[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: ArabeksH Paunca JleBoHOBHa

[lomkHoctb: pekTop  HerocymapCTBEHHOE aKKPEAMTOBAHHOE H

[ata nognucanus; 07.02.2024 01:10:18
. quemﬁsm/lc BBICIIIETO O6paBOBaHI/I$I «Axanem
YHUKa/bHbIV NPOrpaAMMHBIN KoY

4237¢7cch9b9e111bbaf1f4fcdad201d015c4dbaal2 3REXEPIROTEDEGHIAM

eKOMMEPUYECKOe YaCTHOE 00pa30BaTeIbHOE
15l MApPKETHHTA M COLIMATBHO-UH(OPMAITHOHHBIX
CUT» (r. KpacHonap)

AKaIeMUYeCKAI KOJIIEIK

YTBEPXIAIO

[IpopekTop no yueGHoii paboTe,
noueHt H. 1. CeBproruna

20 Hos10ps 2023r.

PaGouasi nporpaMmma y4eOHO J1HCHUNITHHBI

01.12 Xumus

Ju1st oOy4daronuxcst 1o crernuaabHocT 38.02.03 OneparmoHHas ASSITEIBHOCTD B IOTUCTUKE

Kpamuduxkarus - OnepalinoHHbIH JOTHCT

Kpacnonap, 2023



Paccmotpeno [Ipunsaro

Ha 3aCeaHMUHU MIPEIMETHO LIUKIIOBOM KOMUCCUU Mearoru4ecKuM COBETOM
[TpoTtokon Ne 4 ot 16 HOs10pst 2023 T. AKaJieMHu4ecKoro Kojuiempka
[Ipencenarens I1IK bepynpko A.A. [Tpotokon Ne 4 ot 16 HOs10pst 2023
3aB. O0ull AkageMuueckoro KoyeIKa I.

TongeBa M. A.

PabGouass mporpamma pa3paboTaHa Ha OCHOBE OCHOBHOW  MpOQeCcCHOHATBHON
00pa3oBaTeNbHONW TMPOTPaMMBI  CPEIHEro Mpo(ecCHOHAILHOTO O00pa3oBaHMs  IPOTPAMMEI
MOJArOTOBKUA  CIEHMAJIMCTOB CpPeIHEero 3BeHa, chnenuaibHocTH 38.02.03  OnepanunonHas
JIeATEILHOCTh B JoTHCcTHKE, DenepanbHoro 3akoHa Poccuiickoit @eaepanuu ot 29 nexadps 2012
r. Ne 273- @3 OO0 oOpa3zoBanuu B Poccuiickoit @enepanuu (pepakius ot 25.12.2018 r.) u
tpeboBanuit ®I'OC cpeanero mpodeccuoHampHOro obpasoBanusi mo crenuambHocTH 38.02.03
OnepanroHHas JesTeNbHOCTh B JIOTUCTHKE YTBepkIeHHoro (mpuka3 ot 21.04.2022 r. Ne257 O6
YTBEPXKJICHUM (heZiepalibHOTO TOCYJapCTBEHHOIO 00pa3oBaTeIbHOIO CTaHJapTa CpeIHEro
npodeccuoHansHOro odpazoBanus no crnenuanbHocTu 38.02.03 OmeparioHHast eATENbHOCTh B
noructuke (3apeructpupoBano B Munrocte Poccun 02.06.2022 r. Ne 68712)) u commanbHO-
HKOHOMHUYECKOTO MPOouIIst mpodheccuoHaTLHOTO 00pa30BaHMS.

ConepxaHue HporpaMMbl peaau3yeTcss B IPOLECCe OCBOEHMS CTYAEHTAaMH OCHOBHOMU
npodeccruoHaIbHOM 00pa3oBaTenbHOM mporpamMmMel no crnenuanbHoctd 38.02.03 OneparrioHHas
JEATETLHOCTh B JIOTUCTUKE COIMAIbHO-2KOHOMHUUYECKOro Mpoduis (Ha 0a3e OCHOBHOTO OOIIETo
oOpa3zoBanus) B coorBercTBUU ¢ TpedoBanusamMu ®I'OC CIIO na 1 kypcee (ax) B 1 cemectpe (ax).

PenensenTsr:

UV 1100 KTYUC r. KpacHoaap, 3aMeCTUTENb TUPEKTOPA IO YIEOHO-METOIUYECKO padboTe
Kum E.N.
000 «3rugay, r. Kpacuogap, nupexrop 0. FO. Ko63aps

OO0 «JIaiit Jloructuk», r. Kpacnonap, renepanbublii tupexkrop b.E. babuu



COJIEP)KAHUE

1. CtpykTypa nmporpaMmMsl 0011e00pa3oBaTeIbHON YUSOHON AUCITUTUTHHBI XHUMHUST ..vveevvveeeivreesireennens 4
1.1 TTOSCHUTEIIBHAS BATTHCKA ... veeuveessessureesseessseessesasseesseeasseessesasneesseeasseeaseeanseensneanneeanneanneennneenneesnees 4
1.2 O6uras xapakTepucThKa 00Ie00pa3oBaTeIbHON YUCOHON AUCIIUTIITMHBI XUMHUS ....ceevveneennene. 4
1.3 MecTo 0611e00pa3oBaTeIbHON YUEOHOW TUCIUTIITUHBI XUMUS B YICOHOM TUTAHE ..ovvvvervvennnse 6
1.4 ®opmupoBaHUE JIMYHOCTHBIX PE3YJIBTATOB BOCIIUTATEILHON PAOOTHI OOYUYAIOIIUXCH ............. 7
1.5 Pe3ynbTaThl OCBOEHUS 00IIE00pa30BaATEIHbHON YUCOHON AUCITUILTIHBL XUMUS ...oovvveeeeeaneeenenes 8
1.6 KonudecTBO 4acoB Ha OCBOEHHUE MPOTpaMMbl 0011e00pa30BaTENbHON Y4eOHOM IHUCIUTIIMHBI
D€ 0.0 6 Ommoka! 3aknaaka He onpeeseHa.

2. CTpyKTypa U CoAepKaHNE YICOHON AUCIIUTITIHBI XHMHES. ... veveeriasresseesesseesseessessnesseessesnesseennens 11

2.1 O6weM obmie0bpazoBaTeIbHON yUeOHON AUCIUILTUHBI XUMUS U BUABI y4eOHO# paboTHI......21
2.2. TeMaTU4ecKui TIaH U COJEpKaHUE 001e00pa3oBaTeIbHON yueOHOM TUCIUTUIMHBI XUMHS 22

2.3 O0Opa3oBaTeIbHBIE TEXHOJIOTUH, UCTIOIb3yEeMbIC TIPY TIPOBEICHUH Ay TUTOPHBIX 3aHSATHHA ......24

3. YcnoBus peanuzanuu o011e00pa3oBaTeIbHON YUeOHONU AUCHUILTHHBL XUMHUS ...veevveenveeiresnreeenes 27
3.1. TpeGoBaHUs K MUHUMAJILHOMY MaTEPUaIbHO-TEXHUUECKOMY OOECIICUCHHIO. ......eeruveererenrene 27
3.2 UndopmannoHHOE 00eCICUCHUE OOYUCHHS ......c.vvevveenies Omudka! 3akiaaka He onpeesieHa.
3.3 [lepeueHb HHPOPMAITMOHHBIX TEXHOMOTHH ....c.vveuviiiiiiiieiisiii sttt 29

3.4 YcnoBus peanu3auyl MporpamMMbl T 00yJaroIIuXCsi HHBATUIOB U JIUI] ¢ OTPAaHMYECHHBIMA
BO3BMOKHOCTSIMU 3IIOPOBB ...t euttteeastieasteessseeasaeessseeaabeeesabe e e sabe e e sabe e e aabe e e aab e e e aa b e e e as b e e e nbb e e e nbb e e e ann e e e 29

4. XapaKTepuCTHKa OCHOBHBIX BHJOB JESATEIBHOCTH OOyYaroluxcs Mo oO0Ieo0pa3oBaTeabHON
YUCOHOM JIUCTIUTIIIITHE XIIMUSL. e uveeeutteesnsteesnseeessteeessseeasssessassesaasseessseesasseessseesabeeesabeeensseeennseessnneesnsns 32

5. KoHTpons M olleHKa pe3ynbTaToB OCBOEHUS 0O0Ie00pa3oBaTeIbHOW y4eOHOW MUCIUTLINHBI
D, 471705 C: G 34

6. OI_ICHKa OCBOCHHS JOCTHKEHUM TUYHOCTHBIX PE3yJIbTAaTOB BOCIIMTATEIIbHOM pa60TBI .................. 35



1. CTpykTypa nporpamMMsbl 0011e00pa3oBaTeIbHONH Y4eOHOM THCIUIINHBI XUMMS

1.1 IMosscHuTEIbHAA 3aNINCKA

[Tporpamma o61Ie00pazoBaTeIbHON YIEOHON TUCIIUIUTMHBI « XUMHs MpEAHA3HAUYCHA IS U3YUYCHUS
XMMHUU B IPOGECCHOHATIBHBIX 00pa3oBarenbHbIX opranuzamsx CI10, peanusyonmx o0pa3oBaTeIbHYO
porpaMMy cpenHero oomiero oOpa3oBaHHsS B MpejesiaX OCBOCHHS OCHOBHOH IPO(hecCHOHATLHOU
obpazoBarensHoil mporpammbel CITIO (OITOIT CITO) ma 6a3e OocHOBHOTO 0OIIEro OOpa3oBaHUS TPH
MOATOTOBKE KBATH(DHUIIMPOBAHHBIX PAaO0UHX, CITyKAIINX, CIICIIHAIUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero oOmiero oOpa3zoBaHus,
MPEIBSIBIEMBIX K CTPYKTYpE, COACPKAHUIO U Pe3yJIbTaTaM OCBOCHHS Y4eOHOU JUCIUTUINHBI « XUMUS,
B COOTBETCTBHU ¢ PeKOMEHIAIMsSMU O OPTaHU3ANMU IOJYYCHHS CPEAHEro Oo0IIero oOpa3oBaHUS B
npejenax OCBOCHUsI 00pa30BaTeIbHBIX MPOTPAMM CpPETHET0 MpodecCHOHATBLHOr0 00pa3oBaHus Ha 0ase
OCHOBHOT0 00111ero 00pa3oBanusi, C ydeToM TpedoBanuii nonoxxeHus «O pa3padoTke pabouux nporpamMmm
00111e00pa30BaTeNIbHBIX  YY€OHBIX JWCHUIUIMH OCHOBHOH MpodeccHOHaNbHOW 00pa30BaTelbHOM

MIPOTrpaMMBbI CPEeTHETO MPO(EeCCHOHAIEHOTO 00pa30BaHUM.

1.2 O0mas xapakrepucTuka 001meodpa3oBaTeIbHON Y4eOHOM TUCHUIINHBI XUMUS

XUMHUS - 3TO HayKa O BEIIECTBaX, X COCTaBE U CTPOCHHH, CBOMCTBAX U MPEBPAILICHUSIX, 3HAYCHUH
XUMHYECKHUX BEIIECTB, MATEPUAIOB U IIPOIECCOB B MPAKTUICCKOM JICATSIIEHOCTH YEJIOBEKA.

Conepsxanne 0011eo0pa3zoBaTeIbHON YUeOHOW TUCIMIUIMHBI « XUMUS» HAIIPABJICHO HAa YCBOEHHUE
00y4arolMMHUCSl OCHOBHBIX TMOHITHM, 3aKOHOB W TEOPHUHl XWMHUU; OBIAJCHHE YMEHUSMU HAOIIOIATh
XUMHYECKHUE SIBJICHHSI, TPOBOJUTH XUMHUYECKUI SKCIEPUMEHT, MPOM3BOIAUTH pacueThl Ha OCHOBE
XUMHYECKHUX (OPMYJI BEIICCTB U YPABHEHUN XUMHUYECKUX PEAKIIHH.

B mpomecce u3ydeHHs XMUMHH Yy OOyYaIONIUXCS Pa3BUBAIOTCS ITO3HABATEIbHBIC WHTEPECHI U
HMHTEJUIEKTyallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM MPUOOPETECHUH 3HAHUH 110 XUMUU B
COOTBETCTBUH C BO3HHKAIOIIMMH >KU3HEHHBIMH MPOOJIeMaMU, BOCIIUTHIBAETCS OEpPEKHOE OTHOIICHUS K
MpUpoJie, TOHWMAaHUE 3J0pPOBOTO o0pa3a JKWU3HH, HEOOXOJAMMOCTH TPEAYIPEIKICHHS SBIICHUH,
HAHOCSIINX BPEJI 3I0POBBIO M OKpYyXkaromieil cpene. OHM 0CBaWBAIOT MPUEMBI TPAMOTHOTO, O€301TacHOTO
WCIOJIb30BaHUS XUMUYECKHUX BEIIECTB U MAaTEPUAJIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U Ha
MIPOU3BOJICTBE.

[Ipu cTpykTYypupOBaHHHM COJEpKaHUs O0IIe00pa30BaTEeILHON YUECOHOW JUCIUTIIMHBI IS
poeCCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3aIUi, PeaTu3yIMUX O00pa30BaTEIbHYIO MPOTrpaMMy
cpenHero oodmero ob6paszoBanus B mpenenax ocBoeHus OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIETO
o0pa3oBaHMs, YIUTHIBATACH 0OBEKTUBHAS PEAIbHOCTD - HEOOIBINOH 00bEeM YacoB,

OTNYIICHHBIX HA U3YUCHHUEC XUMUH U CTPEMIICHUE MAKCUMAJIbHO COOTBCTCTBOBATH UACAM pa3BHUBAIOIICTO
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oOydenus. [loaToMy TeopeTHUecKre BOIIPOCH MAKCUMAaIbHO CMEIIEHBI K HaYally U3Y4YCHUS TUCIUTUIHHBI,
C TeM 4TOOBI ocneaAyomuil (akTHYeCKUi MaTeprall paccMaTpuBalicsd Ha OCHOBE U3YUYEHHBIX TEOPHUH.

Peanuzanusi NeAyKTUBHOTO MOAXOAAa K M3YYEHUIO XUMHHM CHOCOOCTBYET pPa3BUTHIO TaKUX
JIOTUYECKUX OTepaIluii MBIIUICHHUS, KaK aHalIN3 U CHHTE3, 0000IIeHNe W KOHKPETU3allus, CPABHCHUE U
aHAJIOTHS, CUCTEMATHU3AIIMS U KIIAaCCU(DUKALIUS U JP.

N3yyenne xumuu B NpO(EecCHOHATBHBIX 00pa30BATENbHBIX OPraHHU3AIUgX, PEATU3YIOLINX
0o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oodiero oopasoanus B npenenax ocsoenust OITOIT CITO Ha
06a3e OCHOBHOro o0mEero oOpa30BaHUs, MMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT HpPOQHIIs
poeCCHOHATTLHOTO 00pa3oBaHMsl. JTO BBIPAXKAETCS B COJIEpKAaHHH OOydYeHHs, KOJIWYECTBE YacoB,
BBIJICTISIEMBIX HAa U3Y4YEHHUE OTAETBHBIX TEM IIPOTrPAMMBI, IIyOHMHE UX OCBOEHUS 00YyUaroUIMMHUCS, 00beMe
U XapakTepe MPaKTUYECKUX 3aHATUN, BUAAX BHEAYJUTOPHOU CAMOCTOSTENIbHON pabOThI CTYIEHTOB.

ITpu ocBoennn npodeccuii CIIO u cnemmansrocterd CIIO ecTecTBeHHO-HAYYHOTO TPOQHIS
npodeccnoHaTbHOTO 00pa3oBaHusl XUMUsSl H3ydaeTcss Ha 0a3oBoMm ypoBHe DPI'OC cpemnero obmiero
oOpazoBanusi, npu ocBoeHuu npodeccuit CIIO u cnenmansHocteit CIIO TexHuueckoro mnpoguiis
npodeccnoHanbHOTO 00pa30BaHUS XUMHUSI H3ydaeTcss Oosee yriayOleHHO Kak mpoduuibHas ydeOHas
JTUCITUTUIAHA.

ITpu ocBoennu npodeccuii CIIO u cnenuansHoctel CIIO conuanbHO-3KOHOMHUYECKOTO
npoduns, cnenuanbHocTedt CI1O rymanuTapHoro mpoduiisi paccMaTpuBaeTCs] XUMUYECKUH KOMIIOHEHT
€CTECTBEHHO-HAYYHOT0 00pa30BaHus B Mpe/esiax u3yueHus: yueOHol aucuuiuinabl « EctecTBo3HaHHE»
npeameTHoi oonmactu «EctecTtBennbie Hayku» OI'OC cpennero obmero oopa3oBaHusl.

Crienin(rka u3ydeHUs] XUMHH TP OBJIAJICHUN TPO(HECCUIMHU U CHCIIHATBHOCTSIMHA TEXHUYIECKOTO
npoduns oTpaxkeHa B Kaxkaod Teme pazaena «CopepxkaHue y4eOHOU AMCHUILTHHBY B PyOpHKe
«IIpodunbHbie 1 TPOPECCHOHATBHO 3HAYUMBIE AIEMEHTHI COACPKAHUSD. ITOT KOMIIOHEHT peau3yeTcs
MIpU UHIUBUAYaJbHOW CaMOCTOSITENbHON paboTe oOyuaroniuxcs (HamucaHuu pedeparoB, MOATOTOBKE
COOOIICHNH, 3aIUTe MTPOSKTOB), B IpOIecce YUEOHOM NesITeTPHOCTH O] PyKOBOACTBOM ITPETIOIaBaTElsI
(BBITTOJITHEHUY XUMHUYIECKOTO IKCIIEPUMEHTA - JJA0OPATOPHBIX OMBITOB M MPAKTHYECKUX PabOT, pelIeHUN
MPAKTUK OPUEHTHUPOBAHHBIX PACUCTHBIX 3a/1a4 U T.].).

