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1. HosicHUTEJbHAHA 3aANNCKA

Pabouas nporpamma no npeamery «Xumus» pazpadorana ans o0ydenus yyammxcst 10-11 kmac-
coB MOY «COLI Ne 15»
B COOTBETCTBHUH C:

®DenepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro 00I1ero o0-
pa3oBaHMs, YTBEP)KIEHHBIM NpUKa3oM MuHucrepcrBa odpazoBanus u Hayku PO ot 17
Mas 2012 r. N 413 (c u3MEHEHUSIMHU:
- Ilpukaz MunoGpuayku Poccum ot 29.12.2014 N 1645"0O BHeceHMM H3MEHEHUH B
npuka3z MuHucrepcTBa oopa3zoBanus U Hayku Poccuiickoit @enepamuu ot 17 mast 2012
r. N 413 "O0 yrBepxkaeHUU (eaepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero (MmoJHoro) odIiero oopasoBanus"
- Ilpukaz Muno6puayku Poccum ot 31.12.2015 N 1578"O BHeceHMM H3MEHEHUH B
npuka3z MuHucrepcTBa oopa3zoBanus U Hayku Poccuiickoit @enepamuu ot 17 mas 2012
r. N 413 "O0 yrBepxkaeHUU (eaepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero (MmoJHoro) odIiero oopasoBanus"
- IIpuka3z MunoGpuayku Poccun ot 29.06..2017 N 613"O BHEceHMM U3MEHEHUH B IIpU-
ka3 MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N
413 "O6 yTBepxaeHuu (peaeparbHOro rocyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAAp-
Ta cpeaHero (MoHOro) obmiero oopazoBanus"

Ha ocHose:

TpeboBanHmii K pe3yIbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIIbHOM MPOrpaMMBbI CPEJTHE-
ro o6miero oopazoBanust MOY «COIL Ne 15y;

C yuerom:

[IpumepHOi OCHOBHOHM 00Opa30BaTeIbLHON MPOrpaMMbl CPEAHETO OOIIero oOpa3oBaHUS,
0/100peHHoI pemeHneM (enepaabHOro yueOHO-MEeTOAUYECKOr0 00beMHEH S 10 0011Ie-
My obpazoBanuto (IpoTokoi ot 28 uroHs 2016 r. Ne 2/16-3);

ABtopckoii mporpammbinon pen. [.E. Pymsutuca Xwumwus. bazoBbiii ypoenn. 10-11
knaccel. (M. U3narensctBo «IIpocBemenuey, 2017 rox).

B cucreme C€CTCCTBCHHO-HAYYHOT' O 06pa3OBaHI/I${ XHUMUS KaK y‘le6HBII>i npeaMeT 3aHUMACT

BaYKHOE MECTO B IMO3HAHUU 3aKOHOB NMPUPOAbI, (GOPMUPOBAHUM HAYYHON KapTUHBI MUpa, XUMUYE-
CKOM I'paMOTHOCTH, HEOOXOAUMOM I OBCEHEBHOM JKU3HHU, HABBIKOB 3/I0POBOT0 M 0€3011acHOTO
IUIsL 4eJIOBEKa U OKpYXKalollel ero cpeibl o0pas3a *KHU3HH, a TAaKXKe B BOCIIMTAaHUHM YKOJIOTHYECKOM
KYJIBTYpbl, JOPMUPOBAHUU COOCTBEHHOM MO3UIMH MO OTHOIIEHHIO K XMMHYECKOH MH(OpMaIuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

I/ISY‘IGHI/IG XUMHHU HAa YPOBHECPCAHETO 06H_ICFO 06pa30BaHI/I$[ HAITpaBJICHO HA JOCTHUKCHUC

CHEAYIOUIUX LeJei:

c(OpMUPOBAHHOCTH MPEICTABICHUN O MECTe XMMHUU B COBPEMEHHOW HAay4yHOU KapTHHE
MUpa; TOHMMaHHUE POJIM XUMHUU B (pOpMHpPOBAHUM Kpyro3opa U (HYHKIHMOHAIBHOHN Tpa-
MOTHOCTH Y€JIOBEKA ISl PEIICHUS MPAKTUYECKUX 3a]1ay;

BJIaJICHUE OCHOBOIIOJIATAKOIIMMU XUMUYECKUMHU MOHATUSAMH, TEOPUSIMHU, 3aKOHAMU U 3a-
KOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XWMHYECKONW TEPMUHOJIOTHEN U CUMBOJIH-
KOM;

BJIAJICHUE OCHOBHBIMHM METOJIaMM HAyYHOIO IIO3HAHUS, HCMOJb3YEMbIMU B XHUMHHU:
HaOI0/IeHUe, OMHCAaHUe, U3MEPEHUE, YKCIIEPUMEHT; yMEeHHUEe 00padaThiBaTh, OOBSICHATDH
pe3ynbTaThl MPOBEACHHBIX OMBITOB U JIENATh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPH-
MEHSTh METO/Ibl TO3HAHUS [IPU PELIEHUH NPAKTUYECKUX 3a]1ay4;

c(hOpMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIC OIEHKH W TTPOBOJUTH PACUETHI 1O
XUMUYECKUM (POpMyJIaM B YpaBHEHUSIM;



e BJaJeHHE MPaBWIAMH TEXHUKH OE30MACHOCTH INPH HCIOJIb30BAaHUM XUMHUYECKUX Be-
LIECTB;

¢ c(hOpPMHUPOBAHHOCTh COOCTBEHHOH IMO3WUIMH 1O OTHOUICHHWIO K XUMHUYECKOW HH(pOpMa-
LAY, TI0JIy4aeMOU U3 PA3HBIX UCTOYHUKOB;

e Ui 00y4aroIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/J0POBbs OBJIQJICHUE OCHOBHBI-
MU

® JIOCTYIHBIMH METOJIaMU Hay4yHOro Mo3HaHug; (mm. 7 BBeneH Ilpuxazom MuHoOpHayku
Poccun ot 31.12.2015 N 1578)

e Ui CIIeNbIX U CIA0OBUAALIMX OOYyYaroIUXCs OBJIAJEHUE MpaBHJIAMH 3allUCU XUMHUYe-
CKHX

e (opmyn ¢ HCTONB30BAHUEM PEIbePHO-TOUCTHON CUCTeMBbl 0003HadYeHwmid JI. Bpaiins. (.
8 BBezeH Ilpukazom MunoOpuayku Poccun ot 31.12.2015 N 1578)

JlocTrkeHue 1esin 00ecreurBaeTCs pEIIEHUEeM CIIeIyIOIUX 3aAay:

e OCBOCHME 3HAHUU O XMMMYECKOM COCTABIIAIOIIEH €CTECTBEHHO - HAYYHOU KapTUHBI MUPA,
BOXHEHUIINX XUMUYECKUX MOHATHUSX, 3aKOHAX U TEOPUSIX;

® OBJIQJICHUE YMEHHUSIMHU IPUMEHSTH MOJYyYCHHbIE 3HAHUS Ul 00BSCHEHUSI Pa3HOOOPA3HBIX

® XMMMYECKHUX SIBJICHUU U CBOWCTB BEUIECTB, OLICHKU POJY XMMHUHM B PA3BUTUU COBPEMEH-
HBIX TEXHOJIOTMH U IOJyYE€HUN HOBBIX MAaTEpPUAJIOB;

® pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITEJIbHOTO NMPUOOPETEHUsST XUMHUUECKUX 3HAHUH C MCIOJb30BAaHUEM DPa3IMYHbIX
MCTOYHHUKOB HH(OPMAITUH, B TOM YHCII€ KOMITBIOTEPHBIX;

e BocnUTaHHE YOEKJIEHHOCTH B MO3UTHBHOI POJM XUMHMU B KH3HM COBPEMEHHOr0 0OIie-
CTBa, HEOOXOJJMMOCTH XUMHUYECKU IPaMOTHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO U OKpY-
JKarouen cpene;

® [IPUMEHEHME MOJIyYCHHBIX 3HAHUHA U YMEHHH /17151 6€30I1aCHOI0 UCIOJIb30BAHUS BELIECTB
U MaTepUasoB B OBITY, CEIbCKOM XO35HCTBE U Ha MPOU3BOJCTBE, PEIICHUS PAKTUUYECKUX
3a/1a4 B ITIOBCEIHEBHOW KU3HM, NPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX BPEX 30POBBIO
4eJI0BEKA U OKPY’KaIOILEH cpele.

O0mas xapakrepucTuKa y4e0HOro npeamera

B cucreme ectecTBeHHO-HAy4HOTO OOpa30BaHUS XUMHs KaK y4yeOHBIH IpeAMeT 3aHUMAeT
BaXHOE MECTO B MTO3HAHWH 3aKOHOB NMPHUPOJIBI, (HOPMUPOBAHUH HAyYHOW KAPTHHBI MHpa, XUMHUE-
CKOM I'paMOTHOCTH, HEOOXOAUMOM I TOBCEHEBHOM JKU3HHU, HABBIKOB 3/I0POBOT0 M 0€3011aCHOTO
JUTSL 4eJIOBEKA U OKPYXKAIOIIeH ero cpeibl o0pas3a KHU3HH, a TAK)Ke B BOCIIUTAHUH HKOJIOTHYECKON
KYJIBTYpbl, JOPMUPOBAHUU COOCTBEHHOM MO3UIMH MO OTHOIIEHHIO K XMMHYECKOW MH(OpMaIuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

YcnenHocTh U3y4eHus: yueOHOro MmpeaMeTa CBsi3aHa C OBJIaJICHUEM OCHOBHBIMH MTOHITUAMU
XMMHWH, HAyYHBIMHU (DaKTaMu, 3aKOHAMH, TEOPHUSIMHU, TPUMEHEHUEM TTOJIyY€HHBIX 3HAaHUH MIPH pe-
IIEHUU MPAKTUYECKUX 3a/au.

B cootBerctBun ¢ ®I'OC COO xumus MOXET H3y4yaThCsi Ha 0a30BOM M yriyOJIEHHOM
YPOBHSIX.

N3ydyenne xumuu Ha 0a30BOM YpPOBHE OpPHMEHTHPOBAHO Ha obecredeHue oOiieoOpas3oBa-
TEJILHOW M OOIIEKyJIbTYpHON MOATOTOBKU BBITYCKHUKOB. CozepikaHue 0a30BOro Kypca 1mo3BoJisieT
PaCKpHITh BeIYIIUE UACH U OTACIbHBIE MOJOKEHHS, BAKHBIC B TIO3HABATEIILHOM U MHUPOBO33PEH-
YEeCKOM OTHOIICHUHU: 3aBHCUMOCTh CBOICTB BEIIECTB OT COCTaBa M CTPOEHUS; OOYCIIOBIICH-
HOCTh TIPUMEHEHUS BEIIECTB WX CBOMCTBaMH; MaTepUATbHOE SIUHCTBO HEOPTAaHUYECKUX M Opra-
HUYECKUX BEILECTB; BO3PACTAIOIIasl poJib XMMHUU B CO3JJaHUU HOBBIX JIEKApPCTB U MaTEepHaJioB, B
9KOHOMHH CBIPhsI, OXPaHE OKPYKAIOIIEH CPEJIbI.

