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HosicHuTebHASA 3aNMCKa
PabGouass mporpamma  00mieoOpa3oBaTeIbHOW ~ y4eOHOM  MUCHMIUIMHBI  «XHMHUS»

IpeJHasHaueHa M M3Y4YeHUS XUMHMM B IIpeJeslax OCBOCHMS IPOrpaMMbl MOATOTOBKU
CIIELHATIICTOB CPEIHEr0 3BeHa Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHMUs.

Pabouas nporpamma pazpaboraHa Ha ocHOBe TpeboBanuii PI'OC cpennero oOrmiero
00pa3oBaHMs, MPEIbIBIAEMBIX K CTPYKTYpE, COAEP)KAHUIO U pPEe3ysibTaTaM OCBOEHHsS Yy4yeOHOMH
IUCLUIUIMHBL «XHMHUS», B COOTBETCTBUM C PekoMeHpanusMu 10 OpraHu3alMy MOJy4YEeHUs
cpeaHero oOmiero oOpa3oBaHUs B IpeAeiax OCBOEHHs OOpa30BATENbHBIX IPOTrpaMM CpPEIHETO
npoeCCHOHATBLHOTO 00pa3oBaHMsI Ha 6a3e OCHOBHOT'O OOIIEro 00pa30BaHMs ¢ y4eTOM TpeOOBaHUN
(benepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M IOIYy4aeMON Hpodeccuu Win
CIELMAIBHOCTH  CpeAHero  npodeccuoHanbHOro  obOpasoBaHus (muceMo  JlemaprameHTa
roCyJJapCTBEHHOH MOJIUTUKHU B chepe moaroroBku padounx kaapos u 1O Munobpnayku Poccun
ot 17.03.2015 Ne 06-259).

Copnepxanne paboueil mporpammbl «XUMHUS» HANPABICHO HA JOCTIKCHHE CIIEHYIOMIMX
HeJiei:

* (opMupoBaHue y 0OydarOLIMXCS YMEHHsI OLICHMBATh 3HAUYMMOCTb XMMHUYECKOTO 3HAHMS JJIs
KaXJI0T'0 YEJIOBEKa,

* (hopMHpOBaHUE Y 00YyUAIOUINXCS LIEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUH B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTHHBI MHMpa; YMEHUS OOBICHATH OOBEKThl M NPOLIECCHI
OKPY’KarOILEeH TeUCTBUTEILHOCTH: IIPUPOJIHOM, COLUATIBHOM, KYJIBTYPHOU, TEXHUYECKOU Cpelbl, —
WCTIOJNB3YS ISl 3TOTO XMMHUYECKHE 3HAHUS;

* pa3BuTHE y OOYyYalOMIMXCS YMEHUW paznudaTh (PaKThl W OIEHKH, CPaBHHUBATH OIIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBS3b C KPUTEPHUSIMHU OLIEHOK M CBSI3b KPUTEPUEB C OINPENICIIEHHONW CUCTEMOMN
LEHHOCTEH, (OPMYIHPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* mpuoOpereHHEe OOYYaIOIIMMHUCSA OIBbITa Pa3HOOOpPA3HOM  JEATENbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, NMEIOIINX YHUBEPCAIHFHOE 3HAUYCHUE JUIS PA3IMYHBIX BUIOB
JesTeIbHOCTH (HaBBIKOB PELIEHMs Mpo0JieM, NPUHATHUS pEIIeHui, MoucKa, aHanu3a U 0opaboTKu
nHpOpMaIuY, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHH, COTPYAHUYECTBA, O€3011aCHOTO
0OpaIIeHus C BEIIeCTBAMHU B TIOBCETHEBHOW KH3HH).

B pabouyio mporpamMMmy BKJIIOYEHO COJIep)KaHUEe, HamlpaBieHHOe Ha (OpPMUPOBAHUE Y
CTY/ICHTOB KOMIIETEHIIMHA, HEOOXOAMMBIX Uil KQUeCTBEHHOTO OCBOEHMsS MPOTrpaMMbl MOJATOTOBKU
CIELUAINCTOB CPEAHEro 3BeHa Ha 0a3e OCHOBHOIO 001Iero o0pa3oBaHUs C MOJYYEHHEM CPEIHEro
oOmero oopa3oBaHusl.

Pabouas nporpamma y4eOHOM TUCHUIUIMHBI « XUMUS» BKIIOYAET B CeOs:
y4eOHbI MaTepHual, IOCIeI0BaTeIbHOCTh €ro M3Yy4eHHUs, paclpeselieHne Y4eOHBIX 4YacoB,
TEMaTUKy pedepaToB, BHUIBl CAMOCTOSATENIBHBIX pPa0OT, YYMUTHIBas CHELU(PHUKY OCBaWBaeMOU

CIICHHUAaJIbHOCTH.



OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»
XHUMHS — 3TO HAayKa O BELIECTBAX, UX COCTaBE U CTPOCHMH, CBOMCTBAX U IPEBPALICHUSX,

3HAQUEHUHM XMMUYECKUX BEIIECTB, MAaTCPHAJIOB U MPOIECCOB B IMPAKTUYECKOW JESATEIHHOCTH
YeJIoBeKa.

Copnepxanmne 0011e00pa30BaTeIbHON Y4eOHON AMCHUIUIMHBI «XUMHS» HANpaBICHO Ha
yCBOCHHE 00yYalOMIMMUCS OCHOBHBIX TMOHSTHA, 3aKOHOB U TEOPUIl XUMHHU; OBJIAZCHHE YMEHUSIMHU
HaOII0aTh XMMHUYECKHUE SBJICHUS, TPOBOJUTH XUMHUECKHHA SKCIIEPUMEHT, IPOU3BOAUTH PAcUYEThI
Ha OCHOBE XMUMHUYECKHX (DOPMYIT BEIIECTB ¥ YPaBHEHUIH XMMUYECKUX PEaKIHH.

B npouecce nzyueHuss XumMuu y o0y4yaromuxcsi pa3BUBAIOTCA MO3HABATEIbHBIC HHTEPECH U
MHTEIUIEKTyaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM IMPHOOPETEHUs 3HAHUU MO
XMMHUH B COOTBETCTBHH C BO3HUKAIOIIMMHU JKU3HEHHBIMHU MPOOJIEMaMH, BOCIHTHIBACTCS OEpexHOE
OTHOIICHUSI K TMPUPOJIE, TOHUMAaHUE 3I0POBOTO 00pa3a KU3HU, HEOOXOAUMOCTH TPEITyITPEKICHHS
SBJICHHWH, HAHOCSIIUX BpeI 3I0pPOBBI0 W OKpyxkamomed cpene. OHM OCBaMBaIOT TNPHEMBI
rpaMOTHOTO, 0€30IaCHOTO MCIOIH30BAHUS XUMHUECKUX BEIIECTB M MaTEPHAIIOB, TPUMEHSIEMBIX B
OBITY, CETTLCKOM XO3SHCTBE M Ha IPOU3BO/ICTBE.

[Ipu cTpyKTypupoBaHUU cojlepkKaHus 00IIe00pa3oBaTeIbHON Y4eOHOW AMCHUILIMHBL s
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX ~ OpPraHU3alMid, peATM3YIOIUX  00pa30BaTEIbHYIO
nporpaMMy CpeaHero oomiero oOpa3oBaHMsS B IpENENax OCBOCHHS IPOrPaMMBI IOJATOTOBKU
CMELMAINCTOB CpPEAHEro 3BeHa Ha 0a3e OCHOBHOro o0miero o0pa3oBaHHs, YYUTHIBAIACh
O00BEKTUBHAsA PEATbHOCTh — HEOONbIIOW 00BEM YacoB, OTHYIIEHHBIX HAa HM3Y4YEHHUE XUMHUHM U
CTpEMJIEHHE MaKCHMallbHO COOTBETCTBOBATh WJAESIM pa3BHBamOIEero ooOydeHus. I[loatomy
TEOPETUYECKHE BOMPOCH MAaKCUMAIILHO CMEIIEHBI K Hadaly M3y4YeHUs AUCUIUIUIMHBI C TEM YTOOBI
nocyuenyromuil pakTHyecKuii MaTepuall pacCMaTpUBAJICA HA OCHOBE M3YYEHHBIX TEOPUH.
Peanu3anust NeAyKTUBHOTO MOAXOJA K H3YYEHUIO XUMHMU CIIOCOOCTBYET Pa3BUTHUIO TaKHX
JIOTHYECKUX ONepalyii MBIIUICHUS, KaK aHaJlM3 M CHHTE3, O0000IeHHe W KOHKpETH3aIlus,
CpaBHEHHE U aHAJOTHS, CHCTEMATHU3alus M KiIacCH(pUKAUs U JIp.

N3yueHne XxuMum B MpoeCCHOHATBHBIX 00pa30BaTEeIbHBIX OPraHU3AIMIX, PEATU3YIOIINX
00pa3oBaTeNbHYI0 IPOTPaMMy CpeIHEro oouiero oopa3oBaHus B Mpesieinax OCBOCHUS MPOrpaMMbl
MOJITOTOBKH CIICITUAIMCTOB CPETHETO 3BeHa Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHMs, HIMEET CBOU
0COOEHHOCTH B 3aBUCHUMOCTH OT Mpoduis mpodecCHOoHaTLHOTO 00pa3oBaHus. ITO BBIPAXKAETCS B
COZICp)KaHUU OOYYEHUS, KOJIMYECTBE YAaCOB, BBIACIIEMBIX HA H3YYEHHUE OTIENBHBIX TEM
IPOrpaMMbl, TITyOHHE UX OCBOEHHS 00yJaromuMucs, 00beMe U XapaKkTepe MPaKTUYECKUX 3aHATHH,
BUJIaX BHEAYIUTOPHON CAMOCTOSITEILHON pabOThI CTY/IEHTOB.

Criermudrika M3y4eHHss XUMHUH TIPU OBJIQJICHUHU CHEIHATBHOCTSIMUA TEXHUYECKOTO TPOQHIIS
oTpaxxeHa B Kaxaol Teme pasaena «CoaepkaHue y4YeOHOW NUCHMIUIMHBD) B PyOpHKe
«[IpopunbHble M Npo(ecCHOHAIBHO 3HAUYMMBIE SJIEMEHTHI COJCpKAHUA». OTOT KOMIIOHEHT

peanM3yeTcss TpU HWHIUBUAYATBHOHW CaMOCTOSITENBFHOW pabore oOydarommxcs (HaAMHUCAaHUH



pedepaToB, MOATOTOBKE COOOIIECHHH, 3aIIUTE MTPOEKTOB), B Mpolecce y4eOHOM AEATEIbHOCTH TOA
PYKOBOJICTBOM IIperojaBatelisi (BBIMOJHEHMH XWMHUYECKOTO SKCIIEPUMEHTa - JIabopaTOPHBIX
OTIBITOB U MPAKTUYECKHUX paboT, pelICHUH MPAKTUKO-OPUECHTHUPOBAHHBIX PACUETHBIX 33]a4 U T. II.).

B mponecce n3ydeHus XUMUHM TEOPETUUYECKHE CBEIACHHS JOMOIHIIOTCS NEMOHCTPALUIMH,
JIaGOpaTOpHBIMI/I OIlbITAMU W TMPAKTUYCCKHMHU 3aHATHUAMMU. 3HAYUTEILHOE MECTO OTBOJUTCSA
XUMHYECKOMY JKcrepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (OPMHUPOBATH y OOYUYAIOIIUXCS
CIICHUAJIBHBIC IMPECAMCTHBIC YMCHMUS! pa6OTaTL C BCHICCTBAMU, BBIIIOJJHATH ITPOCTHIC XUMHNYCCKUC
OMBITHl, YYUTh O€30MaCHOMY U SKOJOTMYECKHM TPAMOTHOMY OOpalleHHIO C BEIIECTBAMU,
MaTepuajgamMH U MpoleccaMu B ObITY U Ha MPOU3BOJICTBE.

B mporecce mzyueHus: XuMUH BaXXHO (POPMHUPOBATH WHPOPMALMOHHYIO KOMIIETEHTHOCTh
oOyuatomuxcsi. [lodToMy Tpu  OpraHu3alud  CaMOCTOSATEIBHOW  pabOTBI  HEOOXOIMMO
aKLEHTUPOBATh BHUMaHUE OOy4aloUIMXcsd Ha MOHWCKe HHQPOpPMAIMH B CPEACTBAX MAaCCMEAua,
WuTtepuere, y4eOHOI M cheuuaIbHOW JHUTEpaType C COOTBETCTBYIOUIMM O(OpMIECHUEM U
IIPE/ICTaBICHUEM PE3YJIbTATOB.

W3ydyenne o0mieoOpa3oBaTebHON  y4eOHOW  JUCHUMIUIMHBI «XHUMHUS»  3aBepIIacTcs
MoJIBeICHUEM HTOroB B Qopme aud@epeHnpoBaHHOTO 3a4eTa B paMKax IIPOMEXKYTOYHOM
aTTecTalliu CTYIACHTOB B IPOILIECCE OCBOEHHUS MPOrPAaMMBbI MOATOTOBKHU CIEIMATUCTOB CPEIHErO

3BEHA C MOJIy4EHUEM CPEHETo 001Iero oopa3oBaHusl.

MECTO YYEFHOM JUCIUTIJIMHBI B YYEBHOM ILIAHE
B npodeccrnonanbHbIx 00pa3oBaTeNbHBIX OpraHU3AIUAX, PEATH3YIOMINUX 00pa30BaTEIbHYIO
nporpaMMy CpeaHero oomero oOpa3oBaHHS B TpeAesaXx OCBOSHHS IMPOTPaMMBbl IMOJITOTOBKH
CIIEIMAJIUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUs, yuyeOHas NUCIUILUIMHA
«XuUMHS» H3ydaeTcss B 0OO0IIe0O0pa3oBaTeNbHOM IUKIE YYeOHBIX MPOrpaMM MOJATOTOBKU
CHEINAMCTOB CPEeIHEro 3BeHa Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHus ¢ MOMYYEHUEM CPEIHETO

obmero oopazosanus (ITIICC3).

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIMHBI

OcBoenue coaepxaHusg Y4eOHOW IUCHUIUIMHBI «XHUMHUSA», O00ECIeUMBAET OCTH)KEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaTOB:
* TUYHOCHHBIX'
—4yBCTBO T'OPAOCTU U YBaXKCHUS K UCTOPUM U JOCTHKCHHUSAM OTEUECTBEHHOM XMMHUYECKON HAyKH;
XUMHUYECKH TPAMOTHOE TOBEICHUE B MPO(ECCUOHATBHON NESTEILHOCTH U B OBITY IpU 0OpalieHun
C XMMHYECKUMH BEIIECTBAMHM, MaTepUaIaMHt U IIPOLECCAMH;
—TOTOBHOCTh K TIPOJODKEHHIO O00pa3oBaHUs U TIOBBIIICHUS KBaTU(PUKAIMKM B H30paHHOMN
poeCCUOHATILHON EATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIETECHIUHA B

JTOM;



—YMEHHE HCIIOIb30BaTh JIOCTUXKEHUS COBPEMEHHOM XMMHMYECKOM HAyKM M XMMHYECKUX
TEXHOJIOTUH ISl TIOBBIICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pa3BUTHA B BBIOpaHHOU
poeCCUOHATILHOMN 1EATEIbHOCTH;

* MemanpeomMemHbix:

—HCIOJb30BAHUE  PA3JIMYHBIX  BUAOB  II03HABATEJIBHOM  JEATEIBHOCTH M OCHOBHBIX
MHTEIUICKTYaJbHBIX ONepanuii (MOCTaHOBKM 3a1aud, (OpPMYJIMPOBAHUS THIIOTE3, aHANIW3a U
CHHTE3a, CpPaBHEHUS, 0000IIECHNUS, CUCTEMAaTH3aIlUH, BBISIBICHUS IPUYMHHO-CIICICTBEHHBIX CBSI3EH,
IIOMCKA aHAJIOroB, (POPMYyIUPOBaHMS BBIBOAOB) /Ul PELICHUS ITOCTABICHHOM 3aJauu, IPUMEHEHHE
OCHOBHBIX METOJIOB [T03HaHU (HAOJIOJEHHS, HAyYHOI'O SKCIIEPUMEHTA) JUIsl U3YUEHUs Pa3InYHbIX
CTOPOH XHMHUYECKHX OOBEKTOB U IMpPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTb
CTaJIKUBATHCS B PO ECCHOHATBHOM cdepe;

—HCHOJb30BAHNUE DPA3JIMYHBIX HCTOYHUKOB JUIS IMOJIyYEHHMs] XUMHUYECKOW HHGpOpMaluu, yMEHHE
OLIEHUTH €€ IOCTOBEPHOCTH JIJIs IOCTUIKEHUS XOPOLIUX PE3yJIbTaTOB B podeccuoHanbHOH chepe;
* NPEOMEMHDIX:

—c(hOPMHUPOBAHHOCTH IPEJICTABICHUA O MECTE XUMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MHUPA;
[IOHMMaHHUE POJIM XUMHUH B (POPMHUPOBAHUU KPYro3opa U (PyHKIMOHAIBLHON I'PaMOTHOCTH YeJIOBEKa
JUIS PEILICHUS IPAKTUYECKUX 3aa4;

—BJIAJICHAE OCHOBOIIOJIATAIOIIMMM ~ XUMUYECKMMH IOHATHSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—BJIaJICHHE OCHOBHBIMHU METOJJaMU Hay4YHOI'O II03HAHUS, UCIIOJIb3yEMbIMU B XUMHUU:

HaOJI0ICHUEM, OIUCAHUEM, H3MEpEHHEM, SKCIEPUMEHTOM; yMeHHe 00pabaThiBaTh, OOBSICHATH
pe3ysbTaThl MPOBEJCHHBIX ONBITOB U JENaTh BBIBOJABI; TOTOBHOCTh M CHOCOOHOCTH NPUMEHSTH
METO/bI ITO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3a7a4;

—c(OpPMHUPOBAHHOCTh YMEHHS [aBaTh KOJMYECTBEHHBIE OLIEHKM W MPOM3BOJIUTH pacueTsl IO
XUMHUYECKUM (hOpMyJiaM U ypaBHEHUSIM;

—BJIaJICHHE MTPaBUJIaMU TEXHUKHU 0€30MaCHOCTH MPHU UCHIOIb30BAaHUN XUMUYECKUX BEILECTB;
—c(opMHpPOBAaHHOCT, COOCTBEHHON MO3UIMH 1O OTHOLIEHUI0 K XHWMHUYECKOW HHQOpMaIuH,

HOquaCMOﬁ N3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBeaenue
HaquHe METOABI ITO3HAHUSA BCUHICCTB U XHUMHUYCCKHUX HBHGHHﬁ. POJIB 3KCHepI/IMeHTa H

TCOPHUU B XUMUH. MOI[eJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOLECCOB.

1. OBIIASA U HEOPTAHUYECKAS XUMUA

1.1.0cHOBHbIE MOHATHS U 3AKOHBI XUMUHH

OcHoBHble moHATHS XuMuH. BemectBo. Atom. Monekyna. XUMHUYECKUM 3JIEMEHT.
Amnotponus. Ilpoctele W cnoxkHble BemiecTBa. KauecTBEHHBIH M KOJUYECTBEHHBIH COCTaB
BelIecTB. XUMHUYECKHe 3HAakH U (popmynbl. OTHOCUTENbHBIE aTOMHAs U MOJEKYISpHAas MacChl.
KommuecTBo BemecTsa.

OcHoBHbIe 3aKOHbI XUMHH. CTexHoMeTpHs. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPBL. 3aKOH ABOTaJIpO U CIEICTBUS U3 HETO.

PacuerHble 3a1auyn Ha HaXO0XKJIEHHWE OTHOCUTEIBHOW MOJEKYISIPHOW MAacchl, OMpeeIeHHe
MacCOBOM J0JIM XUMUYECKUX JIEMEHTOB B CJI0KHOM BEILIECTBE.

JemoncTpanuu. Mojenu aToMOB XUMHUYECKUX 3JIEMEHTOB. MoJenn MOJEKYyJ IPOCThIX U
CIIO)KHBIX BEIIECTB (mIapocTepkHeBbie). KoNeKius MpOCThIX U CIOXKHBIX BelecTB. Mozenb
MOJISIPHOT0 00beMa ra3oB. Ayutotponus ¢ocdopa.

IIpoduiabHbie 1 NpodeccHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBI COJep:KaHusA. AJJIOTPOIHbIE
MoauduKauu yriepoaa (ammas, rpadurt), Kuciaopoaa (KHCIOPOJ, 030H), ojioBa (cepoe u Oenoe

0JIOBO).

1.2.Ilepuoanyecknii 3axoH u Ilepnoanyeckas cucrema xumudeckux daementos /. H.
MenaesieeBa 1 CTPOCHHE aTOMA

Ilepuoauuecknii 3akon JI. HU. MengeneeBa. Otkpeitne J[. W. MengaeneeBsiM
[Tepuonmueckoro 3akoHa. [lepunonnuecknii 3akoH B hopmynuposke [1. V1. Menneneesa.

[lepuonuueckass TabnuIa XUMHYECKMX JJIEMEHTOB — TpaHuuecKkoe OTOOpaKeHHue
NEepUoINYecKoro 3akoHa. CTpyKTypa MEepHOJUYECKOr TaOMUIbl: Mepuojbl (Majible U OOJbIINE),
rpynmnsl (TaaBHast U MOOOYHAs).

Crtpoenue aroma u mnepuoauveckuii 3axon JI. U. MennesneeBa. AToM — ClIOXKHas
yactuma. Sapo (IpOTOHBI M HEHTPOHBI) M AJIEKTpOHHas obosiouka. M3ortombl. CrpoeHue
JIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JIEMEHTOB MajbiXx MepuooB. OCOOEHHOCTH CTPOCHHS
ANEKTPOHHBIX O000JOYEK aTOMOB JJIEMEHTOB OOJIBIIUX MEPHOJOB (IIEPEXOJHBIX AIIEMEHTOB).
[MousiTre 06 opbutansx. S-, p- u d-opouTanu. DIeKTPOHHBIE KOHDUTYpAIIMA ATOMOB XUMHUYESCKHUX

OJICMCHTOB.



CoBpemenHast GOpMyITUPOBKA MEPUOANUECKOTO 3aKOHA. 3HAUYCHUE MTePHOIUIECKOr0 3aKOHA
U MEPUOJNYECKON CUCTEMBbl XUMHUUYECKUX 3ieMeHTOB [[. M. MeHaeneeBa miid pa3sBUTHS HAyKd U
IMOHUMAaHUs XUMUYECKON KapTUHBI MUpAa.

HMemoncTpanuu. Paznuanbsie Gopmer [leproanyeckoit cucTeMbl XUMHUYECKUX 31eMeHTOB 1.
N. Menpeneesa.

Ipopuabuble U  npodeccHoHAJBLHO  3HAYUMbIe  JJIE€MEHTbI  COJAEpP:KaHUs.
PanuoaktuBHOCTh. Mcrnosb3oBaHue paguOAKTUBHBIX  H30TOMNOB B TEXHUYECKHX  IIEJISX.

PenTtrenosckoe HU3JTY4YCHUE U €I'0 UCIIOJIb30BAHUEC B TCXHUKE WM MCIUIIMHE.

1.3.CtpoeHue BemecrBa

HNonnasi xummuyeckasi cBsisb. KaTHOHBI, MX o00pa3oBaHHWE W3 aTOMOB B pe3yJbTare
mpouecca OKHUCICHHMS. AHUOHBI, HMX O00pa3oBaHHE U3 AaTOMOB B pe3ylbTaTe Ipoliecca
BOCCTaHOBJIECHMs. [oOHHas CBA3b, Kak CBSI3b MEXAY KaTHOHAMM M AaHMOHAMHM 3a CYeT
JIEKTPOCTATUYECKOI0 NMpUTsKeHUs. Kitaccudukanys MOHOB: IO COCTaBy, 3HAKY 3apsia, HATMYUIO
rupaTHoi ob6onouku. MoHHble kpuctannuueckue pemeTku. CBOMCTBa BELIECTB ¢ HOHHBIM THUIIOM
KPHUCTAJUIMYECKOM PEIIETKH.

KoBanenTHass xumMu4yeckasi cBsi3b. MexaHusM o0O0Opa3oBaHUSl KOBAJIEHTHOH CBS3U
(0OMEHHBIH M JOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULATEIbHOCTb. KOBajleHTHbIE NHOJSpHAs U
HenoJisipHasi cBsA3U. KpaTHOCTh KOBaJIEHTHOM CBsA3U. MOJIEKYIISIpHbIE M ATOMHbBIE KPUCTAJTINYECKHE
pemerku. CBOWCTBA BEIIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUTMYECKUMU PELIETKAMHU.

Mertannn4yeckasi ¢Bsi3b. MeTajnmueckas KpUCTAJUIMUECKAs PEIIETKA M METAIMYecKas
XumMHueckas cBa3b. Gusnyueckne cBOMCTBA METAJUIOB.

ArperaTHble COCTOSIHMSI BellleCTB W BOAOPOJHAsi CBfA3b. [Bepaoe, JXKHUIKOE U
razoo0pa3Hoe coCTOsiHMs BemiecTB. llepexoj BemiecTBa M3 OJHOTO arperaTHOr0 COCTOSHUSI B
npyroe. BonoponHas cBs3b

Yucrele BemecTBa U cMecu. [loHaTtne o cMmecn BemecTB. ['OMOreHHbIE U T€TEPOrCHHBIE
cmecu. CoctaB cMmeceil: oObeMHass M MaccoBas JIOJM KOMIIOHEHTOB CMECH, MaccoBas JOJIs
MIPUMECEH.

Jucnepcubie cuctemsl. [lonsTre o nucniepcHoi cucteme. Jucnepcuas dasza u
nucriepcuonHas cpeaa. Kinaccudukanus nucnepcHbix cucteM. [IoHsTHE 0 KOJITIOWAHBIX CHCTEMaX.

JdemoncTpanun. Mojenb KpUCTAUIMYECKOW pEelIeTKH XJIopuaa Harpusd. Mogaenu
KPUCTAINIMYECKUX pelIeToK anma3a u rpaduta. Ilpubopel Ha xuakux kpucramiax. OOpasisl
Pa3IMYHBIX JUCTIEPCHBIX CUCTEM: IMYJIbLCUI, CYCITEH3UIA, a3p030JieH, reseit u 3onei. Koarynsuus.

IIpopuiabHbie U NMPo(ecCHOHAIBLHO 3HAYHUMbIE JJIEMEHTBI coiep:xkaHus. [lomaspHOCTD

CBs3U U MOJIAPHOCTE MOJICKYJIBI. KOH,Z[CHC&I_II/IH. TeKy‘{CCTB. Bo3sronxka. KpI/ICTaJ'IJ'II/ISaI_II/ISL

1.4. Boaa. PacTBOpbI. DJIEKTPOJUTHYECKAS TUCCOIHAIIUS



Bona. PacrBopel. PacrBopenme. Bonma kak pactBoputens. PacTBOPUMOCTH BEILECTB.
HacpllieHHble, HEHACBIILIEHHBIE, EPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B,
KHUJKOCTEH U TBEPbIX BEIIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYeCKAs AUCCOLHALMS. ONEeKTPOIUTHI u HEJIEKTPOJIUTHI.
DneKTpoauTHYECKas Auccouanus. MexaHu3Mbl IEKTPOJIUTUIECKON JUCCOLMALIUY /TSl BEIIECTB C
pa3IMYHBIMM TUIIAMU XMMHUYECKOW CBs3U. [‘MapaTupoBaHHblE W HETUPATUPOBAHHBIE HOHBI
Crenenp anekTponuTuyeckor auccounanuu. CusbHble U cialOble 3IeKTpoiauThl. OCHOBHBIC
MIOJIOKEHUS TEOPUU DIIEKTPOJIMTHYECKOW auccouuanuv. KHCIIOTBI, OCHOBAHMS M COJIM Kak
3JIEKTPOJIUTHI.

JMemoHcTpanuu. PactBopuMocTs BeriecTB B Bojie. CoOMpaHue Tra30B METOIOM BBITECHEHHS
BOJbI. PacTBOpeHHe B BOJIE CEpHOI KUCIOTHI M cosield amMoHust. O0pa3iibl KPUCTAIIIOTHAPATOB.
HcnbiTaHue pacTBOPOB 3JEKTPOJIUTOB M HEAIEKTPOIUTOB Ha MPEIAMET AUCCOLMALIMU. 3aBUCUMOCTD
CTENEHHU IEKTPOIUTUYECKON JTUCCOLMALIMU YKCYCHOM KUCIIOTHI OT pa30aBlieHUs pacTBOpa.
[IpuroroBnenue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTU. IOHUTBI.

JlabopaTopnasi pabora Ne 1. Peakiiuu oOMeHa B pacTBOpax 3JIEKTPOIUTOB.

IIpodpunbHbie 1 NPOGeCCHOHAIBHO 3HAYUMBIE JJIEMEHThI copepskaHusi. PacTBopeHue
Kak (hu3MKO-XxuMHUUecKuil mporuecc. TernoBbie 3G ¢eKxTs mpu pacTBopeHuu. Kpucramioruaparsl.
Pemrenne 3a1a4 Ha MacCcoOBYIO JIOJIFO paCTBOPEHHOIO BemecTsa. [IpuMeHeHre BOAbl B TEXHUYECKUX

OCIIAaX. KectkocTh BOJIbI 1 CITOCOOBI €€ YCTPAHCHUA. MI/IHepaJ'IBHBIe BOJBbI.

1.5. Kinnaccupukanus HeOpraHM4ecKuX coeIMHEHNI U UX CBOMCTBA

Kucaorsl n ux cBoiicrBa. KUCIOTBI Kak 31€KTPOJIUTHI, UX KJIacCU(UKALUSA 110 Pa3IMYHbIM
IIpU3HaKaM. XMMHUYECKHE CBOWCTBA KHUCIOT B CBETE TEOPHM DJIEKTPOJIUTHYECKON IUCCOLMALUU.
OcoOeHHOCTH B3aUMOJICUCTBUS KOHIEHTPHUPOBAHHOM CEpHOW M a30THOM KHCIOT C MEeTaJlJaMH.
OcHOBHBIE CTIOCOOBI MTOTYYEHUST KUCIIOT.

OcHoBanusa u ux cBoiictBa. OCHOBaHMS KakK D3JEKTPOJIUTHI, UX KiaccuduKamus o
pa3IMYHBIM IpU3HAKaM. XMMUYECKHE CBOICTBA OCHOBAHUM B CBETE TEOPUU IJIEKTPOIUTUYECKON
aucconuanuu. PasnoskeHre HepacTBOPUMBIX B BoJe OCHOBaHUH. OCHOBHBIE CIIOCOOBI MOTYyYSHHS
OCHOBaHMM.

Cosmn m ux cpoiicrBa. Conu kak 3iekTponutbl. ConM cpelHue, KUCIble U OCHOBHBIE.
XUMHUYECKHE CBOHCTBA COJIEH B CBETE€ TEOPUM AJIEKTPOIUTHYECKON nuccoruanuu. CrocoOsl
MIOJIyYEHUS COJIEH.

I'mpponus comnent.

Oxcuabl U ux cpoiicrBa. Coneobpasyromue U HecosieoOpasyromme okcuabl. OCHOBHBIE,
aM(OTepHbIe W KHUCIOTHBIE OKCHIbL. 3aBHUCUMOCTh XapaKTepa OKCHIa OT CTENEHH OKHUCICHUS

o0pa3yrolero ero Metaya. XUMHYECKHUE CBOMCTBA OKCUIOB. [loydeHne oKCHIoB.



JemoncTpaumnu. B3anmoneiicTBHEe a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHCIOT C
Metajuiamu. ['openne gochopa u pactBopeHre NpoyKkTa ropeHus B Boje. [lomydenue u cBoiicTa
aM(pOTEpHOro rMIPOKCUIA.

JlaGoparopHas padora Ne 2. CoiicTBa KHUCJIOT.

JlabopaTopnasi paGora Ne 3. CBoiicTBa OCHOBaHMUIA.

JlabopaTopnasi paGora Ne 4. CBoiicTBa coiieil.

IIpopuiabHbie W npodeccHOHAJIBHO 3HAYMMbIE JJIEMEHTHI coaep:kaHus. lIpaBuna
pa30aBiIeHUsT CepHOM KUCIOTHI. Vcnosnbp3oBaHHME CEpHOIM KHUCIOTHI B MPOMBINUIEHHOCTH. Enxue
LIEJIOYH, UX MCIIOIb30BaHUE B IPOMBIIIICHHOCTH. ['alleHas 1 HerameHas U3BeCTb, €€ IPUMEHEHHE
B cTpouTenbeTBe. ['urc u anedacTp, rTUIICOBaHHUE.

[Tonstue o pH pactBopa. KucioTtHas, menoyHas, HeUTpajibHask CPpebl paCTBOPOB.

1.6. XuMu4yeckue peakmumn

Kuaccnpukanuss xuMu4yecKHX peakumid. Peakuuu coenMHEHMs, Pa3jioKEHUS,
3amemieHusi, ooOmena. Karamutmueckue peakmun. OOpaTuMble W HEOOpaTHUMbBIE pEaKIUU.
['oMoreHHble M TeTEpOreHHblE peakUuuu. OK30TEPMHUECKHE U DHAOTEPMUYECKUE PEaKIMH.
TennoBoii 3¢ hekT xumMudeckux peakiuii. TepMoXuMHUYecKrue ypaBHEHUS.

OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb oOkuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKUCIIEHHE. MeTo/ 3JIEKTPOHHOIO OanaHca /il COCTaBJICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

JlaGopaTopnas padora Ne 5. Peakuuu coequHEHUs, pa3joXkKeHHUs, 3aMelIeHHs, oOMeHa,
HEUTpAIU3aLIUH.

IIpoduiabHbie U npodeccHOHATBLHO 3HAYUMBbIe 3JIeMeHThl coiep:kaHud. [lonstue o6
AIEKTPOJIN3E. DIEKTPOIU3 PACIUIABOB. DJIEKTPOIIN3 PaCTBOPOB.

1.7. MeTa/u1bl M1 HEMETAJLIbI.

Metaniabl. OCOOEHHOCTH CTPOCHHS aTOMOB U KpuctamioB. dusnueckue cBoicTBa
MetamoB. Kmaccudukaruss MeTamioB MO pPa3IUYHBIM TMpU3HAKaM. XHUMHUYECKHE CBOWMCTBA
METAJUIOB. DJIEKTPOXUMUYECKHAN sl HAIPSHKEHUN METAIIOB. MeTaimoTepmust.

OO6mue cnocoOb! MOTYYEHUST METAJIIOB.

Hemertasubl. OcoOEHHOCTH CTpOeHHUs aTOMOB. Hemeramnasl — TpOCTbIe BEIIECTBA.
3aBUCUMOCTb CBOMCTB I'aJIOTEHOB OT MX MoJjokeHus B [lepuonnueckoit cucteme. OKUCIUTENBHBIE
U BOCCTAaHOBHUTENbHBIE CBOWCTBA HEMETAUIOB B 3aBUCHUMOCTHM OT HX IOJIOXKEHUS B pALY
ANEKTPOOTPHUIATETLHOCTH.

Jemoncrpanun. Komneknus MeramuioB. B3aumoJeicTBHE METaIOB € HEMETalllaMu
(>xenes3a, IMHKA U aJIIOMUHUS C CEPOH, AIFOMUHUS C HOJOM, CYpPbMBI C XJIODOM, TOPEHHE KeJle3a B
xjope). ['openne MeTamioB. ATIOMHHOTEPMHUS.

Konnexnus nHemeramios. ['openne HemeramioB (cepsl, pocdopa, yris). BeitecHeHne MmeHee



AKTHUBHBIX TAJIOTCHOB U3 paACTBOPOB UX coJeli 0ojiee aKTUBHBIMU TaJIOTEHAMHU.
JlaGopatopHnas pa6ora Ne 6. [Tlony4yenue, cobupanue 1 pacrio3HaBaHHE T'a30B.
IpodunabHble W NPO(PecCHOHATBLHO 3HAYUMBbIE JJIeMEHTbI coaep:xkaHus. Kopposus
METAJJIOB: XHMMHYecKass M 3JeKTpoxumuueckas. Krnaccudukanus KOppo3UM METauIoB IO

pa3nuuHbIM npu3HakaMm. CriocoObl 3alIUThl METANIOB OT KOPPO3UHU.

2. Oprannyeckasi XuMHs

2. 1. OcHOBHbIE TOHSATHS OPraHUYECKOH XMMHUU M TEOPUSA CTPOEHHMS] OPraHUYeCKUX
coeHuHEeHU

IIpeamer oprannyeckoii xumuu. IIpupoaHsle, HCKYCCTBEHHBIE U CUHTETUYECKHE
opranuueckue Bemiectsa. CpaBHEHUE OPraHUYECKUX BELECTB C HEOPraHMUYECKUMH.

BanenTtHOCTh. XMMHUYECKOE CTPOEHUE KAK MOPSAJOK COECIMHEHHS aTOMOB B MOJIEKYJIBI IO
BAJICHTHOCTH.

Teopusi crpoenusi opranmveckux coeanHenuii A. M. BbyriaepoBa. OcHoBHbIE
MIOJIOKEHHUST TEOPUH XMMHUYECKOTO CTpoeHus. M3omepuss U m3oMepbl. XuUMHUECKHE (HOPMYIBI U
MOJEJIA MOJIEKYJI B OPTAaHUYECKON XUMHUU.

Kaaccudukanus opranmyeckux BemiecTB. Kiaccudukanus BeliecTB MO CTPOCHHUIO
YIJIEPOJHOTO CKelleTa W HAJM4YWI0 (YyHKIMOHAJIBHBIX Tpynn. ['omonorum u romosorusi. Havama
Homenknarypsl [lUPAC.

Kuaccupukanuss peaknumii B OpPraHm4yeckoil Xumuu. Peakuuu nOpHCOEIUHEHUS
(TuapupoOBaHUs, TATOr€HUPOBAHMS, THIPOTaIOreHUPOBaHMs, THApaTauy). Peakuun 3amernieHus.
Peakuuu nzomepuzamnmm.

JemMoHcTpanuu. Mozenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUMN.

Jlaboparopnasi padora Ne 7. V3rotoBieHue Moienei MOJIEKyJl OpraHUYECKUX BEUIECTB.

IIpodguiabHbie 1 NMpodecCHOHATBLHO 3HAYHUMBbIE JJIEMEHThbI cojep:kaHus. CpaBHeHHE
KJIaCCU(UKALUM COETUHEHUN M KIacCU(pUKALMU peaKkUMil B HEOPraHMYECKOH M OpraHu4ecKou

XHUMHHU.

2.2. YraeBoaopoabl M MX NPUPOAHbIC HCTOYHUKH.

AJIKaHbl. AJKaHbl: TOMOJIOTUYECKHH psl, H30MEpUsi W HOMEHKJIaTypa ajKaHOB.
XWMHYECKHE CBOMCTBAa ajlkaHOB (MeTaHa, »JTaHA). TOPEHHE, 3aMEIICHHE, pa3JIoKEHUE,
neruapupoBanue. [I[puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWJIEH, €ro IOJy4YeHHE (IEruApUpPOBAHUEM JTaHa, JENOJIMMEpHU3aLueil
MOJIMATHIICHA). [ OMOJIOTHYECKUH psiji, M30MEpHs, HOMEHKJIATypa aIKEHOB. XUMUUYECKHE CBOMCTBA
STWJIEHA: TOpEHHEe, KauyeCTBEHHble peakiuuu (oOeciBeunBaHHEe OpPOMHOW BOABI U PpacTBOpa
IIepMaHraHaTa Kajus), rufparanus, noaumepusanus. [IpuMenenne sTuineHa Ha OCHOBE CBOMCTB.

AJKUHBL. ArneruneH. XUMHUYECKHE CBOWMCTBAa aleTHIICHA: TOpeHue, 00ecIBeYMBaHUE



OpOMHOW BOJIbI, MPHCOSAMHEHHE XJIOPOBOIOpOAa M ruapatanus. [IpuMmeHeHue areTuieHa Ha
OCHOBE CBOMCTB. MexKiiaccoBasi U30MEpHsl C aJIKaJUEHAMHU.

Apenbl. benszon. Xumuueckwe CBOWCTBA OCH30a: TOPEHHE, pEaKIMU 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHble MCTOYHMKM YrjieBoAOpPoAoB. [lpuponnsiii ra3: coctaB, NPUMEHEHHE B
KauecTBE TOIUIMBA.

Hedts. CoctaB u nepepaborka Hedru. [leperonka negru. HedrenpoayKkTsl.

JemoncTtpanuu. ['openne Mmerana, sTuwieHa, anetwieHa. OTHOIIEHHE MeTaHa, ATHIICHA,
arieTusieHa U OeH30j1a K pacTBOpaM IMepMaHraHarta kKaius u OpomHoil Boje. [lomyuenue stunena
peakimen Aeruaparaniei 3TaHosa, aleTHJIeHa — THIPOIM30M KapOunaa kampuus. Kosmekius
obpasioB  HehptH U HedrenpoaykroB. Kommekmumst «KaMmeHHBI yroib ©  MPOIYKIUS
KOKCOXMMHUYECKOTO MPOU3BOACTBAY.

JlabopaTopHublie onbIThbl. O3HAKOMIICHUE C KOJUIEKIIMEH 00pa3iioB HEPTH U MIPOIYKTOB €€
nepepaboTku. O3HAKOMIICHHE C KOJUIEKITUEeH KaydyKOB U 00pa3liaMy M3/IeUN U3 PE3UHBIL.

IIpoduiabHbie U NpoeccHOHATBLHO 3HAYMMBbIE JJ1eMeHThI coaepxanus. [Ipasuio B. B.
MapxosnukoBa. Kiaccudukanus u Ha3HaYeHHE Kay1yKOB.

[TonyueHue ameruiaeHa MNHUPOIM30M MeTaHAa H  KapOWAHBIM crocoOoMm. Peakuus
MoJIMMEpHU3alid  BUHWIXJIOpUAA. [lOMMBUHWIXJIOPHA © €ro MpuUMEHEeHHe. Tpumepusanus
alieTuiieHa B OEH30171.

BoccranoBnenue HI/ITp06eH3OJ'Ia B aHUJIMH.

2.3. Kuciopoacoaepskamue opraHi4ecKue coeJHHeHHS.

Cnuptbl. [lonydyeHune »sraHona OpoXXKEHHMEM TJIIOKO3bl M THUJpaTaluedl d3TUIICHA.
I'unpoxcunbHas rpymnna kak QyHKuMoHanbHas. [loHATHE O MpeaenbHBIX OAHOATOMHBIX CIHPTaX.
XUMUYEeCKHEe CBOWCTBA ATaHOJA: B3aUMOJECUCTBUE C HATpUEM, OOpa30BaHME MPOCTHIX U CIIOKHBIX
3¢UpOB, OKHCICHHE B anbpierui. [IpuMeHeHHe 3TaHoja Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro
IIOCJIEACTBUS U IPEAYIPEKICHUE.

['muuepuH Kak MpeAcTaBUTENb MHOTOATOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE cIUPThI. [I[puMeHeHune riumepuHa.

®enon. duznueckue M XUMHUECKHE CBOWCTBa (eHona. B3auMHoe BIMsHHE aTOMOB B
MoJieKyJie (eHona: B3aMMOAEUCTBHE C THAPOKCHIOM HATpHs M a30THOW kucinotoil Ilpumenenue
(heHoa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue 00 anpaerugax. AmnpAeruiHas rpynna kak (yHKIUOHAJIbHAs.
dopMalbIETU]T U €r0 CBOMCTBA: OKUCIEHHWE B COOTBETCTBYIOILIYIO KHCIIOTY, BOCCTAHOBJIEHHE B
COOTBETCTBYIOIUN cnupT. [losydyeHne anbAeruioB OKHUCIEHHEM COOTBETCTBYIOUIMX CIHUPTOB.
[Ipumenenne popmanbaeruia Ha OCHOBE €r0 CBOMCTB.

Kapo6onoBble kucorhl. [Tonstue o kapboHoBeIX KuciaoTax. KapOokcuiibHast Tpymnma Kak



¢yHkunoHanbHas. ['OMONOTHYECKUH pSJl TMpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yeHnne KapOOHOBBIX KHCJOT OKHCIEHHEM albJIETUIO0B. XHMHUYECKHE CBOWCTBA YKCYCHOH
KHCIIOTBI: 001IIMe CBOMCTBA C MUHEPAIbHBIMHU KUCIOTaMU U peakuus stepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOThI HA OCHOBE CBOMCTB. BbIcine )upHbIe KUCIOTHI HAa IPUMEPE NMaJbMUTUHOBOU U
CTE€apUHOBOM.

Cho:xnble 3¢upbl u xupbl. IloxydyeHue CioXHbBIX 3(QUPOB peakiuen STepupHKAIHH.
Croxuble 3¢upbl B IPUPOJE, UX 3HaYeHHE. [I[puMeHeHe CII0KHbBIX 23(UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxnble 3¢upbl. Kinaccubukanus xupoB. XUMHUECKHE CBOWCTBA KHUPOB:
TUAPOIN3 U THApupoBaHue. [I[puMeHeHne )xupoB Ha OCHOBE CBOWCTB. Mblia.

YraeBoabl. YTieBoabl, UX KilaccH(UKAIMsa: MOHOcaxapuabl (TIOK03a, (pykrosa),
nucaxapuibl(caxapo3a) U mojaucaxapuibl (Kpaxmai U IeJUTI0JI03a).

['moko3a — BEIIECTBO C JBOMCTBEHHOW (YyHKIHMEH — albAEeTrHAOCHUPT. XHUMUYECKUE
CBOMCTBA TIIOKO3BI: OKHCIEHUE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIIMPTOBOE
Oposkenue. [IpuMeHeHue TIII0K03bl HA OCHOBE CBOKCTB.

3HaueHue YIJIeBOJOB B JKMBOM MPUPOAE U JKU3HU ueyoBeka. [loHsATHe o peakuusax
MOJIMKOHACHCAIIMU ¥ THIPOJIU3a Ha IPUMEPE B3aUMOIIPEBPALICHUI: TJIFOK03a — TOJIUCAXapHI.

JdemoncTpanun. OkxucieHue cnupra B anpaeruj. KadecTBeHHble peakuuu Ha
MHOT0aTOMHbIE CHUPTHI. PacTBopuMocTh (eHosia B BOAE IpH OOBIYHON Temmeparype W Ipu
HarpeBanuu. KadecTBeHHble peakiuu Ha (eHon. Peakuus «cepeOpsHOTO 3epKaiiay albIeTruioB U
r0K0o3bl. OKHUCIIEHHE allbJeTHI0B U TJIIOKO3bl B KHUCIOTY C TMOMOIIbIO THApPOKcHIa Meau (2).
KauecTtBenHas peakuus Ha Kpaxmad.

Jladoparopnas padora Ne 8. CoiicTBa riuiepuHa.

JladopaTopnas padora Ne 9.CBoiicTBa YKCYCHOM KHCIIOTHI.

IIpodpuabubie U NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHTHI COAep:KaHMsA. METUIOBBIN
CIUPT U €r0 UCIOJIb30BaHUE B KAUECTBE XUMHUUYECKOTO ChIpbs. TOKCMYHOCTh METaHOJA U IIpaBHIIa
TEXHUKU O0€30MacHOCTH HpH paboTe ¢ HUM. DTWICHIVIMKOJIb U €ro MpUMEHEHHE. TOKCHYHOCTh
STWJIEHIJIMKOJIS U NpaBuia TEXHUKHU 0€30M1aCHOCTU IpU paboTe ¢ HUM.

[TonukonaeHcanus Gpopmanbaeruaa ¢ GpeHoiaoM B peHosnhopManbIeTuaHy0 CMOIY.

MHuoroo0pa3ue kapOOHOBBIX KHUCJIOT (I1aBeieBas KUCIOTAa Kak JBYXOCHOBHasl, aKpHUJIOBas

KHCIIOTa KaK HelpeaenbHas, 0eH30iHas KUCI0Ta KaKk apoMaTHdecKasi).

2.4. A3oTcoaepxamme oprannyeckue coequHenus. Iloaumepsl.

Amunbl. Ilonarue o0 amunHax. AnudaTtudyeckue aMuHBI, HUX KIacCUpUKaUusi U
HOMEHKJIaTypa. AHWINH KaKk OpraHuyeckoe ocHoBaHue. [lomyueHue aHMIMHA U3 HUTPOOEH30IA.
[IpumeHeHNne aHUIIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJI0TBI. AMUHOKHUCIOTBI Kak amM(oOTepHble TUQYHKIHMOHAIBHBIE OPraHUYECKHE

COCIUHECHUAI. XUMUYeCcKHue CBOMCTBA aMUHOKHCIIOT: BSaHMOHeﬁCTBHe CO IIcjI0o4aMH, KMCJI0TaMU U



Ipyr ¢ ApyroM (peakuus nonukoHjaeHcanuu). IlentunHas cBa3p U nonaunentuasl. IIpuMenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxn. IlepBuynas, BTOpUYHAsA, TPETUYHAs CTPYKTYpbl OEIKOB. XMMHUYECKHE CBOWCTBA
O€JIKOB: TOpeHUe, IeHaTypalus, TUAPOJIN3, IBETHbIE peakiuy. buonornueckue GyHKIM OEIKOB.

IMoaumepsl. benku u nonucaxapubl Kak OHOMOIUMEPHI.

IInactmaccel. IlosnydeHue NoauMMepoB peakUHMed IOJMMEpPU3alMU U IOJUKOHJCHCALUH.
TepmoriacTuyHble U TEPMOPEAKTUBHBIE TUIaCTMACCHI. [IpencraBureny miactMace.

Bonokna, ux xnaccuduxanusa. Ilomydenue BosokoH. OtaenbHble NPEACTAaBUTENN
XUMHYECKHX BOJIOKOH.

JleMoHcTpanuu. B3aumonelcTBue aMMMaka M aHWIMHA C COJSHOM Kucinorou. Peaknus
aHWJIMHA ¢ OpoMHOW Bomo#. JlokasarenbcTBO Hanuuusi (YHKIHMOHAIBHBIX TPYII B PacTBOpax
aMMHOKUCIIOT. PacTBopeHue u ocaxxaeHue OenkoB. L{BeTHble peakiun 6enkoB. ['opeHne nTuubero
1epa 1 MIepCTSIHOW HUTH.

JladopaTopnas padora Ne 10. CpoiicTBa 0€nKOB.

IlpopuiabHble ®  npodeccHOHAJBLHO  3HAYUMBbIE  JJIEMEHThI  COJAEpP:KaHUS.
[omuBununxnopun. Ilomurerpadropstunen (rednon). PdeHonapopMambIeruIHbIE IIACTMACCHI.

Hemnynonn.



TemaTH4yecku njaaH

Ne HaumenoBanue pas3znenos u Tem Oomras Pabora o0yuarwiuerocst Bo
n/n TPYA0EMKOCTh B3aUMO/IEHCTBUM, Yac
yueOHOI Teoperuuec JIab. [IpakTrueck
HArpy3KH KHE 3aHATHS | pabOTHI ue 3aHATUs
o0yuaronrerocs,
qac

1 | Beenenue 2 2

2 | 1.00mas u HeopraHuyecKasi XUMH 32 32
1.1.0cHOBHBIE TOHSTHS U 3aKOHBI 4 4
XUMHH
1.2.Ilepnonnueckuii 3aKOH U 4 4
[leproanueckas cucteMa XUMUYECKUX
anemenToB 1. . Menjeneena u
CTpOCHHE aToMa
1.3.CtpoeHue BemiecTna 4 4
1.4.Bona. PacTBopbl. 6 4 2
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
1.5.Knaccuduxanus HeopraHu4ecKux 14 8 6
COEJIMHEHMI U UX CBOMCTBA
1.6. Xummnueckue peakiuu 6 4 2
1.7.Metannbl U HEMETAILIIBL. 6 4 2

3 | 2.0prannyeckas XUMHUSI. 24 24
2.1.OcHOBHBIE MOHSITHUS OPTAHUYECKOU 4 4
XUMHH U TEOPHUS CTPOCHHS
OpPraHMYECKUX COCAMHEHUN.
2.2.YT11eBOIOpPOJIbI U UX TIPUPOIHBIC 10 8 2
VMCTOYHUKHU
2.3 . Kucnoponcoaepxamue 14 10 4
OpPraHWYECKUE COCTUHCHIS
2.4.AzoTconepxaliye OpraHuuecKue 4 2 2
coennHenus. [lommmepsl.
Uroro 78 58 20

Ilpomescymounas ammecmayus 8 popme ouggepenyuposarnno2o 3auema




IlepeueHnb J1a00pPaTOPHBLIX padoT

JlaGopaTopHas padora Ne 1. Peakiiuu oOMeHa B pacTBOpax 3JE€KTPOJIMTOB.
JlabopaTopnasi pabora Ne 2. CBoiicTBa KUCIIOT.

JlaGoparopuasi padora Ne 3. CoiicTBa OCHOBaHHUIA.

JlabopaTopnasi pabora Ne 4. CpoiicTBa coJeil.

JlabopaTopHasi paGora Ne 5. Peaknuu coeauHEHUs, pasIOKCHHS, 3aMEIICHHUS, OOMEHa,
HEUTpAIU3aLuK1

JlaGopaTopHas padora Ne 6. [Tonyuenue, coOupanue u pacno3HaBaHUE Ta30B.
JlaGoparopHasi padora Ne 7. M3roTtoBiieHHE MOJEIIECH MOJIEKYJI OPraHUYECKUX BEILECTB.
JlabopaTopHas padora Ne 8. CpoiicTBa rimiiepuHa.

JlabGoparopHasi padora Ne 9.CBoiicTBa yKCYCHON KUCIIOTBHI.

JladopaTopnasi pa6ota Ne 10. CBoiicTBa OEIIKOB.



XapakTepucTHKAa OCHOBHBIX BH/JI0B Y4eOHOM 1eATeJbHOCTH CTYICHTOB

Conep:xkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
CTY/J€HTOB
(Ha ypOBHe yUeOHBIX JeilcTBHI)

Baknelinme xuMmuuecKue
MOHATHSA

YMeHue naBaTh OIpPENCIICHHE W ONEepPUPOBATH CIEAYIOLIMMHU
XUMHUYECKMMH TOHATUSAMU: BEIIECTBO, XUMHUYECKHI DIJIEMEHT,
aToOM, MOJIEKYJa, OTHOCUTEJIbHBIE ATOMHAs M MOJEKYJISpHAs
MacChl, HOH, aJUIOTPOIUSA, M30TOIBI, XHMHYECKasi CBS3b,
AJIEKTPOOTPULIATENIBHOCTD, BAJIICHTHOCTh, CTEIEHb OKUCIIEHUS,
MOJIb, MOJISIpHas Macca, MOJSIpPHBIA 00BeM TIa3000pa3HbIX
BEILIECTB, BEIIECTBA MOJIEKYJISIPHOTO M  HEMOJIEKYJISPHOIO
CTPOEHMS,  pacTBOPBL,  DJIEKTPOJUT W  HEDJIEKTPOJIUT,
AIEKTPOJIUTUYECKAS aucconyanus, OKHUCIIUTEIb u
BOCCTAHOBUTENb, OKHUCICHME M BOCCTAHOBJICHUE, TEIUIOBOU
3P eKT peaknuH, CKOPOCTh XUMHUYECKOW peaKIuH, KaTallu3,
XUMHUYECKOE paBHOBECHE, YIJIEPOIHBIN CKEJIET,
(G yHKIIMOHAIbHAs TPy, U30MEpUsl, TOMOJIOTUS

OcHoOBHBIE 3aKOHBI XUMHH

@opMy/IHpPOBaHUE 3aKOHOB COXPAHEHUsI MacChl BEUIECTB H
IIOCTOSIHCTBA COCTaBa BELIECTB.

VYcranoBka MIPUYMHHO-CJIEACTBEHHOMN CBSI3U MEXAY
COACPIKAHUEM OTUX 3aKOHOB W HAIIMCAHUCM XHMHUUYCCKHX
dbopMyn U ypaBHEHHIA.

YcraHoBKa 3BOJIIOLMOHHOM CYHNIHOCTA MEHJEJIEEBCKOM U
COBpEeMEHHOU (PopMyIHpPOBOK mepuoanyeckoro 3akona /Jl. .
Menpneneesa.

OObsicHeHHne PU3NYECKOTO CMbICIA CUMBOJIMKH MEPUOIUYECKOM
TaOIuIBl XUMUYecKux d1emeHToB . 1. MenneneeBa (HoMepoB
JJieMEeHTa, MEepuoJa, TPyHnbl) M YCTAaHOBKA HNPUYMHHO-
CIIEICTBEHHOM  CBSI3M  MEXJy CTPDOGHMEM aroMa W
3aKOHOMEPHOCTSIMM ~ M3MEHEHHs  CBOICTB  JJIEMEHTOB W
00pa30BaHHBIX MMH BEILECTB B IIEPUO/IAX U rpynmnax.
XapakTepucTuKa 3JIEMEHTOB MalbIX U OONBIIMX TMEPUOAOB MO
ux nojoxenuto B Ilepnonnueckon cucreme /1. 1. Menneneena

OcHoOBHbBIC TEOPUU XUMHUHU

YcTraHoBKa 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT
CTpOGHI/ISI aTOMOB 06pa3y}0u11/1x X XUMHYCCKUX DJICMCHTOB.
XapakTepucTUKa BAKHEMIIUX THUIOB XMMHUYECKUX CBA3EH U
OTHOCUTCIIBHOCTH BTOI\/'I TUIIOJIOTHUHA.

OOBsICHEHHE 3aBHCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTpO@HI/ISI KpI/ICTaJ'IJ'II/I'-IeCKI/IX peH_IeTOK.

DopMyJIUpOBKa OCHOBHBIX MMOJI0KEHU N TEOpUHU
ANEKTPOJUTUYECKON TUCCOLMAMA U XapaKTePUCTUKA B CBETE
OTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCTUHEHUN.

@opMyIIMPOBKAa OCHOBHBIX ITOJIOKEHUN TEOPUH XUMHUUYECKOTO
CTpO@HI/ISI OpFaHI/I'-IeCKI/IX COC}II/IHGHI/II\/'I " XapaKTepI/ICTI/IKa B
CBETE A3TOM TEOPUHM CBOWMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX
CoeTUHEHNN

BaxkHeiilne BelecTsa "
MaTepHuaJIbl

XapakTepuCTUKa COCTaBa, CTPOCHMs, CBOWCTB, IIOIy4YEHUS U
npuMeHeHus BaxkHeWmmx wmerauioB (IA u II A rpymnm,
QIIOMUHUS, JKeJe3a, a B €CTECTBEHHO-HayuyHOM Mpoduie U
HEKOTOPBIX d-3JIEMEHTOB) U UX COETMHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHHUs, CBOMCTB, IIOIYy4YEHUS U
npuMeHenus BaxHehmmx HemetawuoB (VIII A, VIIA, VIA




rpymm, a Takke a3zora U (docdopa, yriaepoga M KpEeMHUSA,
BOJOPOJA) U UX COEIUHEHUH.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOWMCTB, IOJy4YEHHUS H
NPUMEHEHHUS Ba)KHEHIIMX KJIACCOB YIJIEBOJOPOJOB (aJIKaHOB,
[UKJIOAJIKAaHOB, AaJIKCHOB, AJKMHOB, apeHOB) M HX Haubosee
3HAYMMBIX B HAPOJHOXO3IHCTBEHHOM IIJIaHE TIPEACTaBUTEICH.
AHaJOrM4Has XapaKTepUCTHKA BaXHEUIIUX MpeacTaBUTENeH
JIPYruX KIJIAaCCOB OPTaHMYECKHX COCAMHEHUH: MeTaHoJa H
3TaHOJda, CIOXHBIX AS(UPOB, JKUPOB, MBUI, aJbACTUIOB
(bopManbaernzioB u  aleTanbAeruaa), KETOHOB (alleTOHA),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIOTBI, JJII €CTECTBEHHO-
HAyYHOTO TPO(UIS MPEACTABUTENICH APYTrUX KIACCOB KHUCIOT),
MOHOCaxapusoB  (TJIFOKO3bI),  JUcCaxapuyioB  (caxapo3sbl),
nojucaxapugoB  (Kpaxmaia W LEJUIIOJIO3bI),  AHMJIMHA,
AMUHOKHUCIJIOT, OENKOB, MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XNMHYeCKUH A3BIK U
CHUMBOJINKA

Hcnons3oBanue B yueOHOU u npodecCuOHATbHON
JIEATEIIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue W3ydyeHHBIX BEUIECTB 10 TPUBHUAIBHOM  WIIHU
MEKJIYHApPOAHON HOMEHKJIAType M OTPAKEHUE COCTaBA 3THX
COEIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.

OtpakeHHe XHUMHYECKUX MPOILECCOB C TMOMOIIBIO YpaBHEHHUI
XUMHUYECKUX PeaKuui

XuMHYECKHE pPeakuumn

OO0vbsicHeHne CYIIHOCTH XUMHYECKHUX IIPOLIECCOB.
Knaccudpukanus XUMHYECKUX  peakUuid 10  Pa3IHYHbIM
NpU3HAKaM: YHUCIy W COCTaBy IMPOJYKTOB U PEarcHTOB,
TerioBoMy  3ddekry, HampaBieHuio, (aze, HaJIUYUIO
KaTajan3aTopa, M3MCHCHHIO CTCIICHEH OKHCIICHUS JJIEMEHTOB,
00pa3yromux BelecTsa.

VYcraHOBKa MNPU3HAKOB OOLIEro M PazIU4YHOIO B THUIOJIOTHH
peaxiuii A7 HEOPraHUYECKOM U OpraHNYeCKON XUMUHU.
Krnaccudumnukaius BeIecTB W IMPOIECCOB C TOYKH 3PCHUS
OKHUCJIEHHUS-BOCCTaHOBNEHUs. COCTaBleHUE ypaBHEHUN peaKIIHii
C TIOMOUIBIO METO/Ia SJIEKTPOHHOTO OayiaHca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON peakiuu |
TMIOJIO’KCHUSI XHMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB

XMMHUYECKUH IKCIIEPUMEHT

BbeinonHeHHME  XMMHMYECKOTO  JKCIEpUMEHTa B IIOJHOM
COOTBETCTBUM C IIPaBUIAMU OE€30IaCHOCTH.

HaGnronenue,  Qukcauus U ONMCaHUE  pE3yJbTaTOB
IIPOBEJICHHOT'O SKCIIEPUMEHTA

Xumuuyeckas uHpopmanus

[IpoBeneHne  caMOCTOSITENBHOTO  IMOUCKA  XUMHUYECKOH
I/IH(l)OpMaHI/II/I C HCIIOJIB30BAHHMEM Ppa3JINMYHbIX HWCTOYHUKOB
(Hay4IHO-TIOMYNISIPHBIX HM3AaHUN, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB UHTepHEeTA).

Hcnonb30BaHrne KOMIBIOTEPHBIX TEXHOJOTHH NIl 00pabOTKH U
nepeaadun XUMHUYECKOHU I/IH(l)OpMaI_[I/II/I n €€ MIPCACTaBJICHUA B
pa3anyuHbIX (hopMax

Pacuernl no XHMHYECKH

(opmyiiaM 1 ypaBHEeHUAM

VYcraHOBKa ~ 3aBHCHUMOCTH MEXJy  KadeCTBEHHOM U
KOJINYECTBEHHONW  CTOPOHAMU  XHMHYECKHX OOBEKTOB U
IIPOLIECCOB.
Pemenue pacueTHBIX 3a7ad MO XMMUYECKUM (GopMyslIaM U
YPaBHEHUAM

IIpoduiabuoe
npodeccuoHaJIbLHO 3HAYMMOE
coJepKaHue

u

OOBsICHEHHE XUMUYECKHX SIBJICHUHN, TPOUCXOSIINUX B PUPOJIE,
OBITY M Ha IPOU3BOJICTBE.
OnpeneneHne  BO3MOXKHOCTEH  MPOTEKaHUS  XUMHUYECKUX




MPEeBpaLICHHI B Pa3TUYHBIX YCIOBUSX.

OKpY’Kalolleu cpene.

Cpellbl Ha OPraHKU3M YeJIOBeKa U JPYTrue *KUBbIE OPraHU3MBI.
TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYAOBAHUEM.
MIPOU3BO/JICTBE.

KpI/ITI/I‘IGCKaSI OLICHKa AOCTOBCPHOCTU
I/IH(i)OpMaHI/II/I, HOCTyHaIOH_[eﬁ N3 PA3HbIX HCTOYHHUKOB

AKTHBHbIE 1 HHTEPAKTHBHbIE (JOPMbI POBEACHUS 3AHATHH M0 Y4eOHOI JUCHMILIHHE

«XuMua»

Tema 3agatuii

DopMbI POBEICHUS 3aHITHIN

Tema 1.2
Ilepuonuueckuil 3aKOH
U MIepUOINYECKas
CHCTEMa XMMHYECKUX
anemeHToB J[. U.
MenpeneeBa u CTpOeHUE
aToma

[Ipocmotp u oOcyxnenne npeseHTauii. CeMuHap B JUaJIOTOBOM
pexume

Tema 1.3
CtpoeHue BeniecTra

HpOCMOTp n 06CY)KI[€HI/IC My.]'IbTI/IMe,Z[I/IaHpe?»CHTaHI/Iﬁ.

Tema 1.4
Bopna. PacTBopsl.

[IpocMoTp u 00cyx)aeHre BUIeOPIIIbEMa. DKCIIEPUMEHTAIIbHBIE
OTIBITHI.

ONEKTPOIUTHYECKAS

JUCcconranus

Tema 1.7 IIpocMoTp U 06CyXIeHHE MYIbTUMEIHANIPE3CHTALUH.

MeTaJbsl 1 HEeMeTaulbl | DKCIIEPUMEHTAIIbHBIE ONbBITHI.

Tema 2.1 IIpocmoTp u 06cyxaeHune BuaeopuIbMa, MyJIbTUMeIuanpe3eHTalui.

OCHOBHBIE TTOHSTHUSA
OpPraHUYECKON XUMUU U
TEOPHUS CTPOCHUS
OpPraHUYECKUX
COCIUHCHUI

Tema 2.2
YrieBoaopobl U ux
MIPUPOJIHBIE HCTOYHUKH

IIpocMmoTp U 06CyXIeHHE MYIbTUMEINANIPE3CHTALUH.
DKCrepUMEHTANIbHBIE ONBITHI.

Tema 2.3
Kucnopoaconepxariue
OpraHUYeCcKue
CO€JIMHEHHUS

[IpocMoTp U 06CYXIeHHE MYIbTUMEHANIPE3CHTALUH.
DKCrepuMEHTAIIbHBIE OIBITHI.

Tema 2.4
A3oTcoaepKalime
OpraHUYECKHE
COCIMHEHMS.
[Tonumepsl.

IIpocMmoTp U 06CYXIeHHE MYIbTUMEINANIPE3CHTALNH.
DKCrepuMEHTAIIbHBIE OIBITHI.

Yu4yebHO-MeTOAHUECKOE H MaAaTEPHAIBHO-TEXHHYECKOEC obecrneyeHye AMCHUIINHDBI

No
/1

MarepuanbHO-TEXHUUECKOE 00eCTieYeHHEe 3aHATHIH

CobmtofeHre mpaBuil SKOJIOTUYECKA TPAMOTHOTO IMOBEICHUS B
OneHka BIMSHMS XUMHUYECKOIO 3arpsA3HEHMS] OKpYXKarouleu
CoOuroieHre mpaBwi 06€30MacHOT0 00pallleHus ¢ TOPIOYUMHU |
[ToaroToBka pacTBOpOB 3aJaHHON KOHIIEHTPAIlMK B OBITY U Ha

XUMHUYECKON




Paboune mecta oOyuaromumxcs (1o KOJIMYECTBY 00 YIAFOIITIXCSI).

Pabouee mecTo mpemnoiaBaTes.

YyeOHas 10CKa.

Kommuiekt yueOHO-MeTOANYECKON JOKYMEHTAIIHH.

Tabmuua «Ilepuonnyeckas cucrema /. 1. Menneneesay.

Tabmuna «PacTBOPUMOCTH KUCIIOT, COJICH, OCHOBAaHUH B BOJIE.

Ta6n1z1ua «MOJ’IeKy.]'IHpHBIC MAacCChbl HCOPIraHNU4YCCKUX COCHHHGHHﬁ)).

ONOOOTR~WIN -

O6opynoBanue Jist MpoBeieHus 1a00paTOPHBIX PaboT

«MukponabopaTopus».

9 Texuuueckue cpenctBa ooydenus: I1K ¢ nuueH3noHHOM mporpamMmoii,

BUACOMATCPHAJIBI.

NudopmanuonHoe odecriedyeHue 00y4eHus.
HepequL OCHOBHOH H HOHOHHHTGHLHOﬁ JIMTCPATYPBhI, H606XOﬂHMOﬁ JJI1 OCBOCHUA JUCHUITIIMHBI

OcHoBHast JiMTeparypa:
1. Epoxun FO.M. Xumus: yueOuuk. M.: «Axagemus», 2015. 448c.

Jlono/HUTeILHASA JIUTEpaTypa:
1.benonyxoB C.JI ®usnueckas u kowtoniHast Xxumus. JlabopaTopHbli MPakKTUKyM: yueOHUK. M.:
[MpocrmekT, 2016. 240c. (Joctynuo B DBC «Book.ru»)

IIporpammHuoe ob6ecneuenue u UHTEepHET-pecypcen:
1. http://www.hij.ru/
2.http://www.xumuk.ru/encyklopedia/2/4995.html



Onucanue MKAaJ OLICHUBAHUA

Nuaukaro HeY/10BJIeTBOPHUTE OBJICTBOPHUTEJT
8 P yA P ya P XO0pOILIOo OTJIMYHO
bl JIBHO bHO
YpoBeHp  3HaHUN | MUHUMAaIBHO YpoBeHb  3HaHMW B | YpOBEHb 3HAaHUM B
HIDKE JOTTYCTUMBIT o0BeMe, o0BeMe,
IMoanora MUHUMAJTBHBIX YPOBEHb 3HAHUM. | COOTBETCTBYIOILIEM COOTBETCTBYIOILIEM
3HAHUI TpeOOoBaHUI. JlomyIieHo MHOTO | IporpaMMe MOJTOTOBKH. | Iporpamme
Nwmenu MECTO | HerpyObIX JlonymeHo  HECKOJBKO | MOATOTOBKH, 0e3
rpyOBIC OITHOKHY. OIUOKH. HErpyObIX OIMMOOK OIHOOK.
[IponeMoHcTpUpOBaH
[IponemoHcTpHpO p pHp
[Ipu pelieHnn [IponemMoHCTpUpPOBaHBI Bl BCE  OCHOBHBIC
BaHbl OCHOBHBIC
CTaHJAPTHBIX BCE OCHOBHbBIE YMEHMS. | YMEHUS,PELIEHBl BCE
yMeHus. Penienbl
3aza4 HE Pemensl Bce OCHOBHBIE | OCHOBHBIE 3aJaud C
TUIIOBBIE  33/1a4U
Haimmnumne NPOJICMOHCTPHPOB | Herpvoany | JAdH  C HErpyOBIMU | OTACIBHBIMU
YMeHUi aHbI OCHOBHBIE OHII/I6KaMI/II)y omurOKaMu. BBINONTHEHBI | HECYIIIECTBEHHBIMU
YMEHHUS. ) BCE 3a/laHUsA, B IIOJHOM | HEOYETaMH,
Broimonuensl  Bce
Nwmenu MECTO o0BbeMe, HO HEKOTOPBIE C | BBIMOJTHEHbI BCE
3aJlaHusl HO HE B
rpyObIe OIIHOKH. HEJ0YETAMH. 3aJlaHusl B IIOJIHOM

IIOJIHOM 00BEME.

o0beMeE.




[Tporpamma [OHUCHUINTMHBI COCTaBlI€HA B COOTBETCTBHH ¢ TpebosanusmMua OI'OC CIIO
o crienuanbHocTH 13.02.03 DnekTpuyeckue CTaHIUK, CETH H CUCTEMBI.

ABTOD:
[Ipenogararens

H.T. ®okunua

(Héonucs)

IlporpamMMa  paccMOTpeHa W ojo0OpeHa HA  3ace/laHWHM  [MKIOBOM  KOMHCCHH
SIEKTPOTEXHHUECKHX, TEINIOTEXHHYECKHX, MATEMATHYECKHX, €CTECTBEHHO-HAYUYHBIX IHUCIHILIHH,
dusuyeckol kynbTypel U BT« 4 » 0L 20 7.4 1., npotokon Ne %

[IpencenaTens NMKIOBOH KOMHCCHH A o I'.H Xypasnera
(noonuce)