B conep:xanuu yaeOHOM AUCIUILTUHBI U1 €CTECTBEHHO-HAYYHOTO MPOQUIIs

po(heCCHOHAILHO 3HAYMMBIH KOMIIOHCHT HE BBIJICJICH, TaK KaK BCE €r0 COJEp)KaHUE SBISACTCS

npoUIBLHO OPUEHTUPOBAHHBIM U HOCUT TPO(ECCHOHATILHO 3HAYUMBIN XapakTep.

B mponecce n3ydeHuss XMMUHA TEOPETHYECKHUE CBEICHHS JOMOJHSIOTCS JIEMOHCTPAIUSMH,
7a00paTOPHBIMU  ONBITAMH M MPAKTUYECKUMH 3aHSATUSAMU. 3HAYUTEIbHOE MECTO OTBOJIUTCS
XUMHYECKOMY dJKcnepuMeHTy. OH OTKpBIBaeT BO3MOXKHOCTH (OpPMHpPOBATH Yy OOYYarOIIMXCS
CHeIMalIbHBIE MPEJIMETHBIE yMEHHs: paboTaTh C BEHICCTBAMH, BBIMOIHSATH MPOCTHIE XUMHUYECKHE

OTIBITHL, YYUTH 0€30MTaCHOMY M SKOJIOTMYECKH IPaMOTHOMY OOpaIIeHHIO C BEIECTBaMH, MaTepUaIaMu



U TIpOLIeCCaMy B OBITY M Ha MPOU3BOJICTBE.

Jlis opraHuzalydyd BHEAyAUTOPHOM CaMOCTOSITENbHON pabOThl CTYJEHTOB, OBJIAJEBAOLINX
npodeccusimu CIIO u cnenmanprOcTAME CIIO TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQHIIeH
npoeCCHOHATBLHOTO 00pa30BaHMs, MPEACTABICH NPUMEPHBIA IMepeueHb pedepaToB (IOKIAIOB),
WH/IMBUYaIbHBIX TPOCKTOB.

B nponecce u3ydeHus XMMUU BakHO (opMHpoBaTh MHGOPMAIMOHHYIO KOMIIETEHTHOCTb
oOyuaromuxcs. [ToaTromy mpu opraHu3anuu caMoOCTOATENbHOW PabOThHl HEOOXOAUMO AKIIEHTHUPOBATh
BHUMaHHE 00YYaIOIMXCsl Ha TIOMCKE MH(OpPMAIMK B CpelCTBaX MaccMenua, nTepHere, yueOHON u
CHELHATbHOMN JTUTEpaType C COOTBETCTBYIOMINUM O()OPMIICHHEM M MIPEICTABICHUEM PE3yJIbTaTOB.

N3yyenne oOmieoOpazoBaTenbHOM  y4eOHOM  AMCHMIUIMHBI  «XUMUS»  3aBEpIIaeTCs
noJBeIcHUEM HTOroB B (opme nuddepeHpoBaHHOrO 3adeTa WIM HK3aMEHa B paMKax
IIPOMEXYTOUHOH arrecTanuu cTyaeHToB B npouecce ocBoeHust OIIOII CIIO ¢ nonydyeHneM cpeHero
obmero oopazosanus (ITIKPC, I[TICC3.).

B nporpammy BKIIIOYEHO cofepaHHe, HampaBiIeHHOE Ha (OpPMHpPOBAHHE y CTYICHTOB
KOMIIETCHIINM, HEOOXOAMMBIX [JIsi KAaueCTBEHHOTO OCBOEHHUS OCHOBHOH MpodeccnoHanbHOMI
obpazoBarenbHOil mporpammbl CIIO Ha 06a3e OCHOBHOTO OOMIET0 0OOpa3oOBaHUS C TOIyYCHUEM

cpemHero o0miero o0pa3oBaHus MPOrpaMMBbI MOATOTOBKH crielnancToB cpeanero 3seHa (IITICC3).

1.3 MecTo 001meo0pa3oBaTe/bHOM Y4eOHON JMCHUIIMHBI XMMHSA B Y4eOHOM ILIaHe

B mpodeccrnonanbHBIX 00pa30BaTENBHBIX OpraHU3AIMsIX, PEATU3YIOIMUX 00pa30BaTEIbHYIO
nporpaMMy cpeanero ooéuero oOpazoBanust B npezaenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO
obmiero oOpa3oBaHus, ydyeOHas OUCHMIUIMHA XUMHS H3ydaeTcs B 0O0I1e00pa3oBaTENbHOM IMKIIE
yuebHoro muiana OITOIT CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl C MOJTYYSHUEM CPEHETo 00IIIero
obpazoanus (IITICC3).

B yueOnbix mnanax [IIICC3 yuebnas nucuuruiiHa XUMHs SIBJISIeTCS Y4eOHBIM MPEeIMETOM
obs3aTenbHON mpeaMeTHoi obmactu Xumus GPI'OC cpexnero obmero obpazoBanus, g npodeccuit
CIIO wmmu cneumansHocteit CIIO cooTBeTcTBYIOIIEr0 mpoduis MpodecCHOHATIBLHOTO 00pa3oBaHus
VYyeOHas rucuunianHa XuMus SBIsSeTcs] y4eOHbIM MTPEIMETOM I10 BBIOOPY U3 00s13aTENbHOM NpeAMETHOMN
obnactu «EctectBennbie Haykum» PI'OC cpennero obmiero obOpazoBanus. B mpodeccroHanbHbIX
00pa3oBaTeNbHBIX OpraHU3alMiX, pPEATU3YIOMIUX 00pa30BaTeIbHYI0 MPOrpaMMy CpEIHEro OOIIEero
obpazoBanus B npenenax ocoenuss OITOII CITO na 6a3e ocHoBHOro o0Iiero obpasoBanusi, yueOHas
quciuIInHa XuMus u3ydaercs B oOmieoOpaszoBarenbHoM 1ukie ydeOHoro OITOIT CITO na 6Gase
OCHOBHOT0 0011ero o0pazoBanus ¢ mojaydeHueMm cpeanero oomero obpazosanus (IIITKPC, ITIICC3). B
yueOnpix rmianax [IIIKPC, HI1CC3 wmecto yueOHOW IUCHUIIMHBI XHMHS - B COCTaBe

00111e00pa30BaTeNbHBIX YUEOHBIX JUCIUIUIMH 110 BEIOOPY, (popMUpyeMBIX U3 003aTeIbHBIX TPEIMETHBIX



obnacteit ®I'OC cpexnero obmero odpazoBanust, st npodeccuit CIIO umm cnenmansHocTeir CIIO

COOTBETCTBYIOIIEro Mpoduis npodecCHoHaTIbHOro 00pa3oBaHus

1.4 dopmMupoBaHHe JUYHOCTHBIX Pe3yJbTATOB BOCHIUTATEILHON Pa00ThI 00yYAOIINXCS

JIP 1. Oco3Haromuii ce0s rpakIaHMHOM U 3aIllIUTHUKOM BEJIMKOM CTPaHBI.

JIP2.ITposiBisronMiA aKTUBHYIO TPXKIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIIUN TPUBEPKEHHOCTD
MPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPHITOCTH, YKOHOMHUYECKON AKTUBHOCTH Y4YaCTBYIOIIMMA B
CTYJIEHYECKOM W TEPPUTOPUAIBHOM CaMOYIPABICHWH, B TOM YHCJIC Ha YCIOBUSAX JOOPOBOJHUYECCTBA,
MIPOYKTHUBHO B3aMMOJICHCTBYIONINI U YYaCTBYIOIIUI B AEITEIbHOCTH OOIIECTBEHHBIX OpraHU3aIHil.

JIP3.Cobmrogaroniyiii HOpMbl MPABOMOPSAKA, CIEAYIOIIUNA HieanaM TpakJaHCKOTO OOIIecTBa,
oOecrieyeHnst 0€301MacHOCTH, TipaBa U cBo00o 1 rpaxaad Poccuu. JIOsUTbHBIN K YCTAaHOBKAM U MIPOSIBICHUSM
MIPEJICTaBUTENICH CYOKYJIBTYD, OTIMYAIOIINN UX OT TPYII C IECTPYKTUBHBIM U JICBHAHTHBIM MTOBEICHUCM.
JIeMOHCTpUPYIOLIUI HENPUATHE U NPETyIPEKIAOMNNA COUATBHO ONTACHOE MOBEICHUE OKPYKAIOUIUX.

JIP4. IIposBisoninii U IEMOHCTPUPYIOIINI yBaXEHUE K JIFOJIAM TPY/a, OCO3HAIOIINN IEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (HOpMHUPOBAaHMIO B CETEBOM Cpele JIMYHOCTHO H
poheCCHOHATFHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIPS./IeMOHCTpHUpYIOINI TPUBEPKEHHOCTh K POJHOM KyJbType, MCTOPUYECKONM NaMATH Ha
OocHOBe m00OBU Kk Poaune, ponHOMY Hapony, Majod poJauHE, MPUHITUIO TPATUIIMOHHBIX IEHHOCTEH
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum.

JIP6. TlposiBnsromuii yBaKeHHE K JIFOJSIM CTaplIero MOKOJCHUS W TOTOBHOCTh K YYacTHIO B
COIMAIBHON TOICPIKKE U BOJOHTEPCKUX JTBUKCHHUSX.

JIP7. Oco3Hamuil TpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YENIOBEKa; YBaKAIOIIUNA COOCTBEHHYIO

YYKYH0 YHUKAJIBHOCTDH B PA3JIMYHBIX CUTyallUAX, BO BCEX (bopMax n BUJaax ACATCIbHOCTH.

JIPS. ITposiBnsironiuii 1 IEMOHCTPUPYIOMINI YBAXKEHUE K TPEACTABUTENSAM Pa3IMUYHBIX
ATHOKYJIBTYPHBIX, COIIMATBHBIX, KOHP)ECCHOHATHHBIX U UHBIX TpyTl. COMPHUYaCTHOCTh K COXPAHECHHIO,
MPEYMHOKEHUIO ¥ TPAHCISILUU KYJIBTYPHBIX TPAIULIUNA U EHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCUICKOr0 rocy1apcrBa.

JIP9. Colmroaromuyii ¥ poraralIupyoIni MpaBuiia 3J0pOBOTro U 6e30macHoro oopasa
KU3HH, CTIOPTA; MPEIyIPEKIAIONINN JTUO0 MTPEOI0ICBAIONINN 3aBUCUMOCTH OT aJIKOToJIs1, Tabaka,
MICUXOAKTHUBHBIX BEIIECTB, a3apTHHIX UTP U T.J. COXpaHAIOMINNA ICUXOJIOTMYECKYI0 YCTOMYUBOCTh B
CUTYaTHUBHO CJIOKHBIX WM CTPEMUTEIbHO MEHSIOIINUXCS CUTYaIUsIX.

JIP10. 3aboTsmuiics o 3aluTe OKPYKAIOIICH cpebl, COOCTBEHHOW M 4y>KOH 0€301acHOCTH, B M
qucie nuQpoBOH.

JIP11. [IposBrstomuii yBaKEHUE K ICTETUYECKUM IIEHHOCTSIM, 00JIa a0l OCHOBaMH

3CTETUYECKOHN KYJIBTYPHI.



JIP12. [IpuHumaromuii ceMeiiHble HEHHOCTHU, TOTOBBII K CO3/1aHUI0 CEMbU U BOCIIMTAHUIO JIETEH;
JEMOHCTPUPYIOLINHA HENIPUATHE HACUIIUS B CEMBE, YX0Ja OT POJUTENIBCKON OTBETCTBEHHOCTH, OTKAa3a OT

OTHOIIICHUH CO CBOUMU JC€TbMHU U UX (l)I/IHaHCOBOl"O COACPpIKaHMA.

1.5 Pe3yabTaThbl 0CBOCHUsI 00111€00pa30BATEJIbHOM YUeOHOH 1M CUMIIIMHBI XUMHS

OcBoeHue coepxanus y4eOHON TUCITUTIIMHBI XUMHS, 00eCTIeYMBaCT
JOCTH)KCHUECTYICHTAMHU CIICAYIOINUX Pe3yJabTaTOB:

JUIHOCTHBIX:

- c¢(hOpMHUPOBAHHOCTD MPEACTABICHUIN: O XUMHUECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBICHUH NPUPOABI, B GOPMUPOBAHUN MBILIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ QYHKIIMOHATIHHONU IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIIeHHs MTPAKTUYECKUX 3371249 U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IIPUPOJIHOMN CPEJIC;

- BJIAQJICHUE CHCTEMOH XMMHUYECKHMX 3HAHWU, KOTOpas BKJIFOYACT: OCHOBOIOJIATAIOIINE MOHSATHUS
(XUMHYECKHUI AIIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3JIeKTpOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJISIpHBIN 00beM, YTIIEPOAHbIN CKeleT, QyHKIMOHANIbHAS IPyIIa, paJuKail, U30Mepus,
M30MEpbl, TOMOJIOTUYECKHM PsiJl, TOMOJIOTH, YTIE€BOAOPO/IbI, KUCIOPO/I- U a30TCOJAEPKAINE COCITUHEHMS,
OHMOJIOTMYECKH aKTUBHBIE BEIECTBA (YTIEBOIbI, dKUPHI, OCIKH ), MOHOMED, TIOTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCAMHCHUA, KpUCTAJUIMYECKad PpCHICTKa, THUIIBI XUMHYCCKUX peaKHI/Iﬁ
(OKHCTUTEIBHOBOCCTAHOBUTEBHBIE, DK30-U HJIOTEPMHUYECKHUE, PEaKIlMM MOHHOTO OOMEHa), pacTBOD,
AJEKTPOJIUTHI, HE3JEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JMCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOW PEaKIH, XMMHUECKOE PAaBHOBECHE), TEOPHUH U 3aKOHBI (TEOPUS XUMHUYECKOTO
cTpoeHHsi opraHuueckux BemiectB A.M. byTiepoBa, Teopus 5>IEKTPOIUTHUECKON TUCCOLMALNY,
nepuoanueckuii 3akoH [[.11. MenneneeBa, 3aKk0H COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
S3BIK XMMHUHU, (DAKTOIOTHUECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBe, MONYyYEHWH U 0OE30MacHOM
WCIOJIb30BAHUN BRKHEHIINX HEOPTaHWYECKUX W OPraHUYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOH

JCATCIIBHOCTH YCJIOBCKA,

MeETanpeaIMETHbIX:

- C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE XapAaKTCPHBIC NMPU3HAKU W B3aMMOCBA3b HW3YYCHHBIX
HOHHTI/II\/'I, NPUMCHATH COOTBCTCTBYIOIIHEC MOHATHUA IPHU OMMMCAHUN CTPOCHUSA U CBOMCTB HCOPTaHNYCCKUX
1 OPraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ; BBISIBIISITH B3aUMOCBSI3b XUMHUUYECCKUX 3HAHUM C MOHATHIMH
" INpCACTaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB;

- C(pOpMI/IpOBaHHOCTI: yMeHI/Iﬁ HCIIOJB30BaTh HAMMCHOBAHUA XHUMHYCCKHUX COGI[I/IHGHI/Iﬁ

MEKTYHAPOIHOTO COX03a TEOPETUUECKOW U MPUKIATHON XUMHUHU U TPUBUAJIbHBIC Ha3BAHUS BAKHEUIIINX



BEIIECTB (ITUJIECH, alleTHIICH, TIIMLEPUH, (eHo, GopMabAeTil, YKCYCHas KUCIOTa, TJUIUH, yrapHbIA
ra3, yIJeKUCIbId Ta3, aMMHaK, raiieHas HM3BECTb, HETalleHash M3BECTh, MUTHhEBAas CONA M JIPYTHX),
COCTABIISATH (POPMYJIBI HEOPTaHMUYECKUX M OPTaHWYECKHX BEUICCTB, YPABHEHUS XMMHUYCCKHX PEaKIHi,
OGT:SICHSITL HX CMBICJI; IOATBECPIKAATh XaPAKTCPHBIC XUMHUYCCKUC CBOMCTBA BCIICCTB COOTBCTCTBYOIIUMU
SKCIIEPUMEHTAMU U 3aIIUCIMU YPABHEHUN XUMUYECKUX PEAKIUH;

- C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATh MPUHAAJIICIKHOCTDh U3YUCHHBIX HCOPTaHUYCCKUX U
OpraHn4YCCKUX BCHICCTB K OIPCACIICHHBIM KJIaCCaM U I'pyIiiamM COCHHHGHHﬁ, XapaKTCPU30BaTh UX COCTAB
Y BaKHEHUIIIME CBOMCTBA; OMPEIEIATh BUIbI XUMUUYECKUX CBs3EH (KOBAJICHTHASI, HIOHHAs, METaNIMYeCcKasl,
BOJIOPOJIHAS ), THITHI KPUCTAJUTMYECKHIX PEHICTOK BEIIECTB; KIACCH(DUIIMPOBATh XUMHUECKUE PEAKIIHN;

- BJIaACHUC OCHOBHBIMHM MCTOJaMH HAYYHOI'0 IO3HAHUA BCIICCTB H XHUMHUUYCCKHUX SIBJIEHUU
(HabmroieHre, U3MEpPEHUE, SKCIEPUMEHT, MOJICTTUPOBAHHE);

- cpopMHUPOBAaHHOCTH YMEHHI MPOBOJIUTH PACUETHI TI0 XUMUYECKUM (OpMyJIaM U ypaBHEHHUSIM
XUMHUYECCKUX peaxunﬁ C HCIIOJIB30BaHUEM (bI/IBI/I‘-IeCKI/IX BCJIIMYMH, XapaKTCPUIYIOHNIUX BCHICCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMAJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIC XMMUYECKHUE 3HAHUS JIJIS TPUHATHS PEIICHUH B KOHKPETHBIX YKHU3HCHHBIX

CUTyalUsX, CBA3aHHBIX C BEHICCTBAMHU U UX IIPUMCHCHHUCM

NpeaAMETHBIX:

- cOpMUPOBAHHOCTh YMEHUI TUIAHUPOBATh W BBHIMOJMHATH XUMHUYECKUH OKCIEPUMEHT
(mpeBpallieHrs OPraHUYEeCKUX BEIIECTB MMPU HATPEBAHUU, MOTyUYEHUE ITUIIEHA U U3YUYCHHE er0 CBOWCTB,
KaueCTBEHHbIE PEAKIMU Ha aJbJETHABl, KpaxMal, YKCYCHYIO KHCIOTY; ACHATypalus OENKOB MpH
HarpeBaHUM, I[BETHHIE PEAKIUU OEJIKOB; MPOBOJWTH PEAKIMM HMOHHOTO OOMEHA, OMpPENEeNsTh Cpedy
BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE peaKIMH Ha Cylnb(]ar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KaTHOH
aMMOHWUS; pelaTh YKCIIEPUMEHTANIbHBIE 3a/1auu 110 TemaM "Metamwel" u "Hemeramns") B COOTBETCTBUM
C MpaBUJIAMH TEXHUKH 0€30MaCHOCTH MPHU OOPAIICHHUH C BEIIECTBAMHU U JaOOPaTOPHBIM 000PYI0BaHUEM;
MIPEJICTaBIIAThH Pe3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (DOpME 3amucH YpaBHEHUN COOTBETCTBYIOIINX
peakmuii 1 GopMyITHPOBATh BHIBOJBI HA OCHOBE DTHX PE3YJIbTATOB;

- c(hOpPMHUPOBAHHOCTh YMEHUS AaHATU3UPOBATh XUMUYECKYIO HH(OPMAITHIO, ITOTydaeMyIo U3
pa3HBbIX UCTOYHUKOB (CpPEACTB MacCOBOI MH(OpMaILUU, ceTh IHTEpHET U ApyTHe);

- c(hOpMHUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBWJIa OKOJOTHYECKH IEIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH JEATEIHLHOCTH B IEISIX COXPAHEHHSI CBOETO 3JI0POBbS U OKPYIKAIOIICH
MPUPOIAHOMN CPEABL; YUUTHIBATH ONIACHOCTh BO3JICUCTBUSA HA )KUBbIE OPTAaHU3MBbI OIIPE/IECIICHHBIX BEILIECTB,
ITOHMMAsl CMBICIT ITOKa3aTeNs NIPeNeIbHON JOIMYCTUMON KOHIIEHTpAIlUY;

- JIIsL 06yqa101u1/1xcs1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMH 310POBbA: C(l)OpMPIpOBaHHOCTB



YMCHUSA TPUMCHATH 3HAHUA 06 OCHOBHBIX OOCTYIHBIX MCTOJAX IMO3HAHUSA BCIICCTB U XHUMHUUYCCKHX
SIBJICHHI;
- JUTSL CTICTIBIX M CTa00BUISMIINX O00ydarommxces: chopMHUpOBAaHHOCTh YMEHHUS UCIIOJIb30BATh

penbedHo Toueunyto cuctemy odo3nauenuid JI. bpaitns mist 3anucu xumudeckux Gopmyi.



2. CTpykKTypa U coiepkaHMe Y4eOHO TUCHUNIHNHBI XUMHSA

1. O0m1as u HEOpraHUYecKast XUMHS

1.1. OCHOBHBIE ITOHATHS U 3aKOHBI XUMUAHU

OcHoBHblE mTOHATHS XuMmuH. BemectBo. AtoMm. Monekyna. XHUMHYECKUH 3IIEMEHT.
Annorponus. IIpoctsie u citoxkHbIe BeniecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEILECTB.
Xumuueckue 3Haku U Gopmyibl. OTHOCUTENBHBIE aTOMHAsi U MOJIEKYJsipHas Macchl. KonmudecTBo
BElIEeCTBA.

OcHoBHble 3aKkOoHBI XUMHH. CTexuomeTpus. 3aKOH COXPAHEHHsI MacChl BEIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYpbl. 3aKOH ABOTa/ipo U CIEICTBUS U3 HETO.

PacuerHble 3amaun Ha HAXO0XKJEHUE OTHOCUTEIIBHON MOJIEKYJISIPHOM Macchbl, OlpesesieHue
MacCOBOM JOJIM XUMUYECKUX JIEMEHTOB B CII0)KHOM BellecTBe. JleMoHcTpauu

Mopenu aToMOB XUMUYECKHX JIEMEHTOB.

Mopenu MoJieKyJI TPOCTHIX U CIIOKHBIX BelIecTB (1apoctep:kaeBsie U Ctroapta— bpurneoa).

Kosekuust mpocThIX U CIIOKHBIX BELIECTB.

HekoTopsie BemiecTBa KOIU4ECTBOM 1 MOJIb.

Mogens MoIsipHOTo 00BbEMa ra3oB.

Annorponus ¢pocdopa, KUCIOPoa, OJI0Ba.

[IpodunpHbie 1 TpodhecCHOHATBLHO 3HAYUMBIE JIEMEHTHI COZIEP KaHUs. AJIIOTpON

Hble MOAM(UKaMHU yriiepoja (anmas, rpaduT), Kuciopoa (KUCIopo, 030H), 0JI0Ba (cepoe U
6emnoe 0710B0). [ToHsATHE 0 XMMHUYECKON TEXHOJIOTMH, OUOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Tlepmoanueckuii 3akoH u [lepuoanueckas cUCTEMa XMMUYECKUX 3JIEMEHTOB

JI.N.MenneneeBa u CTpOEHUE aTOMa

Ilepuognueckuii 3akoH JI.M1.Menneneesa. Otkpeitue J.M.MenneneessiM [lepnonnueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke J[.11.Menneneena.

[lepuonnueckass TabauIa XUMHYECKHUX JJIEMEHTOB — TpadudecKkoe OTOoOpakeHue
nepuoandeckoro 3akoHa. CTpykTypa NEpHOAMYECKON TaOnHIbl: Mepuonabl (Majible M OOJIbIINE),
rpynsl (raaBHas U TOOOYHAas).

Crpoenue aroma u Ilepuoanueckuit 3akon J[.M.MenneneeBa. AToM — CJIOKHasl 4acTHIIa.
SAnpo (mpoTOHBI UM HEUTPOHBI) M 3JEKTpoHHas oOosouka. M3orombl. CTpoeHue 3IIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MasbIX NeproaoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOIOB (TIEPeX0HBIX 31IeMeHTOB). [TonaTue o0 opburasx. S-, p- u
d-opOutanu. DIeKTPOHHBIE KOHPHUTYpPALUK ATOMOB XUMHUYECKHX JIIEMEHTOB.

CoBpemenHnas popmynupoBka [leproandeckoro 3akona. 3nauenue [leproanyueckoro 3akoHa
u [lepronnueckoit cuctemMbl XUMUYecKkuX 3neMeHToB JI.1.MenneneeBa i pa3BUTHS HAYKU U

MMOHUMAaHUS XUMHUUECKOMN KapTHUHBI MUpa.



JlemoHCcTpanuu

Paznuunsie hopmel [lepuoanueckoii cucteMbl XumMuaeckux 3neMenToB J1.J11.Mennaeneena.

Junamuueckue Tabauiel 11 MoaenupoBanus [lepuoanueckoit cucteMsl.

DnexTpu3anus Tel U UX B3aUMOJIEHCTBHE.

JIabopaTopHEIil OBIT

MonenupoBanue noctpoenus [lepuonnyeckoil TaOIUIbI XUMHUYECKUX JIEMEHTOB.

[Ipodunpubie 1 TpodhecCHOHATBFHO 3HAYUMBIE JIEMEHTHI Co/iepKaHus. PanoakTHBHOCTb.
Hcnonbs3oBanue paguoakTUBHBIX U30TONOB B TEXHUYECKUX 1EsIX. PEHTT€HOBCKOE U3IIyYEHUE U €ro
WCIIO0JIb30BaHUE B TEXHUKE U MeIULIMHE. MOoAeInpoBaHUE KaK METO I IPOTHO3UPOBAHUS CUTYaIlUU
Ha TIPOU3BOJICTBE.

1.3. CtpoeHue BemiecTa

WNonnas xumunyeckas cBs3b. KaTHoOHBI, UX oOpa3oBaHME U3 aTOMOB B pe3yJibTaTe Ipolecca
OKHCIIeHHs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe mpolecca BoccTaHoBIeHUs. MonHas
CBS3b KaK CBSI3b MEX]y KaTHOHAMHM M aHHOHAMHU 3a CUET JJIEKTPOCTATHUYECKOTO MPHUTSIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAKy 3apsja, HATUYMIO THApPATHOW oO0ojouku. MouHBIE
KpUCTaJuIn4eckue penretku. CBOMCTBa BEIIECTB ¢ MOHHBIM THIIOM KPUCTAJUTMYECKON PEIIETKH.

KoBanentnas xummuueckas cBa3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). DNEKTPOOTpUIIATENbHOCTh. KOBaeHTHBIE MOJSIPHAs U HEMOJSPHAs CBSA3H.
KpaTHOCTb KOBaJIEeHTHOW CBS3M. MoOJIEKyJIIpHbIE M aTOMHBIE KpUCTauInyeckue pemeTku. CBoiicTBa
BEIIECTB C MOJICKYJIIPHBIMH M aTOMHBIMHU KPUCTAJIUTMYECKIMH PEIIETKAMHU.

Mertannuueckast CBsi3b. MeTauinyeckass KpUCTAIJIMYECKasl pelIeTKa W MeTajindecKas
XUMHYecKas CBsA3b. DU3NMUECKUE CBOIICTBAa METALIOB.

ArperaTHble COCTOSIHMS BEILECTB W BOJOPOJHAs CBS3b. TBeploe, KUAKOE U Tra3000pa3Hoe
cocTostHUs BenlecTB. [lepexos BemiecTBa U3 OJHOIO arperaTHOro COCTOSAHUS B JApyroe. Bogopoanas
CBSI3b.

Yucrele BeniecTBa U cMecu. [IoHsATHE O CMEcH BeleCTB. | OMOreHHBIE Y TE€TEPOTE€HHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBast J10JIM KOMIIOHEHTOB CMECH, MaccoBast J10JIs1 IPUMECEH.

Hucnepcusie cuctembl. [lonstue o pgucmepcHoit cucreme. JlucmepcHas daza u
nucnepcuonHas cpeaa. Knaccudukanus nucnepcHbix cucreM. [loHATHE 0 KOMTOMIHBIX CHCTEMaX.
JlemoHCTpanuu

Mogens KpUCTAIITMUECKON PEeLIeTKH XJIOpUIa HAaTpusl.

OO6pa3ibl MUHEPAJIOB C MOHHOM KPUCTAITMYECKON PENIEeTKON: KaJIbIIUTA, TAIUTA.

Mopenu KpUCTAUTMYECKUX PEIIETOK «CyXOro Jpaa» (wim Hopa), anmasza, rpadura (wim
KBapia).

[TpuGops! Ha KUIKUX KPUCTAILIAX.



OO0pa31bl pa3IMYHBIX TUCTIEPCHBIX CUCTEM: IMYJIbCUH, CYCIICH3H, a9p030JIeH, Teseii 1 301ei.

Koarynsmus.

Cunepesuc.

S dext Tungans.

JIabopaTopHBIC OMBITHI

[IpurorosneHue cycreH3uu kapOoHaTa KajbliKs B BOJIE.

[TomyueHue 3Mynbcuu MOTOPHOT'O Macia.

O3HaKOMJIEHHE CO CBOMCTBAMU JAMCIIEPCHBIX CUCTEM.

[TpoduibHbie U TpodecCHOHAIBHO 3HAYMMBIE AIeMEHTHI coaepkanus. [losp

HOCTh CBSI3W M MNOJAPHOCTb Mousiekynbl. Konpencaumsa. Tekydects. Bo3sroska.
Kpucramnuzanus. Cybaumanus u ngecyonumanus. AHomanuu Gusnyeckux cBoicTB Bojbl. Kuakue
KpucTayibl. MuHEpasbl U TOpHbIE OPO/IbI KaK MPUPOAHBIE CMECH. DMYJIbCUH U CYCIIEH3UU. 30111 (B
TOM uucie aspo3onu) u reau. Koarynsauus. Cunepesuc.

1.4. Bopna. PacTBOpBI. DIIEKTPOTUTHIECKAS TUCCOITHAITUS

Bopa. PactBopel. PactBopenme. Boga kak pactBoputesib. PacTBOpUMOCTH BEIIECTB.
HacpliieHHble, HEHACBILLIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PAacCTBOPUMOCTH Ia30B,
KUJKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHBIX (DaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.

DNEKTpONUTHYECKAsT JUCCOLMAUA. DJIEKTPOIUTHl U HEJIEKTPOUTHI. DIEKTPOIUTUUYECKAS
aucconuanys. MexaHu3Mbl 2JIEKTPOJIUTUYECKON JUCCOLMAUU ISl BEIIECTB C Pa3IMYHBIMU TUIIAMU
XUMUYECKOH CBsI3u. ['mapaTupoBaHHbIe M HETHAPATUPOBAHHBIE HOHBI. CTENEeHb YJIEKTPOTUTHIECKOM
mucconanuu. CunbHble U chnabble  AMeKTponuThl.  OCHOBHBIE — TONIOKEHUS  TEOpUHU
3IEKTPOJUTUYECKON Auccouranu. Kuciaorsl, OCHOBaHHUS U CONM KaK JIEKTPOJIUTHI.

JlemoHCTpanuu

PactBOoprMOCTE BeEecTB B BOJIE.

Cobupanue ra30B METOJIOM BBITECHEHHSI BOIBI.

PacTBOopeHnue B Boje CEpHOM KUCIIOTHI ¥ COJIE aMMOHHS.

OO6pa3ibl KPUCTAJUIOTHIPATOB.

H3roroBiieHne runcoBoi MOBSI3KH.

HcnpiTanue pacTBOPOB 3JEKTPOIUTOB U HEAJIEKTPOJIUTOB HA MIPEAMET TUCCOLIMALIUH.

3aBUCHMOCTh CTENEHH DJIEKTPOIUTHUYECKOM AUCCOLMAIMM  YKCYCHOM KHUCIOTBI  OT
pas0aBiieHHsI pacTBOpa.

JIBrKeHNEe OKpaIIEeHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

IIpuroroBneHue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNouuTel.



OO0pa31pl MUHEpaATBHBIX BOJ PA3JIMYHOTO Ha3Ha4YeHUs. [IpakTiuueckoe 3aHsATHEe

[IpuroroBnenue pacTBopa 3alaHHOM KOHLIEHTPALUU.

[Ipodunpubie 1 TpodeccHoHaIBLHO 3HAYUMbIE JIEMEHTHI coepkanus. Pac

TBOPEHHE KaK PU3UKO-XUMUUYECKUH Tporiecc. TeruoBbie 3(h(eKTh Ipu pacTBOPCHHH.
Kpucramnoruaparel. Pemenue 3a1a4 Ha MacCOBYIO JIOJIKO PACTBOPEHHOIO BewecTsa. [ [pumenenune
BOJIbI B TEXHUYECKHX HeNsiX. JKecTKoCTh BO/IbI M CIIOCOOBI €e ycTpaHeHus.. MuHepaabHbIe BOJDI.

1.5. Krnaccudukanus HeOpraHn4eckux COeIMHEHUN 1 UX CBOWCTBA

Kucnots! u ux coiictBa. KuciaoTel Kak 3J1€KTPOIUTHI, MX KJIacCU(pHUKaLUs 1O pa3

JIUYHBIM NpU3HAKaM. XMUMHYECKUE CBOMCTBA KHUCJIOT B CBETE€ TEOPUHU AJIEKTPOJIUTUUYECKON
nucconuanui. OCOOEHHOCTH B3aUMOJEHUCTBUS KOHLUEHTPUPOBAHHON CEpHOM M a30THOW KHCIOT C
MeTasmaMu. OCHOBHBIE CIIOCOOBI MTOJIy4YEHUS KUCIOTHI.

OcHoBaHus U ux cBoicTBa. OCHOBaHMSI KaK 3JIEKTPOJIHUTHI, UX KIACCH(PUKALUS 10 PA3TUIHBIM
Npu3HaKaM. XMMUYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPUU DJIEKTPOIUTHUECKON JUCCOLMALIIH.
Pa3noxxeHue HepacTBOPUMBIX B BOie OCHOBaHMIi. OCHOBHBIE CIIOCOOBI MOTYYSHHS] OCHOBAHUIA.

Comu m ux cpoiictBa. Comu kak 3yekTpoiauThl. Coiu cpeAaHue, KHUCIblE U OCHOBHBIE.
XUMUYECKHE CBOMCTBA COJIEM B CBETE TEOPUU DIIEKTPOJUTHYECKON naucconuanuu. CrocoOsl
IIOJIyYEHUS COJIEH.

I'mpponus coien.

Oxkcunpl 1 ux cBoicTtBa. CosieoOpasyroiiue W HecosneoOpasyromue okcuibl. OCHOBHEIE,
aMm(pOoTepHblE U KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTb XapaKTepa OKCHJA OT CTENEHU OKHUCIIECHUS
00pa3yroliero ero Merajia. XuMHYeckue cBoiicTBa okcuoB. [loaydenne okcuaos.

JleMoHCTpanuu

B3aumopeiicTBre a30THOM U KOHIEHTPUPOBAHHOM CEPHOU KUCIIOT C METaJlJIaMU.

I'openune docdopa u pacTBOpeHue NpoayKTa TOPEHUS B BOJIE.

[Tonmyuyenue u cBoiicTBa aM(pOTEPHOTO I'MIPOKCUIA.

HeoOGpaTumeblii ruponn3 kapOouia KaibLus.

OO6paTuMBbIiA TUAPOTU3 COJICH PA3TMYHOTO THIIA.

JlaGopaTOpHBIE OTBITHI

HcnpiTanne pacTBOPOB KUCIOT HHANKATOPAMHU.

B3aumojelicTBuE METAJUIOB C KUCIOTaMHU.

B3anmopeicTBre KUCIOT C OKCUAAMHU METAJIOB.

B3aunmopeicTBre KUCIOT ¢ OCHOBAaHUSIMU.

B3aumopaeincTBue KUCIOT € COJISIMU.

HcnbiTanue pacTBOPOB MIETOYEH MHIUKATOPAMHU.

B3auMonelicTBuE 1IeI04EN C COJISIMU.



PasnosxeHne HepaCTBOPUMBIX OCHOBAHMIA.

BsauMonaelicTBue coyiell ¢ MeTaJIaMU.

BzaumopeiicTBue coliei Ipyr ¢ Ipyrom.

I'maponus cosel pa3au4yHOro THIIA.

[TpoduibHbie U TpodecCHOHAIBHO 3HAYMMBbIE HJIEMEHTHI coepkanus. [Ipasu

Ja pa30aBieHuss cepHOil KuCioThl. Vcnonb30BaHUE CEPHOM KUCIOTHI B MPOMBIIUIEHHOCTH.
Enxue niemoun, WX HMCIOIB30BaHUE B INPOMBIIUICHHOCTH. ['allleHas M HeramieHas H3BECTb, UX
IIPUMEHEHUE B CTPOUTENILCTBE. [ UIIC U anedacTp, TMIICOBAHUE.

[Tonsitue o pH pactBopa. KuciiotHas, menoyHas, HeUTpajibHas cpefa pacTBOPOB.

1.6. XuWMHUYECKHE PEAKIIUN

Knaccuukanus XxumMuyeckux peakiuil. Peaknuu coeanHeHUs, pa3ioKeHHs, 3aMeLCHMs,
oomena. Karamutumueckue peakuumu. OOpatumble W HeoOpaTHMble peakiuu. [ OMOTeHHbIE |
TeTepPOreHHBIC PEAKIMH. DK30TEPMHUYECKHE M JHIOTEPMUYECKHE peakiuu. TeroBoid 3¢ dekt
XMMHMYECKHUX peakuuid. TepMoXuMHuyecKue ypaBHEHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKUCIIEHHE. MeTo/| 3JIEKTPOHHOIO OajlaHca JJisi COCTaBJICHUS
YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

CkopocTh XuMH4eCcKUX peaklnid. [IoHATHE 0 CKOPOCTH XMMHUYECKUX PEAKIMNA. 3aBUCUMOCTD
CKOPOCTH XUMHMUYECKUX PEAKLUUN OT pa3iMyHbIX (PaKTOPOB: MPUPOJBI pearupyronmx BELIeCTB, MX
KOHLEHTpALUHU, TEMIIEPATypbl, TOBEPXHOCTH COPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIU3aTOPOB.

OObpatumocTh XUMHUECKUX peakuui. OOpatuMble U HeoOpaTUMbIE peakUuu. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

JleMoHCTpanuu

[Tpumepsl HEOOpPATUMBIX peaKLIUi, HAYIIMX C 00pa30BaHUEM OCAIKa, T'a3a UM BOJIBI.

3aBUCUMOCTbH CKOPOCTH peaKkLUy OT MPUPO/IbI pearupyroIiuX BEIIEeCTB.

B3anmMopeiicTBre pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYJIb(aTa HATPUs Pa3IUUHOM
KOHLIEHTPALlUU U TEMIIEPATYPBHI.

Mopaens KUISIero Ciaosl.

3aBHCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT MPUCYTCTBUS KAaTaIM3aTopa Ha MpUMEpPE

pa3iIoKeHUs NEPOKCUAA BOJIOPOA C MOMOIIBIO0 TUOKCH/1a MAapraHIla U KaTalasbl.
Mogens anekrponusepa.
MOI[CHL SHCKTpOHHBHOﬁ BaHHBI JJIA TTIOJIYUCHUA aJIFOMUHUA.
Monenb KOJIOHHBI CHHTE3a aMMHuaka. JlabopaTopHbIe ONBITHI
Peaknus 3amenienns Meau Kene30M B pacTBOPE MEIHOIO Kyrnopoca.

Peakniuu, naymue c o0pa3oBaHUEM 0Ca/lKa, Ta3a WIN BOJIBL.



3aBUCUMOCTb CKOPOCTH B3aMMOJEHCTBHS COJSTHOW KHUCIIOTBHI ¢ METaLIaMU OT MX HMPHUPOABI.

3aBUCHMOCTh CKOPOCTH B3aUMOJIEHCTBUSI LINHKA C COJITHOM KHCIIOTOM OT €€ KOHUEHTPALUH.

3aBUCUMOCTh CKOpOCTH B3ammojelcTBus okcupa meau (II) ¢ cepHOM KHCIOTOM OT
TEMIEPATYPHI.

[TpoduibHbIe U TpohecCHOHAIBHO 3HAYMMBbIE AJIEMEHTHI coepkanus. [ToHs

THE 00 3JeKTpoau3e. DIEKTPOIU3 PACIIABOB. DIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHIECKOE
nonyyeHue  amomuHus.  [Ipakthueckoe  npuUMeHEHUE — 3JeKTposiv3a.  ['anpBaHOIUIACTHKA.
l"anpBanocterus. PadpuaupoBanue 1IBETHBIX METAJIIOB.

Karaims. 'omoreHHsle u rereporeHssie karanus3aropsl. [Ipomoropsl. Karanmuruueckue siabl.
HNHruburops!.

[Ipon3BoaCTBO aMMHUaKka: Cblpbe, anmnaparypa, Hay4Hble [IPUHIIMIIBL.

1.7. Mertaiibl 1 HEMETAJUIBI

Mertannbl. OcoOEHHOCTH CTPOCHHUS aTOMOB M KpUCTaUIOB. PU3NYECKUE CBOMCTBA METAJLIOB.
Knaccudukanus MeTaioB MO pa3IUYHBIM I[pPU3HAKaM. XHUMHUYECKHE CBONCTBAa METaJUIOB.
DNEeKTPOXUMHUYECKUIN PsiJl HAPSHKEHU MeTallioB. MeTtaminorepMus.

OOmme crocoObl momydeHus: meramwioB. [lonstue o meramtypruu. [lupomerammyprus,
TUAPOMETAIUTYPTHUsl U dJIeKTpoMeTaiuTyprus. CruiaBbl YEpHbIE U I[BETHBIE.

Hemerannpel. OcoOeHHOCTH CTpoeHHS aroMoB. Hemeramnsl — mMpoOCThie BEIIECTBA.
3aBUCUMOCTb CBOMCTB raJIOT€HOB OT X IOJIOKEHUSI B NepUondeckoi cucreMe. OKUCIUTENbHbIE U
BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAUVIOB B 3aBUCUMOCTH OT UX TMOJOXKEHHS B PAay
3IEKTPOOTPULATEIHHOCTH.

JleMoHCTpanuu

Komneknus metannos.

B3aumoseiicTBue MeTanioB ¢ HeMeTaniaMu (kKele3a, IIMHKa U aJTIOMUHUS € Cepoi, aTFOMUHUS
C 0/10M, CYpBMBI C XJIOPOM, TOPEHHE XKelle3a B XJI0pe).

['openue meramios.

ATOMUHOTEPMHSI.

Konnexkuust nemeramios. ['openne HemeTawioB (cepsol, pochopa, yris). BerrecHeHue meHee

AKTHUBHBIX T'AJIOTCHOB U3 paCTBOPOB UX coJieii 0oJiee aKTUBHBIMHU TaJIOT€HAMU.

Moaens NpOMBIIUIEHHON YCTAaHOBKH JIJIS1 POU3BOJICTBA CEPHOM KUCIOTHI. Mo1esib neuu AJIst
o0xwura m3BecTHs KA. KoJuleknuu mpoAyKIMii CUIUKATHOM MPOMBIIUIEHHOCTH (cTekina, dapdopa,
(asiHCa, IEMEHTa Pa3InYHBIX MAPOK U JIp.).

JlaGopaTOpHBIE OIBITHI

3akayika U OTITYCK CTaJIH.

O3HakoMJIEHHE CO CTPYKTypaMH ceporo u Oenoro uyryHa. Pacmo3HaBaHue pyn »kenesa.



IIpakTrueckue 3aHATHUS

[Tonmyuenue, cobupaHue 1 pacro3HaBaHHE I'a30B.

Pemenne skcriepuMEHTAIBHBIX 3a7ad.

[TpodunbHbie 1 TpodeccHoHANIBHO 3HAYMMBbIE HIEMEHTHI coepkanust. Kop-

pO3Usl METAJUIOB: XMMHMUECKasl U 3JIEKTPOXUMHUYECKAsl. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT
yclIoBUM Okpy»xatouiei cpeabl. Kiaccudukanus KOppo3un METaIOB MO Pa3IMYHbIM NPU3HAKAM.
Cr1ocoOblI 3alUThl METAJIOB OT KOPPO3HH.

IIpon3BOACTBO Yyr'yHa U CTaJIH.

[Tonyuyenne HemeTaNIOB (PAKIMOHHON MEPETOHKOM >KUIKOTO BO3JAyXa M 3JEKTPOIU3OM
PacTBOPOB MJIM PACILIABOB JJIEKTPOJIUTOB.

CunukaTtHas IpOMBILIUIEHHOCTb. [Ipon3BOICTBO CEPHON KUCIIOTHI.

2. Opranuyeckas XuMus

2.1. OcHOBHBIE TOHATUS OPraHUYECKOM XMMHHM M TEOpUS CTPOCHHUS OPraHMYECKUX
COCIMHEHU I

IIpenmer opranudeckoi xumuu. llpuponHble, HCKyCCTBEHHBIE M  CHHTETUYECKUE
opranuueckue Bemiectsa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHMUYECKUMU.

BasenTHOCTE. XMMH4YECKOE CTpOEHME KaK MOPSANOK COCAMHEHUS aTOMOB B MOJIEKYJIbI IO
BAJICHTHOCTH.

Teopuss crTpoeHuss opranudeckux coenuHeHnii A.M.BytnepoBa. OCHOBHBIE IOJNOXKEHUS
TEOPUH XUMHUYECKOTo cTpoeHus. Mzomepust u nzomepsl. XuMudyeckue GopMyibl U MOJIETH MOJIEKYT
B OPraHWYECKON XHUMUU.

Knaccudukanuss opranvueckux BemecTB. Kiaccudukanus BemeCTB IO  CTPOCHHIO
YIJIEPOJHOTO CKeJleTa M HAIWYMI0 (YHKUMOHANbHBIX rpymm. ['omonoru u romosorusi. Hauana
nomenkiarypsl IUPAC.

Krnaccudukanus peakuuii B oprannyeckoit xumun. Peakium npucoeiuHenus (ruApupoBaHus,
raJJOreHUPOBaHUS, THAPOTATIOTEHUPOBAHUS, THApaTallMK). Peakuuu oTuiernieHus (JeruapupoBaHus,
JETUAPOralOreHUPOBaHNs, IeTuApaTalyy). Peakunn 3aMenieHus..

Peakuuu nzomepuzanuu. Jlemoncrpanuu

Mopenn MOIEKyJI TOMOJIOTOB ¥ N30MEPOB OPTaHUYECKUX COECTNHEHHM.

KayecTBeHHOE OOHapyXeHHE YTiepoja, BOJOpOJa M XJopa B MOJEKYJaX OpPraHHYecKuX
COCIMHECHUM.

JlaGopaTOpHBIH OMBIT

N3roroBienue Moaenei MOJIEKYJl OpraHMYEeCKUX BEIIECTB.

[IpodunbHbie U podeccHoHANBHO 3HAYMMBbIE 3IeMEHTHI coaepkanus. [lonstue o cyocrpare

Hh pCarcHte. PeaKLII/II/I OKHCJICHUSI W BOCCTAHOBJICHUA OPraHUYCCKHUX BCHICCTB. CpaBHeHI/Ie



KJaccu(UKAMU COCJUHEHUN W Kiaccu(UKalUMM peakUuii B HEOPraHWYECKOH M OpraHu4ecKoi
XUMHH.

2.2. YrieBoaOpoOIibl M MX MIPUPOIHBIC HCTOUYHUKH

AnkaHbl. AJIKaHbl: TOMOJIOTUYECKUH PsiJl, U30MEpUsl 1 HOMEHKJIATyPa aJIKaHOB.

XUMHUYECKHE CBOWCTBA QJKAaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMEIlEeHUe, pa3JoXkKeHHUe,
neruapupoBanue. [[pumeHeHne aaKkaHoB Ha OCHOBE CBOMCTB.

AnkeHbl. OTWIIEH, €ro ImnojiydyeHue (ACTUIpPUPOBAHHEM HSTaHA, JEMOJMMepU3aruen
NOJUATUIIEHA). ["'oMosornyeckuil psia, U30MepHs, HOMEHKIIATypa aJIKeHOB. XMMHUYECKHE CBOWCTBA
STWJICHA: TOpEHHMEe, KadeCTBEHHble peakuuu (obecuBeunBaHWE OpPOMHOM BOJBI U pacTBOpa
NepMaHTaHaTa Kajws), THApaTanus, moinuMepusanus. [[ppumenenue sTuiieHa Ha OCHOBE CBOWCTB.

Juensr u kayuyku. [loHATHE O JOHEHaX Kak YIJIEBOAOPOJAAX C IBYMS JABOWHBIMHU CBS3SIMH.
ConpsokeHHble JHEeHbl. XUMHUYECKHEe CBOMCTBa OyTtaaueHa-1,3 M u3ompeHa: obeclBeUMBaHUE
OpOMHOI BO/IbI U OJIMMEpH3alMs B Kayuyku. HaTypanbHblil U CUHTeTHYECKHE KayuyykH. Pe3uHa.

Ankusbl. AuernieH. XMMUYeCKHUEe CBOMCTBA alleTUJIeHa: TopeHue, o0ecliBeuMBaHie OpPOMHON
BOJIBI, IPUCOEIMHEHNH XJIOPOBOIOPOIa U TuApaTanus. [[puMeHeHne arneTnieHa Ha OCHOBE CBOWCTB.
MesxkiaccoBasi H30MEpHs C aJIKaUCHAMH.

Apenbl. benzon. Xumuueckue CBOHCTBa O€H30j7a: TOPEHHE, PEaKLIHUU 3aMEelICHUs
(raoreHupoBaHue, HUTpoBaHue). [I[pumMeHeHne GeH301a Ha OCHOBE CBOMCTB.

[TpupoHBIe HCTOYHHUKH YTIEBOAOPOAOB. [IpUpOAHBIA Ta3: coCTaB, MPUMEHEHUE B KaUeCTBE

TOTLTUBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka negtu. Heprenpoaykrel. JleMoncTpanuu

I'openue MeTaHa, 3TUJIEHA, alleTHIICHA.

OTHoOmIeHUEe MeTaHa, YTHJICHA, alleTH/ieHa M OeH30Ja K pacTBOpaM IEepMaHTaHaTa Kajus U
OpoMHO¥ BojI€.

[Tonmyuyenue sTuIeHA peakuuel JeruapaTaluy STaHoa, alleTUIeHa — THAPOJIM30M KapOuaa
KaJIbIIHAL.

Paznoxxenne Kaydyka TIpM HarpeBaHUM, WCIBITAHWE TMPOJIYKTOB pPAa3IOKEHUS Ha

HEMIPCACIbHOCTD.

Konnekuust o6pazioB Hehtn u HedrenpoaykroB. Kommekius «KameHHbI yroas u
MPOYKIIHS KOKCOXHMHYECKOTO TIPOU3BOACTBaY. JIJabopaTOpHBIE OIBITHI

O3HakoOMJICHHE ¢ KOJUIEKIInelH o0pa3ioB HepTH U IPOAYKTOB €€ mepepadOTKH.

O3HakOMJICHHE ¢ KOJUIEKIIUEH KayqyKOB U 00pa3IiaMu U3IeTHi U3 PEe3UHEI.

[IpodunpsHbie 1 TpodecCHOHaTBFHO 3HAYUMBIE JIEMEHTHI coaepkanus. [IpaBuio

B.B.MapkoBuukoBa. Kraccudukamus u HasHaueHHe KaydykoB. Kiaccudukammss wu

Ha3Ha4YeHME pe3uH. BylkaHuzanus kaydyka.



[lonyyeHnue amneTWiaeHa NHPOJIM30M METaHa M KapOMIHBIM  cmocoOoM. Peakuus
IIOJINMEPU3aluy BUHWIXI0pUAa. [1oJIMBUHAIXIIOpUA U €ro NpuMeHeHne. TpuMepusanus aneTuieHa
B OEH30II.

[Tonsatue 06 skcTpakuuu. BoccranoBneHne HUTpoOEH30a B aHWIMH. ['OMOJIOrHUecKuil psijg
apenoB. Tonyon. HurpoBanue Tosryona. Tporui.

OcHOBHbIE HaIlpaBJICHUs IPOMBILIUIEHHON IepepabOTKU MPUPOJHOTO rasa.

[TonyTHBIH HedTSIHOI ra3, ero nepepadoTka.

[Iporiecchl MPOMBINUIEHHON TepepaboTKH HePTU: KPEeKUHT, puGopMUHT. OKTaHOBOE YHCIIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIBHOTO TOILTUBA.

Kokcoxumuueckoe npou3BOACTBO U €ro MPOLyKIUS.

2.3. Kucnopojcoaep:xkaiire OpraHuIeCKiue COeTMHCHUS

Cnuprtsl. [Tomyuenue sTaHona 6poskeHUEM IITFOKO3bI U THIpaTanei stuieHa. [ uapokcuibHas
rpynna kak (¢yHKUMoHajbHasd. IIoHATHE O NpeleNbHBIX OJHOATOMHBIX CHHUPTaxX. XHUMHUYECKHUE
CBOMCTBa 3TaHOJA: B3aUMOJEHCTBHE C HaTpueM, oOpa3oBaHHE IPOCTHIX U CIOXKHBIX 3(PUPOB,
OKHCJIEHUE B anpAerul. [Ipumenenne sTaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUS
IUI OpraHu3Ma 4eJioBeKa U NPEAyIPEKICHHE.

I'mauepuH Kak NpENCTaBUTENb MHOTOAaTOMHBIX cHupToB. KadecTBeHHas peakuus Ha
MHOT0aTOMHbI€ cIUpThl. [I[ppuMeHenune riviepuHa.

@®enon. dusznueckue W XUMHUYECKHE CBOMCTBa (eHona. B3zauMHoe BIMSHHME aTOMOB B
MoJIeKyJie ()eHOJIa: B3aUMOJEHCTBHE C THIPOKCHIOM HATpus U a30THOM kucioroi. IlpumeHenue
(eHo1a Ha OCHOBE CBOMCTB.

Anpneruabl. llonatue o0 anpaermpax. AunplaerujgHas rpynna Kak (pyHKIMOHaJIbHas.
@opManpaerua U €ro CBOMCTBA: OKHMCIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIIUK cnupT. [losydyeHne anbAeruioB OKUCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue ¢popmalibJeruia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [TonsiTHe 0 kapOoHOBBIX KucioTax. KapOokcuiabHast rpymmna Kak
¢dbyHkmoHanpHas. ['oMonoruueckuii psia npeaeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[Tonmyuyenne kapOOHOBBIX KHCIOT OKHCICHHUEM allbJAETHI0B. XUMUYECKHUE CBOMCTBA YKCYCHOU
KHUCJIOTHI: 00IIKEe CBOMCTBA C MUHEPAJIBHBIMHU KHUCIOTAaMH U peakuus srepudukanuu. [Ipumenenue
YKCYCHOHM KHCIJIOTBI Ha OCHOBE CBOMCTB. BpICIINE )KHpHBIE KUCIOTHI HA MPUMEpPE NaTbMUTHHOBON 1
CTE€apUHOBOM.

Croxuble 3¢upsl 1 xupbl. [lonydeHne c10KHbIX 3PUPOB peakuei STepruPpuKaInm.
CroxHble 3¢upbl B IPUPOJE, UX 3HaYeHHE. [I[puMeHeHe CI0KHbBIX H3(UPOB HA OCHOBE CBOUCTB.
Kupsi kak cnoxxasie d3¢upsl. Kimaccudukamnus >xupoB. XuMUYECKHE CBOMCTBA JKUPOB: THAPOIU3 U

TUJIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne KHUPOB Ha OCHOBE CBOMCTB. MbLia.



YrrneBoabl. YTieBOIbI, WX KIacCUPUKANUA: MOHOcaxapuisl (TJIIOK03a, (PYyKTO3a),
Jucaxapu/ibl (caxaposa) M Imojrcaxapuasl (Kpaxmai v elTio103a).

['11r0K03a — BEMIECTBO ¢ IBOMCTBEHHOW (DYHKITUEH — albJACTUIOCTUPT. XUMHUCCKHE
CBOWCTBA TJIFOKO3BI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIHPTOBOE
Oposxkenue. [IpuMeHeHune TII0KO3bl HA OCHOBE CBOMCTB.

3HaueHue YIJIeBOOB B KUBOI MpUpPOE U *KU3HU yesoBeka. [loHsTHe 0 peakiusx
MOJIMKOHJICHCALIUY U TUPOJIN3a Ha IPUMEpPEe B3aUMOIPEBPAIICHUIN: [JIF0K03a MOJIHCcCaXapH/I.
JlemoHCTpanuu

Oxucnenue crupTa B ajabAeTu.

KauecTBeHHBIE peaKIi HA MHOTOATOMHBIE CITUPTHI.

PactBopuMOCTh peHOIa B BOJIE TPU OOBIYHOM TeMIEpaType U HarpeBaHHH.

KauecTBeHHBIC peakiuu Ha (EHOIL.

Peaknus cepebpsHOTro 3epKaia ajbIerua0B U TITIOKO3BI.

OxucieHue ajabAeTUA0B U TIIOKO3bl B KUCIOTY ¢ oMoIIbio rupokcuaa meau (I1).
KauectBennas peakuus Ha kpaxmai. Komnekmus apupHbix macen. JlabopaTopHbie ONBITHI
PactBopenue rimiepuHa B Bojie ¥ B3aumoiencTaue ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOU KHCIIOTHI, OOIIIHME CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.

JlokazarenbCTBO HEMPEAEIbHOTO XapaKkTepa )XKUAKOTO KUPA.

B3aumoneiicTBue riaroKo3bI U caxapo3sl ¢ ruapokcuaom menu (I1).

KauectBenHnas peaxius Ha Kpaxmad.

[TpodunsubIe 1 MpodhecCHOHANTBHO 3HAUUMBIE YJIEMEHTHI COoIepKaHus. MeTuio

BbII CIUPT U €0 UCHOJb30BaHUE B KAUYECTBE XUMUUYECKOTO ChIpbsi. TOKCMYHOCTh METAaHOIA U
MpaBWJIa TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ HUM. DTUIICHTIIUKONb U €r0 IPUMEHEHHE.
TOKCHYHOCTH STUJICHIJIMKOMS U MpaBUjla TEXHUKU 0€30MacHOCTH IpH paboTe ¢ HUM.

[Tonyuenue dheHoNa U3 MPOTYKTOB KOKCOXUMHUYECKOTO MMPOU3BOJICTBA U M3 OEH307Ia.

[MonmukonaeHcamus hopmanbaeruaa ¢ GeHosioM B HeHOT0POPMATTBIETHIHYIO CMOTY.
Aueranpaerua. [lonsitue o keToHax Ha npuMepe arieToHa. [I[puMeHeHue alieToHa B TEXHUKE U

IIp OMBIINIJICHHOCTH.

MHoroo0pa3ue kapOOHOBBIX KHCIOT (I[aBEJIEBOM KMCIOTHI KaK IBYXOCHOBHOM, aKpHIIOBOM
KHUCJIOTHI KaK HeMpeaeabHOH, OeH30HHON KUCIIOTHI KaK apOMaTHYECKOH).

[InenxoobOpa3yromniue Macia. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM ChIpbeM. CUHTETUYECKUE
MOIOIINE CPENCTBA.

Mono4yHokucioe OpokeHHe rioKo3bl. Kucnomonounsie mpoaykTsl. CHI0COBaHUE KOPMOB.

Hurposanue nesmnonosst. [Tupokcunus.



2.1 O0beM 00meo0pa3zoBaTeIbHON Y4eOHOM TMCHUIIIMHBI XMMHSA ¥ BH/AbI Y4eOHOM

padoThbI

Buy yuebnol paboThl O06bem JacoB
MakcumasibHas yueOHasi Harpy3Ka 72
AyIUTOpPHBIE 3aHSTHS], BCETO 72
B TOM YHUCIIE:
TICKITUU 36
npakTuaeckue 3anstus (I13) 36
CamocTosiTesibHAsi padoTa, BCero -
Byl npoMeXyTOUHOM aTTECTAIlMK 3a4eT C OLEHKOM 1 cemectp




2.2. TemaTnyeckuii IJIaH U coiep:kaHue 001e00pa30BaTeIbHONH YU4eOHOI M CIUIITHHBI

Xumus

HaumeHoBaHue Conep:xxanue yueOHOro marepuaJa, O0bem | YpoBeHb
pa3aeyioB U TeM JIJaDopaTopHbIe U NpaKTHYecKue padoThl, YacoB | OCBOEHUS
caMoCTosiTe/IbHAast padoTa 00y4armmuxcst
1 2 3 4
Pazgen 1 O0masi ¥ HeOpraHu4vecKass XMMHUs
1. [Ipeamer u 3agaun XuMUU. MeCTO XUMHUU B PSIY 2 1
Brejerue (dyHIaMEHTAIBHBIX HAYK.
I[IpakTHyeckas padora 5 1
OCHOBHBIE XUMHYECKHE 3aKOHBI U TTOHSTHS
CoBpeMeHHasi ~ KBAaHTOBO-MEXaHUYECKas  TEOpHs] 2 1
CTPOEHHUSI aTOMa.
Tema 1.1 KBantoBo-
MeXaHUYecKas
TEOpHs CTPOCHUS
aToma
[leproguueckuii 3aKOH U TMEPHOJUYECKast CHCTEMa 1 1
biemenToB JI.M. Meneneena.
IpakTuyeckast padora 2 2
Tema 1.2. 113 A.H. CocTtaBieHHe 3JIEKTPOHHBIX U 3JIEKTPOHHO
MenpeneeBa  |rpaduueckux GopmyJs1 aTOMOB JIEMEHTOB
Xumuyeckas CBsi3b. TUIBI XUMUYECKUX CBA3EH. 9 1-2
CBoiicTBa M MapaMeTpPhI
IIpakTHuyeckas padora 2 3
Tema 1.3. KomnprorepHoe MogennpoBaHue 1Mo TemMe
XHMHYeCKas CBA3b XUMUYECKasl CBsI3b. Te€CTUpOBAHUE
1 1-2
Knaccudukanms u HOMEHKJIaTypa
HEOPraHUYECKUX COeIMHEHMH. [ eneTnyeckas cBs3b
Tema 1.4. MEXY KJIACCAMU HEOPTraHWYECKHUX COCTMHEHUHN
Kuaccsl IMpakTuyeckas pagora 2 1-2
HEOPraHM4YecKUuXx XUMHUYECKUE CBOMCTBA OKCUIBI, TUIPOKCHIBI,
coeIMHEeH Uit KHCJIOTBI, COTH
[lonsatue 0 XUMHUYECKOH peaKkiuu. 2 1-2
Krnaccudukanys XUuMHYECKUX peaklui B
OpraHUYEeCKON U HEOPraHMYECKON XUMHHU
Peakiiun ~ oOMeHa.  AJITOPUTM  COCTaBjeHHs| 2 1-2
MOJIEKYJISIPHBIX U HMOHHO-MOJIEKYJISIPHBIX
ypaBHeHU «Peakim oOMeHay
IIpakTHyeckas padora 2 1-2
OrnpeenieHne TUITA XUMUYECKON pPEeaKIuu
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIIUHU 1 1-2
(OBP). AnroputM coctaBienusi OBP
Tema 1.5. IIpakTnyeckas padora
Tunbl xumu4eckux «Brausaue cpenpl Ha nporekanue OB nponeccos. 2 1-2
peakuuit TectupoBanue
Tema 1.6. PacTBopbI: KIaccudukaius, 3HaUeHNE 1 1




PacTBOpBI IIpakTnyeckas padora
CriocoObl BhIpayKEHUS! KOHIIEHTPAIMH PAaCTBOPOB 2
1-2
CKOpOCTh TOMOTEHHBIX XHWMHYECKHX PpEaKIHil.
Tema 1.7. @akTOpsl, BIUAIOIIKME HA CKOPOCTb XHMHYECKOU
XumMuueckas eakiuu. 3akoH aeicTBus Macce I'ynpOepra u Baare
KHHETHKA U IIpakTnyeckas padora 1-2
paBHOBecHe OOparuMOCTh XHUMHUYECKUX peakuuid. [lonsTHEe O
XUMUYECKOM paBHOBECUU. (puHLMM Jle-
[lIaTenne-bpayna) TectupoBanue
1-2
OO01as xapakTeprcTUKa METaIOB U HEMETaJIOB Ha
OCHOBaHMH NOJIO)KEHUS B [lepuoanyueckoil cucreme
hremeHToB .M. MeHienieeBa U CTpOEHHST aTOMOB.
Tema 1.8. . 1-2
Xumuueckne  |[CAMHUCCKHE CBOHCTBA HEMETALIOB
CBONCTBA XUMHUECKHE CBOMCTBA METaJIIOB u 1-2
METAJJIOB H PIEKTPOXMMHUUYECKHE CBOMCTBA METAJLJIOB
djiekTpoxumMu4iec |[[IpakTHuyeckoe 3aHATHE 3
kue cBoiictBa  [«Onpenenenue I/1C raapBaHUYECKOTO HJIEMEHTa
MeTAJLIJIOB
Paznea 2. Opranuveckasi XuMus
Brenenue B OpPTraHUYECKYIO XUMHUIO. 1
OcoOenHoctu MOBEJICHUS yriepoja B
OpraHUYECKUX COCTMHECHUSIX.
OcHOBHBIE MOJIOKEHUS TEOpHs CTPOEHUS
OpraHWYEeCKUX COeIMHEHHUI byTtieposa. 1-2
Knaccudukanusi, HOMEHKJIATypa OpPraHUYECKUX|
COEAMHEHHI
IIpakTHyeckoe 3aHATHE. I'omosnornyeckue 1-2
Tema 2.1. psaabpl.CocTaBieHUE CTPYKTYPHBIX bopmyn
YTJIEBOJIOPOJIOB M X TPOU3BOIHBIX.
I'omouiory n IIpakTHyeckoe 3aHsTHE. SIBICHHE W30MEpUMU. 1-2
H30Mepbl Buapl. CocTaBiieHrne H30MepoB.
O6mee mnpencraBieHue o0 ajgkaHax, aJKeHax, 1
QIKWHAX,JIKaJICHaX.
[IpakTHyeckoe 3aHATHE 1-2
XMMHUYECKUE CBOMCTBA aJIKaHOB, AJIKEHOB,
Tema 2.2. QIKWHOB Y aJIKaIUEHaX.
ApomaTH4ecKkue  yriieBojopoasl. OcoOeHHOCTH 1-2
Oomas CTPOCHHSI, CBOWCTBA
xapakTepucTuka |[IpakTuyeckoe 3aHATHE 1-2
YB [IprpoaHbIE HCTOYHUKH YIIIEBOIOPOJIOB




[IpousBoaHbie yriieBogopoabl. Kiaccubpukanms., 2 1-2
OOmee  mpeacTaBIeHME O  COHPTax |
KapOOHHUIIBHBIX COCTMHEHUSX, U30MEPHS,

Tema 2.3. HOMEHKJIATypa.
OOmee mpeacTaBIeHUE O KapOOHOBBIX KHUCIIOTaX. 5 1-2
Oo0mas r30Mepus, HOMeHKIaTypa. O0acT TpUMEHEHUS
xapakrepucruka |OO0Iee MpeacTaBiIeHHEe O KapOOHOBBIX KHCIOTaX. 2 1-2
IIyB H30Mepus, HOMEHKJIaTypa. XuMuyeckue

cBoiicTBAa. XHMMHYECKHE CBOWCTBa KapOOHOBBIX
kucnoT. O6s1acTH IPUMEHEHHUS

OOmiee mpeacraBieHne 00 aMHHAX. XHUMHYCCKHUC 5 1-2
cBoiicTBa aMuHOB O0JIACTH MPUMEHEHUS

OO6miee npeacTaBleHre 00 aMUHOKHUCIIOTAX, OeIKax, 5 1-2
kupax. O0JacTi IpUMEHEHUS

[IpakTH4eckoe 3aHsATHE. 2 1-2
XUMUYecKue CBOWCTBA MIPOM3BOJIHBIX

YIIIEBOAOPOIOB.

IpakTHYeCcKOe 3aHsATHE 5 3
Wneatudukamus YB

IpakTHYeCcKoe 3aHsATHE 5 3

Wnearudukarus [TYB

Bcero:| 72
s xapaxmepucmuku ypogHs 0C80eHUsL YUEOH020 MAMEPUANA UCHOIb3YVIOMCSL CAEOYIOWUe 0003HAYEHUSL:

1. osnaxomumenvuwill (Y3Haganueparee u3y4eHHbIX 00bEKMO8, CGOUCME);

2. penpoOyKMuUGHbLIl (8bINOJIHEHUE OESIMENLHOCIU HO 00PA3YY, UHCMPYKYUU UTU HOO PYKOBOOCHEOM)

3. npoOyKmuseHbll (MAAHUPOBAHUE U CAMOCMOSIMENLHOE BbINOIHEHUE OesMENbHOCIU, peuleHue NpoOJIeMHbIX
3a0au)

2.3 OOpa3oBaTesibHbI€ TEXHOJIOTHH, HCIIOJIb3yeMble NP MPOBeIeHNH Ay AUTOPHbBIX
3aHATHH

B cootrBerctBun ¢ tpedoBanusmu ®I'OC CIIO no cnemumansHoctu 38.02.03 OmneparnnonHas
JESATEIbHOCTh B JIOTUCTHUKE pealn3alus KOMIETEHTHOCTHOrO MOAXO0Ja JOJDKHA MpEeAyCMaTpUBATH
IIUPOKOE HUCIOJIb30BaHKE B Y4eOHOM IMPOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX (DOPM MTpOBEICHUS 3aHATUI
(KOMIIBIOTEPHBIX ~ CUMYJISIIIAN, JEJNOBBIX W POJICBBIX HWIP, pPa3dop KOHKPETHBIX CHUTYaIlHH,
TICUXOJIOTUYECKUE W WHBIE TPEHMHTH U T.J.) B COUYETAHWHW C BHEAYJIUTOPHOU pabOTOW C IEJbIO
(hopMUPOBaHUS U PA3BUTHS TPEOYEMbIX KOMIETCHIIUA
00ydaromuxcsl.

Bunbl 06pazoBaTenbHBIX TEXHOJIOTHI.

OO6pa3zoBaTenpHasi TEXHOJOTHS - 9TO COBOKYITHOCTh HAyYHO M TPAKTUYECKH OOOCHOBAHHBIX
METOJIOB, I MHCTPYMEHTOB JIJIsl JOCTHKCHHSI 3aIUIAHMPOBAHHBIX PE3yJIbTaTOB B 00iacTu 0Opa3oBaHUSI.
[IpuMeHEeHHEe KOHKPETHBIX OOpa30BaTENBbHBIX TEXHOJNOTUH B Y4eOHOM TIpOIECCEe OIMpeaesieTcs

cnenudukoit yaeOHOM nesTeIbHOCTH, €€ MHPOPMaIMOHHO-PECYPCHONM OCHOBHI M BUIOB yUeOHOM paObOTHI.



1. TpamunuonHsle 0O0Opa3oBaTeNbHBIE TEXHOJOTHM OPHEHTUPYIOTCS Ha  OpPraHM3aLHUIO
00pa30oBaTeNBHOIO IpoLecca, MPEANOIAraollyl0 NPsMYI0 TPAHCISILMIO 3HAHUN OT IpenojaBaTess K
CTYAEHTY (IPEeUMYIIECTBEHHO HAa OCHOBE OOBSCHHUTENBHO -WIIKOCTPATHBHBIX METOIOB OOYyYEHUS:).
VYueOHas AeITeNbHOCTh CTYJICHTa HOCUT B TAKUX YCJIOBHUSX, KaK IIPABHJIO, PEIPOAYKTUBHBIN XapakTep.

[Tpumeps! popm yueOHBIX 3aHATHIA C HCIIOJIB30BAaHUEM TPAJAULIMOHHBIX TEXHOIOTUN: Jlekuus -
HocJe10BaTeNbHOE U3JI0KEHHE MaTepralla B TUCIIUITIMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE
IIPEUMYIIECTBEHHO BepOabHBIMU CPEACTBAMHU (MOHOJIOT MIPENO1aBaTeNs).

Cemunap - Oecema mpenojaBareNis M CTYJIEHTOB, OOCYXJEHHE 3apaHee IOJATrOTOBJICHHBIX
COOOIICHNH, TPOEKTOB MO KaXJOMY BONPOCY IUIaHA 3aHATUS C EOUHBIM I BCEX IMEpeYHEeM
peKOMeHAyeMOM 00513aTeIbHON U IOTIOJIHUTEIbHOM JINTepaTyphl.

[IpakTrHyeckoe 3aHATHE - 3aHATHUE, TOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM U HAaBBIKOB I10
MPEUIOKEHHOMY aITOPUTMY.

2. Texnonoruu npobaeMHOro 0Oy4eHUsI - OpraHu3aius o0pa3oBaTeIbHOTO Mpolecca, KOTopas
IpearnosiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, co3aHue 20 yuyeOHbIX MPOOJEMHBIX CUTYalul JUis
CTUMYJIMPOBAaHHE aKTUBHON MIO3HABATEIILHON J€SITENbHOCTH CTYACHTOB.

[Tpumeps! popmM yueOHBIX 3aHATHIA C HCIIOIB30BAaHUEM TEXHOJIOTHIA IPOOJIEMHOTO 00ydeHUS:

[IpakTryeckoe 3aHaTHE B (hOpMeE MPAKTHKYMa - OpraHu3alust yaeOHOM padoThI, HaIIpaBiieHHAs Ha
peleHre KOMIUIEKCHONW y4yeOHO-IT03HaBaTeIbHON 3a/aun, TpeOyromel OT CTyleHTa MPUMEHEHHs Kak
Hay4YHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJIOTMM - OpraHu3anus o0pa30BaTEIbHOTO IpOIlecca, OCHOBAHHAs Ha
PEKOHCTPYKITUH MOJIEJIeH TIOBEJICHHS B PAMKaXx MPEIOKEHHBIX CIIEHAPHBIX YCIOBHA.

ITpumeps! popmM yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM HTPOBBIX TEXHOJIOTHUI:

JlenoBasi Urpa - MOJETUPOBAHUE PA3IUYHBIX CUTYAIUH, CBSI3aHHBIX C BEIPAOOTKOW U MPUHATHEM
COBMECTHBIX pEIICHUH, OOCYXJAEHHEM BOIPOCOB B PEKUME MO3TOBOrO IITypMa, PEKOHCTPYKIMEH
(YHKIIMOHATLHOTO B3aUMOJICHCTBUS B KOJUIEKTUBE H T.II.

4. TexHONOTMM TIPOEKTHOTO OOYYEHHS - OpraHu3anust oO0pa30BaTENFHOTO Ipolecca B
COOTBETCTBUH C ITOPUTMOM MOA3TAIHOTO pElIeHUs MPOOIEeMHOM 3ajaud WM BBITOJHEHHUS Y4eOHOTrO
3amaHusd. [IpoekT mpenmnonaraeT COBMECTHYIO Y4eOHO-IIO3HABATENbHYIO JAEATENbHOCTh TPYIIIBI
CTY/ICHTOB, HalpaBJICHHYIO Ha BBHIPAOOTKY KOHIIEHIIMH, YCTAaHOBJICHHUE IeNIeH U 3a1a4, POpPMYIHPOBKY
OXKHU/IaEMBIX PE3YJIbTATOB, ONpEACICHHE IPHHIUIOB M METOAWK PEIICHUs ITOCTABICHHBIX 3ajad,
IUTAaHUPOBAHHUE X0J1a pabOoThl, MOMCK JOCTYMHBIX U ONTUMAIBHBIX PECYPCOB, MOATANHYIO PEATH3ALIUIO
IU1aHa paboTHI, MPE3ECHTALMIO PE3YJIbTATOB PA0OTHI, MX OCMBICICHUE U PEPIEKCHIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT - CTPYKTypa MpUOIMKeHa K (opMaTy HAy4YHOTO HCCIEIO0BaHMS

(10Ka3aTEeNbCTBO AaKTYaJIbHOCTH TEMBbI, ONpEACNCHHEe Hay4HOH mpoOieMbl, MHpeaMeTra M oObeKTa



WCCIIeIOBaHMS, IIENIeH 1 3a]1a4, METO/I0B, HICTOUHUKOB, BBIIBUKCHHE THIIOTE3bI, 0000IICHHNE Pe3yIhTaTOB,
BBIBOJIbI, 0003HAYECHHE HOBBIX MPOOJIEM).

TBopueckuii MPOEKT, KaK MpaBUJIO, HE UMEET JCTAIBHO MPOPaOOTAaHHOM CTPYKTYPHI; y4eOHO-
MO3HABATENIbHAS JICATEIHHOCTh CTY/ICHTOB OCYIIIECTBIISCTCS B PAMKAX PaMOYHOTO 33JaHUsl, TIOTIHHSSICh
JIOTUKE ¥ MHTEpecaM YYaCTHHKOB MPOEKTA, )KaHPy KOHEYHOTro pe3yibTaTa (rasera, GpuiibM, Mpa3aHUK U
T.IL.).

5. lHTepakTUBHBIE TEXHOJOTHU - OpraHW3aius o0pa3oBaTebHOIO IIpolecca, KOTopas
MIpPEIIoiaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBIE BCEX YIACTHUKOB, JIOCTHKEHUE Ha TOW OCHOBE
JUYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTeNbHOrO pe3yibTaTa. Hapsmay co crnenuamu3upoBaHHBIMU
TEXHOJIOTHSIMU TAKOTO POJIa IPUHITUIT HHTEPAKTHBHOCTH MTPOCIICKUBACTCS B OOJIBIITMHCTBE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUNH. HTEpaKTUBHOCTh MOAPa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOLICHUS B
xoJe 00pa3oBaTeNILHOTO TIpollecca U, Kak CIEACTBUE, (OPMUPOBAHHE CaMOpPa3BUBAOIICHCS
MH(OPMAIIMOHHO -PECYPCHOU CPEJIbI.

[Tpumepsl hopM y4eOHBIX 3aHATUN C HCIONB30BAHHEM CHECIHATU3UPOBAHHBIX MHTEPAKTUBHBIX
TCXHOJIOTHI:

- JeKmus oOpaTHOM CBS3M - JICKIUSA-TIPOBOKAIUs (M3JIOKCHHE MaTepralia ¢ 3apaHee
3arIaHUPOBAHHBIMU OIIMOKaMU);

- JIeKIus-Oecena;

- JIeKIUs-AUCKYCCHUS;

- CEeMHUHAp-AWCKYCCHUS - KOJUICKTUBHOE OOCYXICHHE KaKoro-Jubo CIOpPHOTO BOMPOCa,
MPOOJIeMBI, BBISIBJICHIE MHCHUI B TPYTIIIC.

6. MudopManmmoHHO-KOMMYHHKAITMOHHEIE 00pa3oBaTelbHBIC TEXHOJIOTHH - OPTaHU3AIHs
00pa30BaTeNLHOTO TPOIECCa, OCHOBAHHAS HA TPUMEHEHUHW CHEIHATM3HPOBAHHBIX TMPOTPAMMHBIX
CPEICTB M TEXHUYECKHUX CPEJCTB paboThI ¢ HH(pOpMaLIHEH.

[Tpumepst popm ydeOHBIX 3aHATUIN C UCTIOIH30BAaHUEM UH(HOPMAIIMOHHO

KOMMYHHKAIIUOHHBIX TEXHOJIOTHIA:

Jlexuusa-Bu3yanus3anys -  W3JI0KEHUE  COJEP)KAaHUSA  CONPOBOXKAACTCA  IPE3eHTalUeH
(1emoHcTpanuel y4eOHBIX MaTepHuasoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B T.U.
WLTIOCTPATUBHBIX, TpapUUecKuX, ayAu0- U BUIEOMATEPUATIOB).

[IpakTueckoe 3aHsATHE B opMe MPE3EHTAUH - MPEACTABICHUE PE3YJIbTaTOB MPOEKTHON WIIN
HCCIIEA0BATENBCKOM IEATEIBHOCTH C UCIIOJIB30BAaHUEM CIIELNAIN3UPOBAHHBIX IPOTPAMMHBIX CpPEL.

VY nenbHbIN BeC 3aHATUH, TPOBOIUMBIX B MHTEPAKTHBHBIX (hOpMax, OIpeAeIsieTCs TIaBHOM LENbIo
IIPOrpaMMbl, OCOOCHHOCTbIO KOHTHHIE€HTa 00YUaIOIIUXCs M COJIep’KaHHEM KOHKPETHBIX JAUCIUILINH, U B
LIEJIOM B Y4eOHOM IPOLIECCE OHU JOJIKHBI COCTABIIATh HE MEHEE OIPEJEIIEHHOIO MPOLEHTAa OT BCEro

o0beMa ayAUTOPHBIX 3aHITHIA.



3. YcaoBus peanu3anuu o0ueodpa3oBaTeibHOH Y4eOHOM TN CHUIIIUHBI XUMHUSA

OcBoeHHE TPOrpaMMbl  y4eOHOH  AMCHMIUIMHBI XUMHS — MpEAoiaracT HajJudhe B
npodeccHoHaIbHOM 00pa30BaTeIbHON OpraHu3alMy, pealu3yoliell 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero obmero obpaszoBanus B mpenenax ocBoeHwst OIIOIT CIIO Ha 6aze OCHOBHOTO OOIIETO
oOpa3oBaHus, y4eOHOTO KaOMHETa, B KOTOPOM MMEETCSI BO3MOKHOCTH K 00€CTIEYUTh CBOOOHBIN JJOCTYII

B MlHTEepHeT BO BpeMs yueOHOTro 3aHATHS U B IEPUO BHEYUEOHOI 1eATeIbHOCTH 00yUYatonIXCs.

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCIeYeHH 0.

OcBoenne mnporpaMMbl  yuyeOHOM  JQUCHMIUIMHBL XHMHA  HOpEANoyaraeT Haluyue B
npodecCHOHaTBbHON 00pa30BaTENIbHON OpraHU3aliy, PeaTu3yromell 00pa30BaTeNbHYI0 MPOTPAMMY
cpenHero odmero obOpaszoBanus B mpenenax ocBoeHumst OITOIT CIIO Ha 6aze OCHOBHOrO OOIIETO
oOpa3oBaHMs, KaOMHETa XMMHUHU C Jlaboparopueil M JabOpaHTCKOM KOMHATOW, B KOTOPOM HMEETCs
BO3MOKHOCTh 0OecrieuuTh CBOOOIHBIM nocTyn B MIHTepHET BO BpeMs y4eOHOIro 3aHATHUS M B NEPHUOA
BHEY4YeOHO iesiTennbHOCTH o0yJaromuxcs. [lomenenne kabuHeTa TOHKHO YOBIETBOPATH TPEOOBAHUAM
CanurapHo-3nuiemuoorndeckux npasuil u Hopmatusos (CanlluH 2.4.2 Ne 178 -02) u ObITh OCHaIIEHO
TUIOBBIM 00OPY/JIOBaHUEM, YKAa3aHHBIM B HACTOSIIIUX TPEOOBAHMSX, B TOM YUCIIE CHELMATU3UPOBAHHOMN
yueOHOI Mebenbio U cpecTBaMu 00yUYeHHsI, JOCTATOYHBIMM JUIS BBIIOJIHEHUSI TPeOOBaHUI K YPOBHIO

MOATOTOBKH 00YYarOIIHUXCSI.

Ta6J'H/II_Ia 3- HepequL CpeaACTB MaTCPUAIIbHO-TCXHUYCCKOT'O obecreueHust

HaumenoBanue cnenuanbHbiX | OCHAIIEHHOCTh CHEIUAIbHBIX MOMEIICHUH W TOMEIIeHUN
MOMEIIEHUH U TOMELIEHHUH | A CaMOCTOSITENIbHOM pabOThI

JUISL CAMOCTOSITEJIbHOM pabOoThI
KaOuner xumun [Tapra yuyenuueckas co ckambed (3-mectHas) — 14 mT.,
MpenojaBaTeNbckoe MecTo - 1 mT., Jocka yyeOHas - 1 mr.,
MEepPCOHANBHBIN KOMITBIOTEP - | 1IT., MHOTO(pYHKIIMOHATHHOE
YCTPOMCTBO - | IIT., MyJIbTUMEAUNHBINA IIpOeKTOp - 1 mWT.,
y4eOHO-HaTJISI THBIS METOJINYECKUE nocobus,
COOTBETCTBYIOIIIEE MPOTpaMMHOE oOecriedeHrne, HarjsAHbIe
noco6us, npodupka [1X-14 - 50 wt., mraTuB A1 TpoOdHpoK
10 rue3n (monuaT.) - 4 WT., JOCKA IJs1 CYIIKH XUMUYECKOU
mocyabl - 1 MmIT., KOMIUIEKT CPEJICTB I MHANBUIYTBHON
3aIUThI - | KOMIUL., JJOXKKa JUIsl COKUTaHMs BEecTB - 1 mT.,
CIIUPTOBKA IEMOHCTPAITHOHHAS - | TIT., OyMakKHBIE QUITBTPHI
12,5 em (100 mr.) - 1 KOMIUL, BECBHl DIIEKTPOHHBIE
naboparopubie (Tounocts 0,01 r) - 1 mT., Habop GaHoK 15
MJT i1l TBEPJIBIX BEIIECTB - 3 KOMILI., HA0Op CKISHOK 30 M
JUIS. pAaCTBOPOB PEAKTHBOB - 5 KOMIUI., CTAKaH XUMHYECKUI
100 mn co mkanoii I1I1 - 1 mT., mImaTeab-I0Ke4uka - 3 IiT.,
mTaTuB s pooupok 10 rae3 (moauaT.) - 4 mT., 6aHKa o/
peaktuBbl 500 mu1 monwdTHMICHOBas - 10 miT., GaHKa MoA
peaktrBbl S00 MJT U3 TEMHOTO CTeKJia ¢ mpoOkow - 30 miT.,

2



Boponka B-75 I1IT - 2 mT., KoMIuieKT MepHbIX K06 (12 mT.)
- 1 KOMIUI., KOMIUIEKT MUTIETOK (9 1mIT.) - 1 KOMIII., KOMIIJIEKT
CTaKaHOB IUIACTUKOBBIX (15 miT.) - 1 KOMILI., KOMILJIEKT
CTAaKaHYMKOB IS B3BeIMBaHusA (O1OKC) - 1 KoMIul., Habop
CKJISTHOK JJ1s1 pacTBopoB 250 mut. - 1 kommut., mect Ne 2 - 3
mT., crynka ¢gapdopoBas Ne 2 - 3 mr., Habop Ne 16 BC
«Metamnbl, okeuasy - 1 mT., Habop Ne 17 C «Hurpatbn»
(manprit) - 1 mt., Ha6op Ne 4 OC «Okcuap» - 1 mT., HabOp
Ne 6 OC «llleno4Hple ¥ MIEIIOYHO3EMEILHBIC METAILIED) - 1
mT., Habop Ne 10 OC «Cynwdatel. Cynabhutsl. Cynbhuasn
- 1 wr. Tabnuua "llepuonnyeckas cucremMa XUM. JIEMEHTOB
.. MenneneeBa" - 1 mr., tabnumna "llpaBuna TeXHUKH
0e30macHOCTH IpU paboTe B XUMUYECKOM KabuHeTe" - 1 miT.,
tabnmuia  "OcHOBBI ~ XMMHYECKWX 3HaHui. [IpaBuna
npoBeieHusi jgadoparopHeix pabor" - 1 mT., Tabnuma
"DNEeKTPOXUMUYECKHUM pAJl HAaNpsKeHU Metauios" - 1 mt.,
OyMara MHIMKaTOpHas YHUBEpCaJIbHas - 1 KOMILIL.

bubnnoreka, YMTaIBHBIN 321 C
BBIXOJIOM B HHTEPHET

bubnuoreka, unTaabHbIN 321 C BBIXOJAOM B HUHTEPHET

Crou - 20 wr., cryn - 20 wrt., pabouee MECTO COTPYIHHUKA -
2 1WT., cTeJUIaX — 25 IIT., CTeJUIaX ¢ IOCaJ04YHBIM MOyJIEM
— 1 mr., mkad karanokHelidi — lmT., TEpCOHATBHBIN
KOMIIBIOTEP C BBIXOJIOM B HMHTEpPHET U oOOecleYeHueM
J0CTyma B AJIEKTPOHHYO MHPOPMALIMOHHO-
oOpa3oBaTenpHyl0  cpeqy — akagemuu — 17 mT.,
MHOTO(YHKIIMOHAJIbHOE YCTPOUCTBO — 2 MIT.

