Mpo¢ecCHOHATbHON ASITENbHOCTH;

*  MexcnpeomMemHbix:

HCIIOJIBb30BaHHUEC Pa3IMYHBIX BUI0B MMO3HABaTEIILHOU ACATCIIBHOCTHU n OCHOBHBIX
WHTEJUICKTYAJIbHBIX  Omeparuii  (MMOCTaHOBKHM 3a1aud, (GOPMYIHPOBAHMS THUIIOTE3, aHAIW3a W
CUHTE3a, CpaBHEHHUS, 0000IICHHS, CHCTEMATH3alllH, BBISIBIICHUS MPUINHHO-CIICJICTBEHHBIX CBSI3EH,
MOMCKA aHAJIOTOB, (hOPMYITUPOBAHUS BBIBOJIOB) LTSI PEIICHUS MTOCTAaBICHHOMN 3a1a4yu, MPUMEHECHHE
OCHOBHBIX METOJIOB MMO3HAHUs (HAOIIOAEHUS, HAYYHOI'O AKCIIEPUMEHTA) JIJIsl U3yYEHHUS pa3IuyHbIX
CTOPOH XMMHYECKMX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTb
CTaJIKUBAThCs B podecCHOHANBHOM cdepe;

HCIIOJIB30BAHUEC Pa3JIMYHBbIX HCTOYHHUKOB [JIA TOJTYYCHUS XUMHUYECKOH I/IH(i)OpMaHI/II/I, YMECHUE
OLIEHUTH €€ JOCTOBEPHOCTH I JOCTIDKEHUA XOPOILIUX PE3YIbTaTOB

B npodeccruoHaibHOU cdepe;



* NpeoMemHbIX:
-c(hopMUPOBAHHOCTH MPEACTABICHUN O MECTe XUMHUH B COBPEMEHHON HAay4yHOW KapTHHE
MHUpa; I[OHMMaHHE pOJIM XUMHM B (POPMHUPOBAHUHU Kpyrozopa M (QyHKUHMOHAIbHON
I'PaMOTHOCTH 4Y€JI0BEKa JIJIsl pELICHMs] IPAaKTUYECKUX 33/1a4;
-BJIQJICHUE OCHOBOIIOJIATAOIIMMU XUMUYECKUMH IIOHATUSAMHU, TEOPHUAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHM; ~ YBEPEHHOE  IIOJIb30BAHME XUMHUYECKOH TEPMHUHOJIOTHMEH U
CHMBOJIMKOM;
-BJIQJICHUE OCHOBHBIMU METOJAaMU HAy4HOrO IIO3HAHUsS, HCIOIb3YEMBIMU B XUMUU:
HaOJIIOICHNEM, OIMCAaHHWEM, H3MEPEeHHEeM, SKCIIEPUMEHTOM; YyMEHue oOpabaThIBaTh,
OOBSICHATh PE3YyNbTaThl IPOBEIEHHBIX ONBITOB U J€JaTh BBIBOJbI; TOTOBHOCTb H
CIIOCOOHOCTh MPUMEHATH METO/Ibl TO3HAHUS IIPU PEIIEHUH PAKTHUECKUX 3ajay;
-c(hopMUPOBAHHOCTh YMEHHUS J1aBaTh KOJIMYECTBEHHBIE OLCHKH U MPOU3BOAMUTH PaCUEThI
110 XMMHUYECKUM (hopMysIaM U YPaBHEHUSM;
-BJIaJICHUE TpaBUJaMH TEXHUKM O€3011IaCHOCTH IIPpU HUCIOJIb30BAHUU XMMHUYECKUX
BELICCTB;
-c(hopMHUPOBAaHHOCTH COOCTBEHHON MO3HMIIMU MO OTHOIIEHUIO K XMMUYECKOH HH(POpMAIUH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUEBHOU JUCHUTIINHBI

Texnunuyeckuii npopusb npogeccHOHATBHOT0 00pa30BaHNs

Bgenenune
Hayunble MeTObI TO3HAHUS BEUIECTB U XUMHUUYECKHUX SIBIEHUMN. POJb SKCIepuMeHTa U TeOpUu B
XUMHH. MOJCIMPOBAaHHE XUMHUYECKUX TPOIECCOB. 3HAUCHHUE XUMHH TPU OCBOSHUHU mpodeccuit
CIIO u cnenmanbHOCcTel CIIO TexHMueckoro npoduiis mpopecCHOHAIBHOIO 00pa30BaHUs.

1. OOmias u HeopraHuyecKkast XUMHs
1.1. OcHOBHBIC MOHATHUS U 3aKOHBI XUMHUHU

OcHoBHbIE TOHATUS XUMUU. BemectBo. ATom. Monekyna. XuMU4ecKuid 3J€MEHT. AJIOTPOIIHUS.
[IpocTeie u croxHbIe BeniecTBa. KauecTBEHHbIM U KOJTMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE
3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. KonruecTBo BelecTna.

OcHoBHble 3akOoHbl XUMHH. CTexuomeTpus. 3aKOH COXpPaHEHHs MacChl BELIECTB. 3aKOH
MTOCTOSTHCTBA COCTAaBa BELIECTB MOJIEKYJIIPHOM CTPYKTYpPBL. 3aKOH ABOTaipo M CIEICTBUS U3 HETO.

PacuerHble 3amauM Ha HaxOXKIEHHE OTHOCUTEIBHOM MOJEKYJISPHOM Macchl, OMNpeesIeHne
MacCOBOH J0JM XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.
JlemoHCTpanuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mojenu MOJIEKYJT TPOCTHIX M CIIOKHBIX BelecTB (mmapocTtepkHeBbie U Ctroapta — bpurieda).

Komnnekuus npocTsiX U CIIOKHBIX BELIECTB.

Hekotopsle BemecTBa KOJIMYECTBOM | MOJIb.

Mopaens MOISIpHOTO 00BEMA Ta30B.

Annorponust hochopa, KUCIOpoia, 0JIOBA.

Ilpogpunvnvie u npogeccuonanvno 3nauumvie 31eEMEHmMbl COOEPIHCAHUA. ATITOTPOIHbBIE
Moaudukanuu yriaepoaa (anmMas, rpadur), Kuciopoaa (KUCIOpoid, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHsATHE 0 XMMHUYECKOH TEXHOJIOTUH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

1.2. Tlepuonnveckuii 3akoH u [lepuonuueckas cucrema XuMHUeCKuX 3neMeHToB J1. U.
MeHnneneeBa u CTpoeHUE aToMa
ITepuognuecknii 3akoH .M. MenneneeBa. OtkpsiTue J[.M.MenneneeBbim Ilepuonnueckoro
3akoHa. [lepnoanyeckuii 3akoH B hopmynupoke J1. M. Menneneena.
[lepuonuueckass TabMUIlAa XUMHYECKHUX DJIEMEHTOB — TpaHuuecKkoe OTOOpaKeHHE IMepuo-
IU9YecKoro 3akoHa. CTPyKTypa MepruoANYECKOr TaOIUIbl: IEPHOIBI (MaJIbie U OOJIBIINE), TPYIIITHI
(rmaBHas u MOOOYHAs).



Cmpoenue amoma u Ilepuoouueckuit 3axkon /[.HM.Menoeneeea. ATom — CJl0XXHasi 4acCTHULIA.
Snpo (IpOTOHBI M HEHTPOHBI) M DIEKTPOHHAs 00omouka. M3orombl. CTpoeHHE >IEKTPOHHBIX
000JI04E€K aTOMOB 3JIEMEHTOB MaJIbIX Mepro0B. OCOOEHHOCTH CTPOCHHUS 3IEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB OOJIBIIUX MEPUOIOB (MIEPEXOTHBIX 1eMeHTOB). [lonsTHE 00 OpOUTANAX. S-, p- U
d-opOuTtanu. DIeKTPOHHBIE KOHPHUTYPAIIHH ATOMOB XUMHUYECKHUX JIEMCHTOB.

Cospemennas (opmynupoBka [lepuonndeckoro 3akona. 3nadenue Ilepuoaudeckoro 3akoHa u
[lepnonnueckoil cuctemMbl XUMHUYECKUX 3JieMeHTOB J[.M.MenneneeBa st pa3BUTHS HAayKd H
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

JeMoHcTpauuun

Paznuunbie hopmsl [lepuoanueckoii cucteMbl XUMUYeCKUX d5ieMeHToB [[.J11.Men- neneena.

JuHamudeckue TaObIuIb Uit MoAeupoBanus [leprogudeckoi CUCTEMEI.

DJeKTpU3anus Tel U UX B3aUMOJIEUCTBHE.

JIabopaTopHBIil OTBIT

MonenupoBanue noctpoenus [lepuonnyeckoii TabIUIBI XUMUYECKHX JIEMEHTOB.

Ilpogpunvuvie u npogeccuonanvno 3nauumvie 3nemenmol cooepircanus. PaguoakTUBHOCTb.
Hcnonbs3oBaHne paguoakTUBHBIX M30TONOB B TEXHUYECKUX LENsX. PEHTTeHOBCKOE M3Iy4YEHHE U
€ro HCIOJb30BAHME B TEXHHKE W MeIUIMHE. MoaenupoBaHHWE Kak METOJ IPOTHO3WPOBAHUS
CUTYAallMU Ha MPOU3BOJICTBE.

1.3. Crpoenue BemecTBa

Honnast xumuueckas cBs3b. KaTtnonsl, ux oOpa3oBaHHE M3 aTOMOB B pe3yJbTaTe Ipoliecca
OKHCIICHMsS. AHHMOHBI, MX OOpa3oBaHME U3 aTOMOB B pe3yjbTaTe IPOLeccCa BOCCTAHOBJICHMUS.
HNonHast cBA3b KakK CBA3b MEXJAY KaTHOHAMHM M aHMOHAMHU 3a CYET 3JIEKTPOCTATHYECKOIO
nputsbkeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HaKYy 3apsAa, HAIMYUIO TUAPATHON 000JIOUKH.
WNonnble kpuctainuueckue perieTkd. CBOICTBa BEIIECTB C MOHHBIM THUIIOM KPUCTAJIMUECKOMN
peLLeTKH.

