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MHNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma oOmieoOpazoBarenbHoi yueOHOW muctuiumHbl OY][.11  «Xumusi»
npeanaszHauena g u3ydeHus xumuu ['BIIOY KK «KTOK», peamusyrommm 00pa3oBaTelbHYIO
porpamMMy CpeaHero oduiero oopa3zoBaHus B MpeJiesiax OCBOCHUS OCHOBHOU MPO(ecCHOHATBbHON
obpazoBarensHoi niporpammbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHus MpH
MOJrOTOBKE KBATU(HUIMPOBAHHBIX  paboumnX, CIIyKalluX Mo Mpodheccuu:

08.01.10 MacTtep *XHIUIIHO-KOMMYHaJILHOTO X03sicTBa (mpuka3 MuHoOpHayku Poccuu ot
02.08.2013 Ne 84, 3apeructpupoBano B Muntocte Poccun ot 20.08.2013 Ne 29586), TeXHHUYECKOT0
npopuis

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpennero oOmiero
o0Opa3oBaHMsl, NPEIbIBISIEMbIX K CTPYKTYpE, COICpPXKAHUIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
JTUCIHUIUTUHBI « XUMUS» B COOTBETCTBHH ¢ PekoMeHIanusiMu 10 OpraHu3aliy MOyuYeHus: CPEAHETo
obmero oOpa3oBaHMs B TpeAeiIax OCBOCHHs 00Opa30BaTENbHBIX IPOTPAMM  CPEIHEro
npodeccuoHansHOro oOpasoBanus Ha 0a3e OCHOBHOIO 0011ero 00pa3oBaHus ¢ yueToM TpeboBaHUN
benepanbHBIX TOCYAApCTBEHHBIX 00pa30oBaTeNbHBIX CTAaHAAPTOB U MOJy4aeMOM CIelUaTbHOCTH
(muceMo JlemapTaMeHTa rocy1apCTBEHHOM MOJIMTUKH B chepe MoaroToBKH padbouunx kajapos u 10
Muno6puayku Poccum ot 17.03.2015 No 06-259), ¢ y4yeToM MNpUMEpPHON OCHOBHOM
o0pa30BaTeNnpHON MPOrpaMMbl  CpeAHEro o0Imero oOpa3oBaHMs, OJOOPEHHON pelIeHueM
benepanbHOro yueOHO-METOJUYECKOT0 00BEANHEHHS IO 00IIeMy 00pa30BaHUIO (TIPOTOKOIN OT 28
utons 2016 r. Ne 2/16-3)

Copep:xanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha TOCTHXKEHUE CISAYIOIIUX LeJIei:

* popMHpoOBaHUE y 00YYAIOUINXCSI YMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIs
Ka)KJIOTO YEIIOBEKa;

* (¢opMupoBaHHE y OOYyYarOUIMXCs IEJIOCTHOIO MPEACTABIECHUS O MUPE U PO XUMHUU B
CO3/IaHUU COBPEMEHHOW eCTECTBEHHO-HAyYHOW KApTHUHBI MHpA; YMEHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOIIEH NEUCTBUTEIBHOCTH: IPUPOJHON, COMAIIBHOMN, KYJIBTYPHON, TEXHUYECKOU
Cpelbl, — UCTOb3Ysl ISl 3TOT0 XUMUYECKUE 3HAHUS;

* pa3BHTHE y OOYyYarOIIUXCS YMEHHH pa3iuyaTh (aKThl U OIEHKH, CPAaBHUBATH OIEHOYHBIC

BBIBOIbI, BU/IETh UX CBSA3b C KPUTEPUSMHU OLIEHOK M CBA3b KPUTEPUEB C ONPEIEICHHON cHcTeMOn
LIEHHOCTEH, (OPMYIUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO O3HUIIHIO;
* npuoOpereHHe OOy4alOIIMMHUCS ONbITAa PAa3HOOOPAa3HOM  JEATENbHOCTH, TO3HAHUA M
CaMOTIO3HAHUS; KIFOUEBHIX HAaBBIKOB, MMEIONINX YHHUBEPCAJIHHOE 3HAUYCHHUE JJISI Pa3iIMUHBIX BHJIOB
JesTeNbHOCTH (HAaBBIKOB pEIIeHHs] TIpoOsieM, MPUHATHS pelieHul, moucka, aHanusza u o0paboTku
nHpOpMaNKY, KOMMYHHKATHBHBIX HaBBIKOB, HABHIKOB M3MEPEHUH, COTPYIHUYECTBA, OE3011acHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KU3HMU).

B mnporpammy BKIIOYEHO coJiep)KaHUE, HANpaBleHHOEe Ha (OpMHpOBaHHE Yy CTYIIEHTOB
KOMIIETEHIINH, HEeoOXomuMbIX miisg kadecTBeHHOro ocBoeHus OITOII CIIO na 0a3e OCHOBHOTO
o0miero o0pa3oBaHHUs C TOJYyYEHHEM CpeAHero oOuiero oOpa3oBaHUs; MPOTpaMMbl MOJATOTOBKU
KBaJM(HUIHUPOBAaHHBIX pabouux, ciyxamux (ITIIKPC).



OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUNIJIMHBI XUMMUS

XuMHsI — 3TO HayKa O BEIIEeCTBaX, UX COCTAaBE U CTPOEHHUM, CBOMCTBAX U INPEBPAIICHUSX,
3HAYCHUU XUMHYECKUX BEILECTB, MATEPHAJOB U TIPOLECCOB B MPAKTHUYECKOW JAEATEIbHOCTH
YeJI0BEKa.

Conepxanne o001Ie00pa3oBaTeIbHON Y4eOHOW JUCHUIUIMHBI «XUMHS) HAMPABICHO Ha
YCBOEHHE 00YYarOLUIMMHCA OCHOBHBIX IOHSITHUH, 3aKOHOB U TEOPUH XMMUH; OBJAJICHUE YMEHUSIMU
HAOJII0AaTh XUMHUYECKUE SBJICHUS, IPOBOJUTh XUMUYECKUN SKCIEPUMEHT, MPOU3BOAUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (DOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUH.

B mpouecce u3yueHHs XUMHUHM y 0OYyYalOLIMXCS Pa3BUBAIOTCS TO3HABATENIbHBIE UHTEPECH U
MHTEJUIEKTyaJIbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM NPUOOPETeHMs 3HAHWH 110
XMMHU B COOTBETCTBUH C BO3HUKAIOUIMMH KU3HEHHBIMH MPOOJIEMaMH, BOCIIMTHIBAETCS OepekHOe
OTHOILIECHMS K IPUPOJIE, IOHUMAaHHUE 3JJ0POBOTr0 00pa3a KU3HU, HEOOXOAUMOCTHU MPEeAYIPEKICHHS
SBIICHHW, HAHOCSIIMX BpeX 3JI0POBBI0 M OKpyXaromied cperne. OHHM OCBaMBalOT MPUEMBI
IpaMOTHOI0, 6€30IaCHOTO MCII0Jb30BaHUS XMMHUYECKHX BEIECTB M MaTEpUaAJIOB, IPUMEHIEMbIX B
OBITY, CEIIbCKOM XO35HCTBE U Ha TIPOU3BOJICTBE.

IIpu cTpyKTypHpOBaHHMU CcoOJiepKaHMUs 001e00pa3oBaTeIbHON yuyeOHOM AUCHUIUIMHBL IS
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPTraHW3alMid, PEAIM3YIOIHUX  00pa30BaTEIbHYIO
nporpamMmy cpeasero oouero oopazosanus B npezenax ocsoenus OITOII CIIO nHa 6a3e 0CHOBHOTO
obmiero o0pa3oBaHMs, YYUTHIBAIACH OOBEKTHBHAS PEATHbHOCTh — HEOOJBIIOW 00BEM 4YacoB,
OTHYUIEHHbIX Ha M3y4eHHE XMMUU M CTPEMJICHHME MAaKCHUMaJbHO COOTBETCTBOBATh MHJEIM
pasBuBatomiero oo0ydenus. [loaTomy TeopeTHuecKkrue BONPOCH MAaKCHUMAJIBHO CMEIICHBI K Hadalry
M3yUYeHUs JUCLHUIUIMHBL, C TEM YTOOBI NMOCHEAYIOINN (pakTUUECKUI MaTepuall pacCMaTpUBAJICs Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanuzanus 1eAyKTUBHOIO MOAXOJA K H3YUYEHUI0 XUMHMH CIOCOOCTBYET DPAa3BUTHIO TaKUX
JIOTHYECKUX OTepannii MBIIIJICHNS, KaK aHAJIN3 ¥ CHHTE3, 0000IIeHne N KOHKPETH3aIlus,
CpaBHEHME U aHAJIOIUA, CUCTEMaTHU3alus U Kilaccuukanus u Jip.

Nzyuyenne xumuu B ['BIIOY KK «KTOK», peanusyroomuM o0pa3zoBaTelbHYIO0 NpOrpamMmy
cpeanero oduiero oopazoBanus B mnpeaenax ocsoeHuss OITOII CITO na 6a3ze OCHOBHOIO OOLIETo
oOpa3oBaHMs, MMEET CBOU OCOOEHHOCTH B 3aBUCHMOCTH OT Mpoduis MnpodeccruoHaIbHOTO
o0pa3oBaHMs. DTO BBIpa)KaeTcs B COJIEPKaHMM OOY4YEHMs, KOJMYECTBE 4YacoB, BBIJCIAEMBIX Ha
W3yYeHHE OTIENbHBIX TEM IPOTPaMMBI, TIYyOMHE WX OCBOCHHsS OOydJarommMMucs, o0bemMe u
XapakTepe NMpaKTUYECKUX 3aHATHUH, BUJaX BHEAYAUTOPHONU CAaMOCTOSTENIbHONU PabOThI CTYAEHTOB.

I[Ipu ocBoenuun mpodeccuit CIIO TexHmueckoro mpodmist TPodHecCHOHATHEHOTO
00pa3oBaHMs XUMHMs U3ydaeTcs Oosee yriiyOJeHHO Kak NpoduibHas yueOHas AUCHUIINHA.

Cneunduka wu3ydeHUs XHMUU IPU OBIAJCHUM NPO(ECCUsIMU TEXHUYECKOro MPOuUIIs
OoTpakeHa B KaxJoh Teme pazaena «CoxaepxkaHue ydyeOHOH JMCLUUIUIMHBIY B pyOpHKe
«[IpopunbHbIE ¥ TPOPECCHOHATHPHO 3HAYMMBIE JIIEMEHTHI COJEPKAHHS». ITOT KOMIIOHEHT
peanu3yercss NpU HWHAWBUAYAIBHOM CaMOCTOATENbHON paboTe oOydarommxcs (HaruCaHUu
pedepaToB, MOATOTOBKE COOOIIECHUH, 3alIUTE MTPOCKTOB), B MpoIlecce yIeOHOH ACATEIHHOCTH MO
PYKOBOJICTBOM TpenojaBaTessi (BBIMOJIHEHUH XHUMHYECKOI'O OJKCIEPUMEHTa —I1ab0paTOpHBIX
OTIBITOB | MPAKTUYECKHUX PaOOT, PEIICHUN IPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3374 U T. II.).

B mporecce u3yueHHss XUMHUU TEOPETHYECKUE CBEACHMS IOMOJHSIOTCS JEeMOHCTPAIMIMU,
7a00paTOPHBIMH OINBITAMH W TPAKTHYECKUMH 3aHATHAMHU. 3HAYUTEIHHOE MECTO OTBOIHUTCS
XUMHUYECKOMY JKCHepuMeHTy. OH OTKpBIBae€T BO3MOXKHOCTH (DOPMHUPOBATh y OOy4YaIOLIUXCS
CTIeMANbHBIE TIPEMETHBIE YMEHHs: paboTaTh C BEUIECTBAMH, BBHINOIHATH MPOCThIE XUMHUYECKUE
OIBITHI, YYUTHh OE30MaCHOMY M SKOJIOTHUYECKH TpaMOTHOMY OOpAaIlIeHHIO C BELIECTBAMH,
MaTepHallaMH 1 TIPOIleccaMy B OBITY U Ha TIPOM3BOJICTBE.

B mpouecce u3ydeHus XUMHM BaXHO (popMupoBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTH
oOyvaroruxcsi.  [losromy nmpu  opraHu3amuM  CaMOCTOSITEIBHOM  pabOThl  HEOOXOAMMO
aKIEHTUPOBAaTh BHUMAaHUE OOYYAIOLIMXCS Ha TMOMCKM HMH(GOpPMAIMM B CPEIACTBAX MacCMeaua,
WNHTepuere, ydeOHON W CHCIUAJIBHOW JIUTEpaType C COOTBETCTBYIOMIUM O(OpMIICHUEM H
MIPEJCTaBICHUEM PE3YJIbTATOB.



N3yuenne oO0meoOpa3oBaTeNbHOM  y4yeOHOM  AMCHUIUIMHBL  «XUMHS»  3aBEpIIACTCS
MOJIBEICHUEM HUTOTOB B (opme IuGPepeHIUPOBAHHOTO 3adyeTa, B paMKax IMPOMEKYTOYHOM
arrectauuu cTyaeHtoB B mpouecce ocBoeHuss OIIOIT CIIO ¢ momyueHHEM CpeaHero oOIero
obpazoBanus (IITIKPC).



MECTO YYEFHOM JUCIHUILINHBI B YYEEHOM ILJIAHE

VYyeOHast AUCUUIINHA «XUMUS» ABIIAETCS y4eOHBIM IPEIMETOM IO BBIOOPY U3 00s13aTEIbHON
npeametHoit obmactu «EcrectBennbie Hayknm» OI'OC cpennero obmero oopazoBaHus.

B I'BIIOY KK «KT3K», peanusyromuM o0pa3oBaTeIbHYIO MPOTPaMMy CpPEIHEro OO0IIero
obpazoBanus B npenenax ocBoeHus OIIOIT CIIO nHa 6Gaze OoCHOBHOrO 0OIIEro 0Opa3oBaHUS,
ydyeOHasl AUCIHUIUIMHA «XUMHUS» H3ydaeTcss B olOmieoOpa3oBarenbHOM Inkie ydeObnoro OITOII
CIIO nHa 6a3e OCHOBHOrO OOIIEr0 OOpa30BaHMS C TOIYYCHHEM CPEIHEro oOImero odpazoBaHUs
(ITTIKPC).

B yuebnpix mmanax [IIIKPC wmecto yueOHON IUCHMIIMHBI «XUMHS»— B COCTaBe
00111e00pa30BaTebHBIX yUYEOHBIX JUCHMIUIMH 110 BBIOOpPY, (OPMHPYEMBIX M3 00S3aTEIbHBIX
npenMeTHeix obmacteir @I'OC cpemnero obmero oOpazoBanms, st npodeccuit  CIIO
TEXHUYECKOTo Npod s MpoPeccuoHaANbHOr0 00pa3oBaHHUsL.

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCHUIIINHBI
OcBoeHne cojepkaHusi y4eOHOM JAUCHUIUIMHBI «XUMHs», 00ecrnedyuBaeT JIOCTUKEHHE

CTYJEHTAMHU CJIEYIOIINX PE3YIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH M YBAKEHHSI K MCTOPHH M JTOCTHIKCHUSM OTCYECTBEHHOW XMMHUYECKOU
HAYKW; XMUMHUYECKHA TPAMOTHOE IMOBEJEHHE B MPO(ECCHOHAIBHOW JAEATEIILHOCTH U B OBITY TpHU
o0pallleHnu ¢ XMMUYECKMMH BEIIeCTBaMH, MaTeprallaMH U IIpolieccaMy;

— TOTOBHOCTb K IPOJOJDKEHHIO 00pa30BaHUs M MNOBBILIEHUS KBaIM(UKaLuu B M30paHHOU
po¢eCCUOHATILHON AEATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMUYECKMX KOMIIETEHIIMH B
3TOM;

— YMEHHE HCIOJb30BATh JIOCTHKCHUS COBPEMEHHON XMMHYECKOH HAyKH W XHUMHUYECKHX
TEXHOJIOTUH Ui TIOBBIIICHUST COOCTBEHHOTO WHTEIUIEKTYAJIbHOTO pa3BUTHSI B BBIOpaHHOU
po¢eCCuOHAIBHON JEATETLHOCTH;

* MeTanpeIMeTHbIX:

— HCIIOJIb30BAaHWE pA3UYHBIX BHJOB TIO3HABATEILHOW JEATEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (MOCTaHOBKM 3ajaud, (OpMYJIMpPOBAHUS THUIOTE3, aHalu3a u
CHHTE3a, CPaBHEHHUs, 0000IIEHHSI, CUCTEMAaTHU3alluH, BbISIBICHUS IPUUMHHO-CIIECTBEHHBIX CBS3EH,
MIOMCKA aHaJIOroB, ()OPMYJIMPOBAHUS BBIBOJOB) Ul PELIEHUs MOCTaBIEHHON 3a7a4yM, IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHU(HAOIIOCHNS, HAYYHOTO HKCIIEPUMEHTA) JJIsl U3YUEHHs pa3IHMuHBIX
CTOPOH XHMHYECKHX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHKACT HEOOXOIMMOCTD
CTaJIKUBAThCS B MPOQECCHOHANBHOM cdepe;

— HCIIOJIb30BaHHUE PA3JIMYHBIX HMCTOYHUKOB IS TONYyYCHHS XUMHYECKOW HH(OpMaIum,
YMEHHE OLIEHUTh €€ TOCTOBEPHOCTH I IOCTHKEHUSI XOPOIIUX Pe3yIbTaToOB B MpOodecCHOHATbHON
cdepe;

* IpeAMeTHBIX:

— c¢(hOpMUPOBAHHOCTH MPE/ICTABICHUI O MeCTe XMMHUH B COBPEMEHHOM HayyHOW KapTHHE
MHUpa; MOHMMaHHE POJM XUMHHM B (POPMHUPOBAHUM KPyrosopa M (pyHKIHMOHAIBHOM TIPpaMOTHOCTH
YeJI0BeKa ISl PEHICHHUS TIPAKTHIECKUX 3a]1ad;

— BIIaJICHHE OCHOBOIOJATalONIMMU XUMHUYECKUMH MOHATUSMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOW;

— BJIQJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMbIMH B XHMHU:
HaOJII0ICHEM, OIMCaHHEM, W3MEPEHHEM, HKCIEPUMEHTOM; yMeHHe o0palaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEACHHBIX OMBITOB M JIEJIaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTH
METOBI IO3HAHUS NPH PEIICHUH MPAKTUYECKUX 3a/1a4;



— c¢(OpPMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIE OL[CHKU M MPOU3BOJUTH PACUETHI IO
XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM;

— BJIaJICHUE MTpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU UCTIOIb30BAHUHM XUMUYECKUX BEIECTB;

— chopMHUpPOBAaHHOCTH COOCTBEHHOUN MO3UIMH 110 OTHOIICHHIO K XUMHYECKOW MH(OpMAIINH,
MOJIy4aeMOU U3 Pa3HBIX MCTOYHUKOB (TEXHOJOTHYECCKUI (TEXHWYECKUI) MpOodUiIb OPUEHTUPOBAH
Ha TIPOM3BOJICTBEHHYIO, HHKEHEPHYIO ¥ HH(POPMAIMOHHYIO cephl aesTenbHocTH )

! [TpumepHO#t OCHOBHO# 0OPa30BATENBHON IPOrPAMMBI CPEIHETO 00IIEero 06pa3oBaHus, OA0OPEHHON PELICHUEM

(enepabHOTO y4eOHO-METOAMYECKOTO 00beIMHEHHsI 10 001eMy 00pazoBaHuio (poTokoit oT 28 utoHs 2016 r. Ne
2/16-3)



COJIEP)KAHUE YUYEBHOM JTUCITATIIUHBI

BBeaenue
Hay4nble MeTOnbl MO3HAHMS BEIIECTB M XUMHUYECKUX sIBICHHWH. Poib 3KCIepuMeHTa W
TEOpUU B XUMHUU. MoOIENMpPOBAHNE XUMHUYECKUX TPOIECCOB. 3HAUCHUE XHMHH IMPU OCBOCHUU
npodeccuii CIIO texnuueckoro npoduis npodeccuoHaaIbHOT0 00pa3oBaHMs.

1. O0masi u HeopraHu4vecKasi XuMHUs
1.1. OcHOBHBbIE NOHAATHSA M 3aKOHbI XUMHHU

OcHoBHbIEe MOHATHS XuMKHU. BemectBo. Atom. Mosekyna. XuMHAUYECKUNA SJIEMEHT.
Amnnotponusi. [Ipoctbie u cioxHbie BemecTBa. KauecTBEeHHBIN U KOJTUYECTBEHHBIN COCTAB BEIIECTB.
Xumudeckue 3Haku U popmynbl. OTHOCUTENbHBIE aTOMHAsI U MOJIeKYJsipHas Macchl. KonnuecTBo
BEILIECTBA.

OcHoBHbBIe 3aKOHbI XMMHMH. CTexuoMeTpus. 3aKOH COXPAHEHHUs MAacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEILIECTB MOJIEKYJIIPHON CTPYKTYpBI. 3aKOH ABOTaJIipo U CJIEICTBHS U3 HETO.
PacueTHble 3a1aun Ha HAXO0XKAEHHE OTHOCUTEIBHOM MOJIEKYJISIPHONW MacChl, ONPEAEICHUE MAaCCOBOM
JIOJIA XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Hemoncmpayuu

Mogenu aToMOB XMMUYECKUX JIEMEHTOB.

Mogenu MoIeKyl MpPOCTHIX U CIOXKHBIX BemllecTB (mapocrepkHeBble U CTroapTa—
bpurneba).

Konnekuus npocTsiX U CII0KHBIX BELIECTB.

Hexkotopsle BemecTBa KOJIM4eCTBOM | MOJIBb.

Monenb MOISIpHOTO 00bEeMa ra3oB.

Amnorponust pocdopa, KHCIOpoia, 0JIoBa.

Ilpogpunvuvie u npogheccuonanvho 3Hayumvle INEMEHMbl COOEPIHCAHUA. AINOTPOIHBIE

Moaudukauu yriaepoaa (anmMas, rpadur), Kuciopoaa (KUCIOpOa, 030H), ojioBa (cepoe u Oeroe
0110B0). [ToHsATHE 0 XMMHUECKON TEXHOIOTUH, OUOTEXHOJIIOTUN U HAHOTEXHOJIOTHH.

1.2. Ilepnonnyecknii 3axon u Ilepuoanyeckas cucreMa xumMudeckux diementos . .
MenpeJieeBa 4 CTPOECHHE aTOMA

Ilepnomnuecknii 3axkon JI. M. Menneaeea. Ortkpeitue JI. WM. MeHneneeBbim
[Tepuonnueckoro 3akona. Ilepmommueckuit 3akoH B ¢opmynupoke JI. M. Menneneesa.
[Tepuonnueckas TabauIa XUMHUUECKUX 3JIEMEHTOB — rpaduyeckoe oToOpaskeHHe MeprHoaNYECKOro
3akoHa. CTpyKTypa NepuoarudecKoi TaOauIbl: Iepuoabl (Majble U Oonblline), Tpynnsl (TJaBHas U
noOovHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I. H. Menoeneeea. Atom — cioxHas
yactuna. Sapo (MpOTOHBI W HEUTPOHBI) M 3JEKTpoHHAs obojouka. W3otomel. CtpoeHue
ANEKTPOHHBIX O00O0JOYEK aTOMOB JJIEMEHTOB MallbIX MepuojoB. (OcoOEHHOCTH CTPOEHUs
AJIEKTPOHHBIX 000JIOYEK AaTOMOB 3JIEMEHTOB OOJIBIIMX MEpUOJO0B (NEPEXOAHBIX HIIEMEHTOB).
[TousiTrie 06 opOuTansx. S-, p- u d-opOuTamK. INEKTPOHHbIC KOHOUTYpAIIMA aTOMOB XHMUYECKUX
anemeHToB. CoBpeMmeHHas gopmynupoBka I[lepuonnueckoro 3akona. 3Hauenue Ilepuonuueckoro
3akoHa U llepmoamyeckonn cucrembl xuMuueckux anemeHToB JI. M. MeHneneeBa st pa3BUTHA
HAyKH U NOHUMaHMsI XUMUYECKON KapTHUHBI MUPA.

Hemoncmpayuu

Paznuunsie gopmsel [lepuonuueckoil cucremsl xumuueckux snementos J[. M. Menneneesa.

JluHamuueckue Tabauie! 111 MoaenupoBanus [lepuoanueckoit cucteMsl.

OnexTpu3anus Tel U UX B3aUMOJEHCTBHE.

Jlabopamopuuiii oneim

MonenupoBanue nocrpoerus [lepuonnueckoil TaOIUIBI XUMHUUECKUX JIEMEHTOB.



Ilpogpunwvhuvie u npogheccuonanvno 3nauumvle nemenmol cooeprcanus. PanoakTMBHOCTb.
Hcnonp3oBaHue paMoOaKTHBHBIX HW30TONOB B TEXHUYECKHX IIEJISX. PEHTTCHOBCKOE H3JIyueHHE U
€ro HUCIIOJIb30BaHHUEC B TCXHHUKEC U MCAUIINHC. MOZ[GJ'II/IpOBaHI/Ie KaKk MCTOA IMMPOrHO3WPOBAHUA
CUTYyalll{ Ha MMPOU3BOJICTBE.

1.3. Ctpoenue BemecTBa

Honnas xummuveckasi cBsi3b. Katnonsl, ux o0pazoBaHue U3 aTOMOB B pe3yjbTaTe Mmporecca
OKHCIICHHUA. AHMOHBI, MX OOpa3oBaHME W3 aTOMOB B pe3yJbTaTe Ipolecca BOCCTAHOBJIECHHUS.
HNoHHasg CBA3p Kak CBA3b MEXAY KaTMOHAMU M AHHOHAMH 33 CYET JJIEKTPOCTATHUYECKOIO
nputskeHus. Kilaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsja, HATMYUIO THAPATHONH OOOJIOUKH.
Honnble kpuctainumueckue penieTkd. CBONCTBA BEUIECTB C HMOHHBIM THIIOM KPHUCTaUIMYECKOU
PEILETKH.

KoBanenTHasi Xumuueckasi cBfi3b. MexaHusM o00pa3oBaHHMS KOBAJICHTHOH  CBS3H
(0OMEHHBIH W JOHOPHO-AaKUENTOPHBIN). DJIEKTpoOTpULATENbHOCTb. KOBaleHTHBIE MOJSpHASU
HEMNoJIsIpHast cBsi3U. KpaTHOCTh KOBAJIEHTHOM CBsI3U. MOJIEKYJISIPHBIE U ATOMHBIE KPUCTAJUIMYECKUE
pemerku. CBONCTBA BELIECTB ¢ MOJIEKYJISIPHBIMA M @TOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMHU.

Merajuinyeckas CBs3b. MeTalmyeckas KpPUCTAUIMYECKAs pPEIIeTKAa W MeTajuIndecKas
XUMHuecKas cBA3b. Gu3nuecknue cBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSA BellleCTB M BOAOPOAHAs CBfA3b. TBepaoe, )KUJIKOE U ra3000pa3Hoe
cocTosiHUA BelecTs. Ilepexon BemecTBa U3 OTHOTO arperaTHOro COCTOsIHUA B Ipyroe. Bonopoanas
CBS3b.

Yucreie Bemecrsa U cMecH. IloHaTtne o cMecu BemecTB. I'OMOreHHBIE U IE€TEPOrCHHBIE
cmecu. CocraB cmeceil: oObeMHas M MaccoBas J0JM KOMIIOHEHTOB CMECH, MaccoBasl IO
MpUMECEH.

Mucnepcuble cucrembl. [lonstue o nucnepcHoil cucreme. JlucnepcHas ¢asza u
aucriepcuonHas cpeaa. Kimaccudukanus nucnepcHbix cucteM. [ToHsTHE 0 KOJTIOMAHBIX CHCTEMaX.

Jemoncmpayuu

Mogenbs KpUCTaJUIMYECKON PEIIETKH XJI0OPHIa HATPUS.

OO6pa3ibl MUHEPAJIOB C MOHHOM KPUCTAJTMYECKON PENIeTKON: KaJIbIIUTA, TAIUTA.

Mogenu KpUCTAJUIMYECKHUX PELIETOK «cyXoro Jspaa» (wid MHojxa), anmasa, rpadura
(wnukBapra).

[TpuGops! Ha KUIKUX KPUCTAIUIAX.

OOpa3upl pa3IuYHbIX JUCHEPCHBIX CHCTEM: AMYJIbCUM, CYCHEH3UH, a’3po30jeil, rened u
30J1€e1.

Koarymsanus.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnvie onvimoi

[IpuroTtoBnenue cycrneH3un KkapooHaTa KajablLus B BOJIE.

[Tonyyenue sMysIbCHA MOTOPHOI'O MaciIa.

O3HaKoOMIJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM.

Ilpoghunvuvie u npogheccuonanvno snauumoie 31emenmol cooepicanus. 1101IpHOCTD CBA3U
1 noJIsipHOCTh MoJiekybl. Konnencanms. Tekydects. Bosronka. Kpucramnmmzamnus. Cyonmumanus u
necyonumanus. AHOMaTUU (GU3NYECKUX CBOMCTB BOAbI. JKuakue kpuctauibl. MuHepanbl 1 TOpHbIE
MOPO/BI KaK MPHUPOAHBIE CMECH. DMYIbCUU U CyCHEH3UHU. 30J1H (B TOM YHCJE a’po30Jii) U Tellu.
Koarymsuus. Cunepesuc.

1.4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS U CCOHAIUS
Bona. PacTBopsl. PacTBopenne. Boia kak pactBoputesnb. PacTBOpUMOCTD BEIIECTB.
HaCBIH_ICHHLIC, HCHACBIIICHHBIC, NCPCCHIIMICHHBIC PACTBOPLI. 3aBUCUMOCTD PaCTBOPUMOCTHU Ta30B,
KHUJKOCTEH U TBEPBIX BEIIECTB OT PA3IUYHBIX (aKTOPOB.
MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA.



DJIEKTPOJUTHYECKAS] JUCCOUUANUSA. DIEKTPOIUTH U HEINEKTPOUTHI. DJIEKTPOIUTHUECKAS
qucconanus. MexaHU3Mbl AJIEKTPOJUTUYECKONW JUCCOLMAlMU JUIsl BEUIECTB C Pa3IuYHbIMU
TUMAMM XUMHUYECKOW CBsi3u. [wapaTupoBaHHblE W HETUApPATUPOBaHHbIE MOHBL. (CTENeHb
aneKkTponuTudeckoi aucconuanuu. CuibHble U cladble 3JeKTPOIUThl. OCHOBHBIE MOJIOXKEHUS
TEOPUH IEKTPOJIUTUUECKON Arcconuanu. KucioTbl, OCHOBaHMSI M COJIM KaK 3JIEKTPOJIUTHI.

Jemoncmpayuu

PacTBOprMOCTDH BEILIECTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHSI BOIBI.

PacTBOpeHue B Boje CEpHOM KUCIIOTHI U COJIE aMMOHHS.

OO6pasiubl KPUCTATUIOTHIPATOB.

H3roroBieHue runcoBom MoOBsI3KHU.

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB HA MPEIMET JUCCOLIUALIH.

3aBUCUMOCTb  CTENEHU DJIEKTPOJUTHYECKOM JUCCOIMALMM  YKCYCHOM  KHUCIOTBI  OT
pa3baBieHus pacTBopa.

JIBU>KEHHME OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJI€.

[IpuroroBnenue xKeCTKON BOABI U YCTPAHEHUE €€ HKECTKOCTH.

HNonuTsl.

OO6pasiubl MUHEPATbHBIX BOJ PA3IUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

IpakTuyeckoe 3anaTue Ne 1. [Ipurorosienue pacTBopa 3aJaHHOM KOHLICHTPALIUH.

Ilpogpunvuvie u npogpeccuonanvrno 3nauumsie 3nemenmol cooepicanus. PactBopeHue Kak
¢busuko-xumuueckuid mporecc. TersoBble 3hdexTsl mpu pacTBopeHUH. Kpucrammoruaparsl.
Pemenue 3a7au Ha MaccoBYIO J10JII0 PACTBOPEHHOIO BellecTBa. [IpuMeHeHne BOIbl B TEXHUUECKHUX
nensix. JKecTkocTh BOJBI M CIIOCOOBI €e ycTpaHeHus. MuHepaabHbie BOIBI.

1.5. Kinaccnpukanus HeopraHm4ecKuX COeJMHEHUI H UX CBOICTBA

Kucnorsl u ux cpoiicrBa. Kuciorel Kak 3J€KTPOIUTHI, UX KJIACCU(PUKALUS [0 PA3JIUYHBIM
Mpu3HaKaM. XHMHYECKHUE CBOWCTBA KHCIIOT B CBETE€ TEOPUHU DIEKTPOJIUTHUECKOW JMCCOLMALIMH.
Oco0EHHOCTH B3aWMOJICHCTBUSA KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCIOT C MeETaJlJIaMH.
OcHoBHBIE CTIOCOOBI MTOTYYEHHS KUCIIOTHI.

OcHoBanuss W uX cBoiictBa. OCHOBaHUA Kak »DJIEKTPOIUTHI, HUX KIacCUPUKAUSI TIO
pa3IMYHBIM NpU3HAKaM. XUMUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUU DIIEKTPOIUTHUECKOU
nucconanuu. Pa3noskeHre HEpacTBOPUMBIX B BOJIE OCHOBaHHI. OCHOBHBIE CIIOCOOBI MOTYyUEHUS
OCHOBAaHMM.

Coun u ux cpoiictBa. Conu kak 1eKTpoauThl. Conu cpeiHue, KUCIble 1 OCHOBHBIE.
XUMHUYECKHE CBOMCTBA COJIEH B CBET€ TEOPUM DIEKTPOTUTHUECKON muccoruanui. CrnocoOs
MOJy4eHUs coneil. [ maponus conen.

Oxcuapl U ux cpoiictBa. Coneobpasyrome U HecoieoOpasyronme okcuabl. OCHOBHEIE,
aMm(poTepHBbIE M KHUCJIOTHBIE OKCHJBI. 3aBUCHUMOCTH XapaKTepa OKCHIA OT CTETECHH OKHUCICHUS
o0pa3ymolIero ero MeTauna. XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCHIoB.

Hemoncmpayuu

B3anmoneicTere a30THOM U KOHUEHTPUPOBAHHOM CEPHOU KUCIIOT C METaJIJIaMU.

I'openune docdopa u pacTBoOpeHne NpoayKTa TOPEHUS B BOJIE.

[Tonydenue u cBoiicTBa aM(OTEpHOTO TUAPOKCHIA.

HeoOpatumplii ruaponn3 kapouga KaabIusl.

OOpaTuMbIii THAPOIU3 COJNEH Pa3TUYHOTO THIIA.

Jlabopamopuuvie onvimot

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMH.

Bs3auMoelicTBrEe METAIIIOB ¢ KUCIOTAMH.

B3auMojelicTBHE KUCIOT ¢ OKCHUIAMU METAJLIOB.

Bs3anMomelicTBUE KUCIIOT C OCHOBAHUSIMU.

B3anmoneicTBre KUCIOT ¢ COJISIMU.



HcnbiTanue pacTBOPOB LIENOYEH UHAUKATOPAMM.

BsauMoeiicTBuE 1Ie10UEN C COJISIMU.

PasnosxeHne HepaCTBOPUMBIX OCHOBAHUM.

BsauMoeiicTBuE cojiel ¢ METAJUIAMHU.

B3anmopeiicTBue colieil Ipyr ¢ Ipyrom.

[M'uaponus coseit pa3auyHOrO THIA.

Ilpojpunvuvie u npogheccuonanvno 3nauumovie 3rnemenmuvl cooeprucanus. llpasuna
pa3baBiieHUsT CepHOW KHUCIOTHI. Vcmonp3oBaHMe CEpHON KHUCIOTHI B MPOMBINIIEHHOCTH. Enkue
1IEJI0YH, UX UCIOJIb30BaHUE B MPOMBIIUICHHOCTH. ["allieHas 1 HeraiieHas U3BeCTb, X MPUMEHEHHE
B cTpoutesbCcTBe. ['umc u anedactp, runcoanue. [loustue o pH pactBopa. Kucnorthas, mienodnas,
HEWTpaJIbHAs CpeJia PpacCTBOPOB.

1.6. XuMu4eckue peakuuu

Kinaccndukanna xumuyecKux peaknui. Peakunn coeqmHenus, pas3ioxKeHus, 3a-

MenieHus, oomena. Karanuruueckue peakuuu. OOpatuMble 1 HEOOpaTUMBble peakuu. I'oMoreHHbIe
U TeTepPOreHHbIe peakUU. DK30TePMHUYECKHE M 3HIOTepMUYEcCKHE peakiuu. TernoBod 3¢ ekt
XUMHUYECKUX peakuuid. TepMOXUMHUYECKHE YPABHEHHUS.

OKHCINTE/IBHO-BOCCTAHOBUTE/IbHBIE peaknuu. CreneHp okuciaeHus. Oxkucnurens u
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHUCIIeHHE. MeToJ 3JIEKTPOHHOTO OanaHca JJis COCTaBICHUS
YPaBHEHUI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Ckopoctb xuMu4yecknx peakumii. [loHsATHE O CKOpPOCTM XHMMUYECKUX pEaKIUil.
3aBUCUMOCTh CKOPOCTH XMMHYECKUX PeaKLUil OT pa3iauyHbIX (PAKTOPOB: NPUPOIBI PEArHPYIOLINX
BELIECTB, UX KOHIIEHTpAIMH, TEMIEPaTypbl, TOBEPXHOCTU CONPUKOCHOBEHUS U HCIOJIb30BaHUS
KaTajanu3aTopoB.

OO0paTuMocTh XUMHYECKUX peakuuii. O0paTuMbie U HEOOpaTHUMbIE peakIUU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

Jemoncmpayuu

ITpumepbl HeOOPATUMBIX peaKIMi, HAYIIUX ¢ 00pa30BaHUEM OCa/Ka, I'a3a WIH BOJBI.

3aBUCUMOCTb CKOPOCTH peakLUy OT MPUPO/IbI pEarupyroIIrX BEIIECTB.

B3aumMoneiicTBe pacTBOpPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYyJb(ara HaTpus
Pa3IMYHOMN KOHLIEHTPALUU U TEMIIEpaTyphl.

Mognenb Kunsmero cios.

3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaklMy OT MPUCYTCTBUS KaTajlu3aTopa Ha IpHUMeEpe
pa3IokKeHus MEPOKCUIA BOAOPOIa C IOMOIIBIO JUOKCUAA MapraHa U KaTalasbl.

Mogens sanekTponusepa.

Monenb 31eKTpOIN3HON BaHHBI [ TOJTY4YEHHS] ATFOMUHUS.

Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimoi

Peaknus 3amenienns Meau Kene30M B pacTBOPE METHOIO KyIopoca.

Peaxnum, naymue ¢ o0pa3oBaHueM ocajika, ra3a Win BOJIBL.

3aBUCUMOCTb CKOPOCTH B3aUMOJIEHCTBUS COJISTHOM KUCIIOTHI C METAJUIaMU OT UX IPUPO/IBL.

3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS LIUHKA C COJISIHON KHUCIIOTOM OT €€ KOHLEHTPALUH.

3aBUCUMOCTh CKOpOCTH B3ammojencTBus okcuga wmeau (II) ¢ cepHoit kucmoToir OT
TEMIIEPATYPHI.

Ilpogunvuvie u npogeccuonanvno 3nauumsie rnemenmst codeprycanus. llonsarue o6
ANIEKTPONIN3E. DNEKTPOJIM3 PACILIaBOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOIMTHUECKOE IOJyUEHUE
amomunus. IlpakTuyeckoe mnpuMeHeHue asnekTponusa. [anpBaHoruiactuka. ["anmpBaHOCTETrHS.
PapunupoBanue 1nBeTHbIX MeTayuioB. Katamus. ['OMOTeHHBIE W T'€TEpPOreHHBIE KaTalW3aTOpBI.
[Ipomoropsl. Katammruueckue sigpl. MarnOuTopsl. [Ipon3BocTBO aMMHaka: ChIphbe, anmmaparypa,
Hay4YHbI€ IPUHLIMIIBI.

1.7. MeTaaabl 1 HEMETAJLIbI



MeTtaiabl. OcOOEHHOCTH CTPOEHHS aTOMOB U KpHCTAIIOB. DPU3NYECKUE CBOMCTBA METAJIIOB.
Knaccupukanus MeTauioB 1O pasiMYHBIM IpU3HAKaM. XHMHYECKHE CBOICTBa METaJlIOB.
DNEKTPOXUMHUYUECKHUN PSIJT HAMPSDKEHUH MeTaiioB. Mertamtotepmus. OOIme crnocoObl MOTyYSHHS

MerauioB.  [lowstue o  merammypruu.  [lupomeramnyprusi,  TUAPOMETAUIYyprus U
anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemeramnbl. OcoGeHHOCTH CTpoeHHMsI aToMoB. Hemeramnsl — MOpoOCTble BEIIECTBA.

3aBUCHMOCTbH CBOMCTB T'aJIOTEHOB OT UX IMOJIOXKEHUS B IEPHOINUYECKON cucteMe. OKUCIUTENbHBIEC U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HMX TIOJIOXKEHUS B pALY
3JIEKTPOOTPULATEIIBHOCTH.

Jemoncmpayuu

Kosutekuust metamios.

B3auMogeiicTBue MeTalioB € HeEMeTallaMu (OKele3a, IMHKAa W aJIIOMHUHUS C CEpoH,
ITIOMHUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE KeJe3a B XJIOPE).

['openue merasnios.

AOMUHOTEPMHSI.

Komnnexkuust nemeramioB. ['openue nHemetaisioB (cepsl, docdopa, yris). BeitecHeHue mMeHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIEH O0Jiee aKTUBHBIMU TaJIOTEHAMM.

Mopenb TpOMBIIUIEHHONW YCTaHOBKH JUIsl IPOU3BOJCTBA CEPHOM KUCIOTHI. Mojenb neuu 1is
o0xwura m3BecTHsKa. KoJuteKuu mpoayKinui CHIIMKATHOW MPOMBINUICHHOCTH (cTekia, (apdopa,
(dasiHCa, IeMEHTa Pa3IMYHbIX MapOK U JIp.).

Jlabopamopmuvie onvimot

3aKajika M OTIYCK CTaJIu.

O3HaKOMJICHHE CO CTPYKTYPaMH CEPOTro U OEJIoro 4yryHa.

Pacno3naBanue pyn xenesa.

Ilpakmuueckue 3anamus

IIpakTnyeckoe 3ausaTue Ne 2. [lonyuenue, cobupanue u pacro3HaBaHHUE ra30B.

IpakTuyeckoe 3anaTue Ne 3. PemieHne sSKkCiepuMEeHTAIBHBIX 3a/1a4.

Ilpogpunvuvie u npogeccuonanvno 3nauumvie Inemenmol cooeprycanusn. Kopposus
METAJUIOB: XMMHYECKasi U DJIEKTPOXUMHYECKasi. 3aBUCHMOCTh CKOPOCTH KOPPO3UHM OT YCIOBHUH
okpyxaromen cpenbl. Kiaccudukamuss Koppo3uu METaIOB MO pa3iudHbIM npu3HakaMm. CrocoObl
3alIUThl METAUIOB OT Koppo3uu. [Ipoms3BoacTtBo yyryHa u cranu. llonmyueHne HeMeTamioB
(GpakMOHHON TMEPEeroHKOW JKHJIKOTO BO3AyXa M JJIEKTPOJIM30M PACTBOPOB WIIM PACILIaBOB
AeKTPoJIUTOB. CUIIMKaTHAS IPOMBIIIIEHHOCTh. [IpOU3BOACTBO CEpHOI KUCTOTHI.

2. Opranuyeckasi XuMus
2.1. OcHOBHBIC NOHATHS OPrAaHNYECKON XMMHUH M TEOPHS CTPOCHHUS OPraHMYeCKHX
COeIMHEHU I

IIpenmer oprannmyeckoid xumuu. IIpuponHble, HCKYCCTBEHHBIE M CHUHTETHUYECKHE
opraHudeckure Bemectsa. CpaBHEHNE OPraHUYECKNUX BEHIECTB C HEOPraHUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOCHUE KAK MOPSIIOK COEMHEHUS aTOMOB B MOJIEKYJIBI
10 BaJIEHTHOCTH.

Teopust cTrpoeHusi oprannyeckux coennnenuii A. M. bByriepoBa. OCHOBHBIE MOJOXKEHUS
TEOPUU XMMHUYECKOTO cTpoeHus. 3oMepust u n3zomepsl. Xumuueckue GopMyIibl U MOAEIN MOJIEKYII
B OpPraHMYECKON XUMUHU.

Kaaccuduxanusa oprannyeckux Bemects. Kiaccudukanus BemecTs Mo CTPOSHUIO
YIJIEPOJAHOIO CKelleTa W HaIM4MI0 (PYHKIMOHANBHBIX rpymm. ['omonorn m romonorusa. Hauana
Homenknarypsl [lUPAC.

Knaccupukanma peaknuidi B opraHmveckoil xumum. Peakuuu npucoennHeHus
(ruapupoBaHus, raJIOTEHUPOBAHUS, TUAPOTaIONeHUPOBAHUS, TUApaTalum). Peakuun oTiierieHus
(meruzmpupoBaHusi, IErMIpOraJIorT€HUPOBAHUS, AeruapaTtanuu). Peaknuum 3amemenus. Peakiuun
HU30MEpHU3aLHUH.

Jemoncmpayuu



Mopenu MOIEeKyII TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTMHEHUM.

KauectBeHHOE OOHapykeHHE Yyriepoja, BOJOpPOAAa M XJIOpa B MOJEKYJIax OpPraHHMYeCKHUX
COCIMHECHUM.

Jlabopamopuwtii onvimul

H3roroBnenue Moaenei MOJIEKYJ OPraHMYECKUX BEILIECTB.

Ilpogunvuvie u npogeccuonanvno 3nauumvie r1emenmul cooeprycanus. llonstue o
cyOcTpare u pearcHre. Peaknuu OKHCICHHS M BOCCTAHOBJICHHS OpPraHMYECKHX BEIIECTB.
CpaBHeHue kinaccuuKaly COEIMHEHUH M KiIaccu(UKAMKU peakuil B HEOPraHU4YeCKOW u
OPraHU4YeCKOM XUMHH.

2.2. YriieBoaopoabl U UX NPUPOJIHbIE HCTOYHUKH

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUH psill, U30MEPHUS U HOMEHKJIaTypa aJIkaHOB. XUMUYECKUE
CBOWCTBA ajKaHOB (MeTaHa, 3TaHa): TOPEHME, 3aMEIlEHHE, pPAa3JIoKEHHe, JeTrUApPUPOBaHUE.
[IpumeHeHue anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DOTWIEH, €ro IoJlydeHue (JeruJpupoBaHUEM 3TaHa, JIENOoJIMMEepU3aLueii
MOJIMATUIICHA). ['OMOJIOTHYEeCKUi psifl, ©30MEPHs, HOMEHKJIATypa aJKeHOB. XMUMHYECKHUE CBOMCTBA
STUJICHA: TOPEHHUE, KadecTBEeHHble peakiuu (oOecuBeunBaHue OpPOMHONH BOJBI M pacTBOpa
IepMaHraHaTa Kajus), ruaparanus, noiuMmepusanus. [lpuMenenue stTuneHa Ha OCHOBE CBOMCTB.

Juennl n kayuyku. [loHATHE O nuEHAX Kak yrieBOAOPOAax C ABYMs JBOMHBIMH CBS3SIMH.
ConpsbkeHHblEe AMEHbl. XUMUYECKHEe cBoMcTBa OyragueHa-1,3 u wu3omnpeHa: obOeclBeunBaHUE
OpOMHOI1 BO/IbI U IOJMMEpU3aLUs B Kaydyyku. HaTypanbHblil 1 CMHTeTHUECKUE KayduyKu. Pe3una.

AJKuHBL. AtieTriieH. XUMHUYECKHE CBOMCTBA alleTUIICHA: TOPEHHE, 00eCIBeUnBaHUE
OpOMHOI BOJbl, MPUCOEAMHEHUH XJIopoBOAOpoAa M ruiparanus. IlpumeHeHue aneTwiieHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi U30MEpHs C AJIKAJUEHAMMU.

Apenbl. benzon. Xwumuyeckue cBoiicTBa O€H305la: TOpEHHE, pPEAKLUUU 3aMELICHHs
(ranorennpoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpuponnbie HCTOYHMKHM YyriaeBoaopoaoB. IIpuponHblii ra3: coctaB, NPUMEHEHUE B
kauecTBe TorumBa. Hedte. CocTaB u nepepadorka Hedtu. [leperonka nedpru. Hedprenpoaykrsr.

Jemoncmpayuu

I'openne MeraHa, 3TUjIEeHa, alleTUIICHA.

OTHolIeHHEe MeTaHa, 3TWJICHA, alleTH/IeHa W OeH30Jla K pacTBOpaM NEepMaHraHaTa Kajaus U
OpOMHO¥ BOJIE.

[Tonmyyenue 3TuiIeHa peakuueil neruapaTaluy 3TaHoja, alleTUIeHa — TUAPOIN30M KapOuaa
KaJIbLUS.

Pa3noxeHne kaydyka npu HarpeBaHNUH, UCIIBITAHUE MPOJLYKTOB Pa3JIOKEHNUs HA He-
MpeeIbHOCTb.

Komnexmust o6pasunoB Heptn u HedTenpoaykroB. Kommekuus «KameHHBI yronap u
MPOIYKIIHS KOKCOXUMHUYECKOTO ITPOU3BOICTBAY.

Jlabopamopnvie onvimoi

O3HakoMJIEHHE ¢ KOJUIeKInel o0pa3oB HeTH U IPOAYKTOB €€ MepepadoTKH.

O3HakoMJIEHHE C KOJUIEKLIMEH KaydyKoB U 00pa3liaMu U3/AeIHi U3 PE3UHBI.

Ilpogpunvuvie u npogeccuonanvno 3nauumvle nemenmosl cooepycanus. Ilpasuno B. B.
MapkoBHukoBa. Knaccugukanus u HazHaueHue kayuykoB. Knaccudukanus u Ha3HaYCHHE PE3MH.
Bynkanuzanusa kayuyka. [lomydeHue aneTwiieHa NMUPOJIM30M MeTaHa M KapOWJIHBIM CIIOCOOOM.
Peakuust monuMepuzanuu BuHwiIxiaopuaa. IlonuBununxiaopun u ero npuMmenenue. Tpumepusanus
anerusieHa B Oen3on. Ilonstue 06 skcrpakuuu. BoccraHoBieHne HUTpoOOEH307a B aHUIIUH.
I'omonornueckuii psan apeHos. Tomyos. HurpoBanue tomyona. Tpotun. OCHOBHbIE HallpaBICHUS
MIPOMBIIIICHHOW TepepadOTKu TpupogHoro rasza. IlonmyTHeli HeTsSHOW Ta3, ero mepepadoTka.
[Tporiecchl MPOMBINIICHHON TepepabOTKu He(pTH: KPeKHHT, pudopMuHr. OKTaHOBOE YHCIO
OEH3MHOB M LETAHOBOE YMCJIO IU3ENbHOro ToIuMBa. KokcoXxmmuueckoe NPOU3BOJACTBO U €ro
IIPOYKIIHSL.



2.3. Kucaopoacoaep:kamme opraHudeckne coelMHeHus1

Cnuptel.  [losyuenue »5TaHona OpoKEeHMEM INIIOKO3bl M TUApaTanueil  3TUIIeHA.
I'uapokcuibHas rpynna Kak ¢yHKuuoHadbHasA. [loHATHE O MpeaenbHBIX OJHOATOMHBIX CIHUpTaX.
XUMHUECKUE CBOMCTBA 3TaHOJA: B3aUMOJEHCTBUE C HAaTpUEM, 00pa30BaHHUE MPOCTBIX U CIOXKHBIX
5¢UpOB, OKHCICHHE B ajbaerui. [IpuMeHeHHe 3TaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIH3M, €ro
MOCJIEJICTBHS I OPIaHNU3Ma YeJI0BeKa U MPeyNpeKIeHUE.

I'muuepuH Kak npeacTaBUTENb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuys Ha
MHOI0aTOMHBIE CIUPTHI. [IpMeHenue rimnepuHa.

®enon. Pusnyeckre U XUMHUYECKUE CBOMCTBA (peHONa. B3anMHoe BiusHUE aTOMOB B
MoJieKyJie (heHoJa: B3aMMOJEHCTBHE C TMIPOKCUAOM HATpus U a30THOW kuciotoil. [Ipumenenue
(heHosa Ha OCHOBE CBOWCTB.

Aabaeruasbl. [Tonsarue 06 anpaernaax. AnbaeruHas rpynmna Kak ¢ yHKIIHMOHAIbHAsL.
dopMalbIETU]l U €ro CBOWCTBA: OKHMCIEHUE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBIJIEHHE B
COOTBETCTBYIOLMM crnupT. IlonmyueHue anpAEeruoB OKUCIEHHEM COOTBETCTBYIOIIMX CIHMPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciaorsl. [Tonsarue o kapOoHOBBIX kuciaoTax. KapOokcuinbHas rpymnmna
KaK (QyHKIMOHAIbHAsA. ['OMOJIOTMYECKHA P MpeNeNnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyyenne KapOOHOBBIX KHUCIIOT OKHCIEHHEM aJIbJCTWAO0B. XHMHUYECKHE CBOMCTBAa YKCYCHOMH
KHCJIOTBI: O0IIME CBOMCTBA C MUHEPAJIHHBIMHU KHUCIOTaMU M peakuus srepudukanun. [Ipumenenne
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BhIciine KUpHbIe KUCIOTHI HA IpUMepe NaJIbMUTHUHOBON U
CTE€apUHOBOM.

Caoxnble 3¢upbl U kupbl. llonydyeHue ciIoXHBIX 3(QUPOB peaknuen STepUPHUKaALMH.
CrnoxHbie 2QUpHI B MPUPOJE, UX 3HAYeHHE. [I[puMEHEHHE CII0KHBIX d(UPOB HA OCHOBE CBOMCTB.
XKups! kak cnoxsble 3gupsl. Kinaccudukanus xupoB. XMMHUYECKHE CBOWCTBA KUPOB: TUAPOIU3 U
TUAPHUPOBAHNUE KUAKUX )KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB. MbLia.

¥YraeBoabl. YTIIeBobl, X KiacCU(UKaLUs: MOHOcaxapuabl (TIII0K03a, PpyKTO3a),
aucaxapuabpl (caxaposa) W mosmcaxapuibl (Kpaxmana U Ieioio3a). [noko3a — BelecTBo ¢
JBOWUCTBEHHON (yHKIMEH — anmbaerugocnupT. XUMHUYECKHE CBOMCTBA IJIIOKO3BI: OKHCIIEHHE B
TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpPOUT, criupToBOEe OpokeHue. [IprMeHeHne riroKo3sl
Ha OCHOBE CBOWCTB. 3HAu€HHUE YIVIEBOJOB B JKMBOM NIPUPOJE M KU3HM uenoBeka. [lonstue o
peakuusax TMOJUKOHAECHCAMUM M TUJIPOJM3a Ha NpHUMEpPEe B3aWMOINPEBPAIICHUN: TJIOKO3a <>
HoJIucaxapu.

Jemoncmpayuu

Oxucnenue cnupTa B ajabAeTu.

KauecTBeHHBIE peaKkIIM HA MHOTOAaTOMHBIE CITUPTBHI.

PactBOprMOCTh (heHoJIa B Bojie IpU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauecTtBenHsle peakiyu Ha (HeHoII.

Peaxius cepeOpsiHOTO 3epKajia albJIeru0B U TIIOKO3BI.

OxucneHue anbAETUIOB U TIIIOKO3Bl B KHCIOTY C ToMmolmbio ruapokcuga wmeaun (II).
KavectBennas peakuus Ha kpaxmai. Komnekius s3¢pupHbIX Macen.

Jlabopamopuuvie onvimot

PacTBOpeHune rmuneprHa B Bojie U B3auMoaencTeue ¢ rugpokcuom Meau (I).

CBoiicTBa YKCYCHOM KHCIIOTHI, OOIIIHME CO CBOMCTBAMU MUHEPATbHBIX KHCIIOT.

Jloka3aTenbCcTBO HEMPEAEIBHOIO XapaKkTepa *KHUAKOIO KHUPa.

B3aumopeiicTBue riroko3bl ¥ caxaposbl ¢ ruapokcuaom meau (I1).

KauecTBeHHas peakuys Ha Kpaxmail.

Ilpogpunvuvie u npogheccuonanvro 3nauumole rnemenmol cooepircanusn. MeTUIOBbIN cupT
U €ro HCIOJb30BaHUE B KAa4eCTBE XUMHUYECKOTO ChIpbi. TOKCMYHOCTH METaHOJa M IpaBUia
TEXHUKH O0€30MacHOCTU IMpH paboTe ¢ HUM. DTWIEHIJHMKOIb U €ro NpUMeHeHHe. TOKCHYHOCTh
STUJICHIJIMKOJS M TpaBWIa TEXHUKU Oe3omacHoCTH Hpu pabdore ¢ HuM. [lonmyuenue denona u3
IPOAYKTOB KOKCOXMMUYECKOT0 TPOU3BOACTBA U U3 OeH3zona. [lonukonaeHcanus popmanpaeruaa ¢
¢denonom B enomodopmanbaeruHyo cmory. Aneranpaerua. IloHATHE 0 KeTOHAaX Ha MpuMepe



arieroHa. [IpuMeHeHHe aneToHa B TEXHUKE M MPOMBINUIEHHOCTH. MHOrooopasue KapOOHOBBIX
KHUCJIOT (IaBeleBOM KHUCIOTBl Kak JBYXOCHOBHOHM, aKpHWJIOBOH KHCIOTBI KakK HENpeIesbHOH,
OEH30IHOM KHCIOTHI Kak apoMaThueckoii). [InenkooOpasyromue Macia. 3aMeHa )KUPOB B TEXHHKE
HEMMILIEBbIM ChlpbeM. CHHTETHYECKHE MOOIUE CpeAcTBa. MOJOYHOKHCIOE OpOKEHHE TIFOKO3BI.
Kucnomonounsie npoayktsl. CuiiocoBanue kopmoB. HutpoBanue nemitonossl. [Iupokcuing.

2.4. A3oTcoaep:kamue opranndyeckue coequHerusi. Iloaumepst

Amunbl. Ilonarue o006 amunHax. AnudaTuueckue amMuHbl, HUX Kilaccupukaluusg U
HOMEHKJIaTypa. AHWJIMH KaK opraHudyeckoe ocHoBaHue. [losyueHue aHwiIMHA M3 HUTPOOEH30IA.
[IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBL. AMHHOKHCIOTHL Kak aMmdoTepHble AU(YHKIHMOHAIBHBIE OpPraHUYECKHE
coelMHEeHMs. XUMHYECKUE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJCIHCTBUE C LIEIOYaMH, KUCIOTAMHU U
Apyr ¢ JapyroMm (peaxkuus nosiMkoHjeHcauuu). Ilentuanast cBs3p u nonunentuisl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpUYHAs, TpeTUYHas CTPYKTYpbl O€NKOB. XUMHYECKHE CBOICTBa
OENKOB: TOpeHHe, JeHATypalus, THIPOIN3, [IBETHbIE peakiuu. buonornueckue GyHKIMN OEIKOB.

Iosmmepsl. beinku u noiucaxapuibl Kak OMONOIUMEDSI.

IlnacTmacenl. [lomydyeHne noamMepoB peakuued MOMUMEPU3aLUA U TOJTUKOHICHCAIUU.
TepMormiacTH4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niuactmacc.

Bosiokna, ux kiaaccupuxkanusa. Ilomydyenne BoOKOH. OTaenbHbIE NPEACTABUTEIN
XUMHUYECKHUX BOJIOKOH.

Hemoncmpayuu

B3anMozencTBre aMMHaKka M aHUIMHA C COJISTHOM KHUCIOTOM.

Peaknus anunmHa ¢ OpoMHOM BOJIOM.

Jloka3aTenbCcTBO HATMYMSI (PYHKIIMOHAIBHBIX IPYMI B paCTBOPaX aMUHOKHUCIIOT.

PacTtBopenue u ocaxkaeHnue 0enkoB. LIBeTHbIe peakun OEIKOB.

I'openune nTuybero nepa v WEPCTIHON HUTH.

Jlabopamopnvie onvimoi

PacTBOpeHune 6enkoB B BOJIE.

Obnapy>xeHue 6eIKOB B MOJIOKE M MSICHOM OyIIbOHE.

Jlenatypauus pacTtBopa Oelka KypHHOrO Silla CIHUPTOM, pAacTBOpaMHU COJIEH TSDKEIIBIX

METaJUIOB U MPU HAarPEBaHUHU.

Ilpakmuueckue 3anamus

IIpakTnueckoe 3ansitne Ne 4. PemieHue SKCIEepUMEHTAIbHBIX 3a]lad Ha HMJIEHTH()UKALUIO
OPraHNYeCKUX COCTUHEHUH.

IIpakTnuyeckoe 3ansitne Ne 5. PacriozHaBaHue M1acTMacc U BOJIOKOH.

Ilpogunvuuie u npogpeccuonanvmno 3HauuMble I71eMEeH M bl cooepoicanusi.
AMHHOKaIIpOHOBAas KuciaoTa. KarpoH Kak npecTaBUTENb ITOJIMAMUIHBIX BOJIOKOH. Mcrionb3oBaHue
ruAponn3a OelKOB B MpOMBIIUIEHHOCTH. [lomuBuHumxmopuna, nonuterpadTopaTiiieH (Tedion).
®denonodopmanbaeruaabie miactMacesl. Llemrynonn. [IpoMbInuieHHOE TPOU3BOICTBO XMMUYECKUX
BOJIOKOH.



TemaTn4yecknii n1aH 001eodpa3oBaTeNbHON y4eOHOMH TUCHUIINHBI

«XHMHSD»
HanmMeHnoBanwue pa3ienoB U TeM Obsen ITo B3auMOEHCTBHUIO C
o0Opa3oBaTenbHOM HpetioAaBaTe e
Harpy3Ku Bcero Hparririeciie
paboThI
BBenenune 2 2
Pasznen 1. Oo6masn /| 70 70 6
HEOpPraHW4YecKasi XUMUs
1.1 OcHOBHBIE HMOHATHUS U 3aKOHBI 6 6
XAMHUHU
1.2 Tlepuoguveckuid 3aKOH W 8 8
nepuoInIecKas cucrema
XUMHYECKHX  3jaemeHToB  JI.H.
MeHneneeBa U CTPOCHHE aTOMa
1.3 Ctpoenue BemecTra 10 10
1.4 Bona. PactBopsl. 8 8 2
DIIEKTPOTUTHIECKAs
JIACCOLUAIINS
1.5 Knaccudukanms 12 12
HEOPraHWYECKUX COECAUMHEHUN U
X CBOMCTBA.
1.6 Xumuueckue peakuu 14 14
1.7 MeTaisl © HEMeTaJIbl 12 12 4
Paznes 2. Oprannveckass XMMHA 42 42 4
2.1 OcHOBHBIE ITOHATHS 8 8
OpPTaHWYECKON XUMUHU U TEOPHS
CTPOCHUS OpPTaHUYECKUX
COeTMHEHNN
2.2 VYraeBomopoabl M HX 12 12
MPUPOJIHBIE HCTOUHUKH
2.3 Kucnoponconepxaniue 10 10
OpraHUYECKUEe COCTUHEHUS
24 AzoTcoaepkaime 12 12 4
OpTaHHYECKHE COEIMHEHHS.
ITonumepsr
NTOI'O 114 114 10

Ilpomerrcymounan ammecmayusn 6 hopme oughghepenyupoeannozo 3auema




XAPAKTEPUCTHUKA OCHOBHBIX BUAOB JEATEJIBHOCTH CTYJAEHTOB

Coaepixanue o0yueHust

XapaKkTepucTHKA OCHOBHBIX BU/J0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

Baxueiinime xumuaeckue
IOHATHSI

YMeHue [JaBaTh ONpPEAEICHHE W ONEPUPOBATh  CICAYIOIIMMHU
XMMHYECKHMHU TOHSATHSMH: BEIIECTBO, XUMHUYECKHH JJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAas W MOJICKYJSpHas MacChl, MOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAA CBA3b, SJICKTPOOTPHULATCIIBHOCTD,
BaJICHTHOCTH, CTETNICHb OKHCIICHHS, MOJIb, MOJISIPHAs Macca,

MOJISIPHBI 00BbEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISPHOTO
U HEMOJEKYISAPHOTO  CTPOCHMS, PACTBOPBI,  DIEKTPOIUT U
HEDJICKTPOJIUT, DSJCKTPOIUTHUYECKAs] JUCCOLHUAIMSA, OKHCIUTEIb WU
BOCCTaHOBHTEIIb, OKUCIICHUE M BOCCTAHOBICHHE, TEIUIOBOH A(PQEKT
peakuuy, CKOPOCTh XHMMHUYECKOH peaKIWu, KaTalu3, XUMHUYECKOe
paBHOBECHE, YIJCPOOHBIN  CKeNleT, (YHKIHOHAJIbHAs TpyIIa,
M30MepHsl, TOMOJIOTHs

OCHOBHBIE 3aKOHBI
XUMUAUN

@opMyJIMPOBAHUE  3aKOHOB  COXPAHEHHMS MAcChl BEIIECTB U
IIOCTOSIHCTBA COCTAaBa BEILECTB.

YcraHoBKa NPUYMHHO-CIICICTBEHHOM CBS3U MEXIY COAEpPKaHUEM
ATUX 3aKOHOB M HANHCAHMEM XHUMUYECKUX (OpMyNTl U YpaBHEHHIA.
VYcraHoBKa ~ 3BOJIOLMOHHOM — CYIIHOCTHM ~ MEHJENEEBCKOM U
COBpeMEeHHOW (OpMyIHUPOBOK Tmepuoanueckoro 3akona J[. U.
MengeneeBa. OObsicHeHHE (UBNYECKOTO CMBICTA  CHUMBOIUKH
MIEPUOINYECKON

Tabnuipl xumudeckux sneMmeHtoB J[. M. MengeneeBa (HOMepoB
dJI€MEHTa, MEePUOoaa, TPYIIIb) U YCTAHOBKA MPUYUHHO-CIIEACTBEHHOM
CBSI3U MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B IMEpUOAaX U
rpymnmnax.

XapakTepucTUKa JJIEMEHTOB MalblX W OONBIIUX MEPUOAOB MO UX
nonoxenuro B Ilepuogmueckonn cucreme JI. WM. Menneneesa.
OCHOBHbIE TEOPUU XUMUU

Baxueiinue BeriecTsa
A MaTEpHAIIbI

XapakTepucTuka COCTaBa, CTPOCHMS, CBOWCTB, IIOJY4EHHS U
npuMeHeHust BaxkHelmux metrauioB (IA u II A rpynn, amromunHus,
JKellea, a B €CTECTBEHHO-HaydHOM TMpoduie MU HEeKOoTopbhix d-
2JIEMEHTOB) U MX COEIMHEHUI. XapaKTEpUCTUKA COCTaBa, CTPOCHMSI,
CBOMCTB, NIOJIy4E€HUS U IPUMEHEHMSI BakHeHMX HemeTaios (VIII A,
VIIA, VIA rpynm, a takxke azora u ¢ocdopa, yriepoaa U KpeMHuUs,
BOZOPOJA) U MX COEAVHEHMH. XapaKTepUCTHKAa COCTaBa, CTPOCHMSI,
CBOMCTB, TIOJIy4eHMs M IPUMEHEHHMS  BaXXHEHIIMX  KJIACCOB
YTJIEBOIOPOAOB (QIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJJKUHOB,apPEHOB)
u ux HauOojee 3HAYMMBIX B HAPOJHOXO3SMCTBEHHOM  IUIAHE
MpeICTaBUTENEH.  AHAQJIOTMYHAsg  XapaKTEPUCTUKA  BaXKHEHIIUX
MPEACTAaBUTENECH JIPYTrUX KJIAacCOB  OPraHWYECKUX COCOUHCHMM:
METaHOJIa U 3TaHOJA, CIOXKHBIX 3(UPOB, KUPOB, MBUI, aJbIETHIOB




(popmanbaeruion u aleTalbIeTUIa), KETOHOB (amreTona),
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTHI, ISl €CTECTBEHHO-HAYYHOT'O
npouiIs MpeICTaBUTENeH IPYruX KJIAcCOB KHUCIOT), MOHOCAXapHJIOB
(raroKo3bl), AMcaxapuioB (caxaposbl), MOJIMCaxapuuoB (Kpaxmaia U
LEJUTIONIO3b]),aHIIIMHA, aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIJaCTMAacC

XUMHUYECKUN SI3BIK
U CUMBOJIMKa

Hcnonp3oBanne B yueOHOH M TPO(ECcCHOHANBHON eATEIbHOCTH
XUMHUYECKUX TEPMUHOB U CHUMBOJIMKH.

Ha3BaHune n3y4eHHBIX BEIIECTB 10 TPUBUAIBLHON WIH MEKIyHAPOIHOU
HOMEHKJIATYPE M OTPa)KCHHE COCTaBa DTUX COCIMHEHUH C IIOMOILBIO
xuMu4deckux  (opmyn. OTpakeHHE XHMHUYECKHX MPOIECCOB C
IIOMOLIBIO YPABHEHUI XUMUYECKUX PEAKLUN

XUMHUYECKHE p€aKuuun

OObscHEeHHE CYIIHOCTH XHUMHYecKux mpoueccoB. Knaccudukanus
XUMHAYECKHX PEAKIUi M0 pa3jMYHbIM TPU3HAKAM: YUCIIY U COCTaBY
MPOJIYKTOB W PEAreHTOB, TEIUIOBOMY 3P QeKTy, HarpaBieHHIO, (ase,
HaJINYUIO KaTtaJm3aropa, NU3MCHCHUIO cTereHen OKHCJICHUA
3JIEMEHTOB, 00pa3yIOIIMUX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIEro
pas3siiniyHoro B  THUIOJOIUH peaKHI/IfI JJISL HeOpFaHHHGCKOﬁ n
OpPTraHUYeCKON XHUMHUHU.

Knaccuduiukarys BemecTs U MPOLeccOB ¢ TOUKH 3PCHHS
OKHUCJIEHUA-BOCCTaHOBJeHHs. CocTaBleHUE YpaBHEHHH peakiuii c
MOMOIIBI0 METO/IA IEKTPOHHOTO OaaHca.

OObsicHeHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakluuu u
M0JIOKEHUS XUMHUECKOTI0 PAaBHOBECHUS OT Pa3IMUHbIX ()aKTOpOB

XUMHYEeCKIH BrinosiHeHNE XMMUYECKOTO SKCIIEPUMEHTA B TIOJITHOM COOTBETCTBUH C
JKCIIEPUMEHT npaBwiaMu OezonacHocTu. Habmionenuwe, ¢ukcamus U OMUCAHHE
pe3yJIbTaTOB IIPOBEAECHHOI0 IKCIIEPUMEHTA
XuMuueckas [IpoBeneHue caMOCTOSTENHHOTO TOMCKA XUMUYECKOW MHPOPMAIHH C
uHpopManus WCIONBb30BAHUEM  PA3JIMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX

W3IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTUH [UIsi 00pabOTKU H
neperayl XuMuideckoi nHGopMaIuu U ee MpeJICTaBICHUs B pa3-
JUYHBIX (popmax

PacdeTsl 1o XUMHYECKUM

bopmynam
U YPaBHEHUAM

YcraHOBKa 3aBUCUMOCTH MEXAY KaueCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMH XMMHUYECKHX OOBEKTOB U MPOILIecCOB. Perenue pacueTHbIX
3a/1a4 110 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM

[Ipodunsroe u

po¢eCCHOHAIBHO
3HAYNMOC
cofiep>KaHue

OObscHEeHNEe XUMUYECKUX SIBJICHUH, MPOUCXOIAIINX B MIPUPOAE, ObITY
U Ha NIPOU3BOJICTBE.

Omnpenenenne BO3MOXKHOCTEN IPOTEKAHNS XMMUUECKHUX IIPEBPALLCHUN
B Pa3JINYHBIX YCIIOBUSX.

CoOnroneHne MpaBWJI  HKOJIOTMYECKH TPAMOTHOTO TOBEICHHUS B




okpyxarome cpege. OleHKa BIUSHUS XUMHUYECKOTO 3arps3HEHUs
OKpY>Karolleu cpeibl

Ha OpPraHu3M YeJIOBeKa U APYTHE KUBBIE OPTaHU3MBI.

Cobnronenne mpaBuil 0€30HAaCHOTO OOpaIIEHUs] C TOPIOYUMH H
TOKCUYHBIMU  BEIIECTBaMHU,  J1a0OpaTOPHBIM  OOOpYIOBaHHEM.
[loarotoBka pacTBOPOB 3a/llaHHOM KOHIIGHTpAlMd B OBITY W Ha
MIPOU3BOJICTBE.

Kputnueckast oreHKa TOCTOBEPHOCTH XUMHUYECKOH HH(pOpMAIH,
IIOCTYIIAOLIEH U3 Pa3HBIX HICTOYHUKOB




YYEBHO- METOAUYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE
MMPOT'PAMMBI YYEBHOU JUCHUILIAHBI «XUMUS»

OcBoeHHE TMPOrpaMMbl y4eOHOW JUCIUIUIMHBI «XUMUS» OCYIIECTBISCTCS B KaOWHETE
«EcrectBo3Hanue» u kabunere TCO, B KOTOPOM MMEETCS BO3MOXHOCTh 00€CIIEYUTh CBOOOIHBII
noctyn B MHTepHEeT BO BpeMs Y4eOHOTO 3aHSATHS W B IIEPHOJ BHEY4COHOW JeATEIbHOCTH
o0yJaromuxcs

[Tomemenne kaOuHeTa yAOBICTBOpseT TpeOoBaHusaM CaHUTAPHO-IMHUIESMHUOIOTHICCKIX
npaBwi 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHameHO y4eOHOIM MeOENbI0 M CpeACTBAMHU
o0ydeHus1, JOCTATOYHBIMU JJIs BBITIOJTHEHHS TPEOOBAaHUI K YPOBHIO IOJTOTOBKH 00YYaIOIIUXCS.

B cocraB y4ueOHO-METOMYECKOTO U MAaTePUATHHO-TEXHUYECKOTO OOECIICUEHUS MPOTPaMMBbl
«XUMHS» BXOIAIT:

Crnenuaan3upoBanHas Medesib U CHCTEMbI XPaHeHUs
Jlocka knaccHast

Crou npenogasarens
CroJ1 yueHU4eCKH IByXMECTHBIN
Cryn yyeHu4eCcKui

[xad nns xpaHeHus: yaeOHbIX TOCOOMIA

HatypanbHble 00BEKTBI, MOJENH, NMPUOOPHl M HAOOPHI AJIS MOCTAHOBKM JEMOHCTPALMOHHOIO U
Y4eHUUEeCKOro 3KCIIEPUMEHTA;

Cuctema xpaHeHus TaOJIUL U I11aKaTOB

[leyaTHble U SKpaHHO-3BYKOBBIE CPEACTBA O0YUECHMUS;

CpencTBa HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

PeakTuBbi;

[lepeunn OCHOBHOM U JIOMIOJIHUTENBHON y4EOHOM JINTEPATYpBhI;

BcenomoratenbHoe 060py10BaHNE U HHCTPYKLUU;

bubnuoreunsiit GpoH.

TexHuueckue cpeactBa oOyueHHs: MyJIbTUMEAUNHHAS CHCTEMa, NMPOEKTOP, MOJOTHO, KOMIIBIOTED
(xabunet TCO).

HNudopmannonHoe obecrieueHre o0yueHus:

[lepeuens yueOHbIX U31aHul, IHTEpHET-pecypcoB, JOMOIHUTEIBHON JIUTEPATYPHI.

OrseryumuTenb

B rmpomecce ocBoeHHs NpOrpaMMbl y4eOHOM JMCUUIUIMHBI «XHUMHUS» CTYIEHTBl HMEIOT
BO3MOXXHOCTh JOCTyNa K DJEKTPOHHBIM Yy4eOHBIM MaTepuajaM [0 XUMHH, HMEIoIMecs B
CBOOOJHOM JI0CTyTIE B cucTeMe MHTepHeT, (3/IeKTPOHHbIE KHUTH, TPAKTUKYMBI, TECTHI).
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Jis1 npenogasaresiei

06 ob6pazoBanuu B Poccuiickoit @enepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-03 (B pen.
®enepanbHbix 3ak0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,



BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3Mm. oT
19.12.2016.)
[Ipuka3z MunucrepcTBa oopazoanust 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUM W3MEHCHUA

B [Ipuka3z MunucrepcrBa obpazoBanus U Hayku PO or 17.05.2012 Ne 413 “O6 yrBepkaeHuu
(benepanbHOro TOCYJapCTBEHHOTO O0OpPa30BaTENBHOIO CTaHJIApTa CPEAHEro (IOJHOro) OOIIero
oOpazoBaHus».

[TuceMmo JlemapraMeHTa rocy1apcTBEHHON MOJUTUKHU B chepe moaroroBku padbounx kaapos u 10
Muno6puaayku Poccun ot 17.03.2015 Ne 06-259 «PekoMmeHmanuu MO OpPraHHU3aIlMU TOJYyYCHUS
cpenHero oOmiero oOpa3oBaHuUs B Mpefesiax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CPETHETO
npodecCuoHaIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO 0OIIEro 00pa3oBaHus ¢ YU4ETOM TpeOOBaHUMA
(benepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOJy4aeMon mpodeccuu win
CTEUAITBHOCTU CPEAHEr0 MPOPEeCcCHOHATHHOTO 00pa30BAHUY.

Iabpuensa O. C., JIsicoa I'. I'. Xumus: kaura s npenogaBateis: yued.-MeTo1. mocooune. — M.,
2012.

labpuenssu O. C. u np. Xumus s npodecCuil W CrenuaibHOCTEH TEXHHYECKOTO Mpodus
(3JIEKTPOHHOE TIPUIIOKCHHE).

HNuTepHeT-pecypcsl

www. pvg.mk. ru (onumnuana «ITokopu BopoOGseBbI TOphI»).

www. hemi. wallst. ru (OGpa3zoBaresbHbIN CAaUT IJIS IIKOJIBHUKOB «XUMHUSI ).
www. alhimikov. net (O6pa3oBaTeNbHBII CAalT AJIS MIKOJILHUKOB).

www. chem. msu. su (QnekTpoHHas OMOIMOTEKA IT0 XUMHUH ).

www. enauki. ru (MHTepHeT-u31aHue s yuutene «EcTecTBeHHbIE HAyKN»).
www. lseptember. ru (MeToauueckas razera «IlepBoe ceHTIOPsI»).

www. hvsh. ru (xypHan «XuMHsI B IITKOJIEY).

www. hij. ru (kypHaI «XUMUS U KU3HbY).

www. chemistry-chemists. com (3/IeKTPOHHBIHN KypHAT «XXUMHKH U XHMUSD).
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