3.2. HudpopmanuoHHOe 0fecnieyeHHe peaTn3aluy NPporpaMMbl

Jna peanuzauuy nporpamMmbl OuOIuMoTeuHBIH (OHI 00pa3oBaTEeNbHOM OpraHU3aluud HMEET
MeYaTHbIE U 3JIEKTPOHHBIE 00pazoBaTeNbHble U MHPOPMAIMOHHBIE PECYpPChI, BHIOMpPAETCS] HE MEHee
OJIHOTO W3/IaHUs U3 MEPEUNCIICHHBIX HI)KE MI€UYaTHBIX M3JaHUN U JIEKTPOHHBIX U3JaHUI B KayecTBe

OCHOBHOTI'O, ITPU 3TOM CIIMCOK, MOKECT OBITH JOITIOJIHCH HOBBIMH HU3AaHUSAMUA.

OcHoBHas JiuTepaTypa:

st cTyneHToB:

labpuensu O.C. Xumus : y4eOHUK Ui CTYI. Y4pexkaeHuid cpen. mpod. odpazoBanus / O.C.

I'a6bpuensn, U.I'. OctpoymoB.- 6-e uzn., crep.- M.: Akagemus, 2017.-272 c.

s npenogaBareJieii:

1. T'nmunka, HJL. O6mas xumus. : yauedHoe nocodue / I'muuka H.JI. — Mocksa : KnoPyc,

2019. — 748 c. — (CIIO). https://www.book.ru/view4/932114/1

2. Apremenko A.W. Oprannueckast xumus : yueOnuk / A.W. Apremenko. — Mocksa : KnoPyc,

2018. — 528 ¢. — Jlst CIIO. https://www.book.ru/book/924050/view?2/1



https://www.book.ru/view4/932114/1
https://www.book.ru/book/924050/view2/1

3.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHH

B pamkax u3yueHus: AUCHUIUIMHBI UCTIOIB3YIOTCS CIEAYIOIUe HHPOPMAIIIOHHbBIE TEXHOJIOTHH:

- 3JIEKTPOHHBIE 00pa30BaTeNbHBIC PECYPCHI, B KOTOPBIE BXOIAT 3JEKTPOHHAS 00pazoBaTeIbHas
cpena AxagemMuu (pacroyioKeHHas 110 3JEKTPOHHOMY aipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 31eKTpOHHO-OHOIHOTEUHAS CUCTEMA
«Znanium.comy (pacmoJoKeHHas 10 AJIEKTPOHHOMY ajapecy http://znanium.com/catalog), 31eKTpOHHO-
oubnmoreunas cucrema «1books.ru» (pacmososkeHHas 1mo 3JeKTpOHHOMY aapecy https:/ibooks. ru/home.

php?routine=bookshelf);

- MMPC3CHTAIMOHHBIC MAaTCPHUAJIbI, pa3pa60TaHHble B INCIIKIX BHU3yaIIU3alluU y‘I€6HOFO
MaTcpurajia v MOBBIIICHUA HAITIAAHOCTHU 06yquI/m, B COOTBCTCTBUH C KAJICHAAPHO TEMATUICCKUM IIJIAHOM
10 JUCHMITIIMHE,

- B paMKax M3y4eHHs! JUCIUILIMHBI UCIIOIb3yeTcsl makeT nporpamm Libre Office

3.4 YcJjoBus peaju3aluy NporpaMmal Ui 00y4arIIUXCcs MHBAJIU/I0B U JIUII C
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbS

Coneprxanue cpeHero npodeccuoHaaIbHOTO 00pa30BaHus U YCIIOBHUSI OPTaHU3AIIMN 00yUeHUS
oOyyaromuxcsi ¢ 0coObIMM 00pa30BaTENbHBIMU MOTPEOHOCTSMU ONPENENISAIOTCS aAanTUPOBAaHHON
00pa3zoBaTeNbHON IPOTrPaAMMOH.

OOyueHnue 1Mo oOpa3oBaTeIbHBIM IPOrpaMMaM CPEAHEro NpoQecCHOHaIbHOTO 00pa30BaHMS
o0yJaroImuxcss C OrpaHHYEHHBIMH BO3MOXHOCTSMH 3/I0pOBbS Ha (aKyJbTeT€ CPEIHETO
npodeccuoHanbHOTO  00pa30BaHUS  aKaJE€MUU OCYLIECTBISETCS C Y4YeTOM OcoOeHHOCTel
NCUXO(QHU3UUECKOT0 Pa3BUTUS, WHAMBHUIYATIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3[0POBbS TaKHX
00ydaromuxcsl.

CrienanbHbIe YCIIOBHSI BOCTIUTAHUS M Pa3BUTHS TAKMX 00YUarOIIUXCS, BKIFOYAIOT B ce0s:

- HUCMOJb30BAaHUE CIELUUAIBHBIX O0pa30BaTENbHBIX IMPOIPaMM M METOJIOB OOYYEHHUS U
BOCIIUTaHMS,

- HUCNOJb30BaHUE CHEUMATbHBIX YYEOHHKOB, YYEOHBIX TMOCOOMH M JAUJAKTHYECKUX
MaTepHaJIoB M0 TUCIMITTIMHAM CIIEUAIbHOCTH,

- OCHAIICHWE 3[aHHsI CHCTEeMaMH MPOTHBOIIOKAPHOW CHTHATW3AI[MM W OINOBEUICHUS C
OyOIUpPYIOIIMMU  CBETOBBIMH  YCTPOWCTBaMHM, HWH(POPMALMOHHBIMH TallO C  TaKTHJIbHOU
(mpoctpaHcTBeHHO-penbedHOI ) nHpopManue u ap.

- CHEeIMaJIbHBIX TEXHUYECKHX CpPEACTB OOYyYEHHUS KOJUICKTUBHOIO W HWHIMBUAYAJIBHOTO

IMOJIb30BaHMsA, HAIPUMEDP, UCITIOJIB30BAHUC MYHBTHMGHHﬁHBIX Cp€ACTB, HATUYHUEC OPITEXHUKU, cnafm-


http://185.18.111.102/moodle/course/index.php?categoryid=54)
http://znanium.com/catalog)
https://ibooks/

MIPOEKTOPOB, ANEKTPOHHOM JOCKHU C TEXHOJIOTUEH JIa3€PHOT0 CKAHUPOBAHUS;

- oOecnieueHre BO3MOXKHOCTH JHMCTAHIIMOHHOTO 00ydeHus (dnextponnele YMK s
JTMCTAHIIMOHHOTO O0Y4YeHHUsI, Y4eOHUKH Ha HJICKTPOHHBIX HOCUTENSAX U JIp.)

- TPEIOCTaBICHUE YCIyr acCUCTEHTa (ITOMOIIHMKA), OKAa3bIBAIOIIETO OO0YYaIOIIUMCS
HEOOXOIUMYI0 TEXHHYECKYIO TTOMOIIIb,

- HaJgu4he KOMITBIOTEPHOW TEXHUKH U CHEIHUAIBHOTO MPOTrPAMMHOTO O00ECIeUCHHS,
aJanTUPOBAHHBIX /U1 UHBAIKUIOB U jni ¢ OB3;

- obecredyeHne JOCTyMa B 31aHUS 00pa30BaTEIBHBIX OpraHU3aIuil v IpyTHe yCIoBus, 6e3

KOTOPBIX HECBO3MOKXHO HUJIU 3aTPYJAHCHO OCBOCHUC 06pa30BaTCJIBHBIX nporpamm O6y‘IaIOIJ_II/IMI/IC5I C
OrpaHM4YC€HHBIMH BO3MOKHOCTAMMU 3J0POBBS.

- KOMIUIEKTOBaHHE OMOJIMOTEK CIEUUAIBHBIMU aJallTHBHO-TEXHUUYECKUMH CPEJICTBAMH IS
uHBaIK0B U Jinl ¢ OB3 (roBopsiyMu KHUraMy Ha (iiemi-kapTax u CeluaabHbIMU anmapaTaMu JUis
UX BOCIIPOU3BE/IECHNUSA).

B memsx JOCTYNHOCTH TOJydeHHs CpegHero MpoeCCHOHAIBHOTO  O00pa3oBaHMS
oOydJaromuMucss ¢ OCOOBIMH  OOpa3oBaTelbHBIMU  MOTpeOHOCTsMU  akamemuedn HWMCUT
obecrieunBaeTcs:

1) nns 00ydaroUMXCcsi C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI 110 3pEHHIO:

- ajganTanus OQHIMANIBHOTO calTa akaJeMUH B CeTH VIHTepHeT ¢ y4yeToM O0coObIX
noTpeOHOCTE MHBAINIOB IO 3PEHUIO C IPUBEICHUEM HX K CTaHAAPTY HOCTYITHOCTH BeO-KOHTEHTA U
Be0-CEpBHUCOB;

- pa3MemieHue B JIOCTYMHBIX ISl  OOyYarOMIMXCsl, SBISIONUXCS — CJICTBIMH  WIN
CIa0OBUAIIMMHU, MECTaX M B aJanTHPOBaHHOW Qopme (C yuyeToM HX 0cCOObIX MOTpeOHOCTEM)
CIpaBOYHON MH(OPMALIMU O PACIUCAHUM JIEKIMH, y4eOHBbIX 3aHATHH (HOJKHA OBITH BBIIOJIHEHA
KPYITHBIM (BBICOTA TPONHMCHBIX OYKB HE MEHee 7,5 cM) penbeHO-KOHTPACTHRIM IIpUdTOM (Ha 6esoM
i xkéntoM Gone) u npoayodauposana mpudTom bpaiiis);

- obecrieueHUe BBINNyCKa albTEPHATUBHBIX (HOPMATOB IEYATHBIX MAaTEpUANOB (KPYIHBIN
mpudT UK ayauodaiis);

- obecriedyeHue JoCTyna 00y4aromerocs, BJsIOIIErocs CIENbIM U NCIOIb3YIOLEro codaKy -
MOBOBIPS, K 3[JAaHUIO 00pa30BaTEIbLHON OpraHM3alliH, PACIIOIaralolIero MECTOM ISl pa3MeIIeHUs
cO0aKHU-TTOBOJBIPS B Yachl 00y4eHUsI caMOro 00ydaronierocs;

2) i 00y4aromuXxcs ¢ OrpaHNYEHHBIMU BO3MOXKHOCTSIMU 370POBBS TI0 CITYXY:

- ny0nupoBaHue 3BYKOBOM CHpPaBOYHOW WHGpOpPMALMK O PACHHCAHUM YYEOHBIX 3aHATHUN
BU3YyaJIbHOW (YCTaHOBKA MOHMTOPOB C BO3MOXKHOCTBIO TPAHCISIIMU CYOTHTPOB (MOHHUTOPBI, MX

pa3Mephl U KOJTMYECTBO HEOOXOIMMO OTIPENIENIATh C YI€TOM Pa3MepOB IMOMELICHHUS);



- obecrnieueHue HaIJIEKAITIMHU 3BYKOBBIMU CPEJICTBAMHU BOCTIPOU3BEICHUS MH(POPMALIHH;

3) s oOydJaromuxcs, HWMCIONIMX HAPYIICHUS ONOPHO-IBHUTaTEILHOTO  armapara,
MaTepHUaTbHO-TEXHHUECKHUE YCIIOBUS JOJDKHBI O0ECTIeUMBATh BO3MOXKHOCTH OECIPENSTCTBEHHOTO
JocTyna 00y4aromuxcs B yueOHble TOMELIEHUS, TyalleTHbIE U JpyTrue MOMeIeHus: 00pa3oBaTeIbHON
OpraHM3alliy, a TakKe UX MpeObIBAaHUE B YKa3aHHBIX IMOMEIICHUAX (HAIMYUE MaHIyCOB, OPYYHEH,

pacIIMpPEeHHBIX IBEPHBIX MPOEMOB, JIU(PTOB U APYTUX MPUCTOCOOICHHUIT).



4.

XapaRTepMCTmca OCHOBHBIX BUJAOB J1€ATCJIBHOCTH oﬁyqammnxcﬂ mo

001meo0dpazoBaTeIbHOM y4eOHOM JUCHMIITIMHE XUMHUS

Conep:xkanue
o0y4eHust

XapakTepucTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eSITeJIbHOCTH CTY/IeHTOB
(Ha ypoBHe yueOHBIX AeliCTBHI

Bakneiimme
XHMHYECKHe
MOHATHSA

YMeHue N1aBaTh ONpeAeieHHEe U ONEepUPOBATH CIEAYIOIIUMU XUMHYECKUMU
MOHSATUSMU:  BEIIECTBO, XUMHUYECKMM  DJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEIIbHbIE aTOMHAasi M MOJEKYJsipHas MacChl, HOH, aJJIOTPOIIHS,
W30TONBI, XUMHUYECKas CBSI3b, AJIEKTPOOTPHUIIATEIIbHOCTh, BaJECHTHOCTD,
CTETeHb OKUCIICHHUS, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00beM Ia3000pa3HbIX
BEILIECTB, BEIIECCTBA MOJEKYJISIPHOTO © HEMOJIEKYJSPHOTO CTPOCHHS,
PAcTBOPBI, IEKTPOIUT U HEIIEKTPOIUT, DJIEKTPOIUTHUECKAs JAUCCOIMAIIMS,

OKUCITUTENb U BOCCTAHOBUTEIIb, OKHUCJICHUE U
BOCCTAHOBJICHHE, TETIOBOM 3D (PEeKT peaklnu, CKOPOCTb XUMHUYECKOU
peakiny, KaTaau3, XMMUIECKOe paBHOBECHE, YTIIEPOIHBIN CKEIET,
GyHKIIMOHATIbHAS TPYIINA, H30MEpHsl, TOMOJIOTHUS

OcHoBHbBIE
3aKOHBI XUMHH

@opMyIHpPOBaHUE 3aKOHOB COXPAHEHMS MAacChl BELIECTB U IOCTOSHCTBA
COCTaBa BEIIECTB. YCTAaHOBKAa NPUYMHHO-CIICICTBEHHOW CBS3U MEXKIY)|
COJIEp’)KaHWEM JTHUX 3aKOHOB U HANMCAaHMEM XUMHUYECKHUX QopMyl U
YPaBHEHUN. YCTAHOBKAa JBOJIOIMOHHOM CYIIHOCTH MEHIEIEEBCKON U
COBpPEMEHHOH (HOpMyYIMPOBOK Tmepuoauueckoro 3akona J[.M.Menneneega.
OO0BbsicHeHne (U3UYECKOTO CMBICIIA CHMBOJHUKH TMEPUOJAMYECKON TaOJIUIIbL
xumudeckux anemeHtoB .M. MenzaeneeBa W yCTaHOBKA NPHYUHHO-
CJICACTBEHHOM CBSI3M MEXAY CTPOCHHEM aroMa M 3aKOHOMEPHOCTSIMH
W3MEHEHHUS CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B MEPHOIaX U
rpymnmnax. XapakTepUCTUKA JIEMEHTOB MaJIbIX U OOJBIIUX MEPUOAO0B IO UX
nonokeHuro B Ilepuoanueckoii cucreme /.M. Menneneesa

OcHoBHBIC TEeOpHH
XHUMUH

Y cTaHOBKA 3aBUCUMOCTU CBOMCTB XUMUYECKHUX BEILIECTB OT CTPOCHUS aTOMOB
00pa3yromMX KX XHUMHUYECKHUX JJIEMEHTOB. XapaKTEpUCTHKA Ba)KHEHIIMX
TUIIOB XUMHUYECKUX CBA3EH U OTHOCUTEIBHOCTH 3TOM TUTIONOTHH. OObSICHEHHE
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOCHUS KPUCTAIIIMYECKUX
penieTok. PopMyIHpOBKa OCHOBHBIX ITOJI0KEHUN TEOPUU DIEKTPOJIUTUYECKON
IMCCOIMAN U XapaKTEPUCTHKA B CBETE 3TOW TEOPHHM CBOMCTB OCHOBHBIX
KJIACCOB ~ HEOPTaHMYECKUX  coenuHEeHUl. DopMynIMpoBKa  OCHOBHBIX
[MOJIOXKEHUN TEOPUM XUMHUYECKOTO CTPOCHUSA OPraHMYECKUX COCIUHEHUU U
XapaKTEpUCTUKA B CBET€ H3TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
OpraHUYECKUX COCIMHEHUN

Baxkueiimmue
BeIeCTBA U
MaTepHAaJIbI

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOMCTB, NOJyYEHUS U IPUMEHEHUS
BAKHEUIINUX METAUIOB U HX COCIAMHEHMM. XapaKTepUCTHKa COCTaBa,
CTPOEHHUSI, CBOMCTB, NOJIYYEHHUSI U MPUMEHEHHs BaXHEUIINX HEMETAIIIOB UX
COCIMHEHUN. XapaKTepUCTHUKA COCTaBa, CTPOEHHUs, CBOMCTB, IOJYYCHHUS U
[IPUMEHEHNs BAXXKHEHIIMX KIJIACCOB YIVIEBOJOPOJOB WX IPOU3BOAHBIX
HanOosiee 3HAYMMBIX B HAPOJHOXO3SWCTBEHHOM IUIaHE MpPEJCTaBUTEINIEH.
AHQJIOTMYHAs XapaKTEPUCTUKA BAKHEHUIINX MPEICTABUTEIEH IPYTUX KIIACCOB
OpPraHMYeCKHUX COEJAMHEHHI: MeTaHOJa U 3TaHOJa, CI0XKHBIX 3(UPOB, )KUPOB,
MBLJI, AJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT

XHUMHYECKH A3BIK
M CUMBOJIHKA

Vcrionp30BaHne B y4eOHOU U TPOPECCHOHATBHON JEATEHHOCTH
XUMHUYCCKUX TCPMUHOB 1 CUMBOJIUKH. HazBanue HN3YUCHHBIX BCHICCTB I1O
TPUBHAIBHOHN MM MEXTyHaPOIHONH HOMEHKIIATYPE U OTPaKCHHUE COCTaBa
ATUX COCIMHEHUH C IIOMOIIbIO XUMHUYECKUX (hopmyt. OTpaxkeHue
XHUMHYECKHX MPOIIECCOB C TIOMOIIHIO YPABHEHUH XUMHUECKUX PEeaKIUi

BrImonHeHne XMMHYECKOTO OKCIICPUMCHTA B ITOJTHOM COOTBETCTBUU C




XuUMHYECKHI
JIKCIEPUMEHT

npaBuiaMu OezonacHoctu. Habmonenue, pukcarys u onucanue pe3yibTaToB
[IPOBE/IEHHOTO YKCIIEPUMEHTA

XumMudeckast HGopMaIus

[IpoBeneHue CaMOCTOSITENBHOIO IIOMCKA XUMHYECKOW HHGpoOpManuu ¢
MCTIOJIb30BaHUEM Pa3INYHBIX HCTOYHHKOB. Hcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTUH a1 OoOpabOTKM M Iepefauyd XHUMHYECKOH
MH(OPMALIMY U €€ TIPE/ICTABICHUS B Pa3IMUHBIX (hopmax

PacueTsl 10 XUMHUYeCKUM (opMyJIaM U YpaBHEHUSAM

YCTaHOBKa 3aBUCUMOCTM MEKJy KAu4eCTBEHHOM U  KOJWYECTBEHHOM
CTOPOHAMM XUMHUYECKUX OOBEKTOB U MPOLECCOB. Perenne pacueTHbIX 3aa1a4
0 XMMUYECKUM (POpMyJIaM U YPaBHEHUSIM

[TpodmiibHOE U TpodecCHOHAIBHO 3HAYMMOE COZIEpIKaHHUE

OOBsCHEHNE XUMUYECKUX SBICHHA, TIPOUCXOSIIUX B IPUPOAE, OBITY U Ha
npou3BocTBe. Onpe/eneHre BO3MOKHOCTEH MPOTEKaHUsI XUMUYECKUX
MpEBpaICHUI B pa3IMUHbIX yciaoBusax. CoOmtoieHme MPaBUII
HKOJIOTUYECKU TPAMOTHOTI'O IOBE/IEHUS B OKpYyXkarolel cpezne. Ouenka
BIIMSTHUS XUMUYECKOTO 3arpsi3HEHUST OKPYIKaIOIIel Cpeibl Ha OpraHu3M
4yeJI0BEKa U JIpyrue xkuBble opranu3mbl. CoOioieHre npaBul 6€3011acHOro
00pamieHns ¢ TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM
o0opynoBanueM. [loaroroBka pacTBOpOB 3alaHHON KOHLIEHTPALMK B OBITY U
Ha NMPOU3BOCTBE. KpuTHueckas oreHKa J0CTOBEPHOCTH XUMHUECKON
uH(pOpMaLKK, IOCTYNAONIECH U3 pa3HbIX HCTOYHUKOB

XuMHYeCKH
IKCIEPUMEHT

BBINTONTHEHME XMMMYECKOIO HJKCIIEPUMEHTa B IIOJJHOM COOTBETCTBHM C
npaBuiaMu O0ezonacHoctu. Habmonenue, Gpukcanus u onucaHue pe3ysibTaToB
[IPOBEJCHHOTO SKCIIEPUMEHTa HH(OpMalMK, NOCTyHaroled U3 pa3HbIX
MCTOYHUKOB

Xumuueckas
uHopMmanus

[IpoBeneHNE CaMOCTOSITENIBHOTO IOMCKAa XHMHMUYECKON uH(popMauuu ¢
MCII0JIb30BaHNEM pa3IMYHBIX HCTOYHUKOB. Hcnonbs3oBanne
KOMIIBIOTEPHBIX TEXHOJIOTMH 711 00pabOTKM M mepefauyd XUMHYECKOU
MHGOPMALIMU U €€ MPEICTaBICHUs B pa3IMYHbIX (hopmax

Pacuernl mo

'Y cTaHOBKA 3aBUCUMOCTH MEKy KAYECTBEHHON U KOJIMYECTBEHHOU

XHMHYECKHM  [CTOPOHAMH XMMHUYECKHX 0OBEKTOB U MpoleccoB. Pemenne pacueTHbIX 3a1a4
gopmysam u |10 XUMHYECKUM (DOPMYJIaM U ypaBHEHUAM
YPABHEHHAM
IIpodpuabnoe u  |OOBsCHEHNE XUMHUYECKUX SIBICHHH, MPOUCXOMAIINX B MPHPOJE, OBITY U HA
npogeccHoHAIbHO [mpous3BoAcTBe. OmnpeneneHne BO3MOXKHOCTEH NPOTEKaHUS XHMHUYECKHX
3HAYMMOe [peBpalleHH B pa3auuHbIX ycinoBusx. Cobmonenne IPaBUII
coiep:kaHue HKOJIOTMUECKN T'PaMOTHOT'O TIOBEJIEHUS B OKpy:karolei cpene. OueHka

BIIUSTHUSL XUMUYECKOTO 3arpsi3HEHUs OKPYXKaloIIel cpesibl Ha OpraHu3M
yeJI0BEKa U JIpyrue )KuBble oprann3Mbl. CoO0/IeHre MpaBuil 6€3011acHOTO
oOpallleHus ¢ TOPIOYMMHU U TOKCUYHBIMH BELIECTBaAMHU, TaOOPaTOPHBIM
o0opynoBanueM. [TonroToBka pacTBOpOB 3a/laHHON KOHILIEHTPAIIUH B OBITY U
Ha npou3BojcTBe. Kputnueckas oneHka JOCTOBEPHOCTH XUMHUECKON

I/IH(I)OpMaI_II/II/I, HOCTyHaIOH_[eﬁ 13 pa3HbIX UCTOYHUKOB




5.
JUCHHUILIMHBI XUMHUS

KoHTpoJb 1 oneHKa pe3yJIbTaTOB 0CBOCHHS 0011e00pa3oBaTe/IbHOM yueOHOM

Pe3yabTarsl 00y4yeHusi (0CBOCHHbIE YMEHHUS, YCBOCHHbIE 3HAHMS)

DopMBbI U METO/IbI
KOHTPOJIS ¥

OLlEHKH
pe3yJbTaToB
o0yueHust

Ha3bIBaTh M3YUYCHHBIE BEIISCTBA 110 «TPUBUAIIBHON» WIIM MEXKTYHAPOIHOM MPaKTUYECKHUE
HOMEHKJIaTypaMm; 3aHATHS

ONPEACIISITh BAICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUUECKUX AJIEMEHTOB, TUI|  IMPAKTUYECKUE
XUMHYECKON CBA3U B COEAUHEHHUSX, 3apsi] HOHA, IPOCTPAHCTBEHHOE CTPOCHHUE 3aHSTHS,
MOJIEKYJI, THII KPUCTAUIMYECKON PEIIETKH, XapakTep Cpeabl B BOIHBIX| JIaOOpaTOpHBIE
pacTBOpax, OKHUCIUTEIb W BOCCTAHOBUTEIIb, HAINPABJICHUE CMEILICHUS paboThI,
PAaBHOBECHsI TI0J] BIMSHUEM Pa3IMYHBIX (PAKTOPOB, M30MEpPbl MU TOMOJIOTH, TECTHPOBAaHHE
[PUHAJVIC)KHOCTh  BEIIECTB K pPa3HbIM KJIacCaM HEOPraHMYECKUX H
OpPraHMYeCKUX COCIMHEHHUH; XapakTep B3aUMHOTO BJIMSHUS aTOMOB B
MOJIEKYJIaX, TUIIbl PEAKIIMH B HEOPraHUYECKON U OPraHMYE€CKON XMMHUH;

XapakTepru30BaTh 3JIEMEHTHI 10 MX I0J0KeHUIo B [leproauueckoii cucteme| NabopaTopHbIE
JI.11. MenneneeBa; oOIIMe XMMHYECKHE CBOMCTBA METaUIOB, HEMETAJLJIOB, paboTsl
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX COSTMHEHUI; CTPOCHUE |
CBOWMCTBA OPraHWYECKUX COCIUHEHUH (yrIeBOJOPOJOB, CIUPTOB, (PEHONOB,

QIbJCTUIOB, KETOHOB, KapOOHOBBIX KHUCIOT, aMUHOB, aMHHOKHCJIOT W
YIJIEBOJIOB);

OOBSICHATh 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO 2JIEMEHTa W OOpa3oBaHHBIX|  KOHTPOJIbHAS
UM BellecTB oT nosiokeHus: B Ilepuonnueckon cucreme .M. Menpaeneesa; pabora,
3aBHCHMOCTh CBOMCTB HEOPTaHWYECKHMX BELIECTB OT MX COCTaBa M CTPOEHHMs, JIaOOpaTOpHBIE U
MPUPOAY XUMUYECKOU CBSI3U, 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIIUU OT| IPAKTHUICCKUC
Pa3IUYHBIX (DAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTAHMYECKUX COEAMHEHUN 3aHATHSA
OT CTPOCHUS UX MOJIEKYJI;

BBIMIOJTHATH XUMUYECKUN SKCIEPUMEHT IO PACTIO3HABAHWIO BAKHEUIITNX HaGOpaTOPHHe
HEOPTraHUYECKUX U OPTaHUYECKUX BENIECTB, MOTYYEHUIO KOHKPETHBIX paboTsI
BENIECTB, OTHOCSIIIIMXCS K M3YUYEHHBIM KJIaccaM COEIMHECHUN;

MIPOBOJMUTH PACUEThI [0 XUMUYECKUM (OopMyJiaM U YPaBHEHHSIM PEaKIInii; NPAaKTHYECKHE

3aHATHS

OCYIIECTBISATh CAMOCTOSITETILHBIN TOMCK XUMHYECKOW WHGOPMAIMK C| CaMOCTOSATEIbHas
MCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYUYHBIX U HAYYHO- pabora
MOMYJISPHBIX M3JaHWUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa),

MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH JUIst 00pabOTKHU U Mepeiadi XUMHY.
nH(OpMAaLIMY U ee MPEICTaBICHHs B pa3IMUHbIX opMax;

WCIIONIb30BaTh TMPUOOPETCHHBIE 3HAHUS MW YMEHHS B TMPAKTHUECKOM
JIeATEbHOCTH U TIOBCEIHEBHOM JKU3HU: IS TIOHUMAHUS TTI00ANIbHBIX POOJIEM,| yHINBHTyaTbHBIE
CTOSILIMX MEPE YETOBEYECTBOM: IKOJIOTHUECKUX, SJHEPIE€TUUECKUX U ChIPbEBBIX TBOpPYECKHE

3amanus Webquest,
MIiNi- TpPOeKTHI

OOBSICHEHUS! XMMHMUYECKUX SIBICHUH, MPOUCXOAIUX B MPUpPOJE, OBITY U Ha
[TPOU3BOJICTBE, YKOJIOTHYECKH IPAMOTHOTO MTOBEACHHS B OKPYKAIOLIEH cpene.

WH/IUBH/ Ty aTbHBIE
TBOPYECKHE
3amanus Webquest,
MINi- TPOEKTHI




6. OneHka ocBOCHHsI 10CTHKEHHI THYHOCTHBIX Pe3y/IbTATOB BOCIIMTATEJIbHON PadoThI

Onenka JocTHKeHHsT 00y4YaroIIMMUCS JIMYHOCTHBIX pe3yibTaToB (nanee - JIP) mpoBoauThes B
pamMKax KOHTPOJBHBIX U OLEHOUYHBIX MPOLENYP, IPELyCMOTPEHHbIX AJaHHOH [Iporpammoii.
Cnoco0bl KOHTpPOJISI Ppe3yJIbTATOB M KPHUTEPHMH Pe3yJIbTATHBHOCTH peaju3anuu

BOCIIUTATEIbLHOM paﬁoTbI Oﬁy‘lalOlIII/IXCﬂ AKAACMHUYICCKOI0 KOJJICIXKA.

Bun kouTpons Pe3ynbpTatr KOHTPOJIA
BxoxHOo# KOHTPOJIb TMarHOCTHKA  CIOCOOHOCTE U MHTEPECOB

00y4JarIUXCsi(TeCTUPOBAHUE,
AHKETUPOBAHUE,COLIUOMETPHS, OIIPOC).

Texyuuii KOHTPOJIb regarornyeckoe  HaOJIoJleHue B IIpoLecce
[IPOBEACHUS  MEPOINPUATUN, MEeIaroruuecKuil
aHallM3  TBOPYECKMX  paboT, MEpONpPHITHIA
oOyudaromuxcsi, (GopMupoBaHWE ©  aHAIH3
noptdono o0y4aromerocs; UCIIOJIHEHUE
TEKyIIEH OTYETHOCTH

HToroBuIi KOHTPOJIb aHaJIN3 ACATCIIBHOCTHU

KoMmuieke kputepueB OlleHKH JJUYHOCTHBIX Pe3yJbTATOB, 00y4AIOIIMXCH:

- JIEMOHCTpaIus UHTepeca K Oyayieit npodeccun;

- OIIEHKa COOCTBEHHOTO MPOBUKEHUS, THYHOCTHOTO Pa3BUTHS;

- TIOJIOKWTENbHAS JIMHAMHUKA B OpraHu3allid COOCTBEHHOW Y4YeOHOW IesATEIbHOCTH TIO
pe3ysbTaTaM CaMOOILIEHKH, CaMOaHalln3a U KOPPEKIIUU €€ pe3yIbTaToB;

- OTBETCTBEHHOCTbH 3a Pe3yNbTaT Y4eOHOI NeATENbHOCTH U MOJATOTOBKU K MPO(heCcCHOHATHHOM
NEeSATEIbHOCTH;

- TPOSIBJIIEHHE BBICOKONPO(ECCUOHATIBHOM TPYI0OBOM aKTUBHOCTH;

- ydYacTue B UCCIIeJIOBATEeIhCKOM U MPOEKTHOM pabore;

- ydacThe B KOHKypcax Mpo(eCCHOHAIIBHOTO MAacTepCTBa, OJMMIHAAaX IO Mpodeccuw,
BUKTOPHUHAX, B TIPEAMETHBIX HEICIIAX;

- cOONIOIEHNEe OSTUYECKUX HOPM OOIIEHHUS TPHU B3aUMOJCUCTBHUH C OOYYaIOIIUMMUCH,
MPENnoIaBaTeNIIMU, PyKOBOAUTEISIMU PAKTHK;

- KOHCTPYKTHBHOE B3aMMOJICHCTBHE B YUCOHOM KOJIJIEKTHBE;

- JIEMOHCTpAIUs HABBIKOB MEXJIMYHOCTHOTO JIEJIOBOTO OOIICHHMSI, COIIMAILHOTO UMHUTXKA,

- TOTOBHOCTBH K OOIIIEHUIO ¥ B3aMMOJICHCTBHIO C JIFOJIbBMH CaMOT'O Pa3HOTO CTaTyca, STHUIECKOM,
PENUTHO3HON TPUHAICKHOCTA U B MHOTOOOPA3HBIX 00CTOSTEILCTBAX;

- ¢(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMU; yYaCTUE B BOJIOHTEPCKOM JIBUKEHUU;
- TpOSIBJICHHE MUPOBO33PEHUECKUX YCTAHOBOK Ha TOTOBHOCTH MOJIOJIBIX JIIOAEH K paboTeHa

6naro OteuecTBa;



- TPOSIBJICHUE IPABOBOM aKTHBHOCTHU U HABBIKOB ITPABOMEPHOTO IMIOBEICHUS, YBAKCHHS K3aKOHY;

- OTCyTCTBUE (DAKTOB TPOSIBICHUS WJACOJOTUU TEPpOpU3Ma M  OKCTPEMHU3Ma  CpEIH
o0yJaromuxcs;

- OTCYTCTBHE  COILMAIbHBIX  KOH(PJIUKTOB Cpeiad  OOydYarolIMXCs, OCHOBAaHHBIX  Ha
MEXITMYHOCTHOM, MEKPEITUTHO3HOH 1T0YBE;

- yyacTHe B peaIM3alliu TPOCBETUTEIBCKUX IMPOTPaMM, IOUCKOBBIX, BOCHHOUCTOPHYECKHX,
KpPaeBeIUECKUX OTPsIaX M MOJIOJICKHBIX 00bCTUHCHUSX,

- 100pOBOJIBYECKHE MHUIIMATUBBI 0 MOIACPKKH HHBAIMIOB U IPECTAPEIIbIX MPaX/IaH;

- TPOSIBJIICHUE YKOJIOTUYCCKON KYJIbTYPbI, OEPEKHOTO OTHOIICHUS K POIHOW 3eMIIe, IIPUPOTHBIM
OorarctBam Poccum u mupa;

- JEMOHCTpalus YMEHHH W HaABBIKOB pPa3yMHOTO IMPUPOAOIOJIB30BAHUSA, HETEPIIUMOTO
OTHOIICHHS K JICHCTBUSAM, IPHHOCSIIUM BpPEJI SKOJIOTUH;

- JIEMOHCTpAIIsl HaBBIKOB 3JI0POBOTO 00pa3a HM3HH U BBICOKHH YPOBEHb KYJIBTYPBI 3I0POBbS
oOyJarouxcs;

- TPOSIBJIICHUE KYJBTYpbl MOTpeOJcHUs HHGOpMAIMKA, YMEHUH W HABBIKOB I10JIb30BAHUSI
KOMIIBIOTEPHON TEXHUKOW, HABBIKOB OTOOpa ¥ KPUTHUYECKOTO aHaiu3a HH()OpMAIUMK, YMEHHUS
OPUEHTUPOBATHCS B UHPOPMALIMOHHOM MPOCTPAHCTBE;

- y4acTue B KOHKypcaxX mpoeCCHOHAIBLHOTO MacTEPCTBA M B KOMAH/IHBIX MMPOEKTaX;

- TpPOSBJICHUE YKOHOMHYECKOW U (PMHAHCOBOW KYyJIBTYPBI, JKOHOMHYECKOW TPAMOTHOCTH a
TaKKe COOCTBEHHOW aJICKBAaTHOW TMO3WIIMM TIO OTHOIIECHHIO K COIHAIbHO-YKOHOMHUYECKOM

JIEUCTBUTENHHOCTH.
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