KoBaneHntHas xumuueckas cBsi3zb. MexaHu3M 00pa3oBaHUsl KOBAJIEHTHOH CBA3M (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULATeNbHOCTh. KoOBajeHTHbIE NONspHas M HEHoJspHas
cBs3u. KpaTHOCTh KOBajeHTHOM CBSi3U. MoJeKyssspHble U aTOMHbBIE KPUCTAJUIMYECKUE DPEIIETKH.
CBoiicTBa BEIIECTB ¢ MOJIEKYISPHBIMUA U aTOMHBIMHM KPUCTAJUIMYECKUMU PEIIETKAMU.

Merannuueckast cBsi3b. Merauinyeckass KpUCTAJUIMUECKas pelleTka W MeTajulnyecKas
XUMHYecKas cBsA3b. PU3NUECKUe CBOIICTBAa METALIOB.

ArperaTHble COCTOSIHUSI BEILLECTB W BOJOPOJHAsi CBsI3b. TBeploe, JKUIKOE U razoodpasHoe
cocTostHUA BellecTs. [lepexon BelecTBa U3 OTHOTO arperaTHOro COCTOsIHU B ipyroe. Bomopoanas
CBSI3b.

Yuctsle BemecTBa U cMecu. [loHsTHE 0 cMecu BelecTB. |'OMOreHHbIE U TeTepOreHHbIE CMECH.
CocraB cMmeceli: 00beMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBas A0JIs puMecei.

Hucnepchble cucremsl. [lonsTie o qucnepcHoil cucreme. /lucnepcHas ¢aza U qucrepcuoHHas
cpena. Kimaccudukanus nucnepcHbix cucteM. [IoHsATHE 0 KOJIJIOUIHBIX CHCTEMAaX.

JlemoHCTpanuu

Mojenb KpUCTaNIMYECKOH PEeIIeTKH XJIOpHUIa HATPHSL.

OO6pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTANTMYECKOM PEeIIeTKON: KalbluTa, rajluTa.

Mojenu KpUCTAJUIMUECKHUX PELIeTOK «CyXoro npiaa» (Wwiu Hona), aiMasa, rpadura (Uiau
KBapIa).

[TpuGopsI HA KUIKAX KPUCTAITUIAX.

OO0pa31pl pa3TUYHbIX AUCIIEPCHBIX CUCTEM: IMYIIbCUH, CYCIIEH3UH, a9po30iieii, renei u 3oiei.

Koarymsanus.

Cunepesuc.

Oddext Tunnpans.

JIaGopaTopHbI€ OIBITHI

[TpuroroBneHue cycneH3nu kapooHaTa KanbLus B BOJE.

[Tony4yeHue sMyJIbCUM MOTOPHOTO Macia.

O3HaKOMJICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

Ilpopunvuvie u npogheccuonanvro 3nauumole nemenmst codepryucanus. I1oaIpHOCT CBA3U U
nossipHOCTh MoJiekynbl. Konnmencanms. Texyuects. Bosronka. Kpucrammmzarnusa. CyOnumanus u



necyonuManus. AHOMaTuu PU3NYECKUX CBOUCTB BOJBI. JKuakue KpucTauibl. MUHEpabl M TOPHBIC
IIOPOABI KaK IMPHUPOAHBIE CMECH. DMYJIbCUU U CYCHEH3UHU. 30JIM (B TOM YHUCIIE a3pO30JU) U TElu.
Koarynsuus. Cunepesuc.

1.4. Bopa. PacTBOpbI. DJIEKTPOIUTHYECKAS TUCCOITAALINS

Boma. PactBopel. PactBopenme. Boma kak pacTtBopuTesb. PacTBOPUMOCTH  BEILECTB.
Hacepimiennble, HeHAChIIEHHBIE, NTEPECHIILEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPHUMOCTH Ta3O0B,
KHUJIKOCTEH M TBEPJIBIX BEIIECTB OT PA3JIMYHBIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

OJIEKTPONUTHYECKAsT JIUCCOLMALMs. OJEKTPOJIUTbl M HEIIEKTPOUTHI. DIJIEKTPOIUTHYECKAs
aucconuanus. MexaHu3Mbl 3JIEKTPOIMTUYECKOM IHUCCOLMALMU JUIs BELIECTB C Ppa3IU4YHbIMU
TUMIAMM XUMHUYECKOM CBS3U. |'MOpaTUpOBAaHHBIE M HErWApaTUpOBaHHbIE MOHBI. CTENEHb HJIeK-
TPOJIUTHYECKON nuccoruanuu. CuibHbIe U cinadble 3MeKTPOoNUThl. OCHOBHBIC MOJIOKEHHS TEOPUU
3IEKTPOJUTUYECKON Auccouranu. Kuciaorsl, OCHOBaHHUS U COM KaK 3JIEKTPOJIUTHI.
JlemoHCTpanuu

PacTBOpUMOCTB BELIECTB B BOJE.

CoOupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.

PactBopeHue B BOJie CEpHOM KUCIIOTHI U COJIEN aMMOHHMSL.

OO6pa3ibl KPUCTAIOTHAPATOB.

N3roroBieHne rurcoBoi NOBS3KU.

HcnplTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEAIEKTPOJIUTOB HA MPEAMET AUCCOLUALINH.

3aBUCHUMOCTh CTEHEHH DJIEKTPOIUTHUECKON AMCCOIMAIMM YKCYCHOM KHCIOTHI OT pa3daBiieHuUs
pactBopa.

JIBUKEeHHE OKpAlIEeHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

[IpuroToBieHNE KECTKON BOJIBI U YCTPAHEHUE €€ JKECTKOCTH.

HNouursl.

OO0pa3iibl MUHEPAIBHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.

[IpakTHueckoe 3aHsTHE

IIpuroroBnenue pacTBopa 3aJaHHON KOHLIEHTPALUK.

Ilpogpunvnvie u npogeccuonanvno 3nauumvle rnemeHmuvl cooepirycanus. PacTBopeHHe Kak
(bU3UKO-XUMHUYECKUN mporecc. TermoBeie 3(h@EeKThl NMpu pacTBOpeHUU. Kpucramioruaparsl.
Pemenue 3aa4 Ha MaccoBYIO JIOJIF0O PACTBOPEHHOTO BelecTBa. [[puMeHeHre BOIbI B TEXHUYECKHUX
uensix. JKecTkocTh BO/BI M CIIOCOOBI €e ycTpaHeHHsl. MuHepaabHbIe BOABI.

1.5. Kiaccudukanus HeopraHM4eCKUX COSUHEHUH U UX CBOMCTBA

Kucnotsl 1 ux cBoiictBa. KuCIOTBI Kak 3JEKTPOJIUTHI, MX KiIacCU(UKALUSA 10 Pa3IMnYHbIM
Mpu3HaKaM. XHMMHUYECKUE CBOMICTBa KHUCJIOT B CBETE TEOPUHU AJIEKTPOJIUTUUYECKOW AMCCOLUALIHU.
OcoOeHHOCTH B3aUMOJICHCTBUSL KOHLIEHTPUPOBAHHON CEpPHOM M a30THOW KHUCIOT C MeTallaMH.
OcHOBHBIE CIOCOOBI TTOTYYEHUST KHUCIIOTBI.

OcHoBaHMs 1 UX CBOMCTBAa. OCHOBaHMS Kak JIEKTPOJIUTHI, UX KIACCU(PUKAIMS 110 Pa3InYHbIM
Npu3HaKaM. XMMUYECKUE CBOMCTBA OCHOBAHUW B CBETE TEOPUHU IICKTPOJIUTHUYECKON TUCCOLIMAIINH.
PaznoxeHne HepaCTBOPUMBIX B BOJie OCHOBaHMH. OCHOBHBIE CITOCOOBI MOTy4YEHHUs] OCHOBAHUIA.

Comn m wmx cBouctBa. Comm Kak d3JeKTpoiauThl. Coau cpeaHue, KUCIblE W OCHOBHBIE.
XUMHUYECKHEe CBOWCTBA COJeH B CBETE€ TEOPHM 3JIEKTPOIUTHYECKOW aucconuanuu. CrocoObl
MTOJIyYEHUS COJIEH.

I'upponus coment.

Okcuapl U ux cBoicTBa. Coneobpazymomme W HecoyieoOpasyromme Ookcuabl. OCHOBHBIE,
aMmQoTepHble U KHCIOTHBIE OKCHJbI. 3aBUCHUMOCTb XapaKTepa OKCHIAa OT CTENEHU OKHCICHUS
oOpa3yromero ero MeTajia. XuMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCHuioB.

JlemoHCTpanuu

B3anmoneiicTBre a30THON U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMU.

['openue docdopa u pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIE.

[Tomyyenue u cBoiicTBa aM()POTEPHOTO TUAPOKCHUIA.

HeoOpatumslit ruponu3 kapOuaa KaiabLus.

OOpaTuMBbIii TUAPOIU3 COJICH PA3TUYHOTO THIIA.



JlaGopaTOpHBIE OTBITHI

HcnbiTanue pacTBOPOB KUCIIOT MHANKATOPAMH.

B3auMopeiicTBuE METaNIOB ¢ KMCIIOTaMHU.

BzaumopeicTBue KUCIOT ¢ OKCUAAMU METAJUIOB.

B3auMopeiicTBuE KUCIOT C OCHOBAaHUSMH.

B3aumoaeicTBue KUCIOT € COISIMU.

HcnpiTanue pacTBOPOB LIEJIOYEN MHANKATOPAMH.

BzaumopeicTBue menoyen ¢ CoIsMH.

Pa3noxeHne HepaCTBOPUMBIX OCHOBAHMIA.

Bs3auMozeiicTBue coiiel ¢ MeTaJJIaMH.

BzaumopeicTBue colieil Ipyr ¢ Ipyrom.

I'maponus colieit pa3aIuyHOro THUIIA.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie Inemenmsl cooeprycanusn. llpaBuia
pa3baBiieHHs] CepHOU KHUCIOTHI. Vcmonb3oBaHHe CEepHOM KHUCIOTHI B MPOMBILUICHHOCTH. Ejkue
IIEJI0YH, UX UCIOJIb30BAaHUE B MPOMBIIIJIEHHOCTH. [ allieHast ¥ HeraiieHasi u3BeCTb, UX IPUMEHEHNE
B CTpouTeNbCTBE. [ UIic u anedactp, TUIICOBaHHUE.

ITonstue o pH pactBopa. KuciorHas, menoyHas, HeMTpajibHas cpeia pacCTBOPOB.

1.6. XwumMuyeckue peakiuu

Knaccudukanus XuMuU4ecKHX peakuuid. Peakuuu coelWHEHUs, pPa3IoKEeHHs, 3aMELICHHS,
oomena. Karamutmueckue peakuuu. OOpatumble W HEOOpaTHUMbIE pEaKIUH. | OMOTEHHBIE H
reTepOreHHbIe PEaKIUU. DK30TePMHUYECKHE U HHAOTEPMUYECKHE peakuuu. TernoBoil sddext
XUMHUYECKUX peakluuid. TepMOXUMHUYECKUE YPABHEHHU .

OKHMCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CrteneHb  okucieHus.  Okuciurens U
BOCCTaHOBJIICHHE. BoccTaHoBuTENs M OKHCICHHE. METO AJIEKTPOHHOTO OanaHca JUisi COCTABICHUS
YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

CxkopocTh xuMudeckux peakuuid. [IoHsSTHE O CKOPOCTHM XMMHYECKHMX peaklui. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKHMX PEAaKIMH OT Pa3IUyYHBIX (PaKTOPOB: MPUPOABI PEArMPYIOLIMX BELIECTB, UX
KOHIIEHTPALUH, TEMIIEPATYpPBbl, IOBEPXHOCTH CONIPUKOCHOBEHHUS U UCIIOIb30BAHMS KaTaIu3aTOPOB.

OOpatuMocTh XMMUYECKHX peakiuid. OOpaTumble M HeoOpaTHUMblE peakiUH. XHUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEILECHHUS.

JleMoHCTpanuu

[Tpumeprl HEOOpPAaTUMBIX peaklnid, HAYIIHX C 00pa30BaHUEM OCAaJIKa, Ta3a UIIN BOJBI.

3aBUCHUMOCTb CKOPOCTH pEAKLUU OT IPUPOJIBI pEarupYOIINX BEIIECTB.

B3aumoselicTBue pacTBOpPOB CEpHON KHUCIIOTHI C pacTBOpaMH THOCYJb(aTa HaTpUsl pa3IMuHOU
KOHLEHTPALlUU U TEMIIEPATYPBHI.

Mopenb KUIsmero ciosl.

3aBUCHUMOCTb CKOPOCTM XHUMHYECKOW pEaKIMM OT INPUCYTCTBUS KaTalu3aropa Ha IpUMEpE
pa3iIoKeHUs NEPOKCUAA BOJIOPOA C MOMOIIBIO TUOKCH/1a MapraHIla U KaTalasbl.

Mogens anekTpoausepa.

Mopnenp 371eKTpOJIN3HON BaHHBI JUIs TIOJTYYE€HHUS ATFOMUHUSL.

Mopnenb KOJIOHHBI CHHTE3a aMMHaKa.

JlaGopaTOpHBIE OTBITHI

Peakuus 3amerieHuss Meu sKejIe30M B pacTBOPE MEAHOTO KyIIOpoca.

Peakuuu, uaymue ¢ o6pazoBaHieM OcajiKa, ra3a HJId BOJBIL.

3aBUCHUMOCTb CKOPOCTH B3aUMOJIEHCTBUS COJSTHOW KMCIIOTHI C METAJJIaMH OT UX IPUPOABI.

3aBUCUMOCTH CKOPOCTH B3aMMOJEHCTBUS [IMHKA C COJISTHOM KUCJIOTOW OT €€ KOHIIEHTPAIIHH.

3aBHUCHUMOCTh CKOPOCTH B3auMmopeiictBus okcuma menu (II) ¢ cepHoil KuCIOTOH OT TeM-
repaTyphl.

Ilpogpunvuvie u npogheccuonanvno 3nauumsie nemenmul cooeprycanus. Ilonstue 00
3JIEKTPOJIU3€E. DJIEKTPOJIU3 PACIIaBOB. DJIEKTPOJIM3 PACTBOPOB. DJIEKTPOIUTUUYECKOE IMOTYYCHUE
amomuHus. IIpaktudyeckoe mnpumeHeHue osiaekrponu3a. [anbBaHoruiactuka. ['anbBaHOCTETHA.
PadunupoBanue BETHBIX METAIIJIOB.

Karanus. ['omorenHsle U rereporeHHble KaranusaTopsl. IIpomoropsl. Karamutuueckue sisl.
HNHrn6uropsr.
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[Tpon3BoaCTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4Hble PUHIUIIBL.

1.7. Meramuibl 1 HEMETAJUTbI

Mertamibsl. OcOOEHHOCTH CTPOEHUSI aTOMOB U KpHUCTAJIOB. DU3MUYECKHE CBOMCTBA METAJLIOB.
Knaccudukanus wMeramioB MO pa3IMYHBIM MpU3HAKaM. XHUMHUYECKHE CBOWCTBA METaJIOB.
DNEKTPOXUMHYECKUN Psiji HAIPsDKEHUH MeTaiioB. MeTamiorepmust.

O6mue crnocoOsl monydeHuss MetaioB. llonarue o wMeramnyprun. Ilupomeramnyprus,
TUAPOMETAIUTYPrUsl U 3eKTpoMeTaiutyprusi. CriaBbl YepHbIE U I[BETHBIE.

Hewmertamnsl. OcoGeHHOCTH cTpoeHus: aTOMOB. HemeTalisl — mpocThle BemecTBa. 3aBUCUMOCTh
CBOMCTB TaJOr€HOB OT HUX I[OJOXKEHUA B Iepuoauyeckor cucreme. OKHUCIUTEIbHBIE U
BOCCTAHOBUTEJbHBIE CBOMCTBA HEMETANIOB B 3aBUCHUMOCTH OT MX TIOJIOXKEHUS B PIAy
31EKTPOOTPULATEIBHOCTH.

JlemoHCTpanuu

Komnekuus MeTanios.

B3anmoneiicTBre METAIIIIOB ¢ HEMETaUIaMH (3KeJie3a, [IMHKA U alTFOMUHUS C CEpPOid, aTFOMUHUS C
HO/I0M, CYpbMBI C XJIOPOM, TOPEHHUE Kele3a B XJIope).

I'openue meTtauios.

AJIFIOMUHOTEPMHUSL.

Komnekuust HemeramioB. ['openue HemertaimioB (cepwl, dochopa, yrist). BeirecHeHne meHee
AKTUBHBIX TaJIOTEHOB M3 PACTBOPOB UX COJiei O0siee aKTHUBHBIMU TaJOreHAMH.

Mojenb NPOMBIIUIEHHON YCTAHOBKH JJI MPOU3BOACTBA CEPHOM KHUCIOTBHL. Mozens neuu uis
obxwura u3BecTHska. Kosulekiuu mpoayKIuil CUIMKATHOM MpoMBIIUIeHHOCTH (cTekia, dapdopa,
(asiHCa, IEMEHTa Pa3InIHBIX MAPOK U JIp.).

JIaGopaTopHbIe OMBITHI

3akasika 1 OTIYCK CTaJH.

O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo U Oeoro uyryHa.

PacnoznaBanue pyn xenesa.

[IpakTrueckue 3aHATHS

[Tonryuenue, cobrpanue 1 pacrio3HaBaHHE ra3oB.

Pelenune skciepuMeHTANbHBIX 3aa4.

Ilpogpunvnvie u npopeccuonanvno 3navumeple r31emenmaul cooepiyicanun. Kopposus MeTaios:
XUMHUYECKasd U 3JIEKTPOXUMHUYECKasA. 3aBUCUMOCTbh CKOPOCTH KOPPO3UH OT YCIOBHI OKpYXarolen
cpenbl. Knaccudukanuss KOppo3ud METaUIOB 1O Pa3IUYHbIM mpuzHakaM. CrocoObl 3aliuThl
METaJUIOB OT KOPPO3HH.

[Tpon3BOACTBO UyT'yHa U CTaJIH.

[Tonyuenne HeMeTamioB (PaKIMOHHONW TEPErOHKOM JKHIKOTO BO3AyXa M DIIEKTPOIU30M
PacTBOPOB UJIM PACILIABOB 3JIEKTPOIUTOB.

CuiMkaTHasi TPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEpHOM KHCIIOTHI.

2. Oprannyeckasi XUMHUs
2.1. OcHoBHbBIE IOHATHS OPTraHUYECKON XUMHUHU U TEOPUSI CTPOEHUS
OpPraHMYECKUX COEAVNHEHUN

[Ipenmer oprannveckoid xumuu. [IpupoHble, HCKYCCTBEHHBIE 1 CUHTETHYECKHUE OpraHuYecKue
BeniecTBa. CpaBHEHNE OPraHUUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

BanmeHTHOCTE. XMMHUYECKOE CTPOCHHME KakK MOPSIOK COECIMHEHHS aTOMOB B MOJEKYJbI IO
BaJICHTHOCTH.

Teopus crpoenust oprannyeckux coeuHeHuil A. M. bytinepoBa. OCHOBHBIE MOJI0KEHHS TEOPUU
XUMUYECKOro cTpoeHHs. M3omepus u m3omepbl. Xumuueckue (HopMyiasl U MOJETH MOJIEKYN B
OPraHNU4YeCKOW XUMHH.

Knaccugukarus oprannueckux BeuiectB. Kimaccugpukaius BemecTs 1o CTPOSHUIO yIIIEPOAHOTO
CKeJeTa W HaIW4yuio (QYyHKIUMOHAIBHBIX rpynm. ['omonoru u romonorus. Hauana HOMEHKIATypbl
IUPAC.

Knaccudukanust peakuuii B opraHU4ecKoil xuMuu. Peakiuu npucoeanHeHUs (TUAPUPOBAHMUSI,
raJIor€HUPOBAHNUS, TUIpOTaJIOr€eHUPOBaHMS, TUpaTalyn). Peakuun OTLICTUICHHUS
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(meruapupoBaHus, ETHIPOTATIOreHUPOBaHMS, Aeruapartanuu). Peakuuu 3amemienus. Peaxiumn
H30MEpU3aLUH.
JeMoHcTpauuun

Mopnenu MOJEeKyJ TOMOJIOTOB M M30MEPOB OPraHUYECKUX COETMHEHUH.

KauectBeHHoe oOHapyxeHHE yriepojaa, BOAOpOAa U XJOpa B MOJEKyJlaX OpraHMYecKHX
COCIMHECHUM.

JlaGopaTopHBIH OMBIT

N3roroBieHne Moaenen MOJIEKYJ OPraHMYECKUX BEIIECTB.

Ilpogunvuvie u npogheccuonanvno 3nauumsvie 3In1emenmol cooepircanusn. llonarue o
cyOcTpare u peareHte. Peaknuum OKUCIEHHMS M BOCCTAHOBJICHHS OpPraHMYECKHUX BEIECTB.
CpaBHeHue KiacCH(PHMKALMM COEIMHEHWH M KiIacCHU(UKAaWM peakiuii B HEOPTaHMYECKOW U
OpPraHUYEeCKON XUMUHU.

2.2. YrieBomopo/ bl U UX HPUPOAHbBIE HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJIOTMYECKUH P, MU30MEpHUsl U HOMEHKJIATypa ajkaHOB. XUMHYECKHE
CBOWCTBA ajKaHOB (METaHa, 3TaHa): TIOPEHME, 3aMELICHHEe, pa3JIoKEHHEe, AECTHIAPHUPOBAHUE.
[IpumeHeHue anKkaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. OTWIEH, €ro NoJy4deHue (JerMApUpOBAHMEM JTaHA, JeMoJIMMepH3alnued Mmo-
nuaTUIICHA). ['OMONOTHYEeCKU Psii, U30MEpHs, HOMEHKJIATypa aJKEHOB. XMUMHUYECKHE CBONCTBA
STUJICHA: TOPEHUE, KadecTBEHHbIe peakiuu (oOecuBeurBaHue OpPOMHOM BOJBI M PacTBOpa
IepMaHraHaTa Kajius), rufparanus, noiumepusauus. [lpuMenenue stTuneHa Ha OCHOBE CBOICTB.

Juensl n xaydyku. lloHATHE O IMeHax Kak yIJieBOJOpPOJax C JBYMsS IBOWHBIMHU CBS3SIMHU.
ComnpsokeHHBIE TUEHBl. XMMHYECKHE CBOWCTBa OyramueHa-1,3 W wu30mpeHa: obOecrBedYMBaHUE
OpOMHOI1 BO/IbI U OJMMEpH3aLMs B Kayuyyku. HarypanbHblil 1 cMHTeTHUECKUE KayduyKu. Pe3una.

AnkuHbl. AtetwieH. XUMHUYECKHAE CBOMCTBA alleTHIICHA: TOPCHHE, OOSCIIBEUMBAHUE OPOMHOMU
BOZBI, INPUCOECIUHEHUN XJIOpPOBOAOpOJa M ruaparauus. [IpumeHeHue aneTuieHa Ha OCHOBE
CBOMCTB. MeXKI1accoBasi NU30MEPHs C aJIKaIUCHAMH.

Apenbl. benzon. Xumuueckue cBOHCTBa Oe€H305la: TOpEHHE, peakluM 3amMelieHus (ra-
JIOTeHUpOBaHue, HUTpoBanue). [I[puMeneHne 6eH301a Ha OCHOBE CBOMCTB.

[TpuponHbIE NCTOYHUKH YIIIEBOAOPONOB. [IpupoaHbIi ras: cocraB, NIPUMEHEHHE B KadecTBE
TOIINBA.

Hedts. CoctaB u nepepabotka Heptu. [leperonka Hedgru. HedrenpoayKkTs.

JlemoHCTpanuu

['openne MeTaHa, TUIIEHA, alleTUIICHA.

OTHolleHHEe MeTaHa, 3TUJIEHA, alleTWIeHa W OeH30Jla K pacTBOpaM IMepMaHraHata Kalus U
OpoMHOI BOJE.

[ToyueHue STUieHa peakuued Neruaparaluy 3TaHoja, alleTUiIeHa — TUAPOJIM30M KapOuaa
KaJbIHUA.

Paznoxxenne kaydyka TIpM HarpeBaHWM, WCTIBITAHUE TPOIYKTOB pA3JIOKEHUS Ha He-
MPEeAEIbHOCTb.

Konneknus obpasioB negtu u HedrenpoaykroB. Komneknust «KaMeHHBINH yroib W MPOTYKIIHS
KOKCOXMMMUYECKOTO IIPOU3BOACTBAY.

JlaGopaTOpHBIE OTBITHI

O3HakoMIIeHHE ¢ KOJUIeKLIel 00pa3oB He(TH U MPOITYKTOB €€ nepepaboTKH.

O3HakoMJIEHHE C KOJUIEKIIMEH KaydyKOB U 00pa3liaMu U31eTuil U3 pe3UHBI.

Ilpogpunvnvie u npogeccuonanvno 3nauumvie Inemenmuvt cooepycanusn. llpasuno B. B.
MapxosnukoBa. Knaccupukanus u HazHaueHHe KaydykoB. Knaccudukanus u Ha3HaueHHUE PE3UH.
Bynkanuzanus kayuyka.

[Tomydyenue amneTniieHa TUPOIU3OM METaHA U KapOUIHBIM criocoOoM. Peaknus moammepusanum
BUHWIXJIOpUAA. [lonuBUHMIXIOpU U ero npuMeHeHue. Tpumepuzaiys aleTuieHa B 6eH301.

[Tonsitue 00 akcTpakumu. BoccTtaHoBiIeHHME HUTPOOEH3071a B aHWJIWH. [ OMOJIOTMUECKHH PsJl
apeHoB. Tomnyou. HurpoBanue Tosryona. Tporui.

OcHoBHbIE HampaBJICHUS MPOMBIIUIEHHOH MepepadoTKH NPUPOIHOTO rasa.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.
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[Tporiecchl MpOMBINIIEHHON TMepepaboTkn HepTH: KpeKuHT, pudopMuHr. OKTAaHOBOE YHCIIO
6eH3I/IHOB 1 OETaHOBOEC YHCJIO AU3CIIbHOI'O TOIJIMBA.
Kokcoxummuueckoe Ipou3BOJICTBO U €T0 MPOTYKIIHSL.

2.3. Kucnopoxconepxaliyue opraHi4eckie COeJMHEHUS

Crouprtel. [Tonydenue 3Tanona OpoKEHHEM TITIOKO3bI M TUApaTanueit stuieHa. ['uapokcuiabHas
rpynna kKak (QyHKUuoHasibHasd. [loHATHE O mpenenbHBIX OJHOATOMHBIX CHUpPTaxX. XHUMHUYECKHE
CBOWCTBAa ATAHOJIA: B3aMMOJCHUCTBHE C HAaTpHeM, OOpa3oBaHME IMPOCTBHIX M CIOXHBIX 3(QHUPOB,
OKHCJICHHE B anbjaerui. IIlpuMenenue staHosga Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBHS
JUI OpraHU3Ma 4eJIOBEKa U NPeAyIpeKICHHE.

I'muuepuH Kak MpeaCcTaBUTENb MHOTOaTOMHBIX cnupToB. KauecTBeHHass peakuus Ha
MHOI0aTOMHBIE cIUpPThI. [[puMenenue rinuunepuHa.

®enou. Pu3NUECKUe U XUMUYECKHE CBOMCTBa (heHona. B3aumMHoe BiIMsSHUE aTOMOB B MOJICKYJIE
(deHona: B3aMMOAEHCTBUE C I'MJIPOKCUAOM HATpHsl M a30THOM KucioToi. [IpumeHenue ¢eHona Ha
OCHOBE CBOWCTB.

Anpnerunsl.  Ilonstue o0 anpaerupax. AsbaeruiHas rpynna Kak (yHKIHOHAJIbHAsL.
dopmasbIeru]l U €ro CBOWCTBA: OKMCIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIMN cnupT. IlomyueHne anbaeruioB OKHUCICHHMEM COOTBETCTBYIOLIUX CIUPTOB.
[Tpumenenne popmabaeriuia Ha OCHOBE €T0 CBOMCTB.

KapOonoBele kuciotbl. Ilonatue o kapOoHOBBIX KucioTrax. KapOokcuibHas rpymnma Kak
¢byHKIMOHANMBHAS. | OMOJIOTHYECKUH psAA TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne KapOOHOBBIX KHUCIIOT OKHCICHHEM albJIeTUA0B. XHMHUYECKHE CBOMCTBAa YKCYCHOH
KHMCJIOTBI: 00IllMe CBOMCTBA C MUHEPAJIbHBIMU KUCIOTAaMU U peakuus stepudukanuu. [Ipumenenne
YKCYCHOH KHCJIOTBI HA OCHOBE CBOWCTB. BbICIINE )KUPHBIE KUCIOTHI HA IPUMEPE NaJIbMUTUHOBON U
CTE€apUHOBOM.

Crnoxuble 3¢upsl 1 xupbl. [lonmyyeHue cinoxxHbx 3¢upoB peakiueit srepudukanun. CiioxHbIe
3¢upsl B IpUpoie, UX 3HaueHue. [IpuMenenne cioxHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKups! kak cioxxusle 3¢pupsl. Knaccupukanus xupoB. XMUMHYECKHE CBONCTBA XKHUPOB: THIPOIIN3
U TUJIpUPOBAHUE KUIKUX KUPOB. [[pruMeHeHne )kupoB Ha OCHOBE CBOICTB. MbLia.

VYrneBoasl. YTieBobl, UX KiaccuuKanusa: MOHOcaxapuasl (II0Ko3a, (ppykTo3a), Hucaxapusl
(caxapo3a) u mojmcaxapuibl (Kpaxmai U IeJUII0II03a).

['mrox03a — BeIIecTBO ¢ JBOMCTBEHHOM (yHKIMEH — anbAernocnupT. XMMHUYECKHE CBOICTBA
TJIIOKO3BI: OKHCJIEHHE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIMPTOBOE OpOKEHHE.
IIpuMeHeHue TIIIOKO3bl HA OCHOBE CBOWCTB.

3HaueHue YIJIEeBOJOB B JKMBOM NpPHUpOJE U JKU3HU uenoBeka. [IoHsATHME O peakuusx MoJu-
KOHJICHCALIUX U THUAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPALLICHHUI: TJIFOK03a O- IIOJIMCaXapu.
JlemoHCTpanuu

Oxucnenue cupTa B ajabAETUA.

KauecTBeHHbIE peakilii HA MHOTOATOMHbBIE CITUPTHI.

PacTBopuMocCTh (peHosa B Bogie mpu 0OBIYHON TeMIlepaType U HarpeBaHUU.

KauecTtBeHHbIE peakiiy Ha (HEHOJI.

Peakuust cepeOpsiHOTO 3epKajia ajabAerHI0B U TITIOKO3bI.

OxucneHue anpAETUIOB U TIIOKO3bl B KUCIOTYy ¢ momomibio rugapokcuaa menu (II). Ka-
YyecTBEeHHas peakius Ha kpaxmai. Komnekius 3pupHbIX Maces.

JlaGopaTOpHBIE OTBITHI

PactBopenue riueprHa B Boje ¥ B3auMoericTBre ¢ ruapokcuaoM meau (11).

CBOICTBA YKCYCHOU KUCJIOTHI, OOIIHE CO CBOMCTBAMHU MHUHEPATBHBIX KUCIIOT.

Jloka3aTenbCcTBO HEMPEAEIBHOTO XapaKkTepa KHUAKOTO KHUPa.

B3aumoeiicTBre IOKO3bI U caxapo3sl ¢ ruapokcuaom meaun (11).

KauecTBeHHas peakliis Ha Kpaxmall.

Ilpogunvusvie u npogheccuonanvno 3nauumvle Inemenmot cooeprcanus. MeTUIOBbIA CIUPT U
€ro HUCIIOJIb30BaHUE B KAYECTBE XUMHUYECKOIO ChIPbsl. TOKCHMYHOCTh METAHOJIA U MPaBUJIa TEXHUKH
0e30macHOCTH MpH paboTe C HUM. OTWIECHIVIMKOJIb W €ro IpUMeHeHHe. TOKCHYHOCTb
STUJICHIJIMKOJIS U TIPaBUIIa TEXHUKU 0€30MacCHOCTH MPHU paboTe ¢ HUM.

[Tony4yenue gpeHona u3 NPOLyKTOB KOKCOXMMHUYECKOIO IIPOM3BOJCTBA U U3 OEH301a.
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[TomukonaeHcamuss ¢dopManmpaeruaa ¢ ¢geHosoM B (peHoT0OpPMATBIACTHAHYIO  CMOJY.
Aueranpaerun. [lonarue o keroHax Ha mpuMepe aneToHa. [IpuMeHeHue aleToHa B TEXHUKE U
MIPOMBIIIJICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KHCJIOT (LIaBEJEBOW KHCIOTHI KaK JBYXOCHOBHOM, aKpMIJIOBOM
KHCJIOTHI KaK HETIPeeIbHOM, OEH30MHON KUCIOTH KaK apOMaTHYECKOM ).

[TnenkooOpasyromue Macia. 3aMeHa )XKUPOB B TEXHUKE HEMHUILEBBIM ChbipbeM. CHHTETHUYECKHE
MOIOIIHE CPE/ICTBA.

MonoyHokucnoe OpokeHue TIIoKo3bl. Kuciaomonounsie mpoaykTel. CHIIOCOBaHHE KOPMOB.
HuTposanue nemntono3sl. [Tupokcuians.

2.4. A3zorcoxaepkaiue opranndeckue coeuaenus. [lomumepst

Awmunsl. [lonarue 06 amuHax. AnudaTHueckue aMHUHbI, UX KilaccuduKaiys U HOMEHKIATypa.
AHWIMH Kak opraHuveckoe ocHoBaHue. [lomydeHue anunwHa W3 HUTpoOeH3ona. [IpumeHeHue
AQHUJIMHA HA OCHOBE CBOWCTB.

AMUHOKHCIOTBI. AMHWHOKHCIOTHI Kak am@oTepHble IU(DYHKINOHAIBLHBIE OpPTaHHMYCCKHE
COeIMHEHUSI. XMMHYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJIECHCTBUE C LIEIOYaMH, KUCIOTaMU U
Ipyr ¢ apyrom (peakiusi mojdukoHaeHcanuu). [lentuanas cBsi3p ¥ nonunentuabl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. [lepBuuHasi, BTOpu4Has, TpETUUHAsL CTPYKTYpPbI O€lIKOB. XMMUUECKHE CBOMCTBA OEIKOB:
ropeHue, JeHaTypauus, THIPOIu3, IIBETHbIE peakinu. bruonorndeckue GyHKINN OETKOB.

[Tomumepsl. benku u monrcaxapuIsl Kak OUOTIOIUMEpHI.

[Inactmaccel. [lonyueHune mnoONMMEPOB peakUUEeW MOIMMEPHU3AUMUM U TOJUKOHJICHCALUH.
TepmoriacTHYHbIC U TEPMOPEAKTUBHBIE TUIacTMAacChl. [IpeacraBuTenu miactMace.

Bonokna, ux knaccudukanus. [lonydenue BoaokoH. OTAeNbHBIE TPEICTABUTENIN XUMUYECKIX
BOJIOKOH.

JlemoHcTpamuu

B3anmopeicTere aMMHaKa M aHWIMHA C COISTHOM KUCIOTOM.

Peakuus anunrHa ¢ 6poMHON BOJIOM.

JoxazatenbcTBO Hamu4us (PYHKIIMOHATBHBIX TPYIII B pACTBOPaX aMUHOKHCIIOT.

PacTBopeHnue u ocaxaeHne 6€IKOB.

[{BeTHBIEC peakuu OEIKOB.

['openue nTuybero nepa v MEPCTIHON HUTH.

JlaBopaTOpHBIE OTBITHI

PacTBopenue 6enKoB B BoJIE.

Ob6Hapy>xeHue 6eJIKOB B MOJIOKE M MSICHOM OYJIbOHE.

Jenarypanus pacTBopa Oelika KypuHOTO silla CIIUPTOM, PACTBOPAMH COJIEH TSHKEIBIX METAIIOB
Y TIpU HAarPEBaHUH.

[IpakTrueckue 3aHATHS

Pemenune skcriepruMeHTATBHBIX 33129 Ha UASHTU(DUKAIIUIO OPTaHUYECKUX COCTUHEHUH.

Pacnio3naBaHue niaacTMacc U BOJIOKOH.

Ilpogpunvuvie u npogeccuonanvno 3nauumple rnemenmsl cooepicanus. AMUHOKAIIPOHOBAS
kucnoTa. KanpoH kak mpencTaBuTeNbh NOJTUAMHUIHBIX BOJIOKOH. Mcronp30BaHre TUAPOIN3a OEITKOB
B MPOMBIIIUICHHOCTH. [TonmmBUHUIXITOPHUT, MOUTETPaPTOPITHIICH (Tednon).
denonodopmanpaeruaabie wiactMaccsl. Lenmynona. [TpoMelnieHHOE TPOU3BOACTBO XMMHUYECKHUX
BOJIOKOH.

IIpumepHbie TeMbl pedepaToB (I0KJIAI0B), HHIUBUAYAJIbHBIX IPOEKTOB

* bHOTEeXHONOrHs U reHHast MHKeHepuss — TexHosornu X XI Beka.

* HanoTtexHonorus kak HPHOPUTETHOE HANpaBJICHHE pA3BUTHUS HAyKd W IPOU3BOJCTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHBbIE METO/Ibl 00€33apakUBaHUS BOJIBI.

*  ANJIOTpONHS METAIJIOB.

» JXuznb un aesrensHocTh .M. Menneneena.

* «IleproguueckoMy 3aKoHy Oyayiiee He TPO3UT Pa3pYIICHUEM. .. »

* Cunre3 114-ro anemMenTa — TpuyM( poCCHICKUX (PU3UKOB-AIEPIIMKOB.
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* H3otonsl Boxopoaa.

* Hcnosb30oBaHue palMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE U3IIy4EHHE U €r0 UCIOIb30BAHNE B TEXHUKE U MEIULIUHE.

* IlnazmMa — 4yeTBEpPTOE COCTOSIHUE BELIECTBA.

* AmMopdHbIe BelEeCTBa B PUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXaroleil cpeapl OT XHUMHUYECKOoro 3arps3HeHus. KosauuecTBeHHBIE
XapaKTEPUCTUKHU 3arPA3HEHUS OKPYKAIOIIEH Cpebl.

 IIpumenenue TBepaOro U razoodpaszHoro okcuaa yriepozaa (IV).

* 3ammra 030HOBOI'O 3KPaHa OT XMMHYECKOI0 3arpsI3HEHUS.

» I'pyboaucnepcHble cucTeMbl, UX KilacCH(UKALUs U UCIOJIb30BaHUE B NPO(HECCHOHAIBHON
JESATEIIBHOCTH.

» Kocmernyeckue reiu.

* lIpumeHeHue CyCleH3ul U YMYJIbCHIA B CTPOUTENBCTBE.

* MunepaJibl ¥ TOpPHBIE IOPOABI KaK OCHOBA JTUTOC(EPHI.

» PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Bopa kak peareHT u cpefa Al XMMHAYECKOro Iporiecca.

* JKuzsb u gesrensHocTh C.AppeHuyca.

* Bxkian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IEKTPOIUTHUECKON TUCCOLMALINN.

* VYcrpaHeHHe KECTKOCTU BOJBI HAa IPOMBIIIIEHHBIX MPEANPUATUAX.

* CepHas KMCIOTa — «XJI€0 XUMUUECKOU MPOMBILICHHOCTH.

* Hcnonb3oBaHue MUHEPATIBHBIX KUCIOT HAa NPEANPHUATHIX Pa3IMYHOI0 IPoQuIIs.

* OKcHZBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAJIB.

* Hcropus rumca.

* IloBapeHHas COJb KAK XMMUYECKOE CHIPBE.

* MHoronukuii kapOoOHAT KajublUs: B IPUPOJIE, B IPOMBIIIEHHOCTH, B OBITY.

* Peaxiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupryanbHOE MOAEINPOBAHNE XUMUYECKUX IIPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIHUTOB.

* DJIEKTPOJIN3 PACIUIaBOB AIEKTPOJIUTOB.

» IlpakTHuyeckoe  TpUMEHEHHE  DJEKTposM3a:  paUHHUpPOBaHHE,  TajJbBaHOIUIACTHKA,
raJgbBaHOCTETHS.

Hcropust monydeHus 1 MPOU3BOJICTBA aTFOMUHMUS.

DNEKTPOIUTHUECKOE MOTYUeHHE U pPaQUHUPOBAHUE METH.

Kuzub u aesrenbHOCTh 1. J[9BH.

Ponp meTaynioB B MCTOpUM 4YEIOBEYECKOM LMBMIM3AaLMH. VICTOpHsS OTEHYECTBEHHON YEpHOU

MeTainyprui. COBpeMeHHOE METAJUTYprUdecKoe MPOU3BOJICTBO.

Hcropust OTEUECTBEHHOW LIBETHOW METAIyprud. Poyib MeTalnoB M CIUIABOB B HAy4HO-

TEXHUYECKOM IIPOrpecce.

Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HUH.

WuepTHble Uy 6J1aropoJHbIe Ta3bl.

Poxparoniue conm — rajoreHsl.

Uctopus mBeACKOW CIUYKH.

Hcropust BOSHUKHOBEHUS U PA3BUTHS OPTraHUYECKOW XUMUU.

Kuznb u gestensHOCTh A.M.BbyTiepona.

Burtanusm u ero kpax.

Ponb 0T€UECTBEHHBIX YYEHBIX B CTAHOBIICHUU U Pa3BUTUM MUPOBOM OPraHUYECKON XUMUH.

CoBpeMeHHbIE NPEACTABIEHUS O TEOPUU XUMHUYECKOTO CTPOCHHSI.

DKOJIOTMYECKUE aCIIEKTHI UCIIOJIB30BAHUS YTIIEBOJOPOIHOTO CHIPBSI.

OKOHOMMYECKHE  ACIEKThl  MEXIYHAPOJHOrO0  COTPYAHMYECTBA IO  MCIOJIB30BAHUIO

YTIIEBOJOPOAHOTO CHIPBSI.

Hctopust OTKpBITUS U Pa3pabOTKU Ta30BbIX M HEPTSIHBIX MeECTOpOoXxAeHWH B Poccuiickoit

denepanuu.

XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymias mpodeccusi.

YTI1eBo10pOAHOE TOIIIMBO, €70 BUJABI U HA3HAYCHUE.

CuHTeTHYeCKHE KayuyyKH: HCTOPHS, MHOTOOOpa3ue 1 MepCIeKTHBEI.

Pe3nHOTEXHUUYECKOE TPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpecce.

CBapouHO€ NPOU3BOACTBO U POJIb XMMHUH YIJIIEBOJIOPOAOB B HEM.
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* Heptp u ee TpaHcmopTHpoBKa Kak OCHOBAa B3aMMOBBITOJTHOTO  MEXKAYHApOIHOIO
COTPYJIHUYECTBA.

TEMATHUYECKHWMH IIJIAH

[Tpu peanuzanuu cojepkaHusi 00mEe0o0pa3oBaTeNbHON YUeOHON AMCHUILTMHBI «XUMHS» B
npeaenax ocBoeHuss OIIOII CIIO na 6a3e ocHOBHOTO 00MmIero oOpa3oBaHUS C TMOJy4YEHHUEM
cpeanero o6mero o6pazoBanus (IINIKPC, TIIIICC3) wmakcumanbHas ydeOHas Harpyska
00y4aroIuXCcsi COCTABIISET:

+ mo npodeccusm CIIO Texnmuyeckoro nmpoduJisi mpodeccruoHanbHoro oodpazopanus — 171
Jac, U3 HUX ayauTopHas (oOs3arenbHas) Harpy3ka oOydJaroImuxcs, BKIOYas 1JabopaTOpHbIC
OTBITHI M TIPAKTHYECKHUE 3aHATHS, — 114 4acoB; BHEAyAHTOPHAs CaMOCTOSITENIbHAs padoTa
CTY/ICHTOB — 57 4acos;

Bun yaeGHOH nesTenbHOCTH KonunuecTBo yacos

Aynuropusle 3ausaTus. Coaep:kaHue o0ydeHus ITpodeccuu CI1O
Beenenue 2
1. O6uias u HEOpraHMvecKas XUuMus 70
1.1. OCHOBHBIE IOHATHS U 3aKOHBI 6
1.2. Ilepuonnyeckuii 3akoH u [lepuoaudeckas cucreMa XMMHUYECKUX 8
AJIEMEHTOB
. . MeHzieneeBa u CTpOEHUE aTOMa
1.3. CtpoeHue BemecTa 10
1.4. Boga. PacTBOpbI. DJIEKTPOIUTAYECKAS TUCCOIAALIUS 8
1.5. Knnaccuukanus HeopraHm4ecKix COeAMHEHUI U UX CBOMCTBA 12
1.6. XuMuueckue peakimn 14
1.7. MeTauibl 1 HEMETaJLTbI 12
2. Opranuyeckas XuMus 42
2.1. OCHOBHBIE MTOHATHUS OPTAHUICCKOW XUMHUH H TEOPHUS CTPOCHHS 8
OpPraHMYECKUX COCAMHEHUN
2.2. YrneBoJopo/ibl U UX NPUPOJHBIE HCTOYHUKHU 12
2.3. Kucnopojacoaepskanirie opraHu4eckre CoeIMHeHus 10
2.4. Azorcoaeprkaniue opranndyeckue coeinHeHus. [lonumepst 12
Hroro 114
[ToarotroBka BBICTYIUJICHHH 1O 3aJaHHBIM TeMaM, JOKIIAJ0B, pedepaTos, 57
3cce, MHIUBUAYATHHOTO MTPOEKTA C UCTIOIB30BAaHUEM HH(POPMAITHOHHBIX
TEXHOJIOTUH U JP.
Bcero 171

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JESATEJILHOCTU

CTYJIEHTOB
Conepxanue XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIBLHOCTH CTYACHTOB (Ha
00y4YeHHS YpOBHE Y4€OHBIX AEHUCTBUIN)
Baxneiimne YMeHHe JaBaTh ONpENEICHUE M OIEepUpOBaTh CIEAYIOIIMMH XU-
XUMUYECKUE MUYECKMMH TOHATUSAMU: BEIIECTBO, XMMHUYECKUH DJIIEMEHT, aToM,
TTOHATHSA MOJIEKYJIa, OTHOCUTEJBHBIE AaTOMHAas W MOJIEKYJIIpHas MaccChl, HOH,

QJUTOTPOITHUS, U30TOIBI, XUMUYECKasi CBSA3b, JIEKTPOOTPULATEIEHOCTD,
BAJICHTHOCTB, CTEIICHb OKHCJICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM Ta3000pa3HBIX  BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U
HEMOJICKYJSIPHOTO CTPOCHUS, PACTBOPHI, AIEKTPOIUT U HEIICKTPOIIUT,
QJICKTPOJIUTHYCCKAA JuUucColuanusa, OKUCIUTCIIb W BOCCTAHOBHUTCIIDb,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, TEIUIOBOH d(P(EeKT peakluu, CKOPOCTh
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XUMHYECKON PeaklMM, KaTalu3, XUMUYECKOE PABHOBECHE, YIIIEPOIHBIN
CKeJeT, QyHKIIMOHAIbHAs TPYIa, H30MEpHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMHNHU

dopMyIHpOBaHUE 3aKOHOB COXpPAHEHHUS MAacChl BEIIECTB M IOCTOSH-
CTBAa COCTaBa BEILECTB. YCTAaHOBKA MPUYMHHO-CIEIACTBEHHON CBS3U
MEXIY COJIEp’)KaHHEM OTUX 3aKOHOB U HalMCaHUEM XHMHYECKUX
dbopMyn W ypaBHEHUH. VYCTaHOBKAa JBOJIOIHOHHOW CYIIHOCTH
MEH/ICJICEBCKOH U COBPEMEHHOM (HOPMYIUPOBOK MEPUOAUYECKOTO
3akona J[. WM. MenneneeBa. OObscHeHHME (QHUINIESCKOTO CMBICTA
CUMBOJIMKHM TEPUOJNYECKON TaOIUIbl XUMUYECKuX snemeHToB [[. .
MenpneneeBa (HOMEpOB 3JEMEHTA, MEPUOJA, TPYIIbI) U YCTaHOBKa
MPUYMHHO-CIEICTBEHHON CBSA3M MEXIy CTpPOEHHEM aToMa W
3aKOHOMEPHOCTSIMU M3MCHCHHSI CBOMCTB 3JIEMEHTOB U 0Opa30BaHHBIX
MMHU BEUIECTB B MEPUOAAX U Tpymmax. XapaKTepUCTHKA HIEMEHTOB
MajblX U OONBIIMX MEPUOAOB MO HMX MOJOKeHUI0 B llepuogmueckoit
cucteme /1. U.MenzaeneeBa

OcHOBHbIE TEOPUH
XUMHUH

YcraHoBKa 3aBUCMMOCTH CBOWMCTB XMMHUYECKHX BEIIECTB OT CTPOCHHUS
aTOMOB O00pa3yIOlUX UX XHMHUYECKUX JIIEMEHTOB. XapaKTepUCTHKA
BOKHEHIIMX THUIOB XHMHUYECKHX CBSI3€M M OTHOCUTEIIBHOCTH 3TOU
tunonorud. OObSCHEHHWE 3aBHCHUMOCTH CBOWMCTB BEIECTB OT HX
COCTaBa M CTPOCHHUS KPUCTAUIMYECKHUX peEmeToK. PopmyInpoBKa
OCHOBHBIX MOJIOKEHUH TEOPHUM JIICKTPOIUTHUYECKON AUCCOLMALMMN M
XapaKTEepPUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYeCKUX coequHeHui. @opMyIupOBKa OCHOBHBIX MOJIOKEHHUI
TEOPUHU XHUMHYECKOTO CTPOCHHUS OPraHUYECKHX COCIUHEHUW U
XapaKTEPUCTHUKAa B CBETE€ ATOW TEOPUU CBOMICTB OCHOBHBIX KJIACCOB
OPraHNYECKUX COCTMHEHUN

Baxkueiiniue BemiecTsa
Y MaTepHalIbl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MONYyUYEHUS U TpUMe-
HeHus BakHeumux metayioB (!A u Il A rpynmn, amoMmuHus, xenesa, a
B €CTCCTBEHHOHAyYHOM MpOGuIe W HEKOTOPHIX (-3J€MEHTOB) M HX
COCNMHEHUN.  XapaKTepUCTHKAa  COCTaBa, CTPOCHHS,  CBOWCTB,
MOJTy4eHUsl U MpUMeHeHus BakHedmmx Hemetamios (VI A, VIA, VA
TPYII, a Takke a3otra u Gocdopa, yriaepojaa U KpeMHHsI, BOJIOPOIa) U
UX coequHEeHHH. XapaKTepUCTHKa COCTaBa, CTPOCHHUS, CBOMCTB,
MOJTyYEHUST W TMPUMEHEHHUS BaXXHEHIINX KJIACCOB YTJIEBOJAOPOJIOB
(amkaHOB, ITUKIIOANKAHOB, ATKEHOB, aIKNHOB, apEHOB) U UX Haubosee
3HAYUMBIX B  HApPOJHOXO3SHWCTBEHHOM IUTAHE TIPEICTABUTEIICH.
AHaJOrM4Hasg XapaKTePUCTHKA BAXHEHUINUX MPEICTaBUTENCH IPYrux
KJIACCOB OPTraHWYECKHX COCAMHEHUH: METAaHOJIA W ATaHOJa, CIOKHBIX
5GUpOB,  IKUPOB,  MBUI,  anpIeruaoB  (hopmanmpAerugoB U
aleTalbJeruaa), KeTOHOB (aleroHa), KapOOHOBBIX KHCIOT (YKCYyCHOM
KHUCTIOTBI, JUIS €CTECTBEHHOHAy4yHOro Tpoduias mpeacTaBUTeneit
JIPYTUX KJIACCOB KHCJIOT), MOHOCAXapuIOB (TJIIOKO3BI), JUCAXapHUJIOB
(caxapo3bl), monucaxapuioB (Kpaxmajga U IEJUII0JIO3bl), aHWIMHA,
AMUHOKHCJIOT, OCJIKOB, MCKYCCTBEHHBIX M CHHTCTHUYECKHUX BOJIOKOH,
Kay4yKOB, TJIACTMACC

XUMHUYECKUN SA3BIK
U CUMBOJIMKa

Hcnonp3oBanne B yuyeOHOM UM mpodecCHOHAIbHOW NeATEIbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJUKH. Ha3BaHME M3yuyEeHHBIX BELIECTB
[0 TPUBHAJIIBHOM WJIA MEXAYHApOJHOW HOMEHKIATYype U OTpPakKeHHUE
COCTaBa d3TUX COCIMHEHMH C TOMOIIBI0O XUMHUYECKUX (popmyi.
OTpakeHHe XMMHUYECKHX IPOIECCOB C MOMOIIBI0 YpaBHEHUN XUMHU-
YECKUX PEAKLIMI

XUMHUYECKUE PEaKIun

OOBbsicHEHHE CYIIHOCTH XWUMHUYECKHX TmporeccoB. Kiaccubpukarus
XUMHUYECKUX PEAaKLUN M0 PAa3IU4HbIM IIPU3HAKAM: YHCIy U COCTaBY
MPOJIYKTOB M PEareHTOB, TerioBoMy 3¢ (dexTy, HampaBieHuto, (dase,
HATMYHUIO KaTAIM3aTOpa, N3MEHEHUIO CTETICHEH OKUCIICHHSI DJIEMEHTOB,
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00pa3yromux BeniecTBa. Y CTaHOBKA MPU3HAKOB OOIIETO M Pa3InYHOTO
B TUIIOJIOTUU PEAKLUHN JUIsl HEOPraHMYECKOM U OPraHu4eCKON XUMHUH.
Knaccugunukanys BemecTB U MpoLEcCOB ¢ TOUKH 3PEHUs OKUCIICHHUS -
BocCTaHOBJEHMs. (COCTaBlI€HHE YpPAaBHEHUN pEaKkUUd C IOMOILBIO
METO/a IEKTpOHHOro OanaHca. OObsICHEHUE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKIUM U TIOJOKEHUS XUMHUYECKOIO PaBHOBECHUS OT
pasInYHbIX (PAaKTOPOB

XUMHYECKUI KCIIEpU-
MEHT

BrinmonmHeHne XUMHYECKOIO 9KCIICPUMCHTA B IMOJIHOM COOTBETCTBUU C
[mpaBuJIaMH 0€30IaCHOCTH. Ha6J’IIOI[eHI/Ie, (bI/IKcaHI/IH n OIIMCaHUuC
PE3YyJIbTATOB NPOBCACHHOI'O SKCIICPUMCHTA

Xumuueckas
uHpopManus

[TpoBeneHue caMOCTOSITEIBHOIO MOMCKA XMMHUYECKOM HMHpoOpManuu ¢
UCIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHUKOB (HAy4YHO-TIOIMYJIIPHBIX
U3JaHUH, KOMIIBIOTEPHBIX ©0a3 JaHHbIX, pecypcoB MHTepHera).
Hcnonb30BaHuEe KOMITBIOTEPHBIX TEXHOJOTHH Uil 00paboTKH U
nepefayd XMMUYECKOH HH(POpPMALMU U €€ NPEeACTaBICHUs B pa3-
JUYHBIX (hopmax

PacueTn! o

YcTraHoBKa 3aBUCHUMOCTH MCKOAY KauyeCTBEHHOW M KOJIMYECTBEHHOM

XUMUYECKUM
(bopmyram i CTOPOHAMH XMMHUYECKUX O00BEKTOB U IpoleccoB. PemeHne pacueTHbIX
pMY 3a]1a4 110 XUMUYECKUM (OopMyJiaM U YpaBHEHUSIM

YpaBHEHUSIM

[Ipodunshoe u OO0ObsicHEHHEe XUMUYECKHUX SBIICHUHN, TPOUCXOASIINX B MPUPOAE, OBITY
npoeCCHOHATBEHO u Ha npousBojcTBe. OmpeneneHue BO3MOXKHOCTEH NPOTEKAHUS
3HAYUMOE XUMHUYECKUX TMpEBpallleHuid B paznuyHbIX ychnoBusix. CoOnroaeHue
coJiepyKaHue IIPaBUJI HKOJIOTMYECKU T'PAMOTHOT'O TIOBEJICHUS B OKpYKatollel cpeie.

OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHMs] OKpY’Karollel cpenbl Ha
OpraHM3M uYeJOBEeKa W Jpyrue >KuBble opraHuszMbl. CoOmoaeHue
npaBuil 0e30MacHOro OOpalleHuss C TOPIYMMH M TOKCHYHBIMHU
BeIlleCTBaMH, JJabopaTopHbIM 00opynoBanueM. Iloaroroska pacTBopos
3aJJaHHOM KOHLIEHTpalMu B OBITY M Ha mpou3BojAcTBe. Kpuruueckas
OIIEHKA JIOCTOBEPHOCTH XUMHUYECKOW MH(OPMAIIUH, TOCTYMAIOMIeH 13
pa3HbIX HCTOYHUKOB
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YYEBHO-METOIUYECKOE I MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMbBI YUEBHOUN JUCLIUIIIMHBI « XMW S»

OcBoenne rmporpamMmbl y4eOHOM JUCHMIUIMHBI —«XHMHUS» TPENNojaraecT Haludhue B
npogeccuoHanbHONH 00pa30BaTENbHON OpraHU3alli, pealn3ylomeld 00pa3oBaTeIbHYIO IPOTPaAMMY
cpennero odmero odpazoanus B npenenax ocBoeHus OIIOIT CITO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMs, KaOMHETa XUMHUH C JJabopaTopueil u J1abOpaHTCKOW KOMHATOM, B KOTOPOM HMMeEETCs
BO3MOXXHOCTh 0OecneuuTbh CBOOOMHBIN nocTyn B MHTepHET BO Bpemsl y4yeOHOro 3aHATHS U B
nepuo] BHEY4eOHOI 1eATeIbHOCTH 00yYarOIINXCA.

[Tomemnienne KkabMHeTa JOMKHO YIOBIETBOPATH TpeOoBaHUSIM CaHUTAPHO-3MUIEMHOIOTHYECKUX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO TUIIOBBIM 000PYI0BaHUEM,
YKa3aHHBIM B HAaCTOSLIMX TPEOOBaHUSAX, B TOM YHCIIE CHEUAIN3UPOBAHHONW yueOHOW MeOenbio U
cpeacTBaMu O0O0y4eHHs, JOCTATOYHBIMU JJIsS BBIIIOJIHEHUS TPeOOBaHUN K YPOBHIO IMOATOTOBKH
00yJaroIuxcs.

B kaOuHeTe 10JKHO OBITH MYJIBTUMENITHOE 000pYA0BaHUE, IOCPEICTBOM KOTOPOTO YYACTHUKU
00pa3oBaTeNpHOr0 Mpolecca MOTYT MPOCMATPUBATh BH3yadbHYIO HH(GOPMAIUMIO 1O XUMHH,
CO3/1aBaTh MIPE3EHTAIH, BUIE€OMAaTEPHAIIbI U T.1I.

B cocraB y4eOHO-METOIMYECKOTO U MaTepUAIbHO-TEXHUYECKOTO OCHAIICHUSI KaOMHETa XMMUU
BXOJIAT:

* MHOTro()YHKIIMOHAJIbHBIA KOMILUIEKC NMpEenoaBaTes;

* HaTypaJbHbIE OOBEKThI, MOJENIU, TPUOOPHI U HAOOPHI JUI IOCTAHOBKH JJEMOHCTPALIMOHHOTO U
YYEHUYECKOI'0 IKCIIEPUMEHTA;

* IIeYaTHbIC ¥ SKPAaHHO-3BYKOBBIE CPEICTBA O0yUCHMUS;

* CpEeICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHHA;

* PpEaKTHBBI;

* [IepeYHU OCHOBHOI U JIOTIOJIHUTEIBHON yUEOHOM JINTEpaTyphl;

* BCIIOMOTraTeslbHOE 000pYyI0BaHUE U UHCTPYKLIUU;

* OubmuoTeuHbId HOHI.

B 6ubnmoreunsiii GoHA BXOAAT Y4eOHUKH M ydeOHO-meroamueckue KoMmrekTol (YMK),
PEKOMEH/IOBaHHBIE  WJIM  JOMYIIEHHbIE  JUIsl  MCIONB30BaHMS B Mpo(decCHOHATbHBIX
00pa30BaTeNbHBIX OPTaHU3AINIX, PEATU3YIOMUX 00pa30BaTENbHYIO MPOTPaAMMYy CPEIHEro OOIIEeTo
obpazoBanus B npeaenax ocBoenust OITOIT CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHusl.

bubnuoreunsii HoHI MOXKET OBITH JOMOJHEH XUMHUYECKON SHIIMKJIONEINEH, CIIPaBOYHUKAMHU,
KHHUTAMU JIJIS1 YTCHUS 110 XUMHH.

B nporiecce ocBoeHus porpamMmbl Y4eOHOM TUCIUTUIMHBI «XUMUS» CTYACHTHI JOJHKHBI UMETh
BO3MOXXHOCTh JIOCTYIIa K OJJICKTPOHHBIM YyYEOHBIM MaTepwajiaM I0 XHWMHHU, HUMEIONIUMCS B

cBOOOHOM JocTyme B ceTH MHTepHeT (37eKTpOHHBIM KHUTaM, ITPaKTUKyMaM, TecTaM, MaTepraiam
EI'D u np.).
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PEKOMEHAYEMAA JIMTEPATYPA

Jns ctyaeHToB

1. Andwunorenona, U.B. Xumus: yueOHUK U MPakTUKYM Ji1 CpPeIHEro MmpodeccrnoHalIbHOTO
obpazoBanus / 1. B. Audunorenona, A. B. badbkos, B. A. [lonikoB. — 2-e u3., UcOp. U A0, —
Mocksa: U3narensctBo FOpaiit, 2019.

2. MaprteiHoBa, T. B. Xumus: y4yeOHUK M NPaKTHKYM Ui CpPeIHEro NpodecCHOHAIHLHOTO
obpazoBanus / T. B. MapteiHoBa, . B. ApramonoBa, E. b. ['oqyHoB; moa obmieit penakmueii T.
B. MaptbiHoBO#t. — 2-¢ u3., ucnp. u non. — Mocksa: U3natensctBo FOpaiit, 2019.

3. Tynukwn, E. W.Xumus B CEIbCKOM XO3SHCTBE: y4eOHOE IocoOMe Jisd CpeaHEro
npodeccuonaibHoro obpaszosanusi / E. WM. Tynukun. — 2-e u3zd., ucnp. u jaon. — Mocksa:
N3patensctBo FOpaiit, 2019.

Llononnumenvnas numepamypa:

Tabpuensn O.C., Ocmpoymos U.I"., Ocmpoymosa E.E. u op. Xumus 1ist npodheccuii U crienuaibHOCTeH
€CTECTBEHHOHAYYHOTO Mpoduist: ya4eOHUK IS CTY. YIpEeXIeHUH cpell. mpod. obpazoanus. — M., 2014.

Tabpuensn O.C., Ocmpoymos U.I"., Craokos C.A., [lopogheecsa H .M. llpaktukym: yueO. mocodue s
CTYI. YUPESKICHUH cpell. nmpod. oOpasoanus. — M., 2014.

Tabpuensn O.C., Ocmpoymos U.I., Craokos C.A. Xumus: nocooue mius moaroroBku k EID: yueo.
OCO0Ue JUI CTY/. YUPSKICHHUH cpel. npod. odpasoanus. — M., 2014,

Tabpuensn O.C., Jlvicosa I'I. Xummsa. Tectol, 3agaun W ynpaxHeHus: ydeb. mocoOue Uit CTYA.
yupexIeHuii cpen. mpod. odpazoBanus. — M., 2014.

Epoxun FO.M., Kosanesa M.B. Xumus 1ist ipodeccuii U CHEUaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAYYHOTO Mpoduiieii: yueOHUK AT CTYJ. yupexkIeHui cpea. mpod. odpazoBanust. — M., 2014.

Epoxun IO.M. Xumus: 3agauu U ynpaxHeHHs: y4ded. mocoOue Uis CTyA. YUPexACHUH cpea. mpod.
oOpazoBannsa. — M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUM MO0 XMUMHUH: yded. mocoOue i CTyA. YUPSKICHUH Cpen.
mpo¢. obpazoBanus. — M., 2014.

I[J'Ifi npenoaaBaTesrst

®denepanbhbiii 3aK0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit @enepanumy». [lpukas
MunuctepcrBa o6pazoBanus 1 Haykd PD ot 17.05.2012 Ne 413 «O06 yrBepxaeHun denepaibHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO (TI0JTHOT0) 001Iero 00pa3oBaHuUs».

[Ipuka3 MunncrepcTBa obpazoBanust 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHHMH M3MEHEHHH B
[Ipuka3 MunucrepctBa obpasoBanust 1 Hayku P® ot 17.05.2012 Ne 413 “O06 yrBepx’aeHuu ¢enepaibHOro
roCyIapCTBEHHOT0 00pa30BaTEeILHOTO CTaHAapTa CPeaHero (IoJHOro) odIiero oopazopanus’.

[Tucemo JlemapramMeHTa rOCyAZapCTBEHHOM IMOJUTHKU B cdepe MoAroToBku pabdoumx kagpoB u [I1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHaanuy Mo OpraHU3alyy MOJIy4e-HHUS CPEeIHETO
obmiero oOpa3oBaHUs B NpeJesax OCBOECHHsS 00pa30BaTENbHBIX MPOrpaMM CPEAHEro MpoecCHOHATBHOTO
oOpazoBanuss Ha 0a3e OCHOBHOro oOmiero ooOpa3oBaHus C ydeToM TpeboBaHui (deaepanbHbIX
TOCYJIApCTBEHHBIX 00Pa30BATENBHBIX CTAHAAPTOB U MOTy4aeMol MPo(ecCHy UK CIEeUaTFHOCTH CPETHETO
poeCcCHOHANTBEHOTO 00Pa30BAHUSD.

Tabpuensn O. C. u 0p. Xumus 1u1st mpodeccrii v CeNUaIbHOCTEH TEXHUUECKOTO poduitst (3IEKTPOHHOE
MPUIIOKEHUE).

HNHuTtepHeT-pecypcesl

www.pvg.mk.ru (omummuana «Ilokopu BopoObeBbI rOphI»).
www.hemi.wallst.ru (OGpa3oBaTebHBIN CalT /IS KOJIBHUKOB «XHUMUS»).
www.alhimikov.net (OOpa3zoBaTenbHBIN CANT I MIKOJIHHUKOB).
www.chem.msu.su (jekTpoHHas OMOIMOTEKA [0 XUMHH ).

www.enauki.ru (MHTEpHET-U3IaHKe IS yuuTenel «ECTecTBeHHbIC HAYKNY).
www.1september.ru (MeTonuueckas razera «llepBoe ceHTAOPS).
www.hvsh.ru (xypran «Xumus B mkose»). www.hij.ru (kypHai «XuMus

U KU3HDBY).

www.chemistry-chemists.com (3JeKTpOHHBIH KypHAT «XUMUAKHA U XUMHUS).
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