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IHHOACHUTEJBbHASA 3AITMCKA

ITporpamma o611e006pazoBaTeIbHON yueOHOM TUCIUILIMHBI «XUMUS MpelHa3HaYeHa
JUIT W3YYCeHHs] XUMHUU B TIpodeccHoHanbHBIX 0Opa3zoBaTenbHbIX opranm3anusx CIIO,
pean3yronmx 00pa3oBaTeIbHYI0 MPOTPaMMy CpeIHEro oOImiero oOpa3oBaHMs B Mpeeliax
OCBOCHHSI OCHOBHOM mpodeccroHanbHoi oOpa3zoBarenbHoi mporpammbl CI1O (OITOIT CITO)
Ha 06a3e OCHOBHOT'O 00IIer0 00pa30BaHUs MPH MOATOTOBKE CIIEIUATICTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii DI'OC cpemnero obmero
0o0pa3oBaHusl, NPEIBABISEMBIX K CTPYKTYpE, COJEPXKAHHIO U pe3yiabTaTaM OCBOCHUS
y4eOHOW IUCHUIUIMHBI «XUMHUS», B COOTBETCTBUU C PexomMeHAaluusMu IO OpraHu3aliu
NOJy4YeHUs1 cpenHero oOmiero oOpa3oBaHMs B TNpeenaX OCBOCHHUS 00pa3oBaTENbHBIX
porpamMMm CpelHero mpodeccHoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
oOpa3zoBanusi, ¢ yuetoM IIpuMepHOil OCHOBHOI 00pa3oBaTeNbHON MPOrpPaMMBbl CPETHETO
obmero o0pa3oBaHusA, OAOOPEHHOW pemieHHeM (enepaabHOT0 y4eOHO-METOIUYECKOTO
o0bemHeHus o o0mieMy o0pa3oBaHuio (mpoTokod oT 28 utoHs 2016 1. Ne 2/16-3).

Coneprkanuie mporpaMMbl « XUMUSD HAIIPABICHO HA JOCTH)KEHUE CIAEAYIOIINX HeJsIei:

e (QopmupoBanue y OOy4aroOmMXCs yMEHHUsS OIICHWBAaTh 3HAYMMOCTb XHMHYECKOTO
3HAHUSA JUIS KaKJI0TO YEeJIOBEKa;

e (opmupoBanue y 00yyaroIMXCs LEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHUHU
B CO3JJaHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTUHBI MHpa; YMEHHUS OOBACHATH
OOBEKTHI W TPOIECCHl OKPYXKAIOMIEH IEHCTBUTEILHOCTH: MPHUPOAHOMN, COIHMAIBHOM,
KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, — UCIOJB3YS AJI ATOr0 XMMHUECKHUE 3HAHUS;

e pa3BUTHE Yy OOYYAIOIIMUXCS yMEHUU pa3iandarh (aKThl W OICHKH, CpPaBHUBATH
OLICHOYHbIE BBIBOJIbI, BUAETh HMX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPUEB C
OTIpENICICHHOW CHUCTEMOW IEHHOCTeH, (OpMYIHpPOBaTH M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

e TmpuoOpeTeHne O0YyJYaIOIMMHUCS OMNBbITAa Pa3HOOOpPa3HOW NEATEIbHOCTH, MO3HAHHS U
CaMOIIO3HAHUS;, KIIFOYEBBIX HABBIKOB, UMCIOIIMX YHHBEPCATHHOE 3HAYCHUE NJISI PA3TTUYHBIX
BUJIOB JICATENILHOCTH (HaBBIKOB pEILIEHUs MpoOieM, MPUHATHS pEeIleHni, TOUCKa, aHaIu3a u
o0paboTku  uH(pOpMAIMM, KOMMYHUKATHBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEpEHHIA,
COTPYAHHYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

B mporpammy BKIIIOUYEHO coziepKaHKe, HAapaBICHHOE HAa (POPMHUPOBAHNE Y CTYACHTOB
KOMITETCHIIMH, HEOOXOAUMBIX [ KadecTBeHHOro ocsoenus OIIOII CIIO na 06ase
OCHOBHOTO 00miero o0Opa3oBaHHsl C IMOJYyYEHHEM CpelHero oOmero oOpa3oBaHMS;
MIPOTrpaMMBbI IMIOJTOTOBKH crieliuancToB cpeaHero 3seHa (IITICC3).

[Iporpamma yueOHON IUCHMIUIMHBI «XHUMHS» YTOUHSET COAEpKaHHuEe Yy4eOHOTOo
MaTepuaia, MocjleA0BaTeIbHOCTh €r0 U3YUEHHUs, paclpesiesieHle Y4eOHbIX 4acoB, TEMATUKY
pedepatoB, BUABI CAMOCTOSITENBHBIX Pa0OT, YYUTHIBAs CHEIU(PUKY MPOTPaMM MOATOTOBKHU
CIEINAIICTOB CPEAHETO 3B€HA, OCBAaUBAEMOM CIIEIUATbHOCTH.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUTLIUHBI «XUMHUS»

XuMuss — O5TO HayKa O BEIIECTBaX, MX COCTaB€ M CTPOCHUHU, CBOMCTBaX H
[IPEBPALLCHMAX, 3HAYCHUU XUMUYECKUX BEILECTB, MATEPUAIIOB U IPOLECCOB B MPAKTUYECKON
JESTEIIBHOCTH YEJIOBEKA.

Conepxanue o011e00pa3zoBaTeIbHON y4eOHONW AUCHUIUIMHBI «XHUMHUS» HAIMPABICHO
Ha YCBOEHHE OO0Y4YalOUIMMMCS OCHOBHBIX NOHSATUH, 3aKOHOB M TEOPHH XMMHUU; OBJIAJICHUE
YMEHUSIMH HaOII0JaTh XMMUYECKHUE SBJICHUS, MPOBOIUTH XMMHUYECKHH HKCIIEPHUMEHT,
IPOM3BOIUTH PACUETHl HA OCHOBE XMMUYECKUX (DOPMYJT BELIECTB M YPAaBHEHUM XUMHUYECKUX
peaKLHnii.

B npomecce u3ydeHus XuMuM y OOYy4arOIIMXCsl Pa3BUBAIOTCS I03HABATENIbHBIE
UHTEPECHl U  MHTEIJICKTYAJIIbHbIE CIIOCOOHOCTH, TIOTPEOHOCTH B  CaMOCTOSTEIHHOM
OpUOOPETEHNH 3HAaHMM IO XUMHM B COOTBETCTBUM C BO3HUKAIOIMMH >KU3HEHHBIMHU
npobieMaMu, BOCHUTHIBACTCS Oepe)kKHOE OTHOIICHUS K MPUPOJE, MOHWMAaHHE 3JI0POBOTO



o0pa3a JKU3HU, HEOOXOAMMOCTH TMPENyNPEKACHUS ABICHUIA, HAHOCAIIMX BpeJl 3I0POBBIO U
okpyxaromieid cpene. OHU OCBaMBAIOT MPUEMbI IPaAaMOTHOT0, 0€30MacCHOr0 HCIOJIb30BAHUS
XUMHUYECKHX BELIECTB M MaTepHajoB, NMPHUMEHSEMBIX B OBITY, CEIbCKOM XO3MHCTBE M Ha
IIPOU3BO/ICTBE.

[Tpu cTpyKTYpHUpOBaHUM COlEpKaHMs 001Ie00pa3oBaTeIbHON yUeOHON TUCIIUITIMHEI
JU1s1 TpOo(heCCHOHANTBHBIX 00pa30BaTEbHBIX OpraHU3aINi, peaTu3yIomux 00pa3oBaTeIbHYIO
nporpaMMmy cpeaHero odmiero obpaszoBanus B mpeaenax ocoeHust OIIOIT CIIO na 6aze
OCHOBHOTO 0011ero 00pa3oBaHMs, YUYUTHIBAJACh OOBEKTHBHAS PEATHbHOCTh — HEOOJBIION
00beM YacoB, OTMYIIEHHBIX Ha M3YyYCHHE XUMHH M CTPEMJIEHHE MAaKCHMaJbHO
COOTBETCTBOBAaTh HJESIM pa3BuBaroliero oOyudenus. IlosTomy TeopeTnueckue BOMPOCHI
MaKCHUMaJIbHO CMEIICHbl K Hayaly M3Y4eHHUS TUCIHMIUIMHBI, C TEM YTOOBI MOCIEeIYIOIUi
(bakTHyecKuil MaTepuan paccMaTpUBaJICA Ha OCHOBE U3YUYEHHBIX TEOPHUH.

Peanuzanusi AeTyKTUBHOTO TOJXO0Ja K M3YYEHUIO XUMHU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKHX OMNEpaluid MBIIUICHUS, KaK aHalu3 W CHUHTE3, O0000IIeHHe Hu
KOHKPETH3aIUsl, CPAaBHEHUE M aHAJIOTHUSI, CHCTEMAaTU3allus U KiIacCuDpUKaIus u Jp.

WN3ydyenne xumMuum B NpoPecCHOHANbHBIX 00pa30BaTENbHBIX  OpraHU3aluUsX,
pean3yromux 00pa3oBaTeIbHYI0 MPOTPaMMYy CPEIHEro oOIIero oOpa3oBaHMs B Mpeeiiax
ocsoerust OIIOIT CITO na 6aze ocHOBHOTO 001Iero oOpa3oBaHMs, UMEET CBOM OCOOCHHOCTH
B 3aBHCUMOCTH OT mpoduias mnpodeccHOHaTbHOro o0pa3oBaHUs. DTO BBIpAXKAETCS B
coJlep’)KaHUU OO0YYeHHMsI, KOJMYECTBE YacOB, BBIJCNISEMBIX HAa HM3yUYE€HUE OTACIbHBIX TEM
pOTpaMMbl, IIyOWHE MX OCBOEHHS O0ydarolMHcsa, 00beMe M XapakTepe MpPaKTUYECKUX
3aHATHUH, BUJaX BHEAYTUTOPHON CAMOCTOSITEIIbHON PabOThI CTYJCHTOB.

[Tpu ocBoenmnu cnenuanbHocTedr CITO TexHMYeckoro mpoduis mpoheccuoHaaTbHOTo
00pa3zoBaHus XUMUS U3ydaeTcs Oosee yrimyOneHHo, Kak Mpo¢uibHas yueOHast JUCITUTIINHA.

Crnenunduka W3ydeHUs XUMHUU TPH OBJIAJCHUHM CIHEIHATBHOCTSIMH TEXHUYECKOTO
npoduiasi oTpakeHa B Kaxaou Teme paszaena «CoxaepxkaHue ydeOHOW AMCIUIUIMHBIY B
pyopuke «lIpodunbHble U MpodeccHOHANbHO 3HAYMMBIE SJIEMEHTBl COACPKAHUS). DTOT
KOMITOHEHT peaJu3yeTcsl MPH WHAMBHIYaTbHON CaMOCTOATENbHON paboTe oOyyarommxcs
(Hammucanuu pedepaToB, MOATOTOBKE COOOIIECHUH, 3alIUTE MPOEKTOB), B MPOIECCe yueOHOM
NEeSITeIbHOCTH  TOJ  PYKOBOJCTBOM  MperojaBaTenss  (BBIMOJIHEHUH  XMMHUYECKOTO
JKCIIEpUMEHTa — J1a00paTOPHBIX OMBITOB W MPAKTUYECKUX paboOT, PEIIeHUU MPaKTHKO-
OpPUEHTUPOBAHHBIX PACYETHBIX 33/1a4 H T. JI.).