N3zyuenne npeamera «XUMHUs» B 4acTU (POPMUPOBAHUS y 00yHarOIIUXCS HAYYHOTO MHPO-
BO33PEHHS, OCBOCHHUS OOMICHAYYHBIX METOJIOB INO3HAHUS, a TAKXKE MPAKTUIECKOTO NMPUMEHEHUS
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Hay4YHBbIX 3HAHUM OCHOBAHO Ha MCKIIPCAMCETHLBIX CBA3AX C NPCAMETAMU obmnacreit CCTCCTBCHHBLIX,
MaTeMaTHYEeCKUX U TYMaHUTAPHBIX HAYK.

[MpumepHas nmporpamma y4eOHOTO mpeaMeTa «XUMHUsD» COCTaBIeHa HAa OCHOBE MOJYJIBHOTO
NPUHIMIA TTIOCTPOCHHS Y4eOHOro MarepHaia, He OIpelelisieT KOJIMYECTBO 4YacOB Ha H3y4YCHHE
y4e0HOro MpeMeTa U KJIACChl, B KOTOPBIX MPEIMET MOKET U3ydarbcs. KypcuBOM B MpHUMEPHBIX
y4eOHBIX MMPOrpaMMax BBIICICHBI 3JIEMEHTHI COJCPIKAHUS, OTHOCAIIMECS K Pe3yJabTaTaM, KOTO-
PBIM 00yYarOIIHECs «IIOIy4aT BO3MOKHOCTh HAYYHTHCS.

OcoOCHHOCTBIO O0YYCHUSI XUMHU B CPEIHEH IIKOJIE SIBISICTCS ONOpa Ha 3HAHUS, ITOJy4CH-
HBIC IIPH U3yYCHUH XHUMUH B 8—9 Kilaccax, UX paclIupeHue, YriayoJIeHne U CHCTeMaTH3allusl.

B u3ydenun xypca Xumuu OOJbLIas POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY, KOTO-
PBIi IPEACTaBJICH MPAKTHYECKUMH paboTaMu, 1JaOOPaTOPHBIMHU OIBITAMH M IEMOHCTPAIIMOHHBIMU
skcriepuMeHTaMu. OYeHb BaXKHBIM SIBIISICTCSl COOJIIOJICHHE MPABUII TEXHUKH O€30MACHOCTH IIPH
paboTe B XUMUYECKOI 1abopaTopuu.

OCHOBHOI1 coneprkaTeNIbHOM 3a7a4eil XUMUH SIBJISIOTCS W3y4YEeHHE COCTaBa U CTPOCHUS Be-
meCTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOCHUA, IMMOJTYYCHHUEC BCUICCTB C 3aJJaHHBIMU CBOﬁCTBaMH,
UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XMMHUUSCKUX PEAKIM U IyTeH YIpaBiIeHUsI UMK B LIEJISX MOTY-
YCHMsI HY)KHBIX OOIIECTBY BEIECTB, MaTepHUaoB, 3Heprun. [loaTomy B paboyeil mporpamme 1o
XMMHU HAIIUTM OTPaKCHHE OCHOBHBIE COJICPIKATEIIbHBIC JINHUU:

® «Bemecmo» — 3HaHuA 0 COCTAaBC U CTPOCHHH BCHICCTB, UX Ba)KHEHIITNX ¢)H3I/I‘I€CKI/IX u
XUMHYECKUX CBOWCTBAX, OMOIIOTMYECKOM JCHCTBUH;

o «XmMHyecKas peakuusa» — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IMPOABIAKOTCA XUMHUYCCKUC
CBOICTBA BELICCTB, CIIOCO0AX YIPABICHUSI XUMUYSCKUMH IPOLIECCAMH;

® «HpI/IMeHeHI/Ie BCIICCTB» — 3HAHHUA U OIIBIT HpaKTH‘-IeCKOfI JACATCIIbPHOCTH C BE€IICCTBAMU,
KOTOpbIC HauOoJiee 4acTO YHOTPEOJISIOTCS B IOBCEAHEBHOW JKMU3HU, HIMPOKO HCHONB3YIOTCS B
MPOMBIIIUICHHOCTH, CEJIbCKOM XO3SIHCTBE, Ha TPAHCIIOPTE;

* «[loxyueHue BeIIECTB» — 3aKOHOMEPHOCTH OpraHu3alud U (YHKIMOHHUPOBAHUS BaK-
HEUINX XUMHYECKUX IMPOU3BOACTB,

* «SI3BIK XMMHUHM» — CHUCTEMa BR)KHEWIINX MOHATHHA XUMHUU U TEPMHUHOB, B KOTOPBIX OHH
OIIMCBIBAIOTCSA, HOMCHKJIaTypa HCOPraHM4CCKUX BCUICCTB, T. €. UX HA3BAHUA (B TOM YHCJIC U TpHU-
BUAJIbHBIC), XUMUYECKHE (OPMYJIBI U YPaBHEHHs, a TAKKe MpaBUia MepeBoja MH(POPMAIUHU C
€CTCCTBCHHOI'O A3bIKa HA A3bIK XUMHWHU U 06paTHO;

* «Konn4yecTBeHHBIE OTHOIICHUS» — CHCTEMa PAaCUETHBIX YMEHHUH M HaBBIKOB JIJISl XapaKTe-
PUCTHUKHU B3aMMOCBA3U KA4eCTBEHHOM M KOJHMYSCTBEHHOM CTOPOH XHMHUUYCCKHX 00BEKTOB (Be-
IIECTB, MaTEPUAIIOB U MPOIECCOB);

® «TeOpI/ISI " IpPaKTHUKa» — B3aMMOCBA3b TCOPCTUICCKUX 3HAHUH ¥ XUMHUYECKOTO OKCIICpHU-
MEHTa, KaK KPUTEPUSI HICTHHHOCTH ¥ UCTOYHUKA ITO3HAHHUSL.

Y4eOHO-MeTOAUYeCKNH KOMILIEKC JJIsl peau3alui NPpOrpaMmbl:

1)  Pymsurucl.E., Xumus. 10 xnacc. ba3oseiii ypoBens: yueOnuk / I'.E. Pym3uruc, ®.I". denb-
nmad. — 7-e u3a.- M.:IIpocsemenue, 2020.

2)  Pymsuruc I'.E., Xumus. 11 knacc. ba3ossiii yposens: yueOnuk / I.E. Pynsutuc, @.I". Denb-
nmaH. — 7-e u3a.- M.: [Ipocsemenue, 2020.

3) Xwumwms. Paboume mporpammbl. [Ipeamernas nunus yueOnukoB I'. E. Pymsurtuca, @. T.
@enpamana. 10—11 kmacesl: yye0.mocobue 11t 06meo0pa3oBaT. opranu3anuii : 6a3oBbIi
ypoBeHb / AdanaceeBa. — M.: [IpocBemenue, 2017.

VYuebHuk obecrieunBaeT (POpPMUPOBAHKE JTMHTBUCTHYECKOHM, KOMMYHHUKATHBHOM, KyJIBTYPOBEIUECKON

KOMITETEHIINH, Pa3BUBAET Y YUJaIlIXCs YHUBEPCATbHbIE YIeOHbIE YMEHHSI, BOCIIUTHIBAET OTHOIIEHHE K POTHOMY

S3BIKY KaK K OOILIEHAIMOHATHHOM LIEHHOCTU U KaK K B&KHOMY CPEZICTBY OOILIEHHSL.



Onucanne Mmecra y4e0HOro npeaMera B y4eOHOM IVIaHe

Bribop naHHOM MpOrpaMMBbl U y4eOHO-METOANYECKOTO KOMIUIEKCa 00yCIOBIeH 00pa3oBaTeIbHbBIMU
MOTPEOHOCTSIMU YYACTHUKOB 00pa30BaTeIbHBIX OTHOIICHHH, a TAKKe TeM, YTO TeJarOTHIecKasi CHUCTEeMa,
peanuzoBaHHast B mporpamMme 1 YMK, mo3BossieT uconp30BaTh NeAarorndeckue TeXHOJIOIMH, Pa3BUBAL0-
e CHCTEMY YHUBEPCAIBHBIX YIeOHBIX AEHCTBUH, CO31aeT MEXaHN3MBI peanu3anun Tpedosaranii PI'OC n
BOCTIMTaHUH JTUYHOCTH.

MecTto y4e6HOTO IpeaMeTa B yueOHOM muiaHe. [lpeamer m3ydyaercs B paMKax 4acTH y4eOHOTO TuIa-
Ha LIKOJBI, HOpMUpPYEMON y4acTHHUKaMU 00pa30BaTeNIbHBIX OTHOLICHUH. M3yueHne Kypca pacCUMTaHO Ha
2 roma (10-11 kmaccer) o 1 yacy B HEJEIIO.

Hns peanuzanuu padouel mporpammel B yueoHom muiaHe MOY «COLL Nel5» BeineneHo 70 yacoB
Ha nepuoj o0ydenus, 1mo 1 gacy B Hexgemro ¢ 10 mo 11 xmaccer. B 11 kacce, B ¢BsI3M ¢ 3k3aMeHaM#  OJTHA
yueOHas Helens mepeHocutes Ha 10 kiacc.

Pacnipesnenenne yueOHBIX 4acOB

Knaccer YacoB B HEJEIIO KomnyectBo yueonsix | KomnuecTBo yacoB 3a
HEACIb roj
10 xmacc 1 yac 36 36
11 knacc 1 gac 34 34
HUTOI'O: 70




2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O IPEAMETA «XUMMSA»

PabGouyas nporpamma oGecniequBaeT (popMUpPoOBaAHHE JUYHOCTHBIX, METANPEAMETHBIX U

NpeIMeTHBIX pe3yabTaToB yuyamuxcs 10-11 kiaaccos.

JTuunocmmuule pesyromamul 6 cghepe omuoweHull 0OyuarOwuxcs Kk cebe, Kk ceoemy 300po-

6bl0, K NO3HAHUIO ceba.

OpHUEHTAIHs 00yJaIONMXCs Ha JOCTHKEHUE JIMYHOTO CYACThSI, PEeaTH3AINI0 TO3UTHBHBIX
KU3HEHHBIX MEPCIEKTUB, HHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
JTUYHOCTHOMY CaMOONPEEICHHUIO, CIIOCOOHOCTh CTaBUTh LENH W CTPOUTH >KU3HCHHBIC
TUTaHbI;

TOTOBHOCTB U CITOCOOHOCTH 00€CIeYnTh ce0e U CBOMM OJIM3KUM JOCTOWHYIO KHU3Hb B MPO-
LIECCE CaMOCTOSTENIbHOM, TBOPYECKON U OTBETCTBEHHOM JAEATEIIBHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarolUXCsl K OTCTAWBAHUIO JIMYHOTO JOCTOMHCTBA, COO-
CTBEHHOT'O MHEHUS1, TOTOBHOCTh M CIIOCOOHOCTD BbIpa0aThiBaTh COOCTBEHHYIO MO3UIIMIO 110
OTHOIICHHUIO K O6HI€CTBCHHO-HOJII/ITI/I‘-ICCKI/IM CO6I>ITI/I$IM IponuIoro U HaCToAICro Ha OC-
HOBE OCO3HAHHS M OCMBICICHUS UCTOPUU, TyXOBHBIX LIEHHOCTEH W JOCTM)KCHUN Halen
CTpaHBblI,

TOTOBHOCTh U CHOCOOHOCTH OOYYarOMIMXCs K CaMOPa3BUTHIO M CAMOBOCIHTAHUIO B COOT-
BETCTBUU C OOIIEUETIOBEUECKUMHU IIEHHOCTSMU U UeaJaMH rpaKIaHCKOro oOIiecTna, mo-
TpEOHOCTh B (U3HYECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHUSAX  CIIOPTUBHO-
037I0POBUTEIHHON AESITETbHOCTHIO;

MPUHATHE ¥ Peali3alvs IICHHOCTEH 3I0pOBOro W 0€30MacHOro o0pasa KHU3HHU, OepexHoe,
OTBCTCTBCHHOC N KOMIICTCHTHOC OTHOUIICHHUEC K CO6CTBGHHOMy (1)I/ISI/II-IGCKOMy U IICUXO0JI0-
TUYeCKOMY 3/10pPOBbIO;

HENPUSITUE BPEAHBIX IPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHS aJIKOT0JIsl, HAPKOTUKOB.

Juunocmmuute pesynomamol 6 cghepe omuowenuu obyuarowuxca k Poccuu xak k Pooune

(Omeuecmey):

poccuiickasi UAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIEHTUYHOCTH B IO-
JUKYJIBTYPHOM COIIMYME€, YYyBCTBO HPHUYACTHOCTU K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyas0e Poccuu, maTpuoTusM, TOTOBHOCTE K ClTykeHHI0 OTedecTBy,
€ro3aIlnTe;

YBa)XEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoH, ropmoctu 3a
CBOM Kpail, cBOI0 PoaMHy, MpoILIoe U HACTOSEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccun,
yBa)K€HHE K FOCYJapCTBEHHBIM CUMBOJIaM (rep0, iar, THMH);

(hopMHpOBaHHE YBAKEHUSI K PYCCKOMY S3BIKY KaK rOCylapCTBEHHOMY s3bIKYy Poccuiickoit
®denepanny, SBIAIOMIEMYCS OCHOBON POCCUMCKONW MIAEHTUYHOCTU M IJIaBHBIM (PaKTOpPOM
HAIMOHAJILHOTO CaMOOIIPEIETICHMUS;

BOCIIUTaHHUE YBA)XXEHUS K KYJIbTYpE, SI3bIKaM, TPAIUIMAM U 00bIYasiM HapoaOB, MPOKUBA-
omux B Poccuiickon @enepanyu.

JIuunocmmuute pesynomamol 6 cgpepe omHoweHul 06y4aAIOWUXCsL K 3aKOHY, 20Cy0apcmey u K

2pascOanHcKomy oouecmay:

IPaXXTaHCTBEHHOCTb, TPaXKIAHCKAs TIO3HIIMS aKTUBHOTO U OTBETCTBEHHOT'O UJIEHA POCCHH-
CKOTO O0IIIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa U 00S3aHHOCTH, YBaXKalo-
IeT0 3aKOH W MPABONOPSIOK, OCO3HAHHO MPUHUMAIONIETO TPATUITMOHHBIC HAIlHOHATbHBIC
1 OO0IIIeUYeIOBEYECKHEe TYMAHUCTUYECKUE U IEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K yda-
CTHIO B OOIIIECTBEHHOH KU3HU,

MpU3HAHUE HEOTUYYXKTAEMOCTH OCHOBHBIX MpaB M CBOOOJ UelIOBEKa, KOTOPhIE MpUHATIe-
KaT KaXAOMY OT POKJIEHHUsI, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MPaB U CBOOO]
0e3 HapyIIeHHs MMpaB U CBOOO JAPYTUX JIUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa
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u CBOGOI[BI YCJIOBCKA U IpaKJaHWHa COI'JIACHO OGH.[CHpI/ISHaHHBIM puHOUIIaM 1 HOpMaM
MEXKIYHApOAHOTO TpaBa U B cooTBeTcTBUU ¢ Koncturyumeit Poccuiickoit ®@enepaunu,
IIpaBOBadA U NOJIUTUYCCKAA I'PAMOTHOCTD;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKu U oOIie-
CTBEHHOU NPAKTHKH, OCHOBAHHOE Ha JUAJIOre KYIbTYyp, a TAKXKE Pa3IndHbIX (GopM oOIIIe-
CTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
WHTEPUOpU3ALNS LIEHHOCTEN JEMOKPATHUM U COLUAIBHOM COJUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHHUI B TPYIIIE WIIM COLIMAIIbHON OpraHu3alny;
TOTOBHOCTh O0YYarOMIMXCSl K KOHCTPYKTUBHOMY YYacCTHIO B IPUHITUU PEIICHUM, 3aTparu-
BAIOIIMX UX MPaBa U MHTEPECHI, B TOM YHCIIE B Pa3IMYHbIX (opmMax OOIIECTBEHHOM caMo-
OpraHu3alyu, CaMOyIpaBIeHUs, OOIIECTBEHHO 3HAYUMOM JICSITEIIbHOCTH;
MIPUBEP)KEHHOCTh HJIESM HHTEpPHALIMOHAINU3MA, JPYXKObl, PaBEHCTBA, B3aUMOIOMOIIH
HapOJIOB; BOCIUTAHUE YBAXKUTEJILHOIO OTHOILICHHS K HAI[MOHAJIHHOMY JOCTOMHCTBY JIIO-
JI€H, UX YyBCTBaM, PEJINTUO3HBIM YOCXKICHUSAM;

TFOTOBHOCTh OOYyYaroUmIMXcs IPOTUBOCTOSATh HJCOJOTUU OSKCTPEMHU3Ma, HalMOHAIIM3MA,
KceHo(oOUU; KOPPYNUMH;, TUCKPUMHUHAIMHM IO COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM IMPU3HAKaAM U APYTIYM HCTATUBHBIM COOMWAJIbHBIM SABJICHUSAM.

JTuunocmmuule pezyriomamsi 6 cghepe omuoueHull 00Y4arOUUxXcs ¢ OKPYHCAIOWUMU THOObMU.

HPaBCTBEHHOE CO3HAHHE M IOBEJCHHE Ha OCHOBE YCBOCHHMS OOIIEUYENIOBEYECKUX IIEHHO-
CTeﬁ, TOJICPAHTHOT'O CO3HAHUA U MOBCACHHWA B MOJMKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIO0-
COOHOCTH BECTH JTUAJIOT C APYTHMMH JIFOJBMH, JIOCTUTATh B HEM B3aUMONOHUMAHUS, HAXO-
JUTH OOIINE TEJIA U COTPYAHUYATD IS UX TOCTHKCHHUS;

NPUHATAE TYMAaHUCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U JOOPOKEIaTeNb-
HOE OTHOILIEHHE K JIPYrOMy 4EJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

CIIOCOOHOCTH K COIEPEXUBAHHIO M (HOPMHUPOBAHHE TTO3UTUBHOTO OTHOIICHHS K JIIOISM, B
TOM YHCIIE K JINIAM C OTPaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI U MHBAIUAAM; Oepex-
HOC, OTBCTCTBECHHOC N KOMIICTCHTHOC OTHOIICHUC K (1)I/I3I/I‘-IGCKOMy H IICUXOJOTNYCCKOMY
3JI0POBBIO JIPYTHX JIOJEH, YMEHUE OKa3bIBaTh NEPBYIO TIOMOIIIb;

(dbopmMupoBaHKE BBIPAYKEHHOW B TIOBEACHUN HPABCTBEHHOM MO3UIIMH, B TOM YHUCIIE CIIOCO0-
HOCTH K CO3HATEIbHOMY BBIOOPY J00pa, HPABCTBEHHOI'O CO3HAHUS U MOBEJCHMSI HA OCHOBE
YCBOCHHMsI O0IEYETOBEYECKHX LIEHHOCTeH M HPaBCTBEHHBIX YYBCTB (UECTH, J10Jra, CIpa-
BEJUIMBOCTH, MUJIOCEPAMS U IPYKET00us);

pa3BUTHE KOMIIETEHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, AETbMHU MJIAJIIIETO BO3pPacTa,
B3pOCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIeA0BATENbCKOM,
MIPOEKTHOM U IPYTrUX BUAAX IEATEIbHOCTH.

JIuunocmmuuile pesynomamvl 6 cpepe omHOUWEHUN 0OYUAIOWUXCA K OKPYAHCAIOWEM) MUDY,

HCUBOU NPUPOOE, X)O0IHCECMBEHHOU KYIbmype:

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, 3HAUUMOCTH
HayKH, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BilaJIeHUE TIOCTOBEPHOH MH(DOP-
Mauneﬁ 0 MCPEAOBBIX JOCTHUKCHUAX U OTKPBITHAX MI/IPOBOfI W OTE€YECTBECHHOM HAayKH, 3a-
MHTEPECOBAaHHOCTh B HAYYHBIX 3HaHUSAX 00 yCTpoicTBE MHpa U 0OIIECTBA;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTS-
KEHUU BCEH KM3HM; CO3HATEIHbHOE OTHOIICHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK yCIIO-
BUIO YCIEIIHOM MpoecCHOHANBHON 1 00LIIECTBEHHON JesTeNbHOCTH;

IKOJIOTHYECKasi KyJIbTypa, OepeXHOe OTHOIIEHHS K POIHON 3eMiie, MPHUPOJIHBIM Oorat-
crBaM Poccum u MHpa; MOHUMAaHHUEC BJIMAHUA COLNHUAJIBHO-3KOHOMHYCCKHUX IIPOLCCCOB HA
COCTOSIHUE MPUPOIHOIN U COLMAIBHON Cpelibl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPHPOTHBIX
PECYPCOB; YMEHUs UM HABBIKM Pa3yMHOI'0 MPUPOIONOIB30BAHNUSA, HETEPIIUMOE OTHOLLIEHUE
K JCHCTBUSAM, TPUHOCSAIIMM Bpel OSKOJOTMM; IPHOOpPETEHHE OIbITa 3KOJIOro-
HaHpaBHeHHOﬁ JCATCIIBHOCTH,



ACTETHYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY COO-
CTBEHHOIO OBITA.

JIuunocmmnule pezynomamol 6 cghepe omHoweHUll 0OYYAIOWUXCA K ceMbe U pOOUMeNnim, 8

MOM qucie no020mMoeKa K CEMEUHOU HCUZHU:

OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSATUS IIEHHO-
CTEl cCeMEHHO KU3HU;

MOJIOXKUTEIBHBIN 00pa3 CeMbH, POJIUTEILCTBA (OTIIOBCTBA M MAaTEPUHCTBA), HHTEPHOPHU3A-
1IUS TPATUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

Juunocmmuule pezyiomamol 6 chepe omuoulenus obyuarowuxca Kk mpyoy, & cgepe coyu-

ANIbHO-9KOHOMUYECKUX OMHOUEHUIL!

yBa)KEHHE KO BCEM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOp Oymymieil mpodeccuu Kak MmyTh U CIOCO0 peanu3alui COOCTBEHHBIX
KM3HCHHBIX TJIAHOB;

TOTOBHOCTh OOY4YaIOUIMXCS K TPYAOBOH MpodecCHOHANBHOM JeATEIIEHOCTH KaK K BO3MOXK-
HOCTH yYacTUsi B PEUICHHM JIMYHBIX, OOIICCTBEHHBIX, T'OCYJApCTBEHHBIX, OOIICHAIHO-
HAJIBHBIX POOJIEM;

NOTPEOHOCTh TPYAUTHCS, YBAXKCHUE K TPYLY H JIIOJSAM TPY/Aa, TPYAOBBIM JTOCTHKCHUSM,
J00POCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOEC OTHOIICHHE K Pa3HBIM BHAaM TPYIOBOW
NeSITeIbHOCTH;

TOTOBHOCTh K CaMOOOCITy)KMBaHHUIO, BKIIOYasi 0O0ydYCHHE W BBIOJHCHHE JTOMAIIHHUX 00s-
3aHHOCTEH.

Juunocmuwvie pesyibmanivl 6 cqbepe qbu3uquK020, ncuxojiocu4ecKkozo, coyuailbHozco u aka-

oemMuyecko20 0.1a20nonyuUsL 00Y4aArOUUXCA:

bu3nyecKoe, IMOLMOHATIBHO-TICUXOJIOTHUECKOE, COLHATBHOE OIarononyyre o0yJarmmx-
Csl B JKM3HU 00pa30BaTeIbHON OpraHU3alMH, OLIYIICHUE AEThMHU OC30MaCHOCTH M IICUXO-
JIOTHYECKOT0 KoM(pOpTa, HHPOPMAITMOHHONW OE30MaCHOCTH.

MertanpeaMeTHBIMH Pe3yJIbTATAMM SIBJISIOTCH:

MesknpeaMeTHbIe TOHATHSA
HCIOJIb30BaHNE YMEHMHM M HaBBIKOB PA3JIUYHBIX BHJIOB MO3HABATEJIbHON AESITEIBbHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHMS (CHUCTEMHO-WH()OPMALIMOHHBIA aHAJIN3,
HaOJI0IeHNe, U3MEPEHUe, POBEIEHUE IKCIEPUMEHTa, MOJAEIUPOBAHNE, UCCIIEI0BATENb-
CKasl ASITeIbHOCTD) JJI U3YUYEHHUS Pa3IMUHbIX CTOPOH OKPY)KaroIlel JeCTBUTENbHOCTH;
BJIaJIeHHE OCHOBHBIMU MHTEIUIEKTYaJIbHBIMHU ONEepalusMu: (JOpMYIMPOBKA TMIIOTE3bI, aHA-
JU3 U CHHTE3, CPaBHEHHE U CHUCTeMaTH3alys, 00001IeHre U KOHKPETU3aIHs, BbIIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3€H U MMOMCK aHAJIOTOB;
MO3HaHHE OOBEKTOB OKPYKAIOIIEro MUPa OT OOLIET0 Yepe3 0COOCHHOE K €TUHUYHOMY;
yYMEHHUE TeHepUpOBaTh UAEU U ONPEAEATh CPe/ICTBA, HEOOXOAUMBIE JJIs MX pealn3alluy;
YMEHHUE ONpeNeNTh LeIH U 3aJauu e TeIbHOCTH, BBIOMpATh CPEACTBA peau3aluy 1elu
U IPUMEHATH UX Ha IPAKTHKE;
UCIOJIb30BAHUE PA3TUYHBIX UCTOUYHUKOB JJIS MOJIYYEHUsT XMMHYECKOW MHpOpMaluu, mo-
HUMaHHE 3aBHCHMOCTH COJIepKaHUs M (OpMBI MpeACTaBIeHUs HWH(POpMAUU OT Ienei
KOMMYHHMKAIUH U aJjpecaTa;
yMEHHUE MPOAYKTUBHO OOLIaThCA M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JIeATENb-
HOCTH, YYUTBIBATh MO3MIMHU APYTHUX YYACTHHUKOB JESATEIbHOCTH, F3PPEKTUBHO pa3peliaTh
KOH(JIMKTHI,
TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEIbHOM MH(OPMAIIMOHHO-TIO3HABATEILHON Jes-
TEJNBbHOCTH, BKJIIOYasi yMEHUE OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOUYHUKAX MH(MOpMAIHH,
KPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO, MTOTYYAEMYIO U3 Pa3IHUHbIX
HCTOYHUKOB;



YMEHHE UCIOIB30BaTh CPEACTBA MH(DOPMAIMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJIOTHMA
(manee — UKT) B pelieHun KOrHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3AIllMOHHBIX 3a-
1a4d ¢ coONoIeHueM TPpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, Pecyp-
cocOepekeHus, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOI 0€30MacHOCTH;
BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU, B TOM YHUCJE U SI3bIKOM XHUMHUHU, — YMEHHUE SICHO, JIO-
ITMYHO ¥ TOYHO M3J1araTh CBOK TOUYKY 3PEHUS, HCIOJIb30BATh aJ€KBATHBIE SI3bIKOBBIE CPEI-
CTBa, B TOM YHCJI€ U CUMBOJIbHBIE (XUMHUECKHUE 3HAKH, (POPMYIIBI U YpaBHEHHS).

1. PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe JelicTBUSI
Yyammiicss HAyYuTCs:
CaMOCTOATENIBHO ONPENENIATh LENIH, 33/1aBaTh MapaMeTpbl U KPUTEPUH, ITIO0 KOTOPBIM MOXK-
HO OIPEJENNTb, YTO LI€JIb JOCTUTHYTA;
OLICHUBATh BO3MOXKHBIC TOCIEJCTBUS JOCTHKEHHUS MOCTABICHHOU €M B JIEATEIBLHOCTH,
COOCTBEHHOM JKU3HU U KU3HU OKPYXKAIOIIUX JIFOJICH, OCHOBBIBASCh HA COOOPAKEHUSIX ITH-
KM 1 MOpaJlH;
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATENbHOU JCSITEILHOCTH U
KU3HCHHBIX CUTYaIIUIX;
OLICHHUBATh PECYPChI, B TOM YHUCIIE BPEeMs U APyrue HeMaTepuaabHbIe peCypCchl, HEOOXOH-
MbI€ JJIs1 JOCTHKEHHSI IOCTABJICHHOMN LEJIH;
BBEIOMpATH MyTh JOCTHKEHHUS 1IeJIM, TUTAHUPOBATh PEIICHUE MTOCTABIICHHBIX 3a7a4, ONITHMH-
3UpYysl MaTepUalIbHbIE U HEMATEpUAIbHBIE 3aTPAThI;
OpraHu30BbIBaTh AP(EKTUBHBINA TOUCK PECYPCOB, HEOOXOMUMBIX ISl JOCTHXKEHHUS IIO-
CTaBIICHHOMH IICJIN,
COIOCTABIIATH IMOJYYEHHBIN PE3yJIbTAT JEATEIbHOCTH C IIOCTABJICHHOM 3apaHee LENblO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiicTBUS

Yyamuiicss HAyYHTCS:

WCKaTh W HAXOAWTHh 00OOIIEHHBIC CITOCOOBI PEIICHUS 33a]a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHYTHIN WH()OPMAIIMOHHBINA TIOUCK U CTABHTh Ha €r0 OCHOBE HOBBIC (Y4eOHBIC U ITO-
3HaBaTEIbHBIC) 3a/1a4H;

KPUTHUYECKH OLIEHWBATh U MHTEPHPETUPOBATh MH(OPMALIMIO C PAa3HBIX MO3MIMM, pacmo-
3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B UHPOPMAIIMOHHBIX HCTOYHUKAX;

WCIIO0JIb30BATh PA3JIMYHbBIE MOAEIBHO-CXEMATUYECKUE CPEJICTBA JJIsl IPEICTABIICHUS CYIlIe-
CTBEHHBIX CBSI3€H M OTHOIIEHUH, a TaK)Ke MPOTUBOPEUUH, BBIABIEHHBIX B HHGOPMAIIMOH-
HBIX UCTOYHHKAX,

HaxOJUTh U MPUBOAUTH KPUTHUYECKUE apTyMEHThl B OTHOIIEHHM JIEUCTBUI M CYXICHHI
JPYroro; COKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEUaHUSM B OTHOILIECHHUH
COOCTBEHHOTO CYXJCHUS, pacCMaTPpUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJWTHh 32 paMKH Y4eOHOrO MpeAMeTa W OCYIIECTBISATH IEICHAIPABICHHBIN MOUCK
BO3MO>KHOCTEH JJII IITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

BBICTPAanBaTh WHIUBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBAS OTPAaHUYCHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPAaHUUYEHNUS;

MCHATH U Yﬂep)KI/IBaTB paSHI)Ie IIO3UIINU B HO3HaBaTeHBHOI>'I OCATCIIBHOCTH.

3. KoMMyHHMKaTHBHBbIE YHUBePCaJbHbIE YUeOHbIe 1eliCTBUS

YYALIMIACH HAYYUTCH:

OCYILECTBIIATH ACIOBYIO KOMMYHHUKAILIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTeiIbHON OpraHu3alMy, Tak M 3a €€ ImpeiesiaMH), oJ0upaTh MapTHEPOB
JUIS 1eTIOBOM KOMMYHHUKALIMM HCXOJS M3 COOOpa)keHUN pe3ylbTaTUBHOCTH B3aUMOJEH-
CTBUs, & HE JIMYHBIX CUMIIATUH;
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® [IPU OCYILECTBJICHUH IPYNIIOBOI pabOTHI OBITh KaK PYKOBOAMTEIEM, TaK M YWICHOM KOMaH-
Ibl B Pa3HBIX pOJIIX (FeHepaTrop Wiael, KPUTHK, UCIIOJHUTENb, BRICTYIIAIOIINMN, SKCIIEPT U
T.J1.);

e KOOPAWHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHSX PEalbHOIO, BUPTYaIbHOIO U KOMOWM-
HUPOBAHHOI'O B3aUMOICHCTBUS;

® DPa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOI TOUYKY 3PCHHS C MUCIIOJIb30BAaHHEM a/IeKBaT-
HBIX (YCTHBIX U IMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

e pacro3HaBaTh KOH(JIMKTOTCHHBIC CUTYAIllMH M MPEAOTBPAIIaTh KOH(PIUKTHI O UX aKTHB-
HOM (a3el, BBICTPaWBaTh AEJIOBYI0 M 00pa30BaTe/IbHYI0 KOMMYHHKAIMIO, M30eras JInd-
HOCTHBIX OLICHOYHBIX CY)KIICHI/II\/JI.

IIpeaMeTHBIMM pe3yJIbTATAMU SABJIAIOTCH:

B pe3yiabrare u3ydeHusi yueOHOro npeamera «XuMus» Ha ypoOBHe CpedHero ooumero
o0pa3oBaHus:

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

® pacKpbIBaTh Ha MPUMEPaX POJIb XUMHU B (OPMUPOBAHUH COBPEMEHHON HAy4YHOU KapTHHBI
MHpa U B IPAKTUYECKOMN ACATEIBHOCTH YEIOBEKA;

® JIEMOHCTPUPOBAThH Ha MPUMEPAX B3aMMOCBA3b MEXKAY XUMHEH U APYTUMHU €CTECTBEHHBIMU
HayKaMu;

® PpAacKpbIBATh HA IIPUMeEpax MOJOKEHHS TEOPUU XUMHUYECKOro crpoenus A.M. byrneposa;

e noHuMaTh ¢pusndeckuii cmoica [lepuonnyeckoro 3akona /.M. MenneneeBa u Ha ero ocHo-
BE OOBSCHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHUX DJIEMEHTOB U OOpa30BaHHBIX UMM Be-
LIECTB OT JIEKTPOHHOI'O CTPOEHHUS aTOMOB;

® O00BACHATH MPUYUHBI MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX IMpeICcTaBIeHUI 00 ux co-
CTaBe U CTPOCHUH;

® [IPUMEHATH IIpaBUJIa CUCTEMATUYECKOM MEXIAYHAPOJHOW HOMEHKJIATYPBI KaK CpeICTBa
pa3nuyeHns U UISHTU(UKAIIMN BEIECTB MO0 UX COCTaBY U CTPOCHUIO;

® COCTaBIIATh MOJIEKYJISIPHBIE M CTPYKTYPHBbIE (POPMYIIbI OPraHUYECKUX BEIECTB KaK HOCHU-
Tesne nHpopMalyi O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAAIICKHOCTH K Ompese-
JICHHOMY KJIaCCy COEIMHEHUIA;

®  XapaKTepU30BaThb OPraHUYECKHE BEIIECTBA IO COCTaBYy, CTPOCHMIO U CBOMCTBAM, yCTaHAaB-
JIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXIY JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

® [PUBOJWUTH NPUMEPHl XUMHUYECKUX PEAKIMi, paCKPBIBAIOIINX XapAKTEPHBIE CBOMCTBA TH-
ITMYHBIX HpeI[CTaBI/ITeHeﬁ KJIaCCOB OPraHNYCCKUX BCHICCTB C LCIIBIO UX I/II[eHTI/I(i)I/IKaIII/II/I n
00BsICHEHUS 00JIaCTH PUMEHEHUS;

® [IPOrHO3UPOBATh BO3MOXKHOCTH IPOTEKAHHUSI XMMHUYECKMX pPEaKklMii Ha OCHOBE 3HAHUM O
TUTIAX XUMUYECKON CBSA3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

® MHCIIOJIB30BAaTh 3HAHUA O COCTABC, CTPOCHHU U XUMHYCCKUX CBOMCTBaX BCIICCTB AJIsA 0e3-
OINaCHOro NpUMCHCHUS B HpaKTI/ILIGCKOI\/JI JACATCIIbHOCTH,

® T[PUBOAUTH MPUMEPHI MPAKTUYECKOTO UCIOIB30BAaHUS MPOAYKTOB MepepaboTKu HepTu u
MIPUPOJHOTO Ta3a, BBICOKOMOJEKYISPHBIX COCAMHEHUN (MOMUATUIIEHA, CHUHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

® [IPOBOJUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: TIIMIIEPUHA, YKCYCHOU
KHUCIIOTHI, HETPEAENbHBIX KHUPOB, TTIOKO3bI, KpaxMana, OEJIKOB — B COCTaBE MUIIEBBIX MPO-
AYKTOB 1 KOCMETHUYCCKUX CPEACTB,

e BIAJCTh MPaBUIAMHU U MIpHeMaMu 0€30MacHON pabOThl C XUMUYECKUMH BEIIECTBAMH U Ja-
0opaTopHBIM 000PYIOBAHUEM;

® YyCTaHaBJIMBaTb 3aBUCHUMOCTH CKOPOCTH XUMHYECKOH p€akuuu U CMCIICHHUA XUMHYCCKOT'O
paBHOBECHSI OT Pa3IUYHBIX (AKTOPOB C LIETBIO OMPENEICHNs ONTUMANIBHBIX YCIOBUM MPO-
TEKaHUs1 XUMUYECKUX MIPOLIECCOB;

® [IPUBOJAUTH IPUMEPHI THIPOIN3a COJIEH B MOBCEIHEBHON KU3HU YEJIOBEKa;
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IIPUBOJIUTH IPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKUUi B IPUPOJE, IPOU3BO/I-
CTBEHHBIX MPOLECCAX U KU3HEACITEIBHOCTA OPraHU3MOB;

MPUBOANUTH MPUMEPHl XUMHUYECKHX PEAKIMi, PACKPHIBAIOIIUX OOIINE XMMUYECKHE CBOM-
CTBA IPOCTHIX BELIECTB — METAJIJIOB U HEMETAIJIOB;

MIPOBOJMTH PacyeThl HA HAXOXKICHUE MOJIEKYIIPHONU (GOpMYJbl YIIIEBOAOPOIA MO MPOAYK-
TaM CrOpPaHHUs U MO €ro OTHOCHUTEIBbHOM IUIOTHOCTH U MAacCOBBIM JOJIIM 3JIEMEHTOB, BXO-
JSIIMX B €r0 COCTaB;

BJIaJIETh MpaBUiIaMH 0€30MacHOr0 OOpalieHusl ¢ €JKUMHU, TOPIOYUMH U TOKCUYHBIMU Be-
IeCTBaMHU, CPEJICTBAMU OBITOBOW XHUMHH;

OCYILIECTBIIATh MOMCK XHWMHYECKOH WH(pOpPMAaLMU IO Ha3BaHUAM, HIECHTH(UKATOpaMm,
CTPYKTYpPHBIM (hOpMYyJIaM BEIIECTB;

KPUTHUYECKH OIL[CHUBATh U MHTEPIIPETHPOBATH XUMHUECKYI0 HH(POPMAIIUIO, COJEPKaIlyI0-
csi B COOOIIEHUSX CPEIACTB MaccoBod HH(opmanuu, pecypcax MHTepHeTa, Hay4dHO-
MOMYJISIPHBIX CTaThsIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIENSIX BbI-
SIBJIGHUS OIIMOOYHBIX CYXKJIEHUN U (OPMUPOBAHUSI COOCTBEHHO! MO3UIIUY;

NPEJCTABIATh MYTH PEUICHUs TI0O0AIBHBIX MPOOJIEM, CTOSIIMX Iepea YeIOBEYECTBOM:
HKOJIOTHUECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMUU B PELUICHUH 3TUX MPOOJIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHTHCS:
ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U IONI0OYUI0 OP2AHUYECKOU XUMUU KAaK
HAYKU HA PA3IUYHBIX UCHOPUYECKUX dMANAX ee pa3sumusl,
UCNONb308aMb MemOoObl HAYYHO20 HNO3HAHUSL NPU BbINOJIHEHUU HNPOEKmMo8 U Y4eOHO-
UCC1e008amenbCKUX 3a0ay nO U3Y4eHUio C8oLicmea, cnocobo8 nojyyeHus U pacno3Ha8aHus
OpP2aHUYECKUX Beuecms;
00BACHAMb NPUPOOY U CNOCOOLL 0OPAZ0BAHUSL XUMUHECKOU CBA3U. KOBALEHMHOU (NOAp-
HOU, HENOIAPHOLL), UOHHOU, MEMALIUYECKOLL, 00OPOOHOU — C Yelblo ONpedesleHUs Xumuye-
CKOU aKMUBHOCMU 8eU4eCm8;
VCMAHABIUBAMb 2eHEeMUUECKYI0 CB853b MedcOy KIACCAMU OpP2aHU4ecKux eeujecms O
000CHOBAHUSL NPUHYUNUATILHOU B03MONCHOCMU NOAYYEHUSl OP2AHUYECKUX COeOUHEHULl 3d-
O0aHHO20 COCMABA U CMPOEHUSL,
VCMAHABIUBAMb 83AUMOCEA3U MenCOy akmamu u meopuell, NPUYUHOU U CledCmaeuem npu
ananuze npooIeMHbIX cumyayuil 4 060CHOBAHUU NPUHUMAEMbIX PeUuleHUll HA OCHO8e XUMU-
YeCcKUx 3HAHUU.
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3. Copepxanue yuedGHoro npeamera « XuMus»

10 xnace

OCHOBBIOPraHNYECKOMXUMUHU

IlosiBieHue M pa3BUTHE OPraHMYECKOM XMMHUU Kak Haykd. lIpenMer opraHmuyeckou Xxu-
MuHU. MecTo U 3HaueHUE OPraHN4eCKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOCHUE KaK IMOPSAJIOK COEIMHEHUS] aTOMOB B MOJIEKYJIE COTJIaCHO UX Ba-
JIeHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COCAMHEHUN
A.M. bytiepoBa. YriepoaHblil CKeJIeT OpraHnYecKOi MOIeKyIbl. KpaTHOCTh XUMUYECKOHN CBSI-
3U. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOI0 CTpOeHUs MoJieKynl. M3oMepus u usome-
pol. [Tonstue o pyHkmoHanbHOM rpymme. [IpuHIMNIBI KIaccuuKanuym OpraHUYecKuX COeIH-
HeHui. CucremaTHyeckas MEXIyHapojaHas HOMEHKJIATypa U IMPHHLUIBI 00pa3oBaHMs Ha3Ba-
HUW OPraHUYECKUX COCIUHECHUM.

Aunkanbl. CTpoeHHE MOJIEKYJbl MeTaHa. ['omosiornyeckuii psa ankaHoB. ['omonoru. Ho-
MeHKIaTypa. M3oMmepusi yriepogHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHHs (H3MYECKUX
CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MPUMEpPEe METaHa U 3TaHa): PEaKLUHU 3aMelleHus (rajore-
HUPOBAHKE), ICTHIPUPOBAHUS KaK CIIOCOOBI MOTyYeHHs BXKHEHIINX COCAMHEHUI B OpraHuye-
CKOM cuHTe3e. ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHMKOB TEIlJIa B IPOMBIIIIEHHO-
cTH U ObITy. HaxoxaeHue B pupoe U NpUMeHeHue ankaHoB. [ToHsTHE 0 IMKIIOaNKaHaX.

Anxkenbl. CTpoeHue MoJIEKyJbl dTuiIeHa. ['oMonoruueckuii pan ankeHoB. HomeHkiatypa.
W3omepust yriepogHoOro ckejiera U IOJOKEHUS KpaTHOW CBSI3M B MOJIEKyse. XHUMHUYECKUE
CBOMCTBA (Ha MpUMEpe 3TUJICHA): peaKLUU MPUCOEAUHEHUS (TaloreHUPOBaHUE, THPUPOBAHHE,
THIpaTaIys, THAPOTaJIOTeHUPOBAHUE) KaK CIIOCO0 MOTydeHHs! PYHKIIMOHAIBHBIX TPOU3BOTHBIX
YII€BOAOPOAOB, ropeHus. [lonumepusanus 3TuieHa Kak OCHOBHOE HAIPABJICHHUE €0 MCIIOJNb-
30BaHus. [lonuaTHieH Kak KpyIHOTOHHAXHBINA IPOAYKT XMMHUYECKOTO Mpou3BoacTaa. [Ipume-
HEHUEATUJICHA.

Ankanuensl U kayuyku. [ToHaTue 00 ankagueHax Kak yrieBOJOpoOJax C JBYMs JBOHHBI-
MU cBsi3simu. [lomumepu3zanus nuBuHmiIa (OyraaueHa-1,3) kak cmoco0 MmoixydeHus: CHHTETHYe-
CKOro Kayuyyka. HaTypanbHbli M CHHTETHUYECKHH Kaydyku. BynkaHuzanuskaydyka. PesuHa.
[IpuMmeHeHneKkayYyKa U pe3UHBbI.

Anxunbl. CTpoeHHE MOJIEKYJIBI aleTWIeHa. ['oMonoruueckuil pan anknHoB. HomeHkia-
Typa. 3omepus yriepogHoro ckeyera U MOoJI0KEHUsI KpaTHOM CBSI3U B MOJIEKYJe. XUMHUYECKHE
CBOMCTBA (Ha MpUMepe alleTUIIEHA): PeakMKi MPUCOEIUHEHNUs (TaIoreHUpOBaHKe, THAPUPOBa-
HUe, TUJpaTalus, TUAporaloreHNpoBaHKe) KaK CIoco0 MOJIydeHHUs MOJIMMEPOB U APYTUX IOo-
JIE3HBIX MPOAYKTOB. ['OpeHMe aneThiIeHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU IS
CBapKH M pe3ku MeTauioB. [I[puMeHeHueaneTuieHa.

Apensl. beH3011 Kak npeacTaBUTeNb apOMaTHYECKUX YIIIEBOAOPOA0B. CTpOEHUE MOJIEKY-
76l OeH305a. XMMUYECKHE CBOMCTBA: PEaKIMK 3aMelIeHHs (TaJoreHupoBaHue) Kak crocoo mo-
JTY4YEeHUs XUMHUUECKUX CPE/CTB 3allUThl PACTEHUH, IPUCOETUHEHNUS (THIPUPOBAHUE) KaK JI0Ka-
3aTeJIbCTBO HEIPeIeIbHOro xapakrepa 0ensona. Peakuus ropenus. [lpumenennedensona.

Cruptel. Knaccuduxanus, HOMEHKIATypa, U30MepUs CIIUPTOB. MeTaHON M 3TaHOJN Kak
IIPEJICTABUTENIN NMPEENIbHBIX OJJHOATOMHBIX CIUPTOB. XMMHUYECKHE CBOICTBA (Ha mMpUMepe Me-
TaHOJIa U ATAHOJIA): B3aMMOJICHCTBHE C HATPHEM KaK CIIOCOO YCTAaHOBIICHHS HATMYMS THAPOKCO-
TPYNIBI, peakliys ¢ raJoreHOBOJAOPOJaMH KaK CIoco0 MOJy4eHUs: pacTBOpUTENEH, Aeruapara-
U] KaK CIoco0 MOydeHus: dTuieHa. Peakuus ropeHus: cnupThl Kak ToruBo. [IpuMenenue
MeTaHoJa U ATaHoia. OU3NOIOTHYEeCKOe JeCTBIE METaHOJa U ATaHOJa Ha OPraHHU3M YeloBe-
Ka. DTUJIEHTJIMKOJIb U TJIMLEPUH KaK MPEACTaBUTEIN NPEEIbHBIX MHOIOATOMHBIX CIIMPTOB.
KauecTBeHHast peakiiisi HA MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHHUE JUIsl paclio3HaBaHus IIU-
LIEPUHA B COCTaBE KOCMETHUYECKHUX CpeACTB. [IpakTnuecKkoenpuMEHEHUEITUIICHIVIMKONS U TIH-
LEpUHA.

®enoin. CtpoeHue MoseKynbl GeHosa. B3aumHoe BiMsHHE aTOMOB B MOJIeKyJe (heHoa.
XWMHUYECKUE CBOMCTBA: B3aUMOJICHCTBHE C HAaTPUEM, THAPOKCHUIOM HaTpus, Opomom. [Ipume-
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HEeHHe (eHona.

Anpneruapl. Metanans (popManbaerua) U dTaHalb (aleTanbAern/]) KaK MpeICTaBUTEIN
npelenbHBIX anbaeruaoB. KauecTBeHHbIE peakiuy Ha KapOOHWJIbHYIO TpyMIly (peakuus «ce-
peOpsiHOrO 3epKanay», B3aumojeiicteue ¢ ruapokcuioM meau (1) u ux npumenenue aias ooHa-
PYXXEHUS NPEIENIbHBIX albJETHI0B B IPOMBIIIIEHHBIX CTOYHBIX BOJAAX. TOKCHYHOCThAJIbIET U-
noB. [Ipumenennedopmanpaeruia 1 aneTanbaeruia.

KapOoHOBBIE KUCITOTHI. YKCYCHast KUCJIOTa KaK MPEACTaBUTENb MPEAEIbHBIX OJHOOCHOB-
HBIX KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA (Ha MPUMEPE YKCYCHOW KHUCIIOTHI): peaKLuu ¢
MeTaJlJlaMl, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMHU U COJIIMU KaK IOJATBEP)KIEHHUE CXOJICTBA C
HEOPraHMYeCKUMH KucioTaMu. Peakius sTepupukanuyu Kak crocod MOJY4YEHUs CIOMKHBIX
a¢upoB. [IpuMeHeHne ykcycHo KUCIOTHI. [IpeacTaBienne o BEICIINXKapOOHOBBIXKUCIIOTAX.

Crnoxuble 3¢upsl 1 xupbl. CliokHbIE Y3PUPBI KaK MPOJYKTHl B3aUMOAEHCTBUS KapOOHO-
BBIX KHCIIOT cO cnupTamu. [IpuMeHeHne cioXHbIX 3()UpoB B MUIIEBON U map(roMepHOl mpo-
MBIIIEHHOCTH. JKHpBI KaK CII0KHbIE 3()UpPBI IIMLEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. Pac-
TUTEJBbHBIE U KUBOTHBIE )KUPBI, UX COCTaB. Pacno3HaBaHHe pacTUTEIbHBIX )KMPOB Ha OCHOBA-
HUU WX HENPEICIBbHOr0 Xapakrepa. [Ipumenenue »xupoB. I'naponus uim oMbUIEHUE KUPOB KaK
CI0CcO0 MPOMBIIUIEHHOTO MOJYYEHHUS! COJieH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak coyiu
BBICHIMX KapOOHOBBIX KHCIOT. MoroIue cBONCTBA MbLja.

YrieBoasl. Kimaccupukanust yrineBonoB. Haxoxnenue yrieBomoB B mpupoje. [roko3a
Kak anpaerupocnupt. bpoxenne rirokossl. Caxaposa. I'maposns caxapossl. Kpaxman u nen-
JF0JI03a KaK OMOJIOTHYECKHE MOJIMMEpPhl. XUMHUYECKHE CBOMCTBA KpaxMaia M IeJUTIONIO3bI (TH/I-
poJM3, KadecTBEHHasl peakuus ¢ HOoJOM Ha Kpaxmal U ee NPUMEHEHHUe [yl OOHapyKEHHs
KpaxMayia B MpoAykTax murtanus). [lpumeHenne u 6uonorndeckas poib yrieBonoB. [loHsrue
00 MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE alleTaTHOI'O BOJIOKHA.

WnenTuduxamysi OpraHudecKuX COeIUHEHUH. ['eHeTnueckas CBA3b MEXIY KiIaccaMH Op-
FaHUYECKUX COCIUHEHUN. TUNBIXMMUYECKUXPEAKIINI B OPraHN4eCKONXUMUH.

AMuHokuca0TEl U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak aM(oTepHbIe
opranudeckue coequHenus. Ilentuanas cBs3b. buonoruueckoe 3HaueHue o-aMMHOKUCIOT. O6-
JacTU NMPUMEHEHMsI aMUHOKHUCIOT. benku kak npuponanbie Ouononumepsl. CocTaB U CTPOEHUE
6enkoB. XMMHUYECKHE CBOIMCTBA ONKOB: TMAPOM3, AeHaTypauus. OOHapyxeHue OeIKoB Ipu
MOMOIIIN Ka4eCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpamiennsOenkoBnuiy B opranusme. buoo-
ruyeckue pyHKIUHN OENKOB.

JdemMoHcTpanuu
*  OOpa3ipl OpraHuvYecKUX BELIECTB U MaTepUanoB. Moiean MOJIEKyJ OpraHMueCcKuX
BEIIECTB.
* OTHOLIEHUE aJTKaHOB K KUCJIOTaM, I11eJ104aM, pacTBOPY MepMaHraHara Kanus u Opom-
HOHU BOJIE.

*  Mopenu MoJIeKys roMOJIOToB U n30MepoB. [lonydenue aneruieHa KapOouIHBIM CIIO-
coOom. B3aumoseiicTBue aleTuieHa ¢ pacTBOPOM NepMaHraHaTa Kajius 1 OpoMHOMN
BOoIoM. ['openue anerunena. PasnokeHue kaydyka py HarpeBaHUU U UCIIBITAHUE
MPOJYKTOB Pa3IoKeHHs. 3HAKOMCTBO € 00pa3liaMy KayqyKoB.

* benzoun kak pactBoputens. ['openne 6enzona. OTHoLIeHHE OeH3051a K OpOMHOM BoJie
U pacTBOpY nepMaHranara Kaiaus. OKUclIeHue ToIyoJa.

* PactBOpeHHE B alleTOHE PA3IMUHBIX OPIrAHUYECKUX BEILIECTB.

*  OOpa3ipl MOIOIIMX U YHUCTSIIMX CPEICTB.

*  OO0pa3s1pl IIacTMAcC, CHHTETHYECKUX KaydyyKOB M CHHTETHYECKHX BOJIOKOH.

JlaGopaTopHble ONbITHI

*  Oxwucnenue 3tanona okcuaoM meau (I1). PactBopenue rimuepuHa B BOJE U peakius
ero ¢ ruapokcuaoM meau (II).

* XumMmHuecKue cBOWcTBa (heHoa.

*  Oxucnenue Metanans (3tTa”ans) okcuaom cepedpa(l).

* OkwucieHue MeTaHamus (dTaHas).
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* PacTtBOpHMOCTSB )KMpOB, 10Ka3aTEIbCTBO HX HEMPEJEIBHOIO XapaKTepa, OMbUIEHHE
XKHUpoB. CpaBHEHHE CBOMCTB MbLIA U CUHTETHYECKUX MOIOIIUX CPENICTB
» (CBoiicTBa INIIOKO3bI KaK aJlbJIeruiocnupra. BzaumonelictBue caxapossl ¢ THIPOKCH-
JIOM KaJIbLIUS.
* IIpuroroBneHUEKpaxMaIBHOIO KJICHCTEPA U B3aUMOAECUCTBUE C ooM. I'naponus
Kkpaxmasia. O3HaKoMJIeHHE ¢ 00pa3laMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
» IIBerHble peaknuu Ha OCNKH.
* (CaolicTBa KanpoHa.
JlaGopaTopHble padoThI
» JlaGoparopnas pabota 1. U3rotoBieHue Moieneit MOJICKyJl yIiIeBOAOPOIOB.
» JlaGoparopHas pabota 2. O3HakOMIIeHHE ¢ 00pa3liaMu MPOIYKTOB HerenepepaboT-
KH
IIpakTnyeckue padoTbl
» IIpaktuyeckas pabora 1. IlonydyeHnue sTHiIeHa U ONBITHI C HUM.
» IIpaktuueckas padora 2 «[lomyueHue u cCBOWCTBa KAPOOHOBBIX KUCIOTY.
» IIpakruueckas pabora 3 «PemeHue 3KCiepuMeHTalIbHbIX 337a4 Ha IIOJIy4YEeHUE U pac-
MIO3HABAaHUE OPTaHUYECKUX BEILECTB.
» IIpakruueckas pabota 4 «Pacrno3HaBaHue IJIACTMACC U BOJIOKOH.

11 kaace

Teopernueckne 0CHOBbI XUMHHU

Crpoenue BemectBa. CoBpeMeHHas MOJIelb CTPOCHHUS aToMa. DJIEKTpOHHAas KoH(Urypa-
nusi aromMa. OCHOBHOE U BO30YXJEHHbIE COCTOsSIHUS aTOMOB. Kitaccupukanuss XMMHUYECKUX
3JIEMEHTOB (S-, P-, d-3memMenThI). OCOOCHHOCTH CTPOCHHS SHEPTeTHUECKUX YPOBHEH aToMoB d-
aneMeHToB. [lepuoauueckas cucreMa xumudeckux 3neMeHToB [[.M. MenneneeBa. @uznueckuii
cmbica [lepuoanueckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 2JIEMEHTOB M UX COCAMHEHUH IO MEePUoJIaM U TpymiaM. DJIEKTPOHHAsS MPUPOIa XUMHU-
YEeCKOW CBSI3U. DIEKTPOOTPULIATEIBHOCTh. BUABI XMMHYECKON CBA3M (KOBaJIGHTHAsl, MOHHAS,
MeTaJUIn4ecKasi, BOJOPOIHAs) 1 MEXaHU3MbI ee oOpa3zoBanusa. Kpucrammueckue u aMmophHbIe
BellecTBa. THUMBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJApHas, MOHHAs, MeTainye-
cKas). 3aBUCHUMOCTh (PM3MUECKHUX CBOICTB BEIIECTBA OT TUINA KPUCTAUIMUECKON pPELIETKH.
[TprunHBl MHOTOOOpA3Us BEIIECTB.

XuMuyeckue peakuuu. ['oMOreHHble U reTeporeHHble peakuuu. CKOpOoCTh peakluu, ee
3aBUCHUMOCTH OT PAa3IMYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOIIUX BEIIECTB, KOHIIEHTPAIIUU pea-
TUPYIOIIUX BEIIECTB, TEMIIEPATYPHI, IUIOMIAAN PEAKIIMOHHON TOBEPXHOCTH, HAJTMYMS KaTalln3a-
Topa. Ponb karanm3aTopoB B MpHUpOJie U MPOMBIIIJICHHOM MPOou3BoAcTBe. OOpaTUMOCTh peak-
uid. XMMHUYECKOE PAaBHOBECHE U €T0 CMEIEHHE TOJI IEUCTBHEM Pa3IUYHbIX (DAKTOPOB (KOH-
[EHTpallMs PeareHTOB WU MPOJYKTOB PEaKIUH, AaBJICHUE, TEMIIEpaTypa) sl CO3JaHus ONTH-
MaJbHBIX YCJIOBHM MPOTEKAHHWS XUMHYECKUX MporieccoB. JucnepcHpie cucrteMol. [lonstue o
Koymonaax (3onu, renu). MctuaHble pacTBophl. Peakiuu B pactBopax snekTpoiautoB.pH pac-
TBOpPA Kak MOKa3aTelb KUCIOTHOCTHU cpelbl. [ uaponau3 coneil. 3HaueHue rupoinsa B OUonoru-
4ecKMX OOMEHHBIX Mporeccax. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B MIPUPOJIE, TPO-
U3BOJCTBEHHBIX  IIpOLEccaX U JKU3HENEATENbHOCTH  OpraHu3sMoB.  OKHCIMTENBHO-
BOCCTaHOBHUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX M MTOOOYHBIX MOATPYIII
(Menp, j)Kee30) ¥ HEeMEeTaJUIOB: BOAOPO/Ia, KUCIOPO/ia, TAJIOTEHOB, Cephl, a30Ta, ¢hocdopa, yrie-
pona, kpeMHus. Koppo3usi MeTasioB: BUAbI KOPPO3UH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO-
3UM. DJIEKTPOJIU3 PACTBOPOB U PacIuIaBoB. [[puMeHEHNENTEKTPOIN3a B IPOMBIIIIIEHHOCTH.

XuMHuS U )KU3Hb

Hayunple MeToapl mo3HaHusi B Xumud. McTtounnku xumudeckoit mHbopmammu. [lowmck
uH(pOpMaIlMK 1O Ha3BaHUSAM, HIEHTUPUKATOPAM, CTPYKTYPHBIM Gopmynam. MoaenupoBaHue
XUMHUYECKHUX TPOIIECCOB U SIBJICHUN, XUMHUECKUI aHAIM3 U CHHTE3 KaK METOJbl HAyYHOTO TO-
3HaHUSL.

15



Xumus u 3710poBke. JlekapcTBa, pepMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIEBO/IBI.
[IpoGiieMbl, cBsi3aHHBIE C NPUMEHEHUEMIIEKAPCTBEHHBIXIIPENapaToB. BpeaHblenpUBBIYKA U
(baxTopsl, pazpylIalONNEe3a0pOBbe (KypeHue, ynorpeOieHneankorons, Hapkomanus). Panuno-
HanbHOenuTanue. [Tumessieno6aBku. OCHOBBIMTUIIICBOUXUMHUH.

XuMus B TOBCETHEBHOMKM3HU. Moromue u unctsammecpeacTsa. CpenctBaboprObl ¢ ObI-
TOBBIMUHACEKOMBIMU: PEIEUICHTbl, MHCEKTUIUAbL. CpeacTBaJIUYHOUTUTUEHBl U KOCMETHUKH.
[TpaBunabe3omacHOWPabOTHI ¢ €KUMH, TOPIOYUMH U TOKCHYHBIMUBEIIECTBAMH, CPEICTBAMU-
OBITOBOMXUMUH.

XuUMHS U CEIbCKOEX0341iCcTBO. MuHepalibHble U oprannudeckueyaoopenus. Cpencrpasa-
U THIPACTEHUM.

Xumus U 3Hepretuka. [IpupoaHble HCTOYHUKY YIIIeBOAOPOIOB. IIpUpOoHBIi U IOy THBIN
He(TAHOM ra3bl, UX cOcTaB U Ucnoiab3oBanue. CocraB HeTu U ee nepepadoTka. Hegrenponyk-
Tel. OkTaHoBoe umcio OeH3wHA. OXpaHa OKpyKarmed cpeabl npu HedremepepaboTke U
TPAHCIIOPTUPOBKE HEPTEMPOAYKTOB. AJTbTEPHATUBHBIC HCTOUHUKH SHEPTUU.

Xumus B ctpoutenberBe. Llement. beton. Ilogbop onTuManbHBIX CTPOUTEIBHBIX MaTe-
pHAJIOB B IPAKTUYECKOM IEATEIIbHOCTU YEJIOBEKa.

XuMHS U 9KOJIOTHS. XUMHUUYECKOE 3arpsi3HEHUE OKPYKaroIlel Cpebl U €ro MOCJIEICTBUS.
Oxpana rugpocdepsl, To4YBbl, aTMOchepsl, GI0psl U GayHbl OT XUMUYECKOTO 3aTrPs3HEHUS.

JdeMoHcTpanuu

* Mopenu HMOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX U METANINYECKUXKPUCTAIINYECKUX pe-
méToK. MoJienn KpUCTATNIECKUX PEemETOK aiMasa urpadura.

*  OOpa3lpl METAIIOB ¥ KX COCTUHEHHI,CIIIIaBOB.

* BzauMojelcTBuE METAIIOB C KUCIOPOJOM, KHCIOTAMH,BOJOM.

* JlokazarenbCTBO aM()OTEPHOCTH aTIOMUHUS U €TOTUIPOKCUIA.

* BsaumoaeiicTBue MeIM U Xkeje3a ¢ KUCIOPOJI0M; B3aUMOJIECTBUE MEJIU U JKEJIe3a C
KHUCJIOTaMHU (CepHas,CoJIsTHas).

* Tlonmyuenueruapoxcuaosmenu(ll)uxpoma(Ill),oxkcunamenu.

* B3aumopneiicTBUE OKCUIOB U THJIPOKCHIOB METAJJIOB CKUCIOTAMH.

*  OOpas3iipl HEMETaJUIOB.

* [lomyuyeHue amMMHMaka U XJIOPOBOAOPOAA, PACTBOPEHUE MX B BOJE, J0KA3aTEJILCTBO
KHCJIOTHO-OCHOBHBIX CBOICTB 3TUXBEILIECTB.

* (Cxura"ue yris U cepbl B KHCIOPOJE, ONPEIEIICHNE XUMUYECKUX CBONCTB NMPOIYK-
TOB CropaHus. B3auMonencTBue ¢ MeIbl0 KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
KOHILICHTPUPOBAHHOM Mpa30aBI€HHON a30THOMKHUCIIOTHL.

* OOpa3ubl cpeicTB OBITOBOM XUMHUU, HHCTPYKIIUH IO UXITPUMEHEHHUIO.

JlaGopaTopHbie ONBITHI
* l3ydeHue BIUAHMS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIUi
* OmpeneneHne peakuy Cpebl YHUBEPCATHHBIM HHANKATOPOM.
* T'mpponus comeit.

IIpakTHYeckne padoThbI
* IIpurorosieHue pacCTBOPOB € 3aJAHHOW MOJISPHON KOHLIEHTpALUEH.
* KauecTBeHHbIE pEAaKIINM HA HEOPIraHUUECKHUE BEIIECTBA U MOHBI
* Pemenue skcnepuMeHTaNbHBIX 3a1a4 110 TeMaMm «Metamnbe» u «Hemerambny
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6. TemaTHuyecKoe IJIAHUPOBAHNE

10 kaace (36 yacoB, 1 4 B Hepe110)

OCHOBBI OPraHM4YeCcKOH XUMHUU

pel. IloHdatue o (GyHKIUMOHAIBHOW TpyIIIIE.
[TpuHIMnsl KiIaccuPUKAUA OpPraHUYECKUX CO-
eauHeHnid. CucremaThueckas MeXAyHapoHas
HOMEHKJaTypa ¥ NPUHIUNBI  00pa30BaHUS
Ha3BaHUI OPraHUYECKUX COCIUHEHHM.

JOYKa» M «IJICKTPOHHAS OPOUTAIIBY.
N300paxaTh 37€KTPOHHBIE KOH(PUTypalMU aTo-
MOB DJIEMEHTOB 1-T0 M 2-TO MEPHOAOB C ITOMO-
IO JJIEKTPOHHBIX U TpapUUeCcKuX 3JIEKTPOH-
HBIX (HOPMYIL.

OOBsACHATH MeXaHU3M 00pa3oBaHUs M OCOOEH-
HOCTH G- U T-CBSI3EH.

OmnpenensaTb NPUHAUIEKHOCTh OPTraHHUYECKOTO
BEIIECTBA K TOMY WJIM WHOMY KJIACCy TO CTPYK-

TYpHOH opmyiie.

Ne | HaumenoBanue | Koa-Bo Conepxanue OcHoBHbBIE BU/IbI Y4eOHOMH /1eSITeJIbHOCTH IMpakTuyeckasn

n/n pa3nena 4acoB gacTth, IKK

1 BBenenne B op- | 1 [TosiBNieHre W pa3BUTHE OpraHuuecKodl Xumuu | OOBACHAThH, TOYEMY OPTAaHHMYECKYIO XHUMHIO BbI-

TAaHUYEeCKYI0 Kak Haykd. [IpenMer oprannueckoit xumun. Me- | nenuiiv B OTAENIbHBIA pa3en XUMHUH.
XUMHIO CTO Y 3HAYEHHE OPraHUYECKON XMMHH B CUCTEME | PasnuuareipeMeTbIn3y4eHUIOPTaHUYECKOU U
€CTECTBEHHBIX HayK. HEOPraHNYECKOMXUMUMU.
CpaBHHMBATh OPraHUYECKUE U HEOPTaHUYECKHE-
COEMHEHUSI.
Ornpenenarh Ka4eCTBEHHBIH COCTaB U3y4aeMbIX-
BELIECTB.

2 Teopernueckue | 2 XUMHUYECKOE CTPOCHHE KaK MOPSAOK coeauHe- | [lepeuncnsite OCHOBHBIE IIPEANOCHUIKY BO3- | /lemoHcTpa-
OCHOBBI Opra- HUS aTOMOB B MOJIEKYJI€ COTJIACHO X BAJIEHTHO- | HUKHOBEHUS TEOPUU XUMUYECKOT'O CTPOCHHS. uuu.  OOpa3sisl
HUYEeCKON XH- ctu. OCHOBHBIE TIOJIOKECHHSI TEOPUH XUMUYECKO- | Paznuuare Tpu OCHOBHBIX THUNA YIJIEPOJ- | OPraHHUYECKUX
MUH r0 CTPOCHHUS  OpPraHMYECKUX  COEAUMHEHUM | HOTO CKeJieTa: Pa3BETBIEHHBIN, HEPA3BETBIEH- | BEIIECTB U Ma-

A.M. byrnepoBa. VYTiepoIHbI CKEJIET OpPraHu- | HBIA U ITUKINYECKUM. TepuasioB. Mo-
4ecKoi Mosiekyinbl. KpaTHOCTh XuMuueckol cBsi- | MoaenupoBaTh MHPOCTPAHCTBEHHOE CTPOCHHE | A€M  MOJIEKYI
3U. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHUE- | METaHa, dTaHa, MPOIaHa. OpraHNYeCKUX-
CKOro cTpoeHus moiiekyn. M3omepus m usome- | Paznmuuare  moHATHA «OQJEKTPOHHAs 000- | BEIECTB.
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YrieBoaopoabl

10

Ankanbl. CTpoeHUE MOJEKYJbl MeTaHa. ['omo-
JOTUYECKUN psaa ankaHoB. ['omonoru. HomeH-
kinatypa. M3omepus yriaepomHoro ckenera. 3a-
KOHOMEpPHOCTHU WU3MEHEHUs ¢buznyecKkux
CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha TpUMEpPE
MeTaHa M 3TaHa): peakluu 3aMelleHus (rajaore-
HUPOBAHME), JETUAPUPOBAHUS KAK CIIOCOOBI 1O-
Jy4EHHUs] BaXHEUIIMX COCIMHEHHUM B OpraHude-
CKOM cuHTe3e. ['opeHre MeTaHa Kak OMH U3 OC-
HOBHBIX HCTOYHUKOB TEIJIa B IIPOMBILUIEHHOCTH
u ObITy. Haxoxienue B npupojie U NpuMeHEeHUe
ankaHoB. [loHsATHE 0 IMKIOATKAHAX.

Aukenbl. CTpoeHue MOJIEKYJbl dTHIEHa. ['omo-
Jornyeckuii psan ankeHos. Homenknarypa. M3o-
MEpHs YIJIEPOAHOIO CKEJIeTa U  IOJOKEHUS
KpaTHOM CBA3U B MOJIEKYJIe. XMMHUYECKUE CBOU-
CTBa (Ha IpHUMEpe STWIEHA): pEeaKkLUH MPHUCO-
eAMHEHUs (TaJIOTEeHUPOBAHUE, T'HIPUPOBAHUE,
THJIpaTanys, THAPOraloreHupoBaHue) Kak CIO-
€00 moydeHus: GyHKINOHATBHBIX TPOU3BOIHBIX
YII€BOOPOAOB, ropenus. Ilonumepusanus 3tu-
JIEHA KaK OCHOBHOE€ HAIIPaBJIEHUE €T0 HCIOJIb30-
BaHus. [lonudTneH Kak KpyMHOTOHHAKHBIN
IPOAYKT XHMMHUYECKOro mnpou3BoicTsa. [Ipume-
HEHUE 3TUJICHA.

Auakaauenbl U Kayduyku. [lonstue 06 ankanue-
HaxX Kak YIJEeBOJOpOAaX C JBYMs JBOMHBIMH
cBs3aMu. [lonnmepusanus nuBuHMIA (OyTanue-
Ha-1,3) kKak croco0 MoJay4eHUs] CHHTETUYECKOTO
Kaydyka. HaTypanbHBI U CHHTETHYECKMM Kay-
yyku. Bynkanuzanus kaydyka. Pesuna. IIpume-
HEHUE KayuyyKa U PE3UHBI.

Aaxunbl. CTpoeHrne MOJeKybl aneruieHa. [ o-

Knaccudunuposars n3ydaeMble BeleCTBa.

OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIe-

KYJIYTJIeBOAOPOAOB Ha OCHOBE IIPECTaBICHUI
0 TUOpHIM3aIMU OpOUTael aroMa yrie-

pona.

N3zroraBnmBaTh MOJIENN MOJIEKYIT YTIIEBOIOPOJIOB,

PYKOBOJICTBYSICh TEOPHEN XUMUYECKOTO CTPOCHUS

OpPraHUYECKUX BEIIECTB.

OTnm4aTh rOMOJIOTH OT U30MEPOB.

Ha3biBath yrineBoopob! M0 MEXTyHAPOTHOM

HOMEHKJIaType.

CocTaBysiTh ypaBHEHUS XUMHAYCCKHX ~ pe-

aKIUH, XapaKTepU3YIOIINX XUMUUYECKHE CBOUCTBA

YIJIEBOJIOPOJIOB.

HccnenoBath cBOMCTBA U3y4aeMbIXBEIIECTB.

Habnronathk 1eMOHCTpHUPYEMBIC B CAMOCTOSI-

TEJIbHO MPOBOJAUMBIE OIBITHI.

Habnroath 1 OUCHIBaTh XUMHYECKUEPEAK-

105178

YMeTh MPOBOJIUTE IKCIICPUMEHT.

CobnroaaTh mpaBuiia TEXHUKHOE30IMaCHOCTH.

Oka3pIBaThIIEPBYIO IMOMOIIb MPU OTPABIICHU-

sIX, OKOTax W JIPYTHUX TpaBMax, CBSI3aHHBIXC

BEIIECTBAMU U J1a0OpPaTOPHBIMOOOPYIOBA-

HUEM.

O0001aTe 3HAHUS HUOEIATh BBIBOILI O 3aKO-

HOMEPHOCTSIX CBOWCTB B TOMOJOTHYECKOM

pAany.

[IporHo3upoBaTh CBOMCTBA HEU3YUCHHBIX

BEIIIECTB MO aHAJIOTUH C U3yUYEHHBIMHU BeEIlle-

CTBaMH TOT'O K€ TOMOJIOTHYECKOTOPSIA.

XapakTepu3zoBaTh CIOCOObI MOTYyYEHUSI, CBOM-

CTBa M00JIacTu IPUMCHCHUA U3YYaCMbIXBC-

JdemoHcTpaunu
OtHomieHue an-
KaHOB K KHCIIO-
TaM, MIeI0Yam,
pacTBopy  mep-
MaHraHata Ka-
aus U OpOMHOM
BOJIC.

Mopemn wMone-
KYJI TOMOJIOTOB U
n3omepoB. Ilo-
JydeHHE aleTH-
JIeHa KapOowuI-
HBIM CITOCOOOM.
B3anmoneii-
CTBUE alleTHIICHA
c pacTBOpOM
nepMaHraHara
Kamus U OpoM-
HOM Bomou. [o-
peHHe aleTuie-
Ha. PaznoxxeHue
Kay4JyKa npu
HarpeBaHUM |
UCIBITAHUE TPO-
IYKTOB  pasiio-
JKEHUSI.
3HAKOMCTBO C
oOpa3iamu Kay-
YYKOB.

benson kak pac-
TBOpPHUTENB. [ '0-
peHue O6eH3ona.
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MOJIOTHYECKUI psa  ankuHoB. Homenkiarypa.
W3omepust yriiepoJHOrO CKEJleTa U IOJOKEHUS
KpaTHOM CBSI3W B MOJIEKYyJIe. XUMHUUYECKUE CBOM-
CTBa (Ha MpUMEpE alETUIIEHA): peaKkLuu MPHUCO-
elMHeHUs (raJloTeHUpOBaHUE, THAPHUPOBAHUE,
rujpaTanusi, THIporajloreHupoBaHNE) KakK CIIO-
co0 MoJTyyeHHsl OJUMEPOB U JPYTUX MOJE3HBIX
npoAyKToB. ['opeHue aneTusaeHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJISl CBApKHU U
pe3ku MetaiuioB. [IpumeHeHue aleTuieHa.
Apenbl. beH3oi1 kak npeacTaBuTeNb apoMaTHyie-
CKHX yTJ1eBoJopo10B. CTpoeHre MOJIEKYIbl OeH-
30/1a. XMMUYECKUE CBOMCTBA: pEakLUU 3aMelle-
HUS (TaJIOTEHUPOBAHKE) KaK CIIOCOO MOITydeHHs
XUMHYECKHUX CPEJCTB 3aIMUTHI PACTEHUH, ITPUCO-
enuHeHus (TUAPUPOBAHUE) KaK J10KAa3aTeIbCTBO
HeMpeieabHOro XapakTtepa OeHzona. Peaxius
ropenus. [Ipumenenue 6eH3zoua.

IIpupoaHbIie HCