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MECTO YYEBHOH JJUCITUILINHBI B YYEEHOM IIJIAHE

VYuebHasg AUCLUIUIMHA «XUMHUSA» SBIAETCS Y4eOHBIM IMPEAMETOM [0 BEIOOPY U3
o0Os3aTenpHOM npenmerHoil obmactu «EctectBennbie Hayku»y ®I'OC cpexdero obuiero
o0pa3oBaHHs.

B mpodeccuoHanbHBIX ~ 00pa3oBaTeNbHBIX  OPraHU3ALMAX,  PEaNU3yIOIHX
00pa3oBaTeNbHyI0 NPOrpaMMy CpeIHero obIiero oOpa3oBaHusi B MHpeleiaX OCBOEHHS
OIIOIT CIIO Ha 6a3e ocHOBHOro 001ero o6pa3oBanus, yueOHas JUCIUIUIMEA « XAMHII»
usydaercs B obOueobpazoBarenpHoM 1ukie yuebnoro OITOIT CITO Ha 6a3e OCHOBHOroO
o01iero o6pa3oBaHUs C MOJy4eHHEM CPEAHEro o0ero o6pasoBaHus.



PE3YJbTATBI OCBOEHHS YYEBHOU JUCITATLIMHBI

OcBoenue COACpKaHuA y‘Ie6HOﬁ JUCHHUITIINHBI «XI/IMI/IH», obecrieynBaeT

JOCTUXCHHE CTYJCHTAMH CIIEAYIOUIUX PE3yJbTaTOB:

JIUYHOCMIHbIX.

YyBCTBO T'OPIAOCTH M YBAXEHHUS K HCTOPUH U JOCTWKEHUSM OTEYECTBEHHOM
XUMHUYECKOH HayKd; XHMHUYECKM TPaMOTHOE IOBeleHUe B IpodeccHOHaIbHOM
JNEeATeNIbHOCTH M B OBITY Ipd oOOpallleHWd C XUMHYECKHMMH BELLECTBAMHY,
MarepHuajiaMy U MpoLeccamy;

TOTOBHOCTh K NPOAOJDKEHUIO OOpa30BaHHsS MW IIOBBIIIEHUS KBaTH(QHUKALUU B
n30paHHON MpPOdeCcCHOHATBHON OESTEeNhbHOCTH U OOBEKTHBHOE OCO3HAaHUE POJU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM,;

yMEHUE HCMONb30BaTh JOCTH)KEHHS COBPEMEHHON XUMHUYECKOW HayKd U
XMMUYECKUX TEXHOJOTMHA Ui TOBBIIIEHUS COOCTBEHHOTO HHTEJUIEKTYAJIEHOTO
pa3BUTUS B BbIOpaHHOU pOodeCCUOHANBEHON AESTEIHHOCTH;

MemanpeomemHoix:

UCIIONb30BaHNE PaA3IMYHbIX BHIOB IMO3HABATENHHON NESTENHOCTH U OCHOBHBIX
HHTEIJIEKTYaIbHbIX ollepaluil (MIOCTaHOBKU 3ajadd, (OPMYJIHPOBAHUS THIOTE3,
aHalu3a M CHUHTe3a, CpaBHEHUs, 000OIIeHHs, CHUCTeMaTH3allly, BBISIBICHUS
IPUYMHHO-CIIEICTBEHHBIX CBS3€H, IOMCKa aHAJIOroB, (POPMYJIHUPOBaHUS BBHIBOJOB)
IUI peLleHHs [OCTaBIIEHHOW 3aiayd, MPUMEHEHHE OCHOBHBIX METOIOB IO3HAHUS
(HaOmrofeHus,, Hay4yHOro JKCIIEPUMEHTa) Uil U3y4YeHHs Pa3IMYHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB U INPOLECCOB, ¢ KOTOPHIMU BO3HHMKAET HEOOXOJUMOCTH CTall-
KHBaThCs B MpodecCHOHANBHOM chepe;

MCIIOJIB30BAaHUE PA3JIMYHBIX UCTOYHHMKOB JUIS MOJYyYEHHUS XMMUYECKON HHpOpMa-
LM, YMEHHE OLICHUTH €€ TOCTOBEPHOCTh JJISl JOCTH)KEHHUS XOPOIIHX pe3ybTaToOB B
npodeccuoHaNbHOM chepe;

npeoMemHblx:

cOpMHpPOBaTH COOCTBEHHYIO ITO3MIMIO II0 OTHOIIEHHIO K XUMHYECKOM
UH(pOpMAaIINH, TOTy4aeMOU U3 Pa3HBIX HCTOUHHUKOB

BjIaJIETh OCHOBOIIOJIAralOl¥MH XUMHYECKIMH MTOHATUSIMH, TEOPUIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10Jb30BaHUE XUMHUYECKONW TEPMHUHOJIOTHEH U
CUMBOJINKOM;

BIa/IeTh OCHOBHBIMH METOAAMH Hay4YHOI'O NO3HAHHUS, UCIIOJIb3yEMbIMA B XUMUH:
HaOJIOAEHUEM, ONUCaHUEM, U3MEPEeHHEM, SKCIIEPUMEHTOM; YMEeHHe 00pabaThIBaTh,
OOBSACHATH Pe3yNbTaThl MPOBENEHHEIX ONBITOB M IeJaTh BBIBOIBI; FOTOBHOCTH U
CIIOCOOHOCTH PUMEHSATH METOIBI TO3HAHMUS MIPH PELIEHHH IPAKTHIECKHX 3a/1aY;

chopmMUpOBaTh YMEHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKH M IIPOU3BOAUTH PACUETHI 110
XMMHUUYECKUM (popMyIiaM U ypaBHEHHIM;



e BjajeTh IpaBWIaMH TEXHUKHA O€30MaCHOCTH IPH MCIONB30BAHMU XUMUUECKUX
BEILECTB;
o  cdopMHPOBATh COGCTBEHHYIO IIO3UIMIO IO OTHONICHHIO K XMMHMYECKOH HHPOpMALHH,
TI0JTy4aeMOi U3 pa3HbIX HCTOUHHUKOB.
COJIEP)KAHUE YYEBHOM JUCHUILJIAHBI

BBeaenue

HayuHble METO/IbI TO3HAHUS BELIECTB U XMMUUYECKUX sIBJIEHUM. PONb sKCIIeprMeHTa
M TeopuH B XMMHH. MoOJenupoBaHHe XUMHYECKMX MpOLECCOB. 3HauYeHHe XUMHH IIPH
ocBoennH cnenuaibHocTed CITO TexHIYecKoro npohus.

1. O6mas ¥ HeopraHu4YecKas XuMus

1.1. OcHoéHble nOHAMUA U 3AKOHbI XUMUU

OcHoBHbIe MOHATHA XuMuH. BemectBo. AToM. Monekyna. XHUMWYECKUM 3JIEMEHT.
Annorponus. [IpocTblie U CloXHbBIe BenecTBa. KauecTBeHHBIN M KOJMYECTBEHHBIM COCTaB
BEIECTB. XUMUYECKHe 3HAKU B (GopMyibl. OTHOCUTENBHBIE aTOMHAasg M MOJIEKYJspHas
Mmacchl. KonuvecTBo BelecTsa.

OcHoBHbI€e 3aK0OHbI XuMuH. CTEXMOMETpHs. 3aKOH COXpaHEeHHs MacChl BelIeCTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJIIPHON CTPYKTYpBl. 3aKOH ABOrafpo M CIEICTBUS
U3 Hero.

PacyeTHbIe 3a1a4l Ha HAXOXXJEHHE OTHOCUTENIBHON MOJEKYJIIPHON MacChl, ONpe/ieeHue
MacCOBOH 10JIM XMMHYECKUX 3JIEMEHTOB B CIIOXXHOM BELIECTBE.

Hemoncmpayuu

Mojieny aTOMOB XUMUYECKUX IJIEMEHTOB.

Mozenu MONEKyJl NMPOCTBIX W CIOXHBIX BeliecTB (ImapoctepxHeBble n Crroapra —
bpurne6a).

Konnekuus mpoCThIX U CIOXHBIX BEIIECTB.

HexkoTopsie BeljecTBa KOJIMYECTBOM 1 MOJIb.

Monenb MOJISIpHOTO 00BEMa ra3oB.

Annotponus pocdopa, KUCIOPOAa, OJIO0BA.

Ipogunvusie u npogheccuonanvHo 3Hauumble 31eMEeHMbL COOEPHCAHUA. ATTOTPOIIHBIE
MoauduKaMK yriepoaa (asMas, rpadur), Kuciopona (KUCIOPOA, 030H), OJI0Ba (Cepoe H
6enoe 0110B0). [ToHATHE O XUMUYECKOH TEXHOJIOIMH, OMOTEXHOJIOTUY U HAHOTEXHOJIOTHH.

1.2. IMepuoouueckuii 3akon u Ilepuoouueckan cucmema xumudeckux iemenmos /l. H.
Menoeneesa u cmpoenue amoma

Iepnoanueckuii 3akoH  J[.M.MenaesieeBa. Otkpeitue  J.M.Menneneesbim
ITepuonudeckoro 3akoHa. [lepronuueckuii 3axoH B popmynuposke .M. Menneneesa.
[Tepronuyeckas Tabiulla XUMHYECKHX O3JEMEHTOB — Trpaduyeckoe OToOpaXeHHe
nepuoanveckoro 3akona. CTpyKTypa MepUOAMYECKOM TaOMuIbl: Nepuoabl (Majble U
Oounbliue), TPy ([J1aBHas U oOOYHas).

Cmpoenue amoma u Ilepuoduueckuii 3axon /[|.H.MeHnoeneeea. Atom — CIIOXKHas
vacTua. Sapo (MPOTOHBI M HEUTPOHBI) W 3JeKTpoHHas oboiouka. M3otonsl. CTpoeHue

8



3JIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB MalbiX NepHOAOB. OCOOEHHOCTH CTPOCHHS
3IEKTPOHHBIX O0OJIOYEK AaTOMOB D3JEMEHTOB OONBIIMX MEPHONOB  (TEPEXOMHBIX
snemMenToB). IIoHATHE 06 OpOUTAIISX. S-, p- ¥ d-OPOUTAIU. DNEKTPOHHBIE KOHQUTYpaLUK
ATOMOB XUMHUYECKUX JIEMEHTOB.

CospemenHast (opmyiupoBka Ilepuonuueckoro 3axoHa. 3HaueHue Ilepuomuyeckoro
3akOHa M IlepHomWYecKod cucTeMbl XHMHuYeckux semeHToB J[.M.Menneneesa i
pa3BUTHS HayKU ¥ TIOHUMAHUs XMMMYECKON KapTHUHBI MUpa.

Jlemoncmpauuu

Pasznuunsie Gopmel Ilepuonuueckoii cucteMsl XUMUYecKHX dnemMenTos [.11.Menneneesa.
JuHamuueckue TaGuuubl Ui MOJAeTUpoBaHMs IleproaMvecKOr CHUCTEMBL
DneKTpU3aius Tell ¥ UX B3aUMOJICHCTBHE.

JlabopamopHhstii onbim

Mogpenuposanue moctpoeHus Iepuonudeckoi TabIUIbI XAMIUIECKUX JIEMEHTOB.
Ipogunvnsie u npogheccuonansHo 3HauuMble 3EMEHMbL COOepycanun. Panuo-
aKTUBHOCTB. VICIIONIb30BaHKME PAJMOAKTUBHBIX M30TONOB B TEXHHYECKUX LesX. PeHtre-
HOBCKOE M3JIyYeHHE W €ro HCIOJNB30BaHHEe B TEXHHKE U MeIuLMHe. MojenipoBaHue Kak
METOJ IIPOTHO3UPOBAaHUS CUTyalluM Ha POU3BOICTBE.

1.3. Cmpoenue eewecmea

HMonnas xumMu4ecKkasi cBsi3b. KaTHOHBI, NX 00pa30BaHUE U3 aTOMOB B pe3ynbTare Ipo-
1ecca OKMciieHHMs. AHHOHBI, X 00pa3oBaHUE U3 aTOMOB B pe3ysbTaTe Impolecca BOCCTa-
HoBleHus. MoHHas CBs3b KaK CBSI3b MEXAy KATHOHAMU M aHHOHAMH 3a CYET 3JIeKTPOCTa-
THYECKOro mpHuTshkeHus. Kiaccudukaiys HOHOB: IO COCTaBy, 3HAKy 3apsna, HaIUYHIO
rugpatHod oGojouku. VOHHBIe KpHCTaIMueckHe pemeTKd. CBOWCTBA BEIIECTB C
HOHHBIM THUITOM KPUCTAJUIMYECKON PEILETKH.

KoBajieHTHasi XHMHYecKasi cBA3b. MexaHu3M 00Opa3oBaHHs KOBaleHTHOH cBsa3M (00-
MEHHBIN ¥ JIOHOPHO-aKIENTOPHBIN). DNeKTPOOTPUIATeNbHOCTh. KoBaneHTHbIE TOJSIpHAs
¥ HeroJispHas cBs3u. KpaTHOCTh KOBaJEHTHOH CBS3U. MOJIEKY/ISIpHbIE U ATOMHBIE KpPH-
crajunuieckue pemretku. CBOMCTBa BEIECTB C MOJIEKYJIIPHBIMA M aTOMHBIMH KpUCTAJUIN-
4EeCKUMHU pelIeTKaMH.

Merajnyeckasi c¢Bsi3b. MeTamidyeckass KpUCTaJUIMUECKas pelleTKa M MeTaJlTHyecKas
XUMHUYecKas CBs3b. dusnueckue CBONCTBA METAIIOB.

ArperaTnbie COCTOSIHHSI BeLIECTB U BOJOPOIHAs CBsI3b. TBepoe, )KUIKOE U ra3000pas-
HOE COCTOsSHUA BelecTB. [lepexon BelecTBa U3 OJHOTO arperaTHOro COCTOSHMS B JPYyTroe.
BonoponHas cBs3b.

Yucteie BemecTBa U cMmecH. [IoHaTHEe 0 cMecH BelmlecTB. | OMOreHHbIE M T€TEPOrCHHbIE
cMmecu. CoctaB cMmeceit: 06beMHast 1 MaccoBast OIH KOMIIOHEHTOB CMECH, MaccoBast 10JIs
IpUMECEN.

JMucnepcuble cuctembl. [TonsTre o aucniepcHoi cucteme. JlucnepcHas dasa 1 JUCHIEpCH-
ouHas cpena. Knaccudukanms nucnepcHsix cucteM. [IoHATHE 0 KOJUIOMIHBIX CHCTEMAX.
Hemoncmpayuu

Mojenb KpUCTaNIMYECKOM PeLIeTKH XJIOpUa HaTpHsl.

O6pasipl MUHEPaJIOB C HIOHHOM KPUCTATNIMYECKOH PEIIETKOM: KalbLKTa, FaliTa.



Mogeny KpUCTALTHIECKMX PELIETOK «CyXoro jibia» (WiId Hopa), anmasa, rpadura (wim
KBapla).

[Tpubopbl HA KUIKUX KpUCTAILIAX.

O6pasipl PasIMYHbIX AUCIIEPCHBIX CHUCTEM: dMYJIBCHMH, CyCIEH3UM, aspo30iieH, rejeit u
3071€i.

Koarynsus.

Cunepesuc.

Dddext Tunpans.

Jlabopamopruste onvimol

[IpuroroBieHne CyCleH3MM KapOoHaTa Kajibllusi B  BOJE.

[Tony4yeHne SMYyJNbCMM MOTOpHOro Macna. O3HaKOMJIEHHE CO

CBOMCTBaM JMCIEPCHBIX CUCTEM.

IHpogunvnvie u npogeccuonansHo 3nauumsle 3nemenmol codeprcanus. 110NAPHOCTD
CBSA3U U NONAPHOCTh Moekysl. Konpencarnus. TexkydecTs. Bosronka. Kpucramiusanpms.
Cybnumanuss u JgecyOonumanus. AHoOManuu (U3MYECKUX CBOKMCTB Bombl. JKuukue
KpUCT&/UTbl. MuHepaibl UM TOpPHBlE IOPOABI KaK IPHUPOJHBIE CMECH. OMYJIBCHH U
cycnensuu. 3omu (B TOM umcie asposonu) u renu. Koarymsuus. Cunepesuc.

1.4. Booa. Pacmeopbl. I1eKmpoaumu4eckan Ouccouuauua

Boaa. PacrBopbi. PacTBopenne. Boga kak pactBoputens. PacTBOpMMOCTE BELIECTB.
HacrieHHbIe, HEHACHIIIIEHHBIE, TIEPECHIILEHHBIE PACTBOPHI. 3aBUCHMOCTb PAaCTBOPUMOCTH
ra3oB, JXMIKOCTEH ¥ TBEPIBIX BEIIECTB OT Pa3IMYHBIX (PaKTOPOB.

MaccoBas 07151 paCTBOPEHHOTO BEILIECTBA.

JIEKTPOJIHTHYECKas AHCCOLHALHUS. ONEeKTPOIUTHI U HEDJIEKTPOUTBHI.
DNEKTPOTUTHYECKAs AUCCOLUAIM. MeXaHUu3Mbl 3NEKTPOIMTUYECKOM AUCCOLMALMH IS
BELIECTB C pa3IMYHBIMM THUIAMHU XUMHYeCKOM CBs3d. ['uapaTvpoBaHHbBIE U
HETHApaTUpOBaHHble HOHBL. CTemeHb 3SNMEKTPONUTHYecKOd muccouuanyi. CHIbHBIE H
crabble MeKTpouThl. OCHOBHBIE MOJOXKEHUS TEOPUH TEKTPOIUTHYECKOM THUCCOLHALINH.
Kucnotel, 0CHOBaHUS U COJIM KaK 3JIEKTPOJIUTHL.

femoncmpayuu

PactBopumocTs BemiecTB B Boje. CoOupaHue rasoB METOIOM

BBITECHEHUs BOAbl. PacTBOopeHUe B BoJle CEpHOI KHCIOTHI U COoleH

ammonusa.  OOpasipl  KpuUCTaUIOTHApaToB.  [3rorosieHue

TUIICOBOY MOBS3KH.

VicnipiTaHHEe pacTBOPOB JJIEKTPOJIMTOB M HEINEKTPOIMWTOB Ha INpEeAMET AMCCOLIMALIUH.
3aBHCUMOCTh CTENeHH JJIEKTPOJUTHYECKON MUCCOLMALMKM YKCYCHOH KHUCJIOTBI OT Das-
OaBieHus pacTBoOpa.

JIBmkeHHe OKpallleHHBIX HOHOB B 3JIEKTPHYECKOM IIOJIE.

[IpuroroBieHue KeCTKON BOBI U YCTPaHEHHE €€ )KECTKOCTH.

HoHuUTHI.

OO6pa3iipl MUHEPAIBHBIX BOJ Pa3IMYHOr0 Ha3HAYEHMS.

Ipakmuueckoe 3anamue

[IpuroroBnenue pacTBOpa 3aJaHHOU KOHLIEHTPALUHU.
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Ipogunsrsie u npodheccuonHabHO 3HAUUMbIE INIEMEHMbL COOEPIHCAHUA. PacTBOpEHNE
KaKk  (U3MKO-XMMHYecKud mpouecc. TemnoBele 3(GeKTsl NpH  PACTBOPEHHUH.
Kpucramioruaparsl. Pemenre 3afa4 Ha MaccoByIO JIOJII0 PacTBOPeHHOro Bemectsa. I1pu-
MEHEHHE BOIBI B TEXHHUECKHX IIesaX. JKeCTKOCTs BOABI U CHOCOOHI ee ycTpaHeHus. Mu-
HepaJIbHbIE BOJIBI.

1.5. Knaccuguxayus neopzanuyeckux cOeOUHeH Uil U Ux ceoicmea

Kucaorbl u MX cBoiicTBa. KHCIOTE Kak 3JEKTPOJUTHI, WX KilacCHHKaLKs MO pas-
JIMYHBIM MPU3HAKAM. XMMHUUYECKUE CBOMCTBA KHCIOT B CBETE TEOPHMH JJIEKTPOIUTHIECKON
nucconuaniy. Oco6eHHOCTH B3aMMOIENUCTBHS KOHLIEHTPHPOBAHHOM CEPHOM U a30THOH
KucnoT ¢ MeTayuiamMi. OCHOBHBIE CIIOCOOBI OTY4Y€HHUs KHCIIOTBL.

OcHoBanusi ¥ MX cBoficTBa. OCHOBAaHMSA Kak JIEKTPOJMTHI, UX KiaccuduKalus 1o pas-
NAYHBEIM NpU3HaKaM. XUMHYECKHEe CBOMCTBAa OCHOBAHUM B CBETE TEOPHUH DJIEKTPONUTHYE-
CKOM [UCCOLMalliM. Pa3no)KeHHe HepacTBOPUMBIX B BojJe OCHOBaHMH. OCHOBHBIE
CIOCOOBI MOTy4eHHs] OCHOBAHHUH.

Coan u ux cpoiicrBa. Conn Kak anekTponuThl. Conu CpelHue, KHUCIbIE U OCHOBHBIC.
XyUMHAUecKMe CBOMCTBA Cojiel B CBeTe TEOPUU JJIEKTPOJIMTHUYECKON IHCCOLHMAIMY.
Croco0b1 mostyueHus cosiei. ['uaponus conei.

Oxcuanl u ux coiictea. Coneobpasyroiye U HeconeoOpasykommue okcuasl. OCHOBHBIE,
aM(pOTepHbIlE U KHCJIOTHBIE OKCHIBL. 3aBUCHMOCTh XapakTepa OKCHAa OT CTENeHH
OKHCIIEHHs 00pa3yIolIero ero Meramia. XuMHYeckue cBoicTBa OKcHIOB. [lomyuenue
OKCH/JIOB.

Hemoncmpayuu

B3auMozneiicTBe a30THON W KOHIIEHTPUPOBAHHONW CEPHOM KHMCIOT C METalIaMH.
Topenue docdopa u pacTBOpeHHe MpoayKTa ropeHus B Boae. Ilonyuenne u cBOWCTBa
amdoTepHOro ruapoxcuaa. HeoOpaTumblii ruaponus kapbuna xanpuus. OOpaTUMBIiA
THIIPOJIU3 COJIel pa3IMyHoOro THIIA.

Jlabopamopneie onvinbl

HcnpiTaHue pacTBOPOB KUCIOT MHIUKATOPAMH.

B3anMoneiicTBIe METAIJIOB C KMCIIOTaMH.

B3anmMozeicTBre KMCIOT C OKCHAAMU METaJlJIOB.

B3anmoeicTBie KUCIOT C OCHOBaHHUSMH.

B3auMozeicTBIE KMCIOT C COJIIMH.

VicnpiTaHUE pacTBOPOB IeI04Yel MHAUKATOPaAMH.

B3aumoneiicTBue mieaodeil ¢ COJISIMH.

Pazno)keHre HepacTBOPUMBIX OCHOBaHUH.

B3aumoneiicTBre coneli ¢ MeTaJlIaMHu.

B3auMoneiicTBue conel Apyr ¢ IPYroM.

['uaponus coneil pa3aU4HOro THUIIA.

IIpounvuslie u npopeccuonanvHo 3nauumsie 3nemenmst coodeprcanua. 1lpasuna
pas3baBiieHHs CEpHOM KHCNOTHL Mcronp30BaHuE CEPHOHM KHMCIOTHI B IPOMBILIIICHHOCTH.
Enkue 1enoyd, X MCIOJIb30BaHKHEe B IIPOMBINITIEHHOCTH. ['allleHas ¥ HeralleHas U3BeCTb,
MX MPUMEHEHHE B CTPOUTENBCTBE. I UIiC U anebacTp, TMIICOBAHUE.

[Tonstue o pH pactBopa. KucnotHasi, mwenoyHas, HEUTpallbHas cpeia pacTBOPOB.
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1.6. Xumuueckue peaxkyuu

Knaccnpukanua XdMHYeCKHX peakumil. Peakuuu coeluHeHWs, Pas3llOXeHUd, 3a-
Menieuus, obMena. Karanutudeckue peakimu. OOpaTiMble W HeoOpaTUMble pEaKiMu.
['OMOreHHbIE ¥ reTepPOreHHbIe peaklul. JK30TEPMUYECKHE 1 SHAOTEPMUUECKHE PEaKLIUH.
TermtoBoii 3pdHeKT XUMHIECKUX peaklui. TepMOXUuMHUIecKue ypaBHEHUSL.
OKHCINTEIbHO-BOCCTAHOBHTEIbHBIe peakuun. CrerneHb okucieHus. OKUCIATEND U
BOCCTaHOBJIEHHe. BoccTaHOBUTEND M OKHCIeHHE. MeTo/ 3JIeKTpOHHOro GajnaHnca uist co-
CTaBJIEHUS yPAaBHEHHI OKHMCIIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

CropocTh XHMHYeCKHX peakuuii. [IoHATHE 0 CKOPOCTH XUMHYECKHX PEaKLyii. 3aBUCH-
MOCTh CKOPOCTH XUMHYECKHX PEaKIHii OT pa3IuYHBIX (aKTOPOB: NPUPOJBI pearupyrolnx
BEIlECTB, WX KOHIIEHTpallMM, TEMIepaTyphl, IIOBEPXHOCTH CONPUKOCHOBCHUSA MU
MCTOJIB30BaHUSI KaTaJIu3aTOPOB.

OGpaTHMOCTL XUMHYECKHX peakuuii. OGpatuMble U HeoOpaTHMBIE peaKlMu. XuMude-
CKOe paBHOBECHE U CIIOCOOBI €r0 CMEILEHHS.

emoncmpayuu

IIpuMephbl HEOOPATUMBIX PEaKIMi, HAYIUX ¢ 00pa3oBaHMEM OCafKa, ra3a UM BOJBL
3aBHCUMOCTh CKOPOCTH PEAKIMU OT NPHPOABI PEAarupyroIInuX BEIIECTB.

B3anMoeiicTBie pacTBOPOB CEPHOM KHCIOTHI C PacTBOpaMH THOCYIb(ara HaTpus pas-
JUYHOM KOHUEHTPALMUU U TEMIIEPATYPBHI.

Moesnp KUIISIIEro Closl.

3aBHCHUMOCThH CKOPOCTU XUMHUYECKOI peakuyy OT IPUCYTCTBHUS KaTajau3aropa Ha MpUMepe
Pa3NoXeHus MEPOKCHAa BOJOPO/A € IIOMOIIBIO JHOKCHIA MapraHIia i KaTajla3pl.

Monens 3eKTponusepa.

Moenb 3MeKTPONIU3HON BaHHBI U1 NOJIy4YE€HUs aTIOMUHU.

Moenb KOJOHHBI CUHTE3a aMMHaKa.

JlabopamopHbsie onblmol

Peakiys 3aMeleHUs MEH JKeJIe30M B pacTBOPE MEIHOIO KyIopoca.

Peaxnuu, uaymue ¢ o0pa3oBaHUEM OCAJIKa, Ta3a WK BOJBIL.

3aBHCHUMOCTH CKOPOCTH B3aUMOJEUCTBUS COJITHOM KMCIIOTEI C META/UIAMHU OT MX MPUPOJBL.
3aBMCHUMOCTh CKOPOCTH B3aMMOJEWCTBHS LIMHKA C COJITHOM KMCJIOTOM OT €€ KOHIICH-
TpaLUH.

3aBHCUMOCTh CKOPOCTH B3aumMopelcTBus okcuna Meau (II) ¢ cepHol kuCIOTOM OT TeM-
nepaTypsl.

Hpogunvnsie u npoeccuonanvHo 3nauumsie nemenmol cooepicanua. Ilonsarue 06
3IEKTPOJIM3e. JJIEKTPOJM3 PacIUIaBOB. OIEKTPOJH3 PACTBOPOB. OIEKTPOJIMTHIECKOE
HoNydYeHHe amoMuHus. IIpakTHueckoe NMpUMEHEHHE JJIEKTpoiM3a. [ aibBaHOIUIACTHKA.
["anpBaHOCTEerMs. PadHUpOBaHNe LIBETHBIX METAJLIOB.

Karanus. ['oMoreHHble ¥ reTeporeHHble KaTanuszaTopbl. IIpomoropsl. Karanutuueckue
siabl. IHTMOUTOPBI.

[Tpou3BOICTBO aMMHUaKa: ChIpbe, alaparypa, Hay4yHble MPHHLHUIIBL.

1.7. Memannsl u Hememan vl
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MeTtaibl. OcOGEHHOCTH CTPOEHHs aTOMOB M KpHCTALIOB. Du3nyecKue CBOKWCTBA Me-
ta/ioB. Kinaccnduxauus MeTauioB MO PasiU4HBIM NpU3HaKaM. XMMUYECKHe CBOHMCTBA
METAIIOB. DIEKTPOXUMHUUECKHUIA pSI HaNPsDKEHUH MeTallioB. MerannotepmMus.

O6umme crocoObl moiydeHuss MetawioB. IloHatne o meramnyprud. [Tupomerasryprus,
TUAPOMETALTYPrHs U dneKTpoMeTatyprus. CiuiaBsl YepHbIe U LBETHBIE.

HemeTasuibl. OCOGEHHOCTH CTPOEHHUs aTOMOB. HeMeTalibl — IIpOCThIE BELIECTBA. 3aBHU-
CHUMOCTh CBOWCTB TaJloTEHOB OT HX T[OJIOKEHHS B TEPHOTMYECKOH CHCTEME.
OKHUCUTENbHBIE U BOCCTAHOBHMTEJBbHbIE CBOWCTBA HEMETANIOB B 3aBUCUMOCTH OT MX
TIOJIOXKEHHUS B PSALY 3JIEKTPOOTPHULIATEILHOCTH.

Jemoncmpayuu

Konnekuus metanios.

B3auMoIeiCTBIIe METANNIOB C HeMeTalaMd (kene3a, LIMHKA M aIOMHMHHS C CepoH,
ATIOMHHYA C HOZIOM, CypbMBI C XJIOPOM, TOPEHHE XKelle3a B XJI0pE).

['opeHue MeTajlIoB.

AJTIOMUHOTEPMHUSL.

Kostexuus HemeramwnoB. [ opeHne HeMetawioB (cepsl, ¢ocdopa, yris). BerrecHenue
MeHee aKTUBHBIX I'aJIOT€HOB M3 PAaCTBOPOB UX colel 0oyiee aKTHBHBIMU raJIoreHaMU.
Mozens NpOMBIIUIEHHONW YCTAHOBKU IS IIPOU3BOZCTBA CEPHON KUCIOTHL. Mozens nedu
1is 00XKHUra U3BecTHsAKA. KoJIeKuy MpoayKIuii CHIINKAaTHOM IIPOMBILIIEHHOCTH (CTEKIIa,
dapdopa, pasHca, LeMeHTa pa3IM4IHBIX MapOK M Ip.).

JlabopamopHsie onvimol

3akaJika ¥ OTITyCK CTallH.

O3HaKOMJIEHHE CO CTPYKTYPaMH Ceporo 1 06enoro 4yryHa.

Pacrnio3HaBaHue py[ xejesa.

Ilpakmuueckue 3anamun

[Tonyuenue, cobupaHue U paclio3HaBaHMeE ra3os.

Perrenue skcrepyuMeHTaNbHbIX 3aa4.

IIpounvhvie u npogpeccuonanvho 3Hauumole 3nemeHmol codeprcanus. Kopposus
METAUIOB: XMMHYECKas M JJIEKTPOXUMUYecKas. 3aBUCUMOCTH CKOPOCTH KOPPO3UH OT
ycIioBuil OKpyxatomiei cpenpl. Knaccudukainys KOppo3ud METAIOB IO pasIHYHBIM
npusHakaM. CriocoOb! 3aIlIUThl METAJUIOB OT KOPPO3HUH.

[Tpor3BOACTBO UYTyHA U CTAJH.

[TonyueHre HeMETAUIOB (PPAKIIOHHON MEPETOHKOH XMIKOIO BO3AyXa U JIEKTPOIU30M
PacTBOPOB HMJIM PACILIaBOB 3JIEKTPOJIHMTOB.

CunukaTHas MPOMBIIUIEHHOCTb. ] [pOM3BOICTBO CEPHOM KMCIIOTHI.

2. Oprannyeckasi XuMHUs

2.1. OcHogHble ROHAMUA OPZAHUYECKOU XUMUU U MEOPUA CIPOECHUSA
Op2AHUYECKUX COeOUHEH U]

Hpenme'r opraﬂnquKoﬁ XHUMHH. HpI/IpOI[HBIe, HCKYCCTBCHHBIC U CUHTETHYECKHUE Opra-
HUYCCKHE BCIICCTBA. CpaBHeHI/Ie OpPraHHYE€CKHX BELICCTB C HEOPTaHUICCKUMH.

BaneHTHOCTh. XMMHUUECKOE CTPOCHHE KaK ITIOPANOK COCAUHEHUS aTOMOB B MOJICKYJIBI I10
BAJICHTHOCTH.
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Teopuss cTpoeHusi OpraHudYeckMx coeguHenuii A.M.ByTtieposa. OcHOBHBIE
TIONIOXKEHHST TEOPHH XHMHYECKOTO CTpoeHMs. K3omepus u wusomephl. XUMHUIECKUe
dOpMyJIbl U MOZIENIH MOJIEKYJ B OPTaHMYECKON XUMUH.

Knaccudukauus opraHuveckux BemecTs. Knaccudukauys BeIecTB IO CTPOEHHIO
YIJIEPOIHOrO CKeNeTa M HATMYMIO (yHKIMOHANBHEIX Ipyil. ['omosnoru 1 romosnorus. Ha-
yana nomenknatypsl IUPAC.

Kinaccupukanus peakuuii B opranudeckoii Xumun. Peakuyu npucoennHesus (ruapu-
POBaHHMs, TaJOTeHMPOBaHKs, MHIPOraJoOreHMpOBaHus, ruaparanuu). Peakiuu otierne-
HUS (DeTMAPUPOBAHHS, NETHAPOraloreHUPOBAHMS, Aeruaparauuu). Peakiuy 3aMeIleHus.
Peakuu uzomepu3aLuH.

Hemoncmpayuu

Mozenu MOJeKyl IOMOJIOTOB M M30MEpOB OpraHHYeCKHX coenuHeHuid. KauecTBeHHOE
oGHapyXeHHe YIiepoaa, BOAOPO/a U XJI0pa B MOJIEKyJIaX OPraHU4ECKUX COeMUHEHHH.
JlabopamopHhstit onvtm

H3rorosjeHye Mozeliel MOJIEKYJl OPraHUYECKUX BEILECTB.

IIpogpunvrbie u npogheccuonanvno 3nHauumvle 3nemenmol codepricanua. Ilonsarue o
cybcTpaTe U peareHTe. Peakliy OKMCIIEHHS M BOCCTAQHOBJICHHS OpPraHMYECKHMX BEINECTB.
CpaBHeHHe KlaccHPUKALMA COSAMHEHUH i KIacCH(QUKAIMM PeaKkluii B HEOPraHUYeCKoH
¥ OpraHNYeCKON XUMHUH.

2.2. Y211e6000poobl u ux npupoOHble UCHIOUHUKU

AJKaHbl. AJKaHbl: TOMOJIOTHYECKHN psA, H30MepUs M HOMEHKJIATypa ajlKaHOB.
XuMu4ecKkre CBOWCTBA aJKaHOB (MeTaHa, dTaHA): TOpEHUE, 3aMellEHHe, Pa3IoXKeHHeE,
neruapupoBatue. [IprMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

ANKeHbl. DTWIEH, €ro IojydeHue (IerHIpUpOBaHHEM JTaHa, [eNoJMMepH3alHeit
nonusTHieHa). ['oMoIoruueckuit psm, u3oMeprsi, HOMEHKIATypa ajJKeHOB. XMMHYECKHE
CBOMCTBA ITUJICHA: TOPEHME, KaueCTBEHHbIe peakuu (oOeclBeurBaHue OPOMHOM BOIBI U
pacTBOpa MepMaHraHarta Kauus), TuapaTaiys, nonuMmepusanus. [Ipumenenue sTuiieHa Ha
OCHOBE CBOICTB.

Juennl U kKayuyku. [TousTHe 0 AMeHax KaK yrieBOAOPOAaX C ABYMs JBOWHBIMHU CBS3SIMH.
ConpskeHHBIE IMEHBl. XMMUUecKue cBoWcTBa OyTamueHa-1,3 u u3ompeHa: obecise-
yrBaHWe OPOMHOMN BOJBI U TOJNUMeEpH3alus B Kaydyku. HaTypalbHBIH ¥ CHHTETHYECKUE
Kaydyku. Pe3una.

AaxuHbL AneTwieH. XUMUYECKHE CBOMCTBA alleTHUJIEHA: TOpeHHe, oOecLiBeYHBaHHE
OpOMHO# BOIIBI, IPHCOEIMHEHUH XI0pOBOAOpOAa U ruapaTanys. Ilpumenenne anetuieHa
Ha OCHOBE CBOMCTB. MeXKIaccoBasi H30MepHUs C aJIKaJUeHaMMU.

Apenbl. Benszon. Xumuueckue CBOMCTBa OeH3o0Na: ropeHHe, peakLuu 3amelleHus (ra-
JIOTeHHpOBaHue, HUTpoBaHue). [IprMeHeHre 6eH3071a Ha OCHOBE CBOMCTB.

Ilpupoanbie HCTOYHHKH YIJIeBOAOPOAOB. [IpUpOIHEIH ras: cocTaB, MPUMEHEHUE B Ka-
YeCcTBe TOILJIMBA.

Hedrts. Cocras u nepepabotka Hedru. [leperonka HedhTn. Hedrenmpomykrsi.
emoncmpayuu

['openue metaHa, 3TUIIEHA, alleTUJIEHA.
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OTHoIIEHNE MeTaHa, STHIIEHA, alleTHIeHa U OeH30/1a K pacTBOpaM IepMaHraHara Kajus U
OpoMHOIi BozE.

[Momyuyenue STHIEHA peakiueil AeruapaTalMyd 3TaHOJa, aleTHIeHa — TUAPOIM3OM
KapOuIa KambLys.

PasnoxeHne Kaydyka TpH HarpeBaHHM, WCIBITaHME IIPOJYKTOB DAa3JIOXKEHMsS Ha He-
NpeeNbHOCTD.

Konnexiust obpasnoB Heptu u HedrenpomykroB. Kommexuws «KameHHBIH yromb M
IPOJYKIUST KOKCOXUMHUYECKOTO IIPOM3BOACTBAY.

JlabopamopHsie onbimot

O3HaKOMJIEHHE C KOJIeKIuel o6pa3ioB HepTH U IPOLYKTOB €€ mepepaboTKH.
O3HakoMJIEHME C KOJUIEKIIHEH KaydyKoB U 00pa3liaMy U3AEIHI U3 PE3UHBI.

IIpopunsublie u npogeccuonansHo 3Hauumvle 31eMeHmbl codepricanus. llpaBuio
B.B.MapkosHukoBa. Kiaccupukauus u HasHaueHHe KayuykoB. Kiaccudukauus u
HasHaueHue pe3uH. BynkaHu3anus kay4yka.

[TonyyeHue aleTWIEHa NHPONM30M MeTaHa M KapOuAHBIM crocoboM. Peakius mo-
JUMepH3alMy BHHWIXJIOpUAa. [IONMMBHHIIXIOPHI M €ro NpHMeHeHHe. Tpumepusalyis
aleTuiieHa B 6€H30I1.

[TonsTHe 06 3KCTpakiuu. BoccTaHoBiIeHHe HUTPOOEH3071a B aHUIMH. [ OMOTOrMYecKuit
psn apeHoB. Tonyon. HutpoBanue tosmyona. TpoTui.

OCHOBHBIE HalpaBJIeH s MPOMBIIIIEHHON NepepaboTKH NPUPOJHOTO rasa.

[TomyTHEBIH HedTIHOM ra3, ero nepepadoTKa.

ITpolecchl MPOMBILUIEHHON MepepaboTKu HehTH: KpeKuHr, pudopmunr. OxraHoBOE
4KCII0 OEH3WHOB U [IETaHOBOE YUCIIO AU3€ETIbHOIO TOILIHBA.

Kokcoxumuyeckoe Mpou3BOJACTBO U €T0 NPOAYKLHS.

2.3. Kucnopoocooepiscaujue opzanuyecKkue coeOUHeHUA

Cuuptbl. ITonydeHne 3TaHONa OpOXXKEHHUEM IVIIOKO3Bl U THApATallded 3THieHa. [ uapok-
CHIbHas Ipynmna Kak ¢yHKIMoHanbHas. [loHsTHE O MpenenbHbIX OAHOATOMHBIX CIIMPTaX.
XMMHUECKHe CBOMCTBA 3TaHOJIa: B3aMMOIEHCTBUE C HATpHUEM, 00pa3oBaHKe IIPOCTHIX
CIIOXHBIX (QHPOB, OKHUCIIEHUe B anpierny. [IpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB.
AJIKOTOJIM3M, €T0 IMOCIEICTBUS AJIS OpraHu3Ma YeloBeKa U NpeAyIpexIeHue.

I'munepuH Kak IpeAcTaBUTEeNlb MHOTOAaTOMHBIX CIHUPTOB. KauecTBeHHas peakuus Ha
MHOIOaTOMHBIE CIIUPTHI. [IprMeHeHe rulepuHa.

®enon. Dusnueckie W XUMHUYECKHe CBoOWCTBa (eHona. B3avMHoe BIMsHHME aTOMOB B
MoJieKyJie (eHoJIa: B3aUMOJEHCTBIE ¢ TMAPOKCUAOM HATpPHUs U a30THOH KucnoToi. ITpu-
MeHeHMe (PeHOoJIa Ha OCHOBE CBOWCTB.

Aunbaeruabl. Tlonstue o6 anpaerumax. AJNbAerdfHas rpynna Kak (yHKIHOHAJIbHAs.
dopMaipIeru U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOLIYIO KMCIIOTY, BOCCTAHOBIIE-
HHE B COOTBETCTBYIOIIUHN criupT. ITomydeHne anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIMX
ciuptoB. [IpuMeHeHue Gpopmanpaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuc/ioThl. [ToHsATHE 0 KapOOHOBBIX KHcioTax. KapOokcunbHas rpymnmna Kak
(QyHKIHOHANbHAsA. [ OMOJIOTHYECKMH pSAN TPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinotr. IlomydyeHne KapOOHOBBIX KHCJIOT OKHCIEHHEM albJeTUAOB. XHUMHYECKHE
CBOWCTBA YKCYCHOUM KHCJIOTBI: OOIIMe CBOMCTBA C MUHEPAJIbHBIMUA KHUCIOTAMU U PEAKLIMA
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srepudu-Kanuy. [IpuMeHeHne YKCYCHOM KHCIOTBl HA OCHOBE CBOMCTB. BEICIIIHE XUPHBIE
KHCJIOTHI Ha IPUMEpE MaJbMUTUHOBOM M CTEAPUHOBOX.

Cioxubie 3pHpsl H KHpbL [lonydeHne CIOXHBIX 3(QHUPOB peakuyell dTepupUKaLuy.
CnoxHsle 5bUpHl B TPUPOAE, UX 3HaueHue. [IpUMeHeHre CIOXHBIX 9QUPOB Ha OCHOBE
cBoiicTB.JKupB! Kak cnoxuble 3¢upbl. Kiaccuuxanus xupos. XuMUIECKHe CBOMCTBa
)KMPOB: THPOJM3 U THAPHPOBAaHHE XHIKMX JKUPOB. IIpuMEeHeHHE JKUPOB Ha OCHOBE
cBo¥cTB. MbLia.

VriaeBogpl. YTIIeBOAbl, WX KiacCHbUKalusa: MoHocaxapuipl (Iroko3a, (pykrosa),
Ircaxapup! (caxaposa) | Mojucaxapus (Kpaxman M HeJUIo03a).

[II0KO3a — BEINECTBO C JBOMCTBEHHOM (YyHKUHeH — anbJeTHAOCIUpT. XUMUIECKHe
CBOMCTBA IIIOKO3BI: OKUCIEHHWEe B IIIOKOHOBYIO KHCJIOTY, BOCCTaHOBIIEHHE B COPOWT,
criupToBoe OGpoxenue. [IpuMeHeHre TIIIOKO35I HA OCHOBE CBOVICTB.

3HaueHHe YIIEBOAOB B XUBOU MPUPOZE U KU3HU YeloBeka. [IoHATHE O peaKuuaX MoJu-
KOHJIGHCALUM ¥ TUPOJIM3a Ha MPUMepe B3aUMOINPEBPAIEHUH: [TIFOK03a» IOIHMCaXapH/l.
Jemoncmpayuu

OxucieHre CrupTa B albAer U,

KauecTBeHHBIE peaKlMi Ha MHOIOATOMHBIE CITUPTEHI.

PactBopuMocTh ()eHONA B BOJAE IpH OOBIMHOM TemrepaTtype U HarpeBaHUH.
KauecTBeHHEBIE peaKkiy Ha (EHOIL.

Peaxitus cepeOpsIHOrO 3epKasa ajlbJerHI0B U ITTFOKO3BI.

OKJCleHre albIerkI0B U TIIOKO3El B KHUCIOTY ¢ nomouipio ruapokcuna mexu (II). Ka-
yecTBEHHAs peakius Ha kpaxmain. Komneknys sQUpHEIX Mace.

Jla6opamopnuie onbimol

PacTBOpeHIe TIIMIIEpUHA B BOJE U B3auMOeicTBHE ¢ ruapokcuaoM meau (1I).

CBoliCTBa YKCYCHOM KUCIIOTHI, OOIIKE CO CBOWCTBAMM MHHEPAIBHBIX KHCIOT.
JToKa3aTeIbCTBO HEMPEeIeIbHOI0 XapaKTepa XXUAKOro Xupa.

B3auMoielicTBHE IIIFOKO3BI M caxapo3bl ¢ ruapokcunoM Meau (II).

KauecTBeHHas peakldsi Ha KpaxMail.

IIpopunshvie u npogheccuoHanbHO 3HAYUMbIE ITIEMEHMbL COOepIcanus. MeTunoBbIx
CIIUPT M €0 KCIONB30BaHUE B KAYECTBE XMMHUUYECKOIO ChIphS. TOKCMYHOCTH METaHONA U
IpaBUiia TEXHUKKU Ge301acHOCTH IIpU paboTe ¢ HUM. DTHUIIEHIJIMKOJIb U €ro IPUMEHEHHE.
TOKCHYHOCTD STHICHIIIAKOIISA U MIPaBHiIa TEXHUKK 0€30MaCHOCTU NPH paboTe ¢ HUM.
ITonyuenue heHONA U3 MPOLYKTOB KOKCOXHUMHYECKOTO IIPOU3BOCTBA U U3 OeH301a.
IMonukoHneHcanysa QopMmansaeruga ¢ ¢eHoaoM B (eHoNoGOPMANBIETUIHYIO CMOIY.
Aneransnerus. [loustue o KeToHax Ha mpuMepe aueroHa. IIpuMeHeHue aleToHa B TeX-
HUKE ¥ MPOMBIIIJIEHHOCTH.

MHuoroo6pasue KapOOHOBBIX KHCIOT (IIaBeleBOi KHMCIOTHI KaK JBYXOCHOBHOM, aKpuIO-
BOM KHCJIOTHI KaK HENpeaeIbHOM, 6eH30MHON KUCTIOTHI Kak apOMaTHYECKOH).
ITneHKo0OpasyroMe Macia. 3aMeHa XXHPOB B TEXHUKE HEMUIIEBBIM ChpbeM. CHHTe-
TUYECKUE MOIOLLIUE CPELICTBA.

MonouHokucIoe OpokeHue Trioko3bl. KucimoMonounsie npofykrsl. CuiocoBaHue Kop-
MoB. HutpoBaHue 1emitono3sl. [Iupokcuinus.

2.4. Azomcooepircauyue opeanuueckue coeOunenus. Ilonumepot
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Amunbl [loHstve 06 aMuHaxX. AnudaruyecKkue aMUHBI, UX kinaccudukanus U HOMEH-
KiIaTypa. AHUJIUH KaK OpraHM4eCKoe OCHOBaHUE. [TonyyeHue aHUIMHA U3 HUTpOOEH301a.
[IpumeHeHne aHUIHHA HA OCHOBE CBOIICTB.

AMHHOKHCAOTHL. AMUHOKHUCIIOTH Kak aM($OoTepHble NU(QYHKIHOHAIbHEIE OpraHuIeCKHe
coenMHEHHs. XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT: B3aUMOJIEHCTBHE C IIENOYaAMHY,
KUCTOTAMH M JpPYr ¢ JpyroM (peakuus mnonukonaeHcauuu). lIlentunHas cBs3hk H
nounentupl. IIpuMeHeHe aMUHOKHUCIIOT Ha OCHOBE CBOWCTB.
Beakn. IlepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl GenkoB. XuUMUYECKHE CBOHCTBA
BelIKOB: rOpeHHe, JeHaTypallys, THAPOIU3, LBETHEIE Peakiyy. buonorudeckue QyHKIIM
OenKoB.
Honanmepnl. Benku 1 onucaxapubl Kak OMONONUMEDPHI.
IlaacTmaccesl. TlonydyeHrue MOMUMEPOB peaKkLUEH MOIMMEPU3alUK U MTOJUKOHACHCAH.
TepMorIacTUYHBIE 1 TepMOPEaKTUBHBIE MIacTMacchl. [IpescTaBuTeny niacTMacc.
Bosnokna, ux kjaaccuukauus. [Tonydenne BoaokoH. OTAenbHbIE NMPECTaBUTENN XH-
MHUYECKHX BOJIOKOH.
emoncmpayuu
B3aumozeicTBHE aMMHaKa U aHWIMHA C COJNSTHOM KUCJIOTOM.
Peakuus aHHIMHA ¢ OpOMHOM BOJIOM.
Jloka3aTenbpCTBO HaMuuMs YHKIIMOHATBHBIX IPYIII B PaCTBOPax aMUHOKHUCIIOT.
PacTBOpeH#e 1 ocaxeHHe OeNKOB.
LIBeTHBIE peakiuy OEIKOB.
["opeHKe ITUYBETO 1Tepa U MIEPCTAHON HUTH.
JlabopamopHbie onvimol
PacTtBOpeHue 6elKOB B BOJE.
O6HapyxeHue 6eKOB B MOJIOKE U MACHOM OyJIbOHE.
JleHatypanusi pacTBopa Oenka KypHHOTO siiilja CIIUPTOM, PacTBOpaMH COJEH TSDKENBIX
METAJIJIOB U IPU HarpEeBaHUM.
Ilpakmuueckue 3anamun
Pelienye SKCIEpPUMEHTAIBHBIX 32124 Ha HICHTU(DUKALMIO OPraHMIECKUX COSMHEHHUH.
Pacmo3HaBaHue iacTMacC U BOJIOKOH.
Ipogunvuvie u npogheccuoHanbHo 3HaAUUMbBIE ITEMEHMBl  COOEPIHCAHUA. AMU-
HOKampoHOBas Kuciota. KampoH Kak IpeICTaBUTENh IIOJMaMHUIHBIX  BOJIOKOH.
Hcnonp3oBaHMe TIuapoju3a OelKoB B  IPOMBIIUICHHOCTH. [loMMBHHMIXIIOPUL,
nonuterpadropatrieH (tediuon). Menonodopmansieruanble miacTMaccsl. Lemrynounn.
[IpoMbILUTEHHOE MPOU3BOACTBO XUMUYIECKHUX BOJIOKOH.
Temol peghpepamos:

e HcTopwus nony4eHus ¥ NPOU3BOACTBA AIOMUHUS.

¢ DIIEKTPOJUTHYECKOE TIONTyUeHNE U paMHUPOBAaHKE MEIH.
e Ku3ub u nesrensHocTh [ J[9BH.
[ ]

Ponp METAIOB B UCTOPUH YEJTOBEYECKON LMBWIM3ALUU. VIcTOpHs OTeueCTBEHHOM
yepHoii MeTayuTypriu. COBpeMeHHOe MeTaJLTypruuecKoe IPOU3BOICTRO.

e lcTopus OTedeCcTBEHHOH LBeTHOH MeTalTypruu. Poins MeTalioB ¥ CIUIAaBOB B
Hay4YHO-TEXHHUECKOM Iporpecce.

e Koppo3usi MeTaJIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HH.
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HuepTHble wiK 6;1aropogHble rassl.

Posxnatoryie Coay — rajloreHsl.

VcTopust LIBEACKON CIIUYKH.

VicTopHs BOSHUKHOBEHUS ¥ Pa3BUTHS OPTaHMYECKON XUMHUH.

XKusup u gestensHocts A. M. byTtieposa.

BuTtanusm u ero Kpax.

PoJsib OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHHM M Pa3BUTHU MHPOBON OpPraHMYECKOH
XVMHHU.

CoBpeMeHHBIE IPECTABICHUS O TEOPUU XUMUYECKOIO CTPOCHHSL.

DKOJIOTHYECKHE acIeKThl UCIIOJIb30BAHUS YIIIEBOJOPOJHOTO ChIPhS.
DKOHOMHYECKHME aCIeKThl MEXIYHapOJHOTO COTPYAHUYECTBA IO HCIIOIb30BAHUIO
yTJI€BOJOPOLHOIO CHIPBSI.

HcTopust OTKPBITHST W Pa3pabOTKU Ta30BbIX U HEPTAHBIX MECTOPOXIECHMH B
Poccutickoit denepanuu.

XuMus yriieBoIOPOIHOTO CHIPbs 1 MOsi OyyIas mpodeccusl.

YTrneBoaopoaHOE TOIUIMBO, €TI0 BUABI U Ha3HAUYEHHE.

CuHTeTHYECKHE KayuyyKH: UCTOPUS, MHOT00Opas3ye U NePCIeKTUBEI.
Pe3nHOTEeXHIUYECKOE IPOU3BOJICTBO U €T0 POJIb B HAYUYHO-TEXHUYECKOM IIporpecce.
CBapo4HOe MPOU3BOACTBO U POJIb XMMUHU YIJIEBOAOPOIOB B HEM.

HedTb 1 ee TpaHCIOPTHUPOBKA KaK OCHOBA B3aUMOBBITOJHOIO MEXyHAPOJHOTO CO-
TpyZAHUYECTBA.
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TEMATHUYECKUM TTJIAH

Ne Tema Bcero uacos T3 K.p.
1. O0mas ¥ HeopraHu4eckasi XuMHus 25 5
1 kype

Brenenne 2 - -

1 OCHOBHBIE ITOHATHS ¥ 3aKOHbI 6 - -

2 [Tepuonnyeckuii 3axon 1 Ilepronnyeckas cuctemMa 8 1 1
xuMuyecknx aemenToB JI.W. MenneneeBa u CTpOCHHE aTroMa

3 CrpoeHue BellecTBa 10 i -

4 Boza. PacTBOpbl. DIEKTPOIMTHYECKAs TUCCOUMALIS 12 1 1

5 KnaccuuKalys HeOPraHHIECKAX COEAMHEHHH 1 HX CBOMCTBA 8 10 -

6 XuMHYECKUE PEAKLIUU 9 3 1
Hroro: 1 kypc 55 18 3

2 Kyp

7 XUMHUYECKUE peaKInU 6 b) 1

7 Merasibl 1 HEMETAIIb 12 5 1

1 OCHOBHBIE TOHSITH S OPraHMYeCKON XUMUK M TEOPHST CTPOCHHA 6 - 1
OpraHHYeCKUX COEIMHEHUH

2 Vr1eBoopo/ibl M UX MPUPOIHBIC HCTOYHUKH 11 2 1

3 Kucnopoacoaepiaiue OpraHiieckue CoeIMHeHHA 12 5 -

4 A30TCoepIKallie opraHiyeckue coeunennus. [Tommmepsl. 12 5 -
Hroro: 2 Kypc 59 19 4
Utoro: 114 37 7




IToaroToBka JIOKJIaZ0B, pedepatos, 39
WHOVBUAYaJIbHOTO IIPOEKTa C MCIOJIE30BAHHEM ‘
nHGOPMALMOHHBIX TEXHOJIOTHHM, U JIP.

Ipomesncymounas ammecmayus 6 popme ougPepenyuposannozo 3auema

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOH! JEATEJILHOCTH

CTYJAEHTOB
Copepxanue XapakTepucTHKa  OCHOBHBIX  BHIOB  [€ATENLHOCTH
00yueHHs CTY/IeHTOB (HAa yPOBHe Y4eOHBIX AeiiCTBHIA)

VMeHuUe NaBaTh ONpEeCHIE U ONEPUPOBaTh CIIEAYIOINMHE XHMUUECKUMH
MOHATHSIMH: BELIECTBO, XHMHUYECKHH 3JIEMEHT, aToM, MOJICKYIa,
OTHOCHTENbHBIE aTOMHAasd M MOJEKYyJIsIpHas MacChl, HOH, aJUIOTPOIHI,
H30TOMBI, XUMHMYECKas CBS3b, O3JIEKTPOOTPHIATENBHOCTh, BaJE€HTHOCTD,
CTeNeHb OKHCIEHHMs, MOJIb, MOJApHas Macca, MOJApHBIH 00beM
ra3006pasHbIX BELIECTB, BEINECTBA MOJIEKYJISIPHOTO U HEMOJNEKYJIAPHOIO
CTPOEHHs, PAaCTBODHIL, JMEKTPOJHT M HEIIEK-TPOJMT, SJIEKTPOTHTHIECKAs
NUCCOLMALIMS,, OKHMCIUTENb W  BOCCTAHOBHUTENb,  OKHUCICHHE H
BOCCTAHOBJICHHME, TEIUIOBOM J(Q(EKT peakiuy, CKOPOCTb XMMUYECKOH
peaknuu, KaTaliu3, XAMHYECKOE DaBHOBECHE, YITICPOAHBIA  CKEIET,
dyHKIMOHANbHAS TPYIIA, H30MEPHs, TOMOJIOTHS

OcHoBHbIE q)OpMy.HI/IPOBaHI/Ie 3aKOHOB COXpaHCHMsS MacChbl BCLICCTB H IIOCTOSHCTBA
3aKOHbI COCTaBa BCIICCTB.
XHMHH YcraHoBka HpH‘IHHHO-CJICI[CTBCHHOﬁ CBSA3U MEXIOY COACpXaHUEM 3THX

3aKOHOB M HAIlMCAHHEM XMMHUYECKHX (OpMyNl M ypaBHEHHH. YCTaHOBKa
SBOJTFOLMOHHOM CYIHOCTH MEHIIENIEEBCKOM U COBPEMEHHOH (OpMYIMPOBOK
nepuomuueckoro 3axona JI.V.Menneneea. OObacHeHHe (u3nyeckoro
CMBICIIa CHMBOJIMKH TMEPUOIUYECKON TabMHLbl XMMHUYECKHX JJIEMCHTOB
JI.1.Menneneesa (HOMEPOB SJIEMEHTa, NEPHOAA, IPYMIBI) W YCTAHOBKA
NPUYHUHHO-CIICICTBEHHONH ~ CBS3M ~ MEXJAy  CTPOCHHEM  aToMa |
3aKOHOMEPHOCTSMHU M3MEHEHHs CBOMCTB 3IIEMEHTOB M 00pa3oBaHHBIX MMH
BEIECTB B IEPHOJAX U IpyImax.

XapakTepyCTHKa 3JIEMEHTOB MalblX M OONBLIAX MEpPUONOB IO HX
nosnoxenuio B ITepuoauyeckoii cucreme JI.1M.Menneneesa

OcHoBHbBIE TCOPHUH VCeTaHOBKA 3aBUCHMOCTH CBOMCTB XHMHUECKUX BEIECTB OT CTPOCHUS

XHMHH aTOMOB OOpa3yloImMX HX XHMHYECKHX JJIEMEHTOB. XapakTepuCTHKa
BOKHEHIINX THUIOB XHUMHYECKUX CBS3€d M OTHOCHTEJIHLHOCTH 3TOH
TUIIOJIOTHH.

OOBsCHEHHE 3aBMCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHHS
KPUCTAITHYECKHUX PEIIETOK.

®DOpMYIMPOBKA OCHOBHBIX IOJIOXEHHH TEOPHH  OJIEKTPOIUTHYCCKOH
JMCCOLMAlMM W XapaKTEPUCTHKAa B CBETE ITOH TEOPUM CBOWCTB OCHOBHBIX
KJI4CCOB  HEOpPraHM4Yeckux coequHeHHd. @opMymMpoBka OCHOBHBIX
TIOJIOKEHUH TEOPHH XMMHYECKOrO CTPOCHHS OPTaHHYECKHX COENMHEHHH U
XapaKTepPUCTHKA B CBETe O9TOH TEOPMH CBOMCTB OCHOBHBIX KJIaccoB
OpraHHYeCKUX COETUHEHHH




Bakueiimmne
BeilecTsa
MaTepHaIbl

H

XapakTepucTHKa COCTaBa, CTPOEHHMS, CBOWCTB, MOJYYCHHS M IPUMCHEHHUS
pakHeimux MerawioB (IA u II A rpymnm, amoMMHHA, Xene3a, a B
€CTeCTBEHHOHAay4yHOM Mpoduie M HEKOTOphIX d-d2IEMEHTOB) H  HX
COEIUHEHHU.

XapakTepuCTHKA COCTaBa, CTPOEHHMs, CBOKMCTB, MOJIyYCHHS U NPUMEHECHHUA
BaxHeimux HemetrawioB (VIII A, VIIA, VIA rpynm, a takke asora U
docdopa, yrmepoma U KPEMHHMs, BOJOpOJa) U HX COCIUHEHHH.
XapaKTepUCTHKA COCTaBa, CTPOEHMS, CBOMCTB, MOJIyYCHUS U NPUMEHCHHS
B)KHEHIUMX KIJIACCOB YTJIEBOJOPOAOB (AJIKAHOB, IMKJIOAJIKAHOB, AJIKCHOB,
aJIKMHOB, apeHOB) M WX Hauboliee 3HAUYMMBIX B HApPOJHOXO3SHCTBEHHOM
IUIaHe TpENCTABUTENEH. AHAIOTM4HAs XapaKTEPUCTHKA BaXHEHIIHX
TIpe/ICTAaBUTENEN OPYTHX KJIACCOB OPraHMYECKUX COENMHEHUH: METaHoNa H
3TaHOJIA, CIOXKHBIX 3(HPOB, KUPOB, MBLI, albIETHI0B (GOPMAbACTUIOB U
aleTalbAeruaa), KETOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOH
KHCIIOTBI, A €CTECTBEHHOHAYYHOro NpOo(uiIs INpeicTaBUTENEH IpYrux
KJIACCOB KHCIIOT), MOHOCaxapuioB (IJIFOKO3bI), IHUCAXapHIOB (Caxapo3bl),
TIONHCaxapuoB (KpaxMmalia U [eJUTIOI03b]), aHUIIHHA, AaMUHOKHCIIOT, O€NIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, Kay4yKOB, IJIaCTMACC.

XumMuyeckuid
SI3BIK u
CHMBOJINKA

Wcnonp3oBanre B yueOHOH W  HpodECCHOHANBHOH  IEATENBHOCTH
XHMHYECKUX TEPMUHOB ¥ CHMBOJIHKH.

HasBaHue H3yYEHHBIX BEIUECTB MO TPUBHAIBHON HIM MEXIyHAPOIHOM
HOMEHKJIAType M OTPaXCHHE COCTaBa I3THX COEAMHEHHH C IOMOIIBIO
XHUMHYECKUX QOopMyIL.

OrpakeHre XMMHYECKHUX MPOIECCOB C MOMOIUBIO YPABHEHUH XHMUYECKHX
peakui

XumMuueckue
peakuuu

OOBsICHEHHE CYyIIHOCTH XHMHYeCKux mpoleccoB. Knaccuduxauus
XMMHYECKMX pEaKiuil 10 pa3iyHbBIM IpH3HAKaM: 4YHCIy M COCTaBy
MPOLYKTOB M pEareHToB, TemioBoMy 3¢dekTy, HampaBneHuro, (ase,
HAJIMYMIO KaTauu3aropa, W3MEHEHMIO CTENEHEH OKHCIIEHHs 3JIEMEHTOB,
00pa3yroluX BEHIeCTBa.

VcraHoBKa MPHU3HAKOB OOLIEro W pa3NNUYHOIO B THIIOJOTUM PEaKUHi s
HEeOpraHM4yecKoi ¥ opranuueckoil xumuu. Knaccudukanms BelIECTB U
IPOLIECCOB C TOYKH 3peHHs OKHUCIEHHS-BoccTaHOBIeHMs. CoCTaBjeHUe
ypaBHEHHI peakIuii ¢ MOMOIIBIO METOA JIEKTPOHHOrO Oananca.
OObacHeHHE 3aBUCUMOCTH CKOPOCTH XHMUYECKOH peakLUd M IOJOXEHHS
XMMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (HaKTOPOB

XumMuyeckui
IKCIIEPHMEHT

BeInoHEHHEe XUMHYECKOr0 SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUH
¢ mpaBuiiaMH 0€30MacHOCTH.

HaGonenue, Gpukcaiys u OUcaHUe pe3yJIbTaToOB IPOBEAECHHOTO
9KCIIEpUMEHTA

XumMnueckas
uHpopmaums

ITpoBeneHHe CaMOCTOSTENBHOrO IOMCKA XHMHYECKod uHbopMamuu ¢
HCII0JIb30BaHHEM Pa3UYHbIX HCTOYHHUKOB (HAyYHO-NOMYJISAPHBIX M3JaHHH,
KOMITBIOTEPHBIX 0a3 HaHHBIX, pecypcoB KHTepHera). Vcnons3oBaHue
KOMITBIOTEPHBIX TEXHOJOTHH Ui 00pabOTKH M Iepefiayd XMMHYECKOH
MHPOPMALIMHY U ee TIPeICTaBIEeHUs B pa3IuyHbIX Gopmax

Pacuernl
XHMHYEeCKHM
dopmynam

no

YcTaHoBKa 3aBHCUMOCTHU MEXOY Ka4yeCTBEHHOH M KOJHYECTBEHHOU
CTOpOHaAMHU XUMHUYECKUX 00BEKTOB U IIPOLECCOB. Pemenue PaCUuCTHBIX
3a1a4 1o XuMH4Y€CKHUM Q)opMleaM " YPaBHCHUAM
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IIpodunabHoe
npodec-
CHOHAJIBbHO
3HAYHUMOeE
cofepxaHue

OObacHEHHE XUMHUECKUX ABJICHUH, IPOMCXOIAIINX B MIPUpOJE, OBITY U Ha
IPOU3BOJICTBE.

OmnpeneyeHue BO3MOXKHOCTEH NPOTEKAHHUS XUMHUYECKHUX IMPEBPALICHUH B
pPa3NUYHbIX YCIOBHSX.

CoOnmoneHre  IpaBWJI  OKOJIOTMYECKM TPAMOTHOTO  IIOBEIEHUS B
OKpy>XaroLlel cpene.

Onenka BIMSHHS XUMHYECKOTO 3arpsi3HEHHs OKpYXKalollled cpelbl Ha
OpraHHM3M 4YeJIOBeKa M JpyrHe XUBble opraHusMbl. CoOroneHHe NpaBuil
Oe3omacHOro oOpalieHHs C TOpPIOYMMH H TOKCHYHBIMH BELIECTBAMH,
nabopaTtopHsiM  obopynoBanuem. IloaroroBka pacTBOpOB — 3aJaHHOM
KOHIIEHTPAiK B OBITY U Ha IPOU3BOJICTBE.

Kputnueckas oOLEHKA JOCTOBEPHOCTH XHMHYECKOW  uH(popmaiuy,
nocTymnarolei U3 pa3HbIX HCTOUHHUKOB
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE [TPOI'PAMMBI YYEBHOM JUCHUITINHBI «XUMHUSI»

OcBoeHue MporpaMMbl y4eOHOM TUCHUIUTUHBI « XUMHS» NPEAINONaraeT Haluune B
poheCCHOHATIBHOM 00pa30BaTeNbHOM OpraHU3alluy, peanusyroumeld 00pa3oBaTebHYO
mporpamMMmy cpeaHero obiero obpasosanus B npeznenax ocBoeHus OITOIT CIIO Ha 6ase
OCHOBHOTO 00wLIero o0pa3oBaHus, KabWHETa XUMUU ¢ JlabopaTopued M J1abOpPaHTCKOH
KOMHATOM, B KOTOPOM HMEETCS BO3MOXHOCTh OO€CIeYMTh CBOOOAHBIA HOCTYI B
WuTepHeTr BO BpeMsi yd4eOHOro 3aHATHA U B IIEpUOJ BHEYy4YEOHOW JEATENBHOCTH
00y4JarommXxcs.

[Tomemenue  kabuHeTa yIoBiIeTBopsieT  TpeboBaHusM  CaHUTapHO-
snuAeMuoorndeckux mnpasui U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u  ocHaleHO
THIIOBBIM O0OpYZOBaHHEM, YyKa3aHHBIM B HACTOSIIMX TpeOOBaHUAX, B TOM YHCIE
CIIeLMAaIM3UPOBaHHON yueOHOW MeOenplo M CpeACTBaMU OOydYeHMs, NOCTATOUHBIMHU LIS
BBITIOJTHEHHSI TPeOOBaHU K YPOBHIO ITOJTOTOBKU O0YHYarOLINXCSl.

B coctaB yd4eOHO-METOOUUECKOTO U MaTephualbHO-TEXHUYECKOTO OCHAILEHHMS
KabuHeTa XUMHUU BXOMST:

HNudopMaHOHHO-KOMMYHHUKATHBHBIE CPeCTBA: BUIECOMATEPHAIILL.

Bona

Xwuznb u HayyHas nestenbHOCTh J[.J.Menneneesa
Mertaisl 1 HeMeTaJUIbl B OBITY U IPOMBIILTIEHHOCTH
ITepuognueckuii 3axoH /] .M. Menneneesa
[Tonmy4eHue 1 IpUMEHEHUE CEPHOM KUCIIOTHI
Koppo3us 1 3amura MeTamioB

YuebOHo-1a00paTOpHOE 000pyI0BaHHE:
KOJUIEKIHH
AnroMUHUN
Mertanst u crasel KMC
Hab6op karanuzatopoB
Ha6op meTtannos
Ha6op Hemerasios
Paznatounsiii MaTepuan KojuleKiuii "MuHepaisl ¥ TOpHbIe OPOABI” I Kypca XUMUHU
Moesu
Kpucrannuueckas pemerka anmasa
Kpucrannmuueckas pemlerka rpadura
npudopsbI
Anmnapat Ui JUCTUUIILIUY BOABI
Bechl TexHuueckue 2-ro Kiacca ¢ FUpsIMH
IInutka anextpuueckas [11-300
AeMOHCTPalHOHHBIE NPHOOPLI
Annapat 1 oJIy4YeHus ra3os
KommexT 1a60paTopHbIX TEPMOMETPOB
[Ipubop nns ompeneneHus: cocTaBa Bo3ayxa
Jlocka [isl CyLIKU MOCYAbl
Jlocka [uis KaneapbHOro aHaiusa
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KoMrutekT mimaTenel ¥ JTOXeK Ui BEIECTB
3a)xM BUHTOBOM
JIoxKa [UIs CKHMIaHMs BELIECTB KpyXXKa (apdoposas
Cryrnka ¢ NeCTUKOM
Yaia BelnapyTenbHas
Ha6op mocyIsl ¥ NPHHAJIEXHOCTEH Ui IEMOHCTPALIMOHHBIX OTIBITOB 10 XMMUH HIIX
Ha6op coeuHUTENBHBIX TPYOOK
[lepuaTkul pe3UHOBEIE
[ToxcraBka 1uis epenvBaHus pEaKTHBOB
[1ITaTVB AJ18 JEMOHCTPALMOHHBIX NPOOMPOK
JlaGopaTopHble NpuOOPHI
[TpubGop s moxyueHus 1 cbopa rasos
CrouproBka JabopaTopHas
Jloxxka go3zartop
HaGop uznenuit u3 papdopa u dasnca
Ouku 3alUTHBIE
[Tanouku CTEKIISIHHBIE
[TozacTaBKa [UIsl CTEKIITHHBIX MPUHAIJIEKHOCTEN
KomruiexT konb
Komruiekt nmpo6upox
KomrmiekT cTakaHoB
V4eOHO-MeToAHYEeCKHE KOMILIEKTBI o pa3aenam H Temam (YMK):
ITeprioquyeckas cucTeMa xuMH4Ieckux anementos J[.M.Menpeneesa
Tabnuip! M0 XUMUYECKUM IPOU3BOACTBAM
pa3naTo4yHble
KoMIuteKT KapT-MHCTPYKLIMH
KOMIINIEKT pa3faTO¥HBIX [HMAAKTHYECKMX MaTepuanoB Mo Teme “CTemeHb OKHMCICHHS
5JIEMEHTOB Pa3JIMYHBIX KJIACCOB HEOPraHWYECKUX BEIECTB”
KoMmiekT pas3gaToyHbIX AMOAKTHYECKHX MaTepHanoB no Teme “CrTpoeHusi atomMa U
neproauyeckas cucrema snemenToB JI.1.Menneneesa”
KoMmjiekT pa3faTOYHBIX IHMAAKTHYECKMX MaTepHaioB 10 TeMe ~HomeHkniartypa
HEOPraHUYEeCKUX COeIMHEeHUH™
HAa0OpPbl XHMHYECKHX PEAKTHBOB
HaGopbl peakTHBOB, UHINKATOPOB OyMar
Hab6op Kucnots!
Ha6op Illenoun
Hab6op MuHepainbHble yqoOpeHus
HaGop o0pa3ubl HeopraHU4eCKUX BEILECTB
Ha6op CynbdaTbl, CyIbGUTHL, CyabQUABI
Ha6op Metaibl, Okcusl.
Cony TSt IEMOHCTPALIMOHHBIX OIBITOB
CoenvHeHue Maprasua
Heopranuueckue BeliecTsa i JeMOHCTPALIMOHHBIX ONBITOB
bapwuii a30THOKUCIIBII
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AnroMUHUA

Menb cepHOKHUCTIas

Kanpuuii XJIOpUCTBIN

['excan

Kannii )ene30yriepoaucThIA-3 1T
Meas aMMOHHH XJIOpHCTas
Hatpuit ¢TOpUCTHIA

Kanuit hochOopHOKHUCIBIA-SIIT
Kanpuuii XJI0pHCTHIH

Kanuii MapraniioBOKUCIIbIH
Bapuit a30THOKHUCIIBIN

Kaneumii pochopHOKUCIBIN-141mT
Hatpuii hochOpHOKUCTBIN -41IT
Kucnora oprodocdopHas -5t
[lenoun

AMMOHUH a30THOKUCIIBIH
AMMMAaK BOIHBIH -211IT

PacTBOp aMMuaKa-21iT

Kanuii 1ByXpOMOBOKHUCIIBIH-8IIIT
Kanprmit cepHOKHUCIIBIA

Kanuit XxpoOMOBOKUCIBIH-81IIT
AMMOHHI 1BYXPOMOBOKHUCIIBIA-91IIT
CBuHel YKCYCHOKUCIBIN- 11T
Kanbius ruapookucs-1mr
CoenuHeHHe XpoMa-21T

Hatpwuit yrinexkucnsii-31r

Menp yriekucnas-1mr

Kauuit yriekucioKucIbIf-S1IT
Kanuii yriaekuciblii TeXHU4eCKUN-610T
Kanwuii bochopHOKUCHbIA-1T
Hatpuit a30THOKUCIIBII-211T
Hatpuii KpeMHEKUCITBIN-211T
Hartpuit kpeMHEKUCIBIN- 11T
PtyTh a30THOKMCHAS- 10T
Hatpuit yrnexucnsii-4mr
Kanbuuii dochopHOKUCTBIA-41IT
AMOHMI a30THOKUCJIBIA-OILT
Kanuii a30THOKUACABIA-3 11T
ANIOMHHUN a30THOKUCIIBIA-41IT
Menp yriekuciaas-210T

bapuit a30THOKUCBIH-21UT
®enondranens-1mr

Kucnora azoTHas-51mr
KOJJIEKIHH



Kayuyk
KaMeHHBIH yroyib 1 IPOAYKTHI €ro nepepaboTKu
HedTh BaxHelre IPOIYKTH e MepepaboTKu

nocyaa
KoMIutekT ko0 KOHMYECKHX
Konba kpyrionoHHas

KoMiuieKT Koj0 MI0CKOIOHHBIX
KomrmiexTt cTakaHOB
[pobupka Ix-21
Ha6op Opranuyeckue BellecTsa
HaGop opraHu4ecKue KHUCIOTHI

«CrpaBounsle Marepuansl o xumun» 0. [l TpeTbskoB

TectoBble 3afanus Mo TeMme: « OCHOBHBIE ITOHATHS U 3aKOHBI»

PacuéTHble 3a1a4¥ Ha ONpeieleHue MacCOBOM JOIH 10 XMMUIECKOH (opMyIie.
PacuéTHble 331244 Ha ONpeesieHe MacCOBOM JOJIH BEIIECTBA.

TecroBble 3amaums 1o TteMme: «llepuomwyeckuii 3akoH M Ilepromnueckas cCHUCTEMA
xuMHuueckux duemedToB J.M.MenzeneeBa 1 CTpOCHHUE aTOMOB»

Tecrosble 3amanus no Teme: «CTpOEeHHE BELIECTBAY

TecToBble 3ananus o TeMe: «Boma. PacTBOpbl. DIEeKTpOIMTHYECKAs TMCCONUALIU)
TecToBble 3amaHds TO TeMme: « Kiaccudukanus HEOpPraHHYECKMX COEIUHEHHH M MX
CBOMCTBa»

TecTOBBIE 3a/1aHHKA [0 TeMe: «XUMHUYECKHUE PEAKIIHID)

TecToBbIE 3a1aHus 10 TeMe: «MeTaibl ¥ HeMETaJLIbD»

TecroBele 3amaHus 1o TeMme: «OCHOBHBIE TOHATUS OPraHMYECKOH XUMHUU U TEOPHA
CTPOEHHS OPraHMYECKUX COCTMHEHUN
TecTOBBIE 3a1aHMSI TI0 TEME: « YTJIEBOAOPOABI U UX IIPUPOTHBIE UCTOUHUKU
TecToBble 3ananus 110 TeMe: «Kucnopomocoaepxalue opraHnyeckue CoeIMHCHU»
TecToBbIE 3aaHHUs [10 TEME: «A30TCOAEpKALLME OPTaHUYECKHE COSIUHEHUA
HMHCTpYKI UM 1O OXpaHe Tpyaa
WHCTpyKIHSs MPY MPOBEJEHUH JEMOHCTPAIIMOHHBIX OIIBITOB 110 XUMHWH
HndopMaunoHHO-KOMMYHHKATHBHbIE CPEICTBA: KOMIIBIOTED, IPOSKTOP, SKpaH
AKTHBHbIE (POPMBI H METOAbI 00y4eHHUH:

« poGieMHas JEKIHMs, JEKLHS C 3apaHee 3aIIaHMPOBAHHBIMK OLIMOKAMH;

« 3BpHCTHYECKas Oecena,
« T0MCKOBas jabopaTopHas paboTa CTyeHTa;
o yueOHas JUCKYCCHS,
e CcaMoOCTOsITEJbHAs paboTa C IUTEPaTypPO;
uzpoeoie
o JIENOBas UIPa;
e TIIearoruieckue CUTyaluHu,;
o TIearoruveckue 3a1avm;
Heuzpoeble
o TECTHPOBaHHUE, KOJUIEKTUBHAS MBICIIUTENBHAS EITEILHOCTD
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JlutepaTtypa:
FO.M Epoxurn Xumus [ns mnpopeccuii W CIEUUANBLHOCTEM TEXHHUYECKOTO U

€CTECTBEHHO-Hay4YHOro npoduie :. — M., 2017.-25mr
Pyosumuc I''E. Xumus 10-11 knacc-20 wr.

Tabpuensn O.C., Ocmpoymoe H.I. Xumus a1 npodeccMd W CreUHalbHOCTEH

TEXHUYECKOTO MPOQGHUIIsL: yIeOHUK AN CTyl. YUpexXIeHHH cpel. npod. obpa3oBaHus. —
M., 2014.-5mT

Tabpuensn O.C., Ocmpoymoe HU.T"., Ocmpoymosa E.E. u op. Xumus mns npodeccuit u
CIIELMANILHOCTEN €CTECTBEHHO-HAYYHOTO MPOGIIIS: yUeOHUK AT CTYA. YUPEXKAEHUH Cpesl.
npod. obpazoBanus. — M., 2012.-5 mr.
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PEKOMEHIAYEMAS JIUTEPATYPA

lna cmyoenmoe

Tabpuensn  O.C., Ocmpoymos H.I. Xumusa: yueOHMK 1  CTYACHTOB.
IIpodeccHoHanbHBIX 0Opa30BaTENbHBIX OpraHM3allUi, OCBAMBAIOIIMX POQECCHH .M
cnenuasisHoct CIIO — M., 2017.

T'abpuenan O.C., Ocmpoymoe H.I., Ocmpoymos H.I. Xumus s npodeccuil u
CIIELHANIBHOCTEHl  eCTeCTBEHHO-HayyHoro mnpoduias: yd4yeOHMK  OId  CTYIEHTOB
mpo)ecCHOHANBHBIX  00pa30BaTENbHBIX OpPraHM3alliil, OCBaMBAIOUIMX NPOQEeCCHH |
crienmansaocty CITO. — M., 2017.

Tabpuensn O.C., u pgp. Xumus. Ilpaktukym: y4eb. mocobue [jis CTyICHTOB
mpo(ecCHOHANbHEIX 00pa30BaTeNbHBIX OpraHu3allMil, ocBaMBaloMX mnpodeccun u
crieupansHoct CIIO. — M., 2017.

Tabpuenan O.C., u ap. Xumust: [uis 1oAroToBku k EI'D: yue6. mocobue mist CTy1eHTOB
po(eCCHOHANBHBIX 00pPa30BaTENbHBIX OpraHM3allii, OCBaMBAIOIMX NPOQeccHr |
crenansaocty CITO. — M., 2017.

Tabpuenau O.C., Jlvicosa I''T. Xumus. TecTl, 3aia4d U yNpaxHeHus: y4eb. nocobue
I CTYIAEHTOB MNpO(eCCHOHANBHBIX 00pa3oBaTeNbHBIX OpraHU3ali, OCBAaMBAIOLINX
npodeccun u cnenmansaoctu CII0. — M., 2017.

Epoxun FO.M., Koeanreea H.b. Xumus nias npodeccuii ¥ CHEUHUAIBHOCTEH
TEXHHUYECKOTO M  €CTECTBEHHO-HAy4yHOro  mnpoduieil:  yueOHUK Uil CTYA.
npoecCHOHANBHEIX 00pa3oBaTelbHbIX OpraHu3alliii, OCBaMBAIOIMX MNpodeccuu H
cnenuansHoctd CITIO. — M., 2017.

Epoxun FO.M. Xumus: 3ana4d ¥ yIpaxHeHUs: yueb. mocobue Jns CTyl. YYpexKAeHUH
cpen. npod. obpazoanus. — M., 2014.

Epoxun FO.M. CGOpHHMK TECTOBBIX 3alaHMil IO XUMHM: ydeD. mocobue s CTyI.
yupexaeHuii cpen. npod. odpazoBanusi. — M., 2014.

Epoxun FO.M., Koeaneea H. 5. Xumus pmins mnpodeccuii U CIELHUAIbHOCTEH
TEXHUYECKOTO MPOoduis. DIEKTPOHHBIN yueOHO-MeTonuIecKui KoMmieke. — M., 2014.

Cnaokoe C. A., Ocmpoymoe H.I., I'abpuenan O.C., Jlykvanosa H.H. Xumus s
npodeccuii U CHEUUANBHOCTEW TEXHHYECKOTOo MNpOoGMIs. ONEKTPOHHOE INPHIIOKEHHE

(neKTpoHHOE yueOHOe U3IaHue) Ui CTYA. yupeXIeHuit cped. mpod. obpa3oBaHus. —
M., 2014.
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Jlna npenooasamens

06 obpazopanuu B Poccuiickoii Penepayu: Genep. 3aKoH OT 29.12.2012 Ne 273-@3
(B pen. denepalbHBIX 3aKOHOB OT 07.05.2013 Ne 99-®3, ot 07.06. 2013 Ne 120-®3, ot
02.07.20013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014
Ne 135-®3, ot 04.06.2014 Ne 148-®3, u u3M., BHECEHHBIMI DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

IIpuxa3 MunuctepcTBa 06pasopanus U Hayku PO ot 31 nexabpsa 2015 r. N 1578 "O
BHECEHHHM M3MEHEHWH B (ellepallbHBIA TOCYIapCTBEHHBIH 00pa3oBaTelbHBIM CTAaHNAPT
cpenHero o6Iero o0pa3oBaHys, YTBEPKICHHBIN PUKA3OM MunHucTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @eneparuu ot 17 mas 2012r. N413~

TIprMepHask OCHOBHAs 06pa3oBaTellbHas IPOrpaMMa CpeaHero obiiero oopasoBaHus,
onoGpeHHas pernenueM (eaepantbHOro yuebH0-MeTOUIECKOro 00beIMHEHNS 110 o01memy
o6pazoBanuio (mpotokoi ot 28 mons 2016r. Ne 2/16-3).

CrnagxoB U Ap. XuMust JUisi podeccuif U CIeNraIbHOCTEH TEXHUIECKOro npodus
(snextponHoe mpuioxeHue). U M.,2017

Cnaoxoe u Op. Xumus Ons npogeccuii u CHENUATBHOCTEH TEXHUYECKOIo poduIs
(3nekTpoHHOE Mpunoxenue) . — M., 2017.

T'abpuensn O.C., Jlvicosa I'l. XuMus: KHUra JUid IPENOAaBaTENIs: yueb.-MeTox.
Tloco6ue [abpuensn O.C. u Op. Xumust s podeccuid U CeUHATbHOCTEH TeXHAIECKOTO
npoduist (MEKTPOHHOE TIPUIOKEHHE).

UHMEPHem-pecypcol

www.pvg.mk.ru (onumnuazna «IToxopu BopoOreBbl rOpbD»).
www.hemi.wallst.ru (O6pasoBaTenbHBIA CaliT [ LMIKONBHUKOB «XHMHS).
www.alhimikov.net (O6pa3oBaTelbHbI CaliT IS IKOJIBHUKOB).
www.chem.msu.su (D1eKTpoHHas GUOIMOTEKA IO XMMHH).

www.enauki.ru (MHTepHeT-u31aHue Ui yuntenel «ECTecTBEHHBIE HAyKW»).
www.1september.ru (MeToguueckas raseta «IlepBoe ceHTIOP»).
www.hvsh.ru (KypHait «XUMUS B LIKOJIE).

www.hij.ru OkypHan «XuMHUs U XKU3HBY).

www.chemistry-chemists.com (3J1€KTpOHHBIH CIIPaBOYHHK).
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