B nmpomecce u3ydeHHMs] XMMHH ~ TEOPETHYECKHE CBEACHUS  JOMOJHSAIOTCA
JEMOHCTPALMSIME, TAOOPATOPHBIMU OIMBITAMH U MPAKTUYCCKUMU 3aHATUSMHU. 3HAYUTEITHLHOE
MECTO OTBOJAMUTCA XUMUYECKOMY dKCIepuMeHTY. OH OTKpBIBAE€T BO3MOXKHOCTh (POPMUPOBATH
y o0ydJaromuxcs CrenraibHbIe MpeAMETHbIC YMEHUs: padoTaTh C BEIIECTBAMH, BBINOJIHAThH
MIPOCThIE XUMHUYECKHUE OIBITH, YYUTh O€30MacHOMY M JKOJOTHMYECKH TIPaMOTHOMY
00paIIeHHUIO C BeIECTBAMHU, MaTepUaIaMy U MPOLIECCaMU B ObITY M Ha IPOU3BO/ICTBE.

Jlnst  opraHu3amMy  BHEAYAUTOPHOM  CaMOCTOSITENIBHOW  palOThl  CTYACHTOB,
opnasaeBatonux crenuanbHocTs MU CIIO TexHHueckoro mpogeccuoHanbHOT0 00pa3oBaHMs,
IpeJICTaBJICH MPUMEPHBIN nepedeHpb peepaToB (JOKIAI0B), UHANBUAYAIbHBIX IPOSKTOB.

N3yuenune o0OmieoOpazoBaTeabHON Y4eOHOW AMCHUIUIMHBI «XUMHS» 3aBEPIIACTCS
MoABEACHUEM HTOTOB B (popme muddhepeHIIMpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOM
arrecTanuu ctyaeHToB B npouecce ocBoeHus: OITOII CITO ¢ noixydeHnem cpeaHero oomero
obpazoBanus (IITICC3.)

MECTO YYEBHOH JUCIUILJIMHBI B YYEBHOM ILJIAHE

B npodeccuonanbHbIX  00pa3oBaTeNbHBIX  OpraHU3alUsAX,  PEATU3YIOLIUX
o0pa3oBaTeNbHYI0 IPOrpaMMy CpeHEro olmiero oopasosanus B peaenax ocsoenus OITOIT
CIIO na 6a3e 0CHOBHOTO 00IIIeT0 00pa3oBaHusl, yueOHas JUCITUTIIMHA «XUMUSD» H3ydaeTCs B
obmeoOpazoBarenbHoM 1ukie yudebnoro OIIOIT CIIO Ha 06a3e OCHOBHOrO OOIIEro
o0pa3oBaHus ¢ OJydeHHEeM cpeaHero oomero oopazosanus (ITIICC3).

B yueOnpix mmanax [MIICC3 mecto y4eOHOW AUCHUIUIUHBI «XUMHSD» — B COCTaBE



00111e00pa30BaTEIbHBIX YYEOHBIX JUCHUIUIMH MO BBIOOPY, POPMHUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obnacteir ®I'OC cpennero obmiero oopazoBanus, s cnenuansHocTeit CI1O
COOTBETCTBYIOLIETO NMpodust mpodeccuoHanbHOro 00pa3oBaHusl.

PE3YJIbTATHI OCBOEHUS YUEBHOM TUCIUTLIVHBI

OcBoeHne coaepkaHusl YIeOHON AMCHUILTUHBI «XHUMHs», 00ECIEYUBACT TOCTHKEHUE

CTYJIEHTaMH CJIEIYIOUINX pe3yJIbTaTOB:
* JIUYHOCHIHDIX'

— YyBCTBO TOPJOCTH M YBAXKEHUS K HUCTOPUM U JOCTHIKEHHSIM OTE€YECTBEHHOM
XUMHUYECKON HAyKH; XUMHUYECKU IPaMOTHOE MOBEIEHUE B MPOPECCUOHATBHON JeSITeIbHOCTH U
B OBITY IIPH OOpalleHNH ¢ XUMHUYECKUMHU BEUIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;

— T'OTOBHOCTbL K MPOAOJIZKCHUIO 06pa30BaHI/I$I U TMOBBINICHUSA KBa.HI/I(bI/IKaI_[I/II/I B
n30paHHOl MPoheCcCHOHATBHON JEATEIPHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XHUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

— YMEHHUE HUCIONb30BaTh JOCTUKEHHSI COBPEMEHHON XMMHUECKON HAYKH U XUMHUYECKUX
TEXHOJIOTUH Ul TOBBILIEHUS COOCTBEHHOIO HMHTEIJICKTYAJIBHOTO Pa3BUTHS B BHIOpaHHOU
npodeccuoHaNbHOM e TEIbHOCTH;

* MemanpeomMemHuuix:

— UCTOJb30BAaHUE PA3JIMYHBIX BHUIOB I103HABATEIBHOW JEATEIBHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX Olepanuii (MOCTAaHOBKH 3a7ayd, (OPMYIMPOBAHUS TUIOTE3, aHAIHM3a U
CHUHTE3a, CPaBHEHUs, OOOOIIECHHUS, CHUCTEMATH3alMH, BBISBICHUS NPUYHMHHO-CIIECICTBEHHBIX
CBsI3€H, IOMCKA aHAJIOTOB, ()OPMYIHUPOBAHUS BBIBOJIOB) Uil PEIICHHs MOCTaBICHHOW 3aj]ayu,
NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIOAEHMS, HAy4YHOTO SKCIEPUMEHTA) IS
HU3YUCHUSA PaA3JINYHBIX CTOPOH XUMHUYCCKHUX O6’b€KTOB " MponeccoB, ¢ KOTOPbIMHU BO3HHUKACT
HEO0OXOMMOCTh CTAIKUBATHCA B MPOGeCCHOHATBHOM cdepe;

— UCTOJIb30BAaHUE PA3IMYHBIX WCTOUYHUKOB ISl MOMYyYEHUS! XUMHUYECKONH MH(OpManuu,
YMCHUC OLCHUTDH (M AOCTOBCPHOCTDH JJISL JOCTUKCHUS Xopomux  pe3yjibTaTOB B
npodeccuoHabHOU cepe;

* NpeoMemHupix:

— c(hOpMUPOBAHHOCTh TIPEJACTABJICHHH O MECT€ XHUMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHUpA; MOHHUMaHUE POJM XUMHHM B (POPMHPOBAHHUU Kpyro3opa M (yHKIHOHAIHHON
rPaMOTHOCTH Y€JIOBEKa JIJIsl PeLICHUS MPAaKTUYECKUX 3a/1a4;

— BJIAJICHUC OCHOBOIIOJIArarOMMU XUMHUYCCKUMU TMMOHATHUAMU, TCOPUSAMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJIAICHUC OCHOBHLIMU MCTOAAMU HAYYHOI'O ITO3HAHUSA, HUCIOJB3YyCMbIMU B XHWMUU:
HaOJI0ZICHUEM, OMTMCAHUEM, NU3MEPEHNEM, SKCIIEPUMEHTOM; YMEHHUE 00pabaTriBaTh, OOBACHSITH
PE3YIbTAThI NPOBCACHHBIX OIIBITOB U ACJIATh BBIBO/JLI; TOTOBHOCTH U CHOCO6HOCTB IMPpUMCHATH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

- C(bOpMI/IpOBaHHOCTB YMCHUSA JaBaTb KOJIMYCCTBCHHBLIC OLNCHKU W IPOU3BOAUTH
pacyeTsl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;

— BJIAJICHUC TIpaBUJIaMU TCXHUKU 6630HaCHOCTI/I Ipu HCIOJB30BAHNU XUMHYCCKUX
BEIIIECTB;

— cOpMUPOBAHHOCTh COOCTBEHHOW TO3UIMU [0 OTHOIICHHIO K XHUMHYECKOMN
uH(pOpMaLnH, MOJTy4aeMON U3 pa3HbIX UICTOYHUKOB

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
Texunueckuii npopuiib npogeccCHOHAIBHOI0 00pa30BaHUs
BBenenue
HaquHe METOAbI ITO3HAHHWS BCIICCTB U XUMUYCCKUX siBJIeHUU. Ponb SKCIICpUMCHTA U

TEOpHUU B XUMHHU. MoJenpoBaHNe XMMUYECKUX IPOLECCOB. 3HaYEHNE XMMUU IPH OCBOCHUH
npodeccuit CIIO u cnenmansHocteit CIIO TexHnyeckoro mnpoduis MpoQeccCHoHaTBHOTO



o0Opa3oBaHusl.

1. O0mas u HeopraHu4veckasi XuMust

1.1. OcHosHvle nonamus u 3aKOHbL XUMUU

OcHoBHble MOHATHA XUMHH. BemectBo. AtoM. Monekyna. XUMHUUECKHI 3JIEMEHT.
Annotponusi. IIpocteie u cioxkHble BeniecTBa. KayeCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB
BEIeCTB. XUMHUUECKHe 3HaKH U Popmyibl. OTHOCHTENbHBIC aTOMHASI M MOJIEKYJIIPHAST MACCHI.
KonnuectBo BemecTna.

OcHoBHbIe 3aKOHBI XUMHUM. CTeXHMOMETpus. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
3aKOH TMOCTOSIHCTBA COCTAaBa BEIIECTB MOJEKYJISAPHOW CTPYKTYpbl. 3aKOH ABOTaipo U
CJIE/ICTBUS U3 HETO.

PacueTHple 3amaun  Ha HAXOXIAEHUE OTHOCUTEIBHOW MOJIEKYJIAPHOM  MaccChl,
OnpeJIeJICHUE MACCOBOM 10IM XUMHUYECKUX 3JIEMEHTOB B CI0KHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopnenu MoOJeKya HpPOCTBIX M CIOKHBIX BellecTB (mapoctepxHeBble n CrioapTa—
Bpurieoa).

Komnekuust mpocThIX M CIOXKHBIX BellecTB. HekoTopele BemiecTBa KOJIMYECTBOM |
MoJIb. MoJiesib MOJISIPHOTO 00beMa T'a30B.

Annorponus hocdopa, KHCIOPoa, OJI0Ba.

Ilpogunvnvie u  npogheccuonanvno 3Hauumvie  IIEMEHMBL  COOEPIHCAHUS.
AnnorponHbeie MOAM(UKAIIMK yriaepoaa (aamas, Tpadur), Kuciaopoaa (KUCIOpod, 030H), 0JI0OBA
(cepoe u Oemoe omoBo). [loHsATHE O XHUMHUYECKOH TEXHOJOTHH, OWOTEXHOJOTHH W
HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuii 3axon u Ilepuoouuecxkas cucmema xumudeckux snemenmos /. U.
Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3akon JI. U. MenaeneeBa. Otkpeitue JI. U. MenpaeneeBsiM
[Tepuonnueckoro 3akoHa. [leprnonnuecknii 3akoH B hopmynuporke [1. 1. Menneneesna.
[Mepuoguueckass TabnauIa XUMHYECKUX DIEMEHTOB — Tpaduieckoe OTOOpaKeHue
HEePHOANYIECKOT0 3akoHa. CTPYKTypa MepruOMUSCKON TaOIHIIbL: IEPUOIbl (MaJIbie ¥ OOJIBIIHE),
rpynsl (TaaBHas U TOO0YHAs).

Cmpoenue amoma u Ilepuoouueckuni 3axon /l. U. Menoeneesa. ATom — cloxHas
yactuna. fapo (IpOTOHBI W HEUTPOHBI) U HIEKTpoHHas oOomouka. M3ortombl. CTpoeHue
JJIEKTPOHHBIX O00O0JIOUEK AaTOMOB JJIEMEHTOB MallbIX MepuoaoB. OCOOEHHOCTH CTPOEHUS
DIIEKTPOHHBIX 000JIOUYEK aTOMOB JJIEMEHTOB OOJBIINX MEPUOOB (TIEPEXOTHBIX SIEMEHTOB).
[Toustue 06 opOuTamsx. S-, p- u d-opOutamu. DJIEKTPOHHBIE KOH(MUTYPAIMH ATOMOB
XUMUYECKUX AJIEMEHTOB.

CoBpemennast popmymupoBka Ilepuogndeckoro 3akoHa. 3HadeHue llepuommdeckoro
3akoHa u Ilepuognueckoi cucrembl XuMHuecKux 3yieMeHToB . M. Menneneesa s pa3BuTHUs
HayK{ U TIOHUMAaHUs XUMUYECKON KapTUHBI MUDA.

Jemoncmpayuu

Paznuunbie dopmer  Ilepuommyeckoit cucrembl xumudeckux oanemeHToB [l U.
Meneneesa.

Jlunamuueckne  TaOMWIBI I8 MOJCIHMPOBaHUA  [lepHOAMYECKOl  CHCTEMBI.
DJeKTpu3anus Tel U UX B3auMOJICUCTBHE.

Jlabopamopuwiii onvim

MonenupoBanue nocrpoerus [lepnonndyeckoit TabauIbl XUMUYECKUX 3JIEMEHTOB.

Ilpogpunvuvie u  npogheccuonanvno  3Hauumvle  IIEMEHMBL  COOEPHCAHUA.
PanunoaktuBHOCTh. Mcrmosib30BaHHWE paJUOAKTUBHBIX H30TOMNOB B TEXHUYECKHX IIEJISX.
PeHTreHoBCKOE M3IIy4eHUE U €ro UCIO0Ib30BAHNE B TEXHUKE U MeAUIMHE. MOIeTupOBaHUE Kak
METO/1 MPOTHO3UPOBAHMS CUTYAllUU HA POU3BOJICTBE.

1.3. Cmpoenue sewecmea



Honnas xumu4eckasi cBsi3b. KaTHOHBI, UX O0pa3oBaHHE W3 aTOMOB B PE3yJbTaTe
mporecca OKHUCICHHS. AHUOHBI, HMX O00pa30oBaHME U3 aTOMOB B pe3ylbTare Ipolecca
BOCCTaHOBJIEHUs. VoHHass CBSI3b Kak CBsI3b MEXAY KAaTHOHAMM M AHUOHAMU 33 CYET
AMEKTPOCTATUUECKOTO TNpUTsHkeHus. Krinaccudukanuss HOHOB: 1O COCTaBy, 3HAKy 3apsna,
HAJIMYMIO THIpAaTHOW oOonouku. MoHHBIE KpucTaunyeckue pemieTkd. CBOHCTBA BEIIECTB C
MOHHBIM TUIOM KPUCTAJUIMYECKOM PEIIETKH.

KoBajienTHasi xumMHuYecKkasi cBsi3b. MexaHU3M OO0Opa30BaHHsI KOBAJCHTHON CBSI3U
(0OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KOBaICHTHBIC TTOJISIpHAST U
HernoyisipHast  cBsizM.  KpaTHOCTh  KOBaJIGHTHOM  CBsSI3U.  MOIIEKyNsipHbIE UM aTOMHBIE
KpUcTaJuinueckue pemerkd. CBONCTBa BEIIECTB C  MOJEKYISIPHBIMH M QTOMHBIMH
KPUCTAJUTMYECKUMU PEIIeTKaMHU.

Meta/uinyeckas cBsi3b. MeTammmyeckas KpUCTAIMYECKAs pEelIeTKa U METAJUIMYeCKast
XAMHYECKasl CBA3b. PU3NUYECKUE CBOWCTBA METAJLIOB.

ArperatHbie COCTOSIHMS BeIIeCTB M BOJOPOAHAsl CBA3b. 1Beproe, KXHUIKOE H
ra3oo0pa3Hoe COCTOSIHMS BemiecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B
npyroe. BonopoaHas cBs3b.

Yucrsie BemecrBa H cMmecu. llonarne o cmecu BemecTB. ['omMoreHHele u
rereporeHHsle cMmecu. CocTtaB cmeceil: oObeMHass M MaccoBas JI0JI KOMIIOHEHTOB CMECH,
MaccoBas J0JIsl IPUMECEH.

Jucnepcubie cucrembl. [lonarne o aucnepcHor cucreme. JlucnepcHas ¢aza wu
mucniepcuonHas cpena. Kiaccudukamust nucniepcHbIX cucteM. [IoHATHE O KOJJIOUTHBIX
CHUCTEMaX.

Jemoncmpayuu

Moenb KpUCTaUIMYECKON PEIIETKH XJIOPUIA HATPHS.

OO0pa31pl MUHEPAJIOB ¢ HOHHOW KPUCTAITMUECKOM PEIIeTKON: KalblUTa, FaJuTa.

Mopenu KpUCTAUTMYECKUX PEIIETOK «CYXOro Jbaa» (Wiu ioja), anMasa, rpadura (vwim
KBapIa).

[TpuGopsl Ha KUIKUX KPUCTAIUIAX.

OO0pa31ibl pa3IUYHBIX JUCIIEPCHBIX CUCTEM: dMYJBCHH, CYCTICH3UM, adpO30JeH, reei u
30JIEH.

Koarynsauus. Cunepesuc. Dpdext Tunmans.

Jlabopamopnwie onvimol

[IpurotoBnenue cycrnensun kapOoHarta Kanpiusi B Boje. [lomydeHue smynbcuu
MOTOPHOTO Maca.

O3HaKoOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHUCTEM.

Ilpogunvusie u npogheccuonanvno 3nauumole 3n1emenmol cooeprcanus. 1101IpHOCTD
CBSI3M W MOJApHOCTh MosieKynbl. Konnencamusa. Tekywects. Bosronka. Kpucramnmzamus.
CybOnmumarus u necyonumanus. AHOMaIUUA (PU3UYECKHX CBONCTB BOABL. JKHUAKHE KPUCTAIUIHL.
Munepasbl ¥ TOpHBIE MOPOABI KaK MPUPOJHBIE CMECH. DOMYIIbCUU U CYCHEH3UHU. 30111 (B TOM
yucie a3po3onn) u renu. Koarynsuus. Cunepesuc.

1.4. Booa. Pacmeopul. Dnexmponumuieckas Ouccoyuayus

Bona. PacTtBopbl. PactBopenne. Bojga kak pacTtBoputenb. PacTBOPUMOCTH BEILIECTB.
Haceiiennble, HEHACHIIIEHHBIE, TEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTH PAaCTBOPUMOCTH
ra3oB, JKHJKOCTEM M TBEpAbIX BELIECTB OT pPa3NIU4YHBIX (akTopoB. MaccoBas a0
PacTBOPEHHOTO BEILLECTBA.

DJIEKTPOJTUTHYECKAS AUCCOLUALMS. DIIEKTPOIUTHI u HEIJIEKTPOUTBI.
DNEKTPONUTHYECKAsT JuccolManusa. MeXaHu3Mbl 3JIEKTPOIUTUYECKON IUCCOLMAIUU IS
BEIIECTB C  pa3JIMYHBIMKM  TUIOAMHU  XHMHMYECKOW  CBsA3U.  ['mapaTupoBaHHbIE U
HETUJIpAaTUPOBaHHBIC MOHBI. CTENeHb AIEKTPOIUTHIECKON auccoruanuu. CuiabHbIe U cialbie
3JEKTPOJIUTHI. OCHOBHBIE TOJIOXKEHUSI TEOPHUM SJIEKTPOIUTHYECKON aucconuanuu. Kucimortsl,
OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpHUMOCTSH BEIIECTB B BOJIE.



CoOupaHue ra30B METOJIOM BBITECHEHHS BOABI. PacTBopeHue B BOAE CEPHOM KUCIOTHI U
couieir ammoHust. OOpa3ibl KPUCTAUIOTHAPATOB.

N3roroBneHue runcoBom MoBs3KH.

HcnbiTanue pacTBOPOB SJIEKTPOJMTOB M HEAIEKTPOIUTOB HA MPEAMET JAMCCOLUALIMH.
3aBUCUMOCTh CTETEHU 3JIEKTPOIUTUYECKON TUCCOIMALNN YKCYCHOW KUCIIOTHI OT pa30aBiIeHUs
pactBopa.

JIBUKEHUE OKpAIlCHHBIX HOHOB B JJIEKTPUYECKOM Iosie. IIpurorosieHue xecTKou
BOJIbl U YCTPAHEHHE €€ )KEeCTKOCTH. IOHUTEI.

OO0pa31pl MUHEPATBHBIX BOJ PA3INYHOI0 HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

IIpurorosneHue pacTBopa 3alaHHON KOHLICHTPALUU.

Ilpoghunvuvie u npogheccuonanvno 3nauumeole Inemenmol cooeprcanus. Pactsoperue
Kak  ¢u3uko-xumuueckuii  mpomecc.  TeruoBele  3¢dexkTsl  mpu  pacTBOPEHHH.
Kpucramnorugparsl. Pemenne 3agady Ha MacCoBYHO JOJIFO PACTBOPEHHOI'O BEHIECTBA.
[IpumeneHne BOABI B TEXHUYECKHUX IeNsX. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHMS.
MunepajibHbIE BOJBI.

1.5. Knaccughuxayusa neopeanuueckux coeOuHeHull u ux ceoucmada

Kucnorsl U ux cBoiicTBa. KHCIOTBI Kak SJEKTPONHTHI, UX KIACCH(PUKAIUSA IO
Pa3JIMYHBIM NpU3HAKaM. XUMUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPHUH INEKTPOIUTUYECKOU
nuccorranui. OcoOeHHOCTH B3aUMOACHCTBUS KOHIIEHTPUPOBAHHON CEpHON M @30THOM KHCIIOT
¢ MetayuiaMu. OCHOBHBIE CTIOCOOBI MOTYYEHHS KUCIOTHI.

OcHoBanus U ux cBoiictBa. OCHOBaHUSI KaK AJICEKTPOJIUTHI, UX KIACCHU(PUKALUS IO
pa3IMYHBIM  TIpU3HAaKaM. XHWMHYECKHME CBOWCTBA OCHOBAHMH B  CBETE€  TEOPHUU
ANEKTPOIUTUYECKON Jauccolranuu. Pa3imokeHue HepacTBOPUMBIX B BOJE OCHOBAHMM.
OCHOBHBIE CIIOCOOBI MTOTYYEHUST OCHOBAHUH.

Coum m ux cBoiicrBa. Conu Kak 3JeKTpoJuThl. CONM CpeaHue, KUCIbIE U OCHOBHBIE.
XUMHUYECKUE CBOICTBA COJICH B CBETE€ TEOPHM AIIEKTPOIMTHUECKOH nuccormanuu. CrnocoOsl
MIOJTYYEHHUS COJICH.

I'mpponus costen.

Oxcuabl u ux cBoiicTBa. ConeoOpasyiomuye #W  HECOJe00pa3yromue OKCHIBI.
OcHoBHbIE, aMPOTEpPHBIC U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTCTICHH
OKHCJIEHHUS 00pa3yIoIIero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

Jemoncmpayuu

B3anmopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOT C METajlaMHu.
I'openue gocdopa u pacTBOpeHHE TPOAYKTa TOPEHUS B BOJIE.

[Tonyuenue u coiicTBa amdorepHoro ruapokcuaa. HeoOpatumplii ruapoans kapoumga
KaJIbLIMSL.

OOpaTUMBIA TUAPOIU3 COJICH PA3TIUYHOTO THIIA.

Jlabopamopnvie onvimol

HcnbiTanue pacTBOpOB KHUCIOT MHAMKATOpaMH. B3auMoJelcTBME METaIOB C
KHCJIOTaMHU.

BsauMopmelicTBue KHUCIOT C OKCHIAMM METaJUIOB. Bs3auMopaeilcTBHE KHUCIOT C
OCHOBaHUSIMHU.

B3anmoneiicTBue KuciaoT ¢ cosisiMu. McnibiTaHre pacTBOPOB IMIEIOYEH MHIMKATOPaMHU.
BzaumopeicTBue mienoyen ¢ CoIsMH.

Paznoxxenre HepacTBOPUMBIX OCHOBaHUW. B3anmopaeiicTBre colieil ¢ MeTaiamMu.

B3aumopencrteue cosei 1pyr ¢ ApyroM. I'maponus cosield pa3myHOro TUIa.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie Inemenmst cooeprcanus. Ilpasuiia
pa30aBieHHs CepHOU KUCIOTHI. Vcronb30BaHNe CepHON KUCIOTHI B MPOMBINUIEHHOCTH. Enkne
HIeJI0YM, HUX HCIHOJIb30BAaHWE B NPOMBIIUICHHOCTH. l'alleHas W HeramieHas H3BECTb, HX
NPUMEHEHUE B CTPOUTENLCTBE. [ UIiC U anedacTp, TUTICOBAHMUE.

[Tonsitue o pH pactBopa. KucnotHas, menoynas, HeMTpajibHas cpesia pacTBOPOB.



1.6. Xumuueckue peaxyuu

Knaccupukauuss xumuuyeckux peakumid. Peakiuuu coeguHeHHs, pa3ioKeHUs,
3amerienusi, obmena. Kartamutmueckue peakuumu. OOpaTuMble M HEOOpAaTUMBIE PEAKIIMU.
['oMOreHHbple M Te€TEPOrE€HHBIE PEAKIMHU. DK30TEPMUYECKHE M SHAOTEPMHUYECKHE PEaKIIMH.
TennoBoii 3¢ ekt xumMuueckux peaxiuii. TepMoxuMudeckre ypaBHEHHUS.

OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CteneHb okuciaeHus. OKUCINUTENb U
BOCCTaHOBJICHHE. BOCCTaHOBUTENb W OKUCIeHHE. MeToa 5SIeKTpOHHOTo OanaHca st
COCTaBJICHUS] YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN.

Ckopoctb XuMH4YeCKHX peakuuil. [loHsATHE O CKOPOCTH XHMHYECKUX pEaKLUi.
3aBUCHUMOCTh CKOPOCTH XMMHMUYECKHUX pPEaKIHi OT pa3iuyHbiX (AKTOPOB: MPUPOJIBI
pearupyoIrx BEIIEeCTB, UX KOHIEHTPALMU, TEMIIEPATYPbI, TOBEPXHOCTH CONPUKOCHOBEHMSI U
HCITOJIb30BAaHNs KaTalIN3aTOPOB.

OOpatuMocTh XMMHYeCKMX peaknuil. OOpaTuMble M HeEOOpaTHMbIE pEaKIUH.
XMMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.

Jemoncmpayuu

[Ipumepbl HEOOPATUMBIX peaklMii, UAYIIUX ¢ 00pa30BaHHWEM OCajKa, ra3a WM BOMBI.
3aBUCHUMOCTb CKOPOCTH pEaKLUU OT IPUPO/IbI PEarupyIOIIKX BEIIECTB.

B3anMoseiicTBrue pacTBOpOB CEpHOW KHCIOTHI C PAcTBOpPAMH THOCYJbdaTa HATPUS
pa3IMYHON KOHUEHTPAIMU U TEMIIEPATYPHI.

Monenps KUnSIero ciosl.

3aBUCHMOCTh CKOPOCTH XHWMHMUYECKOW peaklMH OT MPUCYTCTBUSI KaTalau3aTropa Ha
IIpUMEpPE Pa3JIOKEHUS MTEPOKCUA BOJIOPO/IA C TOMOIIBIO TUOKCH/IA MapraHa U KaTajaasbl.

Mogens anekrponausepa.

Mopenb 3J1eKTpOIN3HON BaHHBI I MOJYyYEHHUs ATFOMUHUSL. MoJienb KOJIOHHBI CUHTE3a
aMMHaKa.

Jlabopamopuusie onvimot

Peaknus 3amerieHns Meau Kene3oM B pacTBOPE MEIHOTO Kynopoca. Peakiuu, naymue
¢ 00pa3oBaHMEM 0Ca/IKa, T'a3a WK BOJBI.

3aBUCHMOCTh CKOPOCTH B3aUMOJCUCTBUSL COJIIHOM KHCIOTBI C METAIaMH OT UX
MPUPOIBI.

3aBUCUMOCTh CKOpPOCTHM B3aMMOJECHCTBUSI IIMHKA C COJIIHOM KHCJIOTOW OT €€
KOHILIEHTpAI1H.

3aBUCHMOCTh CKOpPOCTH B3ammojencTBusi okcuaa meau (II) ¢ cepHolt kucmoroit ot
TEMIIepaTyphl.

Ilpogpunvusvie u npogheccuonanvno 3nauumsle 1emenmul cooeprcanus. llonstue 06
NIEKTPOJIN3E. DJNEKTPOJIIM3  pacIUIaBOB. JIEKTPOJIU3  PACTBOPOB.  JJIEKTPOJUTUYECKOE
nosyyeHue amomuHudA. IIpakthueckoe npuMeHeHMe HIEeKTpoau3a. ['anpBaHOIUIACTHKA.
lanpBanocterus. PapunupoBanue NBETHBIX METALIOB.

Kartanus. 'oMorenHble U rereporeHnbie katanuzatopbl. [IpomoTopsl. KaTtanutnueckue
siibl. UHTHOUTOPHI.

[Ipon3BoaCTBO aMMuaKka: CbIpbe, anmnaparypa, Hay4Hble IPUHIINIIBL.

1.7. Memannvt u nememannoi

Metaiaiabl. OcoOEHHOCTH CTPOCHHST aTOMOB M KpUCTaLIOB. Dusnyeckue CBOHCTBa
MertauioB. Krnaccudukanuss MeTamuioB MO pa3IUYHBIM TMpU3HAKaM. XHWMHUYECKHE CBOWCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKH s HAPSHKEHUHM MeTaioB. MeTramioTepMusl.

O6mme cocoOs! moaydeHust MmetaiioB. [lorstue o metamwmypruu. [Tupomerammyprus,
TUAPOMETAJUTYPIHUsl U dNeKTpoMeTaiuTyprusi. CriaBbl YepHbIE U I[BETHBIE.

Hemetaibl. OcoOeHHOCTH CTpoeHHs aTOMOB. Hemetamnsl — mpocCThie BEIIeCTBa.
3aBUCHUMOCTb CBOMCTB TaJlOT€HOB OT MX I[IOJOXEHUS B IEPUOAMYECKON CUCTEME.
OKHUCIHUTENBHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIOB B 3aBUCHUMOCTH OT HX
MI0JIO’KEHHUS B PSAY 3JIEKTPOOTPULIATEIBHOCTH.

Hemoncmpayuu

Komnnekuust metaos.



B3aumMogeiicTBue MeTamioB ¢ HemMeTalaMu (Kene3a, LMHKA M aJlOMUHHS C CEpOH,
AITIOMHUHUS C HOAO0M, CYpPbMBI C XJIOPOM, TOPEHHE KeJle3a B XJI0Pe).

['openue MeTamioB. ATIOMUHOTEPMHUS.

Komnekuust nemerannoB. ['operne HemeTaiwioB (cepsl, docdopa, yris). BeitecHenue
MEHEE aKTHBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJIeH O0Jiee aKTHUBHBIMU TaJOTCHAMH.

Mogaens NpOMBIIIJIEHHOW YCTAaHOBKHM [JIi MPOU3BOJCTBA CEPHOM KHUCIOTH. Mopenb
neun s o0xkura wu3BecTHsKA. KOJIEKIMHM TPOAYKIHMA CHIMKATHON MPOMBIIUICHHOCTH
(crexna, papdopa, dasHca, IeMEHTa pa3IUuIHBIX MAPOK U JP.).

Jlabopamopnwie onvimol

3akayika U OTITYCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYpaMu ceporo u 0enoro uyryHa. PacrioznaBanue pyj xenesa.

Ilpakmuueckue 3anamusn

[Tonydenue, coOupaHue U pacro3HaBaHUE Ta30B. PenieHne dKCIepruMeHTaTbHBIX 3a1a4.

Ilpogunvuvie u npogeccuonanvno 3nauumsle riemenmul cooeprycanusn. Kopposus
METaJVIOB: XUMUYECKASI U AJIEKTPOXUMUYECKAsL. 3aBUCUMOCTb CKOPOCTU KOPPO3HH OT YCIOBHUI
okpyxaromieid cpenpl. Kiaccupukanus Koppo3ud METAUIOB IO Pa3IUYHBIM TpU3HAKAM.
Crioco0bI 3aIUTH METAIOB OT KOPPO3UH.

[Ipon3BOACTBO YyryHa v CTaJIH.

[Tony4yenue HemMeTaIOB (PPAKIIMOHHON MEPETOHKOM KUAKOTO BO3/1yXa U 3JIEKTPOIN30M
PacTBOPOB WJIM PACILUIABOB JIEKTPOIUTOB.

CunukaTtHas IpOMBILIUIEHHOCTb. [Ipon3BOACTBO CEpPHON KUCIOTHI.

2. Opranuyeckasi XuMms

2.1. OcHogHble noHAmMUSA OP2AHUYECKOU XUMUU U Meopusi CMpoeHUus OpeaHu4ecKux
COeOUuHeHUll

IIpenmer opranuyeckoit xumuu. [IpupoaHbie, MCKYCCTBEHHBIE M CHHTETHYECKHUE
oprannyeckue Bemiectsa. CpaBHEHNE OPraHUYECKHUX BEIIECTB C HEOPraHUYECKUMH.

BanentHocts. XumMuyeckoe CTpoeHUE Kak MOPSIOK COCIMHEHHUS aTOMOB B MOJIEKYIIbI
10 BaJEHTHOCTH.

Teopust crpoenussi opranmuyeckux coenuHenuid A. M. ByrtaepoBa. OcHOBHbIE
MOJIO’KEHUS TEOPUU XUMUYECKOro cTpoeHus. M3omepus u nzomepsl. Xumudyeckue Gopmysl U
MOJIEJIA MOJIEKYJI B OPTraHUYECKON XUMUH.

Knaccndpukamus opranmyeckux BemlecTB. Kiaccudukamus BEecTB M0 CTPOSHUIO
YIIAEPOJAHOTO CKEeNeTa U HAIWYUIO (YHKIIMOHATBHBIX Tpymil. ['omonoru u romonorus. Hauana
HoMenknatypsl [UPAC.

Kaaccudpukanma peakumii B opraHmveckoil xumMmuu. Peakuum mnpucoeIuHeHUs
(ruapupoBaHMs, TaJOT€HUPOBAHMS, TUIPOraJIOTEHUPOBAaHUSA, ruApaTanuu). Peaknuu
OTIIEIUICHUsS  (JEruApUpOBaHUs, JCTUAPOTAJIOT€HUPOBAHUS, Jerujaparanuu). Peakiumn
3aMmeleHus. Peakunm nsomepusanuu.

Jemoncmpayuu

Mopenu MOnEKyJI TOMOJIOTOB U H30MEPOB OPraHUYECKUX COETUHEHUI.

KauecTBeHHOE 0OHapyKeHHE yriiepo/ia, BOJOPOAA U XJIopa B MOJIEKYJIaX OPraHUYECKUX
COCTUHEHUN.

Jlabopamopmubwiit onvim

N3roroBnenue Mojenei MOJIEKyJ OpraHMYeCKUX BEIIECTB.

Ilpogunvuvie u npogheccuonanvno 3nauumole 3nemenmol cooepircanus. Ilonstue o
cyOctpare u peareHTe. Peakiuu OKHCIEHUS UM BOCCTAHOBJICHHUS OPraHUYECKUX BEIECTB.
CpaBHeHne kinaccu(UKaluu COCIMHEHUH M KiacCU(UKALUUU peakuuii B HEOPraHWYEeCKOH U
OPraHNYEeCKON XUMHH.

2.2. Yeneso0opoowt u ux npupoousie uCmo4HuKu

AJIKkaHbl. AJKaHBI: TOMOJIOTHMYECKUH psA, W30MEpPUs M HOMEHKIATypa aJKaHOB.
XUMHYEeCKHEe CBOICTBa alkaHOB (MeTaHa, JTaHa): TOpPEHHUE, 3aMelIeHHEe, pa3lIoKEHue,
aeruapuposanue. [Ipumenenue ankaHoB Ha OCHOBE CBOMCTB.



AJIKeHBbI. DTUJIEH, €ro IoJlydeHHue (IeruaApupoOBaHUEM »3TaHa, AENOJIMMeEpU3aLuen
noymdTUIeHa). ['omMonmornueckuii psifi, W30MEpHs, HOMEHKJIATypa alKeHOB. XHWMHUYECKHE
CBOWCTBA ATWUJICHA: TOPEHHME, KAayeCTBEHHBbIE peakiuu (oOeciBeunBaHHEe OpPOMHOW BOABI U
pacTBopa TNepMaHraHata Kalus), Tuaparanus, noiaumepusanus. [IpumeHeHue sSTuieHa Ha
OCHOBE CBOWCTB.

JAunenbl m kayuyyku. [loHsTHE O AMEHax Kak yrJIeBOAOpPOAAX C JABYMS JIBONHBIMU
cBsi3aMu. ComnpspKkeHHbIE JHEeHbl. XHUMHUYECKHe CBoiicTBa Oyraguena-1,3 W  wu3ompeHa:
obOeciiBeunBaHWe OpOMHON BOJXBI M TOJMMEpU3aIvs B Kaydykd. HarypaibHbli U
CUHTETUYECKHE KaydyKu. Pe3uHa.

AJIKMHBI. ATeTWICH. XMMHUUYECKHE CBOWCTBA alleTUIICHA: TOPEHHUE, OOCCI[BEUYMBAHUE
OpOMHOI BOJbI, TPUCOCTMHEHUH XJIOPOBOAOPOAA U rHapartanus. [I[pumMeHeHue amneTruieHa Ha
OCHOBE CBOMCTB. MexKiaccoBasi U30Mepusl C AJIKaJUEHAMU.

Apenbl. benzon. Xumudeckue cBoicTBa O€H30ja: TOPEHHE, PEAKIUU 3aMEIICHUS
(ranorenupoBanue, HUTpoBanue). [I[pumMeHenne 6eH30J1a HAa OCHOBE CBOWCTB.

IIpupoaHble MCTOYHUKHU YIJIeBOAOPOAOB. lIpupoaHslii ra3: cocras, NIPUMEHEHHUE B
KayecTBE TOIUIMBA.

Hedts. CoctaB u nepepabotka Hedru. [leperonka negtu. HegrenpoayKkTsl.

Hemoncmpayuu

I'openne MeraHa, 3TUJIEHA, allETUIICHA.

OTHolIeHNe MeTaHa, STUIIEHA, alleTH/IeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa Kajaus
u OpOMHOH BOJIE.

[TonydyeHnue sTHieHa peakuueill AeruapaTalil 3TaHOoJa, aleTHJIEHA — THAPOIU30M
KapOw/1a KambIusl.

PaznoxxeHne kaydyka Mpu HarpeBaHUM, HCIBITAHUE MPOIYKTOB pAa3IOKEHHUS Ha
HENPEIEIbHOCTD.

Konnekuust o6paszioB Hedtn u HedrenponaykToB. Komnmeknus «KameHHBINH yroimb u
IPOAYKIHSI KOKCOXUMHUYECKOTO TPOU3BOJICTBAY.

Jlabopamopnwie onvimol

O3HakoOMJICHHE C KOJUIGKIIMEH 00pa3ioB HEPTH U TPOIYKTOB €€ NepepadOTKH.
O3HakoMIIEHHE C KOJUIEKIIMEH KayqyKoB M 00pa3liaMy U3euil U3 pe3uHsbl.

Ilpoghunvuvie u npogheccuonanvno 3nauumsie Inemenmot cooeprcanus. Ilpasuio B.
B. MapkosaukoBa. Knaccudukanus n HazHaueHue kayuykoB. Kiaccuduxamus u Ha3HaueHUE
pe3uH. Bynkanuzamus kaydyka.

[lony4yenue ameTuseHa MUPOIM30M MeTaHa M KapOMIHBIM crocoOoM. Peaxius
noguMepu3anuy BUHWIXJIOpuaa. [lonmuBuHuIxmopu U ero mnpumeHeHue. Tpumepuzanus
areTuieHa B OEH301I.

[Tonsitue 00 sxcTpakuu. BoccranoBnenne HUTPOOEH30J1a B aHWIUH. [ oMoornyecKkuii
pan apenos. Tomnyou. HurpoBanue tosyosa. Tportui.

OcHOBHBIE HaINpaBleHUs TPOMBIIICHHON MepepadOTKH MPUPOIHOTO rasza. [lomyTHbri
He(TSIHOI ra3, ero nepepadoTKa.

[Tporiecchl MPOMBIIUICHHOW TepepabOTKu HePTH: KpeKWHT, pudopMuHr. OKTaHOBOE
YHCI0 OCH3MHOB M LIETAHOBOE YMCIIO TU3EIHHOTO TOTINBA.

Kokcoxumuueckoe mpou3BOACTBO U €T0 MPOTYKIHSI.

2.3. Kucnopoocooepoicawue opearnuueckue coeOuHeHus

Cnuptel. Ilomydenue sTaHona OpokeHHEM TJIOKO3bl W TUApaTaluedl STHIICHA.
['unpokcunpHas rpynna kak (yHKuuoHanbHas. [loHsATHE O mpeAenbHBIX OJHOATOMHBIX
cnupTax. XMMUYECKHe CBOMCTBA 3TaHOJA: B3aUMOJCHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX
U CJOXHBIX 3(UpOB, OKHCIeHUE B anpiaerui. [IlpumeHeHue 3TaHOla Ha OCHOBE CBOMCTB.
AJKOronM3M, ero MocyieACTBH Il OpraHu3Ma YeJI0BeKa U IPEyNpeXICHUE.

['ueprH Kak mpencTaBUTENIb MHOIOATOMHBIX cnupToB. KadecTBeHHas peakuusi Ha
MHOr0aToMHbIe cnupThl. [I[puMeHeHue rinuuepuHa.

®enos1. Pu3nveckne U XUMHYECKUE CBOMCTBa (eHoMa. B3ammMHOE BIUSHUE aTOMOB B
MoJieKyae (eHona: B3aUMOJCHCTBHE C TUAPOKCHIIOM HATpUs U Aa30THOW KHCIOTOH.



[Ipumenenue eHoIa HA OCHOBE CBOWCTB.

Aasbaeruapl. [lonstue o0 anmpaerugax. AjbAeryaHasi Tpymnmna Kak (yHKIHOHAJIbHAS.
@opMaNIbJIErU U €r0 CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOILYIO KHUCIIOTY, BOCCTAHOBIIEHUE B
COOTBETCTBYIOIIMI cnupT. [lomydeHne anbpaeruioB OKACIEHUEM COOTBETCTBYIOIIUX CIUPTOB.
[Tpumenenue popmanbaeruaa Ha OCHOBE €ro CBOMCTB.

KapoonoBbie kuciaorbl. [lonarne o kapOboHOBBIX KucioTax. KapOokcunpHas rpymnmna
KaKk (yHKIHOHANBbHASA. [ OMOJOTHYECKHA psSA TPENSTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. [lonydenne kapOOHOBBIX KHCIOT OKHCIEHHEM ajbJeTu0oB. XUMHUYECKHE CBOMCTBA
YKCYCHOUM KHCITIOTBI: OOIIHE CBOWCTBA C MUHEPAILHBIMH KUCIOTAMHU U PEAKIIHS 3TepUPUKALINN.
[IpruMeHeHne yKCYCHOM KUCIOThI Ha OCHOBE CBOMCTB. BhICIIME KMpHBIE KUCIOTHI Ha IpUMEpE
NaJIbMUTUHOBOM U CTE€APUHOBOM.

Caoxnbie 3¢upbl U Kupbl. [lonydeHne cioXHBIX 3QUPOB peakiueit aTepuduKamnum.
Crnoxuble 3¢upsl B mpuponae, X 3HaueHHe. [IpuMeHeHHe CIOXHBIX 3(QHPOB HA OCHOBE
CBOMCTB.

Kupser kak cnoxubie ddupsl. Kiaccudukamnus xupoB. XUMHUECKHE CBOHCTBA KHUPOB:
TUAPOJIN3 U THAPUPOBAHUE )KUAKUX )KUPOB. [ [pMeHeHune :K1upoB Ha OCHOBE CBOMCTB. Mbla.

YraeBoabl. YTIeBOIbI, UX KIACCH(PHUKAIM: MOHOCAXapuIbl (TJII0K03a, GPyKTO3a),
JIucaxapu bl (caxapo3a) ¥ mojimcaxapuibl (Kpaxmall U IeJUTI0I03a).

['moko3a — BEIIECTBO ¢ JBOWCTBEHHON (YyHKIMEH — albAeTrHA0CIUPT. XUMHUECKUE
CBOMCTBAa TJIIOKO3bI: OKHCIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOWT,
cnupToBoe Opoxkenue. [IpuMeHeHne rioKo3bl Ha OCHOBE CBOMCTB.

3HaueHue YIJIEBOJOB B >KMBOM MPUPOAE M KU3HU 4YenoBeka. [loHsTHe 0 peakmuax
MOJIMKOHACHCAIIMHU U TUPOJIU3a Ha MPUMEPE B3aMMOIIPEBpALIEHUI: TII0KO03a || monucaxapus.

Hemoncmpayuu

OxkucliieHne cnupTa B aabIeTu/l.

KauecTBeHHBIE peakliiM HA MHOTOATOMHBIE CITUPTBI.

PactBopumocTh (eHona B Bojae IMpH OOBIMHOM TemmepaType U HarpeBaHUU.
KauecTBeHHbIe peakiuu Ha (HEHOIL.

Peakuust cepeOpsiHOTO 3epKalia albIErHI0B U TIIOKO3bI.

OxucneHne albIeru/IoB U TIIOKO3bI B KHUCIOTY ¢ MOMOIbI0 Tuapokcuaa memu (II).
KauectBennast peakuus Ha Kkpaxmai. Komiekuus apupHbIx Maces.

Jlabopamopnwie onvimol

PactBopenne rmimmepuna B Bojme W B3aumojeicTBue ¢ ruapokcugom wmeam  (ID).
CBolicTBa YKCYCHOU KHCJIOTHI, OOIIME CO CBOMCTBAMHU MUHEPAIbHBIX KHCIOT. J[0Ka3aTenbCTBO
HEIPEAEIIBHOIO XapaKTepa KHUIKOro KHUpa.

B3aumopeiictBue rmoko3bl U caxapos3sl ¢ ruapokcuaoM wmean (II). KauectBennas
peaKkius Ha Kpaxmail.

Ilpogunvuvie u npogpeccuonanvno 3nauumbvle nemeHmol cooepicanus. MeTnioBbIi
CIIUPT M €ro MCIOJIb30BaHUE B KA4ECTBE XUMHUYECKOIO ChIPbs. TOKCHYHOCTH METaHola M
MpaBUJia TEXHUKH OE30MacHOCTH MpU padoTe ¢ HUM. DTHICHTIUKONb U €ro NpHUMEHEHHE.
TOKCHUYHOCTD 3TUJICHIJIMKOIS U MpaBUjIa TEXHUKU 0€3011acCHOCTH P paboTe C HUM.

[Tonyyenue ¢eHONa U3 MPOTYKTOB KOKCOXMMHYECKOTO MPOU3BOJACTBA M M3 OeH30IIa.
[TomukonaeHcaus hopmanbaeruaa ¢ GeHosoM B HeHOT0POpMATBIETHIHYIO CMOTY.

Aueranbnerus. [lonatue o keToHax Ha mpumepe areToHa. [IpumeHeHue aneroHa B
TEXHUKE U IPOMBIIIJIEHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHUCIOT (IIaBENEBOM KHCIOTHI KaK JIByXOCHOBHOM,
AKPUJIOBOM KUCJIOTHI KaK HEMpPeIeIbHON, OCH30MHON KMCIOTHI KaK apOMaTHYECKOM ).

[TnenkooOpa3yrone wmacia. 3aMeHa JKHPOB B TEXHUKE HEIMUIICBBIM CBHIPHEM.
CuHTETHYECKHE MOIOIIUE CPEJCTBA.

MonoyHokucinoe OpoxeHue ToKo3bl. Kuciomonounsie npoaykTel. CuiaocoBaHue
kopMoB. HutpoBanue nemwitono3sl. [lupokcuius.

2.4. Azomcooepocawue opeanuueckue coeounenus. llonumepol
Amunbl. [Tlonstne 00 amuHax. Anudaruyeckue aMuHBL, UX KiIacCU(UKAUsS |



HOMEHKJIaTypa. AHWJIMH KaK oOpraHudyeckoe ocHoBaHue. [lonydyenwe aHuiIMHA U3
HUTpoOeH3oma. [IpumeHenne aHuIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTBI.  AMUHOKHMCIOTBI  Kak  amdoTrepHble  IUPYHKIHOHAIHHBIE
OpraHWYECKHE COEOUHEHHs. XUMHUYECKHE CBOWCTBA AMHUHOKHCIOT: B3aUMOJIECUCTBUE C
nIeyIouaMu, KUCIOTaMH U JIPYT ¢ APYyrom (peakius MoJuKoHJeHcarwn). [lenTtuaHas cBsi3p u
nosunentuasl. [IpuMeHeHne aMMHOKHCIOT HA OCHOBE CBOMCTB.

Beaxu. [lepBuunas, BTOpuyHas, TPETUUHAS CTPYKTYPbI O€IKOB. XUMHUECKUE CBOWCTBA
OeNKoB: TropeHue, JeHaTypaius, TUAPOJIH3, IBETHbIE peakiuu. buomormueckue QyHKIUH
OETIKOB.

IMosmmepsl. benku u noiaucaxapuibl Kak OMOMOIUMEPHI.

ILnacTmaccesl. ITonyuenue [IOJIUMEPOB peakuuen [IOJIUMEpU3aLuU u
MTOJIMKOHICHCAIUH.

TepmoracTHYHbIE U TEPMOPEAKTUBHBIE TIacTMacchl. [IpencraBurenu miacTMacc.

Boaokna, nx kuaaccupukanus. [lonmyyenue BoJIOKOH. OTaAeNbHBIE MPEICTABUTEIN
XUMHUYECKHX BOJIOKOH.

Hemoncmpayuu

BzauMopelictBue aMMHMaka W aHWJIMHA C COJIIHOM KHUCHIOTOM. Peaknmust aHMIIMHA C
OpOMHOM BOJIOM.

JlokazaTenbcTBO HaMMuusi (DYHKIMOHAIBHBIX TPYNI B pacTBOpax aMHHOKHCIIOT.
PacTBopeHnue u ocaxaeHne 6eIKoB.

L{BeTHBIE peaky OEITKOB.

['openue nTuubero nepa u MEPCTIHONW HUTH.

Jlabopamopnwie onvimol

PactBopenue 6enkoB B BOJIE.

OOHapy:xeHue 0eIKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenatypanusi pactBopa Oeika KypHHOTO SHIIa CIIUPTOM, PACTBOPAMH COJICH TSHKEIBIX
METaJVIOB U [TPU HAIPEBAHMH.

Ilpakmuueckue 3anamus

Pemenue skcrepuMeHTaIbHBIX 3a/1a4 HAa UJICHTU(DUKALUIO OPraHUYECKUX COeTUHEHUH.
PacriozHaBaHue m1acTMacc ¥ BOJIOKOH.

Ilpogunvuvie u  npogeccuonanvno  3Hauumvie  IIEMEHMBL  COOEPHCAHUA.
AMHMHOKanpoHoBasi kucioTa. KampoH Kak mpeAcTaBUTENb MOJMAMUIAHBIX  BOJIOKOH.
Hcnonp3oBanue  rufpoin3a  OEIKOB B NPOMBIIUIEHHOCTH.  [loMMBUHHIXIIOPHS,
nonurerpadropstunen (tedaon). DenonopopmanbAeruaHbIe IUIacTMacchl.  Llemmymonn.
[IpombInIEHHOE TPOU3BOJACTBO XUMUYECKHX BOJIOKOH.

TEMATHYECKOE INTAHUPOBAHHE

Texunueckuii npopuiib npogeccHOHAIBHOI0 00pa30BaHUs
[Ipu peanuzaruu copepxkanus 001eodpazoBaTeIbHON Y4eOHOM TUCIUTUTMHBI « X UMUS»
B nipezenax ocBoerust OITOIT CI1O na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS C MOTydYEeHUEM
cpeanero obmero oopazoBanus (IIIICC3) makcumanbHas yueOHast Harpy3Ka 00y4arommxcs
COCTaBIISICT:
e 10 crneruansHocTsM CIIO TexHnyeckoro npoduis npodeccuoHanbHOro 00pa3oBaHus
— 117 wacoB, u3 HUX aynuTOpHAas (00s3aTeNIbHAS ) HArpy3Ka 00y4YaIOMUXCsl, BKIIFOYast
1a00paTOPHBIE OMBITHI M MMPAKTUYECKUE 3aHATHS, — /8 4acOB; BHEAYAUTOPHAS
caMOCTOSITeNIbHAs paboTa CTyJIeHTOB — 39 4acos.

IMPUMEPHBIA TEMATUUYECKHUM IJIAH

Bun yueOHo# padoTbI Cnenuaabnoctu CIIO

AynutopHble 3ausaTus. Coaep:kanue o0ydeHust

BBenenue 1




1. O0mas 1 HeopraHu4veckasi XuMHst

45

1.1. OCHOBHBIE TIOHATHS U 3aKOHBI 5)
1.2. Tlepuonuueckuii 3akoH u Ilepuomuueckas cucrema 6
xuMmudeckux a1eMeHToB Jl. . Mengeneesa u crpoeHne atoma
1.3. Ctpoenue BemiecTBa 8
1.4. Boga. PacTBopbl. DnekTponuTHyeCcKast AMCCOLUALMS S)
1.5. Knaccuduxarus HeopraHn4eCcKuX COSAMHEHUN U X 8
CBOMCTBA
1.6. XumMuyeckue peakimu 6
1.7. MeTaiuibl 1 HEMETaJLIIbI 7
2. Opranuyeckasi XuMusi 32
2.1. OcHOBHBIE TOHATHUS OPTaHUYECKON XUMUH U TEOPUs S)
CTPOEHUS] OPTraHUYECKUX COeTMHEHUN
2.2. YrneBogopo/ipl ¥ UX NPUPOAHBIE HCTOUHUKHI 9
2.3. Kucnopozacoaeprxaiine opraHM4ecKie COeIMHEHUs 9
2.4. AzoTcoaep:kaiire opranndeckue coenuaenus. [lonumepsl 9
Hroro 78
BHeayauTopHasi camocTosiTeJibHasi padora
[ToaroTroBka BBICTYIJICHUH 1O 3aJaHHBIM TEMaM, JTOKJIA 0B, 39
pedeparos, 3cce, THAUBUIYATILHOTO MPOEKTA C
UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHHA U Jp.
Ilpomesccymounas ammecmayusn é gpopme ougpghepenyuposannozo 3auema
Bcero 117

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIBHOCTH

CTYAEHTOB

Conep:xkanue o0yuenusi | XapaKkTepUCTHKA OCHOBHbIX BU/I0B J1€ATEJILHOCTH CTYI€HTOB

(Ha ypoBHe y4eOHBIX 1elCTBHIi)

Ba:xuneiimue YMeHue 1aBaTh ONpPEAEIICHUE U ONIEPUPOBATH CIEAYIOIUMHU
XUMHYeCKHe MOHATHS |XUMUYECKUMH MOHSTHSIMU: BEIIECTBO, XUMUUECKUH IJIEMEHT, aToM,

AJUIOTPOITHA, U30TOIIBI, XUMHUYCCKAA CBA3b,

TOMOJIOrus

MOJICKYJIa, OTHOCUTECIIBHBIC aTOMHAasd U MOJICKYJIsIpHas MacChbl, HOH,

JIEKTPOOTPUIIATENILHOCTD, BAJICHTHOCTD, CTENICHb OKHCIICHHS,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00beM Ta3000pa3HbIX BEIIECTB,
BEII[ECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS,
PacTBOPBI, HIIEKTPOIHUT U HEINEKTPOJIHT, ICKTPOIUTHUECKAS
JIMCCOLMAINS, OKUCIIUTENb M BOCCTAHOBHUTENb, OKUCIICHHUE
BOCCTaHOBJICHHE, TEIUIOBOM 3 PEKT peaKkIiu, CKOPOCTh
XMMHYECKON peaKiuu, KaTajln3, XUMUIECKOe PaBHOBECHE,
YIJIEPOJHBIN CKeNeT, (QYHKIIMOHAIbHAS TPYIIa, H30MEpHS,

OcHoBHbIe 3ak0HbI | DopmynupoBaHUE 3aKOHOB COXPAHEHUsI MACChI BEIIECTB U

XUMHUHU IMOCTOAHCTBA COCTaBa BCUICCTB.

Menneneena.

YcraHoBKa TPUYMHHO-CIEACTBEHHOM CBA3U MEXKLY COAEPKAaHUEM
9TUX 3aKOHOB U HAIMCAHUEM XUMHUYECKUX (GOPMYI U YpaBHEHHIA.
YcraHOBKa 3BOJIIOLUMOHHON CYIIIHOCTA MEHJIEJICEBCKOU U
COBpPEMEHHOM (OPMYITHPOBOK MEpUOANIECcKOro 3akonHa /1. 1.

OO0ObsicHeHHEe (PU3HYECKOTO CMBICIIA CHMBOJIMKH TIEPUOINYCCKOM
TabuIbl XuMudecknx aeMenTos [, M. MenaeneeBa (HomMmepoB




AJIEMEHTA, IEPUOJIa, TPYIIIbI) U YCTAHOBKA IPUUYMHHO-
CJICICTBEHHOM CBSI3M MEXK]Iy CTPOCHUEM aToMa 1
SaKOHOMepHOCT}IMI/I N3MCHCHUA CBOﬁCTB 3JICMCHTOB U
00pa3oBaHHBIX UMH BEIIECTB B MEPUOIAX U TPyMIax.
XapaKTepI/ICTI/IKa 3JICMCHTOB MAJIbIX U 6OJII>H_II/IX HepI/IO,Z[OB 110 UX
nonoxxeHuto B [lepuoguueckoii cucreme /. 1. Mennaeneena

OcHoBHbIE Teopuu
XHUMHHU

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BELIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX IIEMEHTOB.
XapakTepuCcTHUKa BaKHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJIBHOCTH TOW THUITOJIOTHH.

OOBsICHEHHE 3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI KPUCTAIUTMYECKHUX PEIIETOK.

DopMyJIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUHU
3JEKTPOJINTUYECKON JUCCOLMAIIMU U XapAaKTEPUCTHKA B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUN.
DopMyIMpPOBKA OCHOBHBIX MOJIOKEHUN TEOPUN XUMUYECKOTO
CTPOEHUS OPraHUYECKUX COCTMHEHNUM U XapaKTEPUCTHUKA B CBETE
3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIMHEHUN

BaskHeilinme Bemecrsa
U MaTepuajbl

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYYECHUS U
npuMeHeHus BaxkHenmmx metaiios (IA u IIA rpymnm, amoMuHus,
JKeses3a, a B eCTECTBEHHO-HAyYHOM TIpoduiie 1 HEKOTOphIX d-
AJIEMEHTOB) U UX COCIUHEHUM.

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYUYECHUS U
npuMeHeHus BaxHenmmx HemetayuioB (VI A, VIIA, VIA rpynm, a
Takke azora u pocdopa, yriiepoaa u KpeMHUS, BOJOPOJIA) U X
COEMHEHUI. XapaKTEPUCTUKA COCTaBa, CTPOEHUSI, CBOMCTB,
MOJIyYEHUs U MPUMEHEHUS BXKHEUIIIUX KJIACCOB YTJIEBOJOPOIOB
(amkaHOB, UKJIOATKAHOB, AJIKEHOB, aJIKWHOB, APEHOB) U UX
HauboJsee 3HAUMMBIX B HAPOJIHOXO3SIICTBEHHOM TJIaHE
npejacTaBuTeNel. AHAJIOTHYHAs XapaKTEPUCTUKA BaXKHENIINX
MpeJICTaBUTENEN APYTUX KIaCCOB OPraHUYECKUX COCAMHEHMIA:
METaHOJIa U ATaHOJa, CJIOKHBIX YPUPOB, JKUPOB, MBI, AlTJETHU/IOB
(popmanbaernioB u aneTagbaernia), KeTOHOB (aIeToHa),
KapOOHOBBIX KUCIOT (YKCYCHON KUCIOTHI, ISl €CTECTBEHHO-
HAy4YHOTO NMPOQUIIA MpeICTaBUTENEN APYTUX KJIacCOB KUCIIOT),
MOHOCAaXapuJ0B (TJIIOKO3bI), AUCAXAPUIOB (CaXapo3bl),
MOJIMCaxXapuI0B (KpaxmMalia U IeJUTI0JI03b]), aHWIJINHA,
AMUHOKUCIIOT, OEJIKOB, NCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH,
Kay4yKOB, IJIACTMACC

XUMHYeCKHH A3BIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHON U MPo(heCCHOHATLHON AEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3zBanue n3ydyeHHbIX BELIECTB 0 TPUBUAJILHOW WUIIH
MEXIYHAPOJAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTABA ATUX
COCIMHEHUH C MOMOIIBI0 XUMHUYECKUX POPMYIL.

OTpakeHre XMMUYECKUX MTPOILIECCOB C TOMOIIBIO YPaBHEHUM
XAMHUYECKHUX peaKkui

XuMHYecKHe peakunuu

OO®bsicCHEeHHE CYITHOCTH XMMHUECKUX MporeccoB. Knaccudukanus
XUMUYECKHUX PEAKLUUH 110 Pa3IMYHBIM IIPU3HAKAM: YHCIIY U COCTaBY
MIPOJIYKTOB U PEareHTOB, TEIII0BOMY 3 (DHEKTy, HalpaBIECHHUIO,
daze, HATMYUIO KaTaTU3aTOPa, U3MEHEHUIO CTENICHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIONINX BEIEeCTBA.

Ycranoska IMPU3HAKOB OGH.[GFO " pa3jInIHOTIO B TUIIOJIOTUHN
pEeaKIU 11 HEOPraHUYECKON U OPraHNYeCKOM XUMHUH.




Knaccudunukarius BemecTB U IpomeccoB ¢ TOYKH 3pEHUS
OKHCJICHUSA-BOCCTaHOBJEHUs. COCTaBJICHUE YPABHEHU I peakInil ¢
MOMOIIBIO METO/Ia STIEKTPOHHOTO OanaHca.

OO0BsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIuu U
MOJIOKEHUS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

XumMuyecKuii BelnmonHEeHNE XUMUYECKOT0 3KCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU
JIKCIEPUMEHT C mpaBuUiIaMu 0€30TMaCHOCTH.
Habmonenue, gukcaius 1 onucaHue pe3yibTaToB MPOBEIEHHOTO
HKCIIEPUMEHTA
Xumuueckas [IpoBeneHne caMOCTOATEIBLHOTO MOMCKAa XUMUYECKOM HHPOpMAaIH
uHpopMmanus C MCIIOJIb30BAaHUEM PA3JIMYHbBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

W3JIaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Hcnonp3oBaHne KOMITBIOTEPHBIX TEXHOJIOTHN AJ1s1 00paboTKU

¥ TIepeady XUMHUECKON HH(POPMAIIH U €€ TIPEICTABICHHS B
pa3nuyHbIX hopmax

Pacuerts! no YcraHoBKa 3aBUCUMOCTH MEXIY KaY€CTBEHHOM 1 KOJIMYECTBEHHOU
XUMHYECKUM (pOPMYJIaM|CTOPOHAMH XUMHUYECKHX OOBEKTOB H MPOIECCOB.
U YPABHEHUAM Pemennie pacueTHbIX 3a7a4 IO XUMHUYECKUM (QOopMysiaM U
YpaBHEHUAM
IpoduabHoe u OObsicHEeHHE XUMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOJIE,

npoecCHOHAIILHO  |OBITY ¥ HAa IPOU3BOJICTBE.
3HaYnUMoe cojep:kanue |OrnpeneraeHre BO3MOKHOCTEH MPOTEKaHUS XUMUYECKUX
[IPEBPAILECHUM B PA3JIMYHBIX YCIOBUSAX.
CobutoieHne npaBuil SKOJIOTUYECKH TPAaMOTHOTO IMTOBEJICHUS B
OKpYKarollen cpere.
OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs OKPYKAIOILel CpeIbl
Ha OPpraHu3M 4YCJIOBCKA U JPYTUC )KUBBIC OPTaHU3MBI.
Colmronenune mpaBuil 0€30MacHOT0 0OpAIEHUS ¢ TOPIOYUMH U
TOKCUYHBIMHU BCIICCTBAMHU, J'IaGOpaTOpHBIM OGOpyI[OBaHI/IGM.
[TonroroBka pacTBOPOB 3a/1aHHOM KOHILIEHTPALIUU B OBITY U Ha
IIPOM3BOJICTBE.
Kputnueckast orieHka JOCTOBEPHOCTH XMMHYECKON HHpOpMaIuuy,
HOCTyHaIOH_[eﬁ N3 pa3HbIX HCTOYHHUKOB

3. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHAYECKOE
OBECIIEYEHHUE YYEBHOU JUCHUIIVIMHDbI « XUMUSA»

OcBoeHue mporpaMMbl y4yeOHOW AMCLUMILIMHBI «XUMHUS» MpeanoiaraeT Hajluuue B
npodecCHOHATBLHON  00pa30BaTEeIbHONM  OpraHU3alMM, peanusylomeld 00pa30BaTEbHYIO
nporpammy cpemHero oobmero oOpaszoBanusi B mpenenax ocBoeHust OITOIT CITO na 6Gase
OCHOBHOTO 00miero oOpa3zoBaHMs, KaOWHETa XUMHH C Jaboparopuedl U 1a0OpaHTCKOMN
KOMHATOW, B KOTOPOM HUMEETCS] BO3MOXKHOCTh OOECIEYUTh CBOOOIHBIA JIOCTYH B HEPUOA
BHEY4YEOHOW AEATEIbHOCTH 00yJarOIIUXCA.

[Tomemnenne kabuwHeTa ocHamieHo: Pabodee mecTo mpemomaBarens: cToi, crym, 11
7a00paTOPHBIX CTOJIOB, CTYJbsi Ha 23 TMOCAaJOYHBIX MecTa, ydeOHas Jocka., mKad ¢
peakTUBaMH, JByXKaMepHbIA XonoawibHUK, MoHomeTrp-mynbtuTect, Beckr BJITO-150¢ CII-
100r ¢ xanuOpoBouHOW rupel, Bechl aHAIMTHUECKHE C METPOJOTHYECKOM moBepkoi, bans
mectumecTtHas BoasHas Th-6, Mydenbnas snextporieus CHOJI-1.6. 2,5. 1/103M, MarautHas
memanka [19-6100, Kamepa OGakrepunmanas «Mukporua», Tepmocrar  TC-80,
AxBaguctusitop, J19-10, Henrpudyra IJIMH-P10-01, Acnuparop MamopacxXomHBIH s
otrbopa npo6 Boznyxa bBPU3-2, Cniupomerp CCII, 10 IItaruBoB naboparopusix JIAB-01, 10
[raruBoB mnacTukoBbIX s 10 mpobupok, KommekT nemMoHcTpamuoHHBIX Tadmuil (141mr),
[Ipobupku nentpudyxusie, llkadp cymmnbabli, Llkad BHITSHKHON U1 HarpeBaTeNbHOM Me4H,
[xad BerTspKHOM [TIB-102K, CTon-Molika nBoviHas.



B cocraB yueOHO-METOIUYECKOT0 U MaTepHaIbHO-TEXHUUECKOT0 OCHAIICHUsI KabuHeTa
XUMHHU BXOJAT:

e HaTypaJibHbIe OOBEKTbI, MOJICNIN, TPUOOPHI U HAOOPHI AJIst TOCTAHOBKU
JI€MOHCTPALIMOHHOTO M YUEHHUYECKOTO SKCIIEPUMEHTA;

e TII€PEYHH OCHOBHOM U JIOTIOJHUTENILHON y4eOHOM JIUTEpaTyphl;

e OuOMMOTEYHBIN POH]I.

B OubGnuoreunbiii (GoHA BXOIAT Y4EOHHUKH U y4eOHO-METOAMUYECKUE KOMILJICKTHI
(YMK), pexkoMmMeHJI0BaHHbIE WJIM [JOIYILIEHHbIE JI1 MCIOJb30BaHHUA B IMPO(ECCHOHAIBHBIX
00pa30BaTEeNbHBIX OPraHU3AIUAX, PEATU3YIONMX O00pa30BaTEIbHYIO IMPOrpaMMy CpEIHETO
obmero oOpazoBanusi B mpenenax ocBoenums OITOII CIIO nHa 6a3e OCHOBHOTO O0OIIIETro
oOpa3oBaHusl.

bubnuoteunsii  GoHA MOXKET OBITH JIONMOJHEH XWMHYECKOW SHIMKIIONEINCH,
CIPAaBOYHUKAMH, KHUTAMU JJIS1 YTCHHUS IO XMUMUH.

B mponecce ocBoeHMs nporpaMmbl y4eOHOM TUCHMIUIMHBL «XUMHS» CTYAECHTHl UMEIOT
BO3MOXHOCTh JIOCTyNa K AJIGKTPOHHBIM Y4eOHBIM MarepHajaM I0 XUMHH, UMEIOIIUMCS B
cBOOOJHOM gocTyne B cetu HTepHeT (IEKTPOHHBIM KHHMraMm, IpPaKTHKyMaM, TEeCTaM,
marepuanam EI'D u ap.).

4. PEKOMEHAYEMASA JIMTEPATYPA

151 cTy1eHToB
Oos3aTesqbHas JUTEpaTypa
1. Pymuruc I'. E. Xumwus: opranudeckas xumus: ydeOHuk g 10 ki
o0meodpazoBaTenbHBIX yupexaenuit pek. MO /. - M.: IIpocBemenne, 2007. - 192 c.

JlonoHUTeILHAS JTUTepaTypa

1. [IBetkoB JI.A. Opranuueckass Xumusi [IIEKTPOHHBIA pecypc]: yueOHuk mis 10-11
ki1.OY. -M.: Baagoc,2012. -271 ¢.// NASHOL.COM

2. N'abpuensu O.C., OctpoymoB WN.I'. Xumusi: yaeOHUK 1)1 CTYACHTOB
npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHW3aluid, OCBaMBAaIOIIUX  IHpodeccuu U
cnemuanpHocTH CIIO. — M., 2017

3. Tadbpuensa O.C., OctpoymoB WN.I'. Xumus mns mpodeccuii U crnenuaibHOCTEH
€CTECTBCHHO-HAYYHOTO  mpodmiiss:  yuyeOHWUK  JId  CTYACHTOB  NMPOQECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alMi, ocBamBaromux npodeccuu u cneruansHoct CIIO. — M.,
2017

4. Tabpuensn O.C. u gap. Xumus. IIpaktukym: ydeb. mocoOue st CTYACHTOB
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpPraHu3aIiii, OCBAaMBAIOIINX MPOheCcCun u
crnenuansHoctr CI1O. =M., 2017

5. I'abpuensa O.C.u np. Xumus: mocodue st moarotroBku k EI'D: yueb. mocodbue mst
CTYACHTOB MPO(EeCCHOHATBLHBIX 00pa30BaTEIbHBIX OPTaHU3allHii, OCBAUBAIOIINUX MPOdEeccCHu U
cnemuanpHocTH CIIO. — M., 2017

6. I'abpuensu O.C., JleicoBa I'.I'. Xumwus. TecTvl, 3agauM W yhnpakHEHUs: Yy4eO.
nocobue A CTyJEeHTOB MPOoQeCCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3allMi, OCBAaUBAIOIINX
npodeccun u crerpansHoct CI1O. — M., 2017

7. Epoxun KO.M., Komanea WM.b. Xumusa mis mnpodeccuii M crnenualbHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAy4HOTo  mpoduiei:  y4eOHMK Ui CTYIEHTOB
npoeCCHOHAIBHBIX ~ 00pa30BaTENbHBIX  OpraHu3aldii, OCBaWBalIIMX mpodeccun U
crnenuansHocta CI1O. — M., 2017

8. Epoxun 0. M. Xwumusa: 3amaum u ympaxkHeHus: ydeO. mocoOue s CTY/I.
yupexaenuit cpen. npod. odpazosanus. — M., 2014.

9. Epoxun 10. M. COOpHHK TECTOBBIX 3aJIaHUM MO XUMHUU: y4ed. mocoOue Ay CTY/I.
yupexaenuit cpen. npod. oopasosanus. — M., 2014.

10. Epoxun HO. M., KoBameBa U. b. Xumus ans mpodeccuit u crenuaibHOCTEH
TEXHUYECKOTO NMpoduis. DIEKTPOHHBIN yueOHO-MeToAuUecKuii KoMmriekc. — M., 2014.



11. Cnagxos C. A., OctpoymoB U. T'., I'abpuensu O. C., Jlykpsinoa H. H. Xumus s
npodeccuii W CHENUaIbHOCTEH TEXHUYECKOTO Mpodmis. DJIESKTPOHHOE MPHIOKCHHUE
(onexTpoHHOE ydeOHOe W3JIaHue) Ul CTYH. YUpekIeHHui cpea. mpod. oOpasoBanus. — M.,
2014.
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1. O6 o6pazoBanuu B Poccuiickoit denepanuu: denep. 3akon ot 29.12. 2012 Ne 273-
®3 (B pen. Penepanbabix 3ak0oHOB OT 07.05.2013 No 99-d3, ot 07.06.2013 Ne 120-P3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, or
04.06.2014 Neo 148-@3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-
@3, B pen. Ot 03.07.2016, c u3m. ot 19.12.2016.)

2. IIpuxa3z MunuctepcTBa obpazoBanust 1 Hayku PO ot 31 nexabps 2015 r. N 1578 "O
BHECCHHM W3MCHEHMA B (eAepalbHbIi TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT
cpeaHero oOmiero oOpa3oBaHUs, YTBEP)KICHHBIM NpHkazoM MuHHCTEpCTBAa 00pa3oBaHUA U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N413"

3. [IpumepHas ocHOBHast 00pa3zoBaTeIbHas POrpaMMa CpeIHero ooIero oopa3oBaHus,
0/100peHHas pemeHueM (QeaepaabHOTO y4eOHO-METOIUYECKOTO OOBCAMHEHHUSI IO OO0IIeMy
oOpazoBanuio (mpotokou ot 28 urons 2016 r. Ne 2/16-3).

4. Tlucemo JlemapramMeHTa rocyIapCTBEHHON TMOJHMTHKU B cepe MOATOTOBKH Pabodmx
kagpoB u JIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpraHM3alMy MOJY4YeHHs] CpelHero oomero olpa3oBaHHMs B MpeAeNaX OCBOCHHUS
00pa3oBaTeNbHBIX POrpaMM CPEIHETo MPOodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHMsi C  yd4eToM TpeOoBaHUW  (eaepadbHbIX  TOCYAapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB U TOJIy4aeMOW MpO(eccCHuH WM CHEIHMAIbHOCTH CPEIHETOo
poQeCCHOHAIBHOTO 00pa30BaHUS.

5. I'abpuensu O. C., JIvicoBa I'. I'. Xumus: KHATA 17151 TIPETIOIABATENS: YIE€OHO-METO/I.
mocooue. — M., 2012.

6. INabpuensa O. C. u ap. Xumust 11 mpodeccuii U CHEUaIbHOCTEH TEXHUYECKOTO
npoduis (3JEKTPOHHOE MPUITIOKEHHUE).

7. CnagkoB u ap. Xumus 1jst Npodeccuii U CeUaTbHOCTeH TEXHUYECKOTO MpOoduIs
(anexTpoHHOE npunoxenue). — M.,2017

HNHuTepHeT-pecypcsl
. Wwww.pvg.mK.ru (onmummnuana «ITokopu BopoObeBBI TOPBI»).
www.hemi.wallst.ru (O6pa3oBaTenbHBIi CAUT IS IMKOJIBHUKOB «XUMUSI).
www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT JUTsI IIKOJIBHUKOB).
Www.chem.msu.su (DnekTpoHHast OMOINOTEKA 10 XUMUH ).
. WWWw.enauki.ru (MHTepHET-U3/1aHue 715 yuuTesneil «EcTecTBeHHbIC HAYKN»).
. Www.1september.ru (Meromuueckas razera «llepBoe ceHTIOPs»).
. WWW.hvsh.ru (kypHam «XUMHsI B IIIKOJIEY).
. WWW.hij.ru (kypHan «XUMHs ¥ )KU3HBY).
. WWWw.chemistry-chemists.com (3J1eKTpOHHBIN KypHAIT «XUMHKH ¥ XHMHUS»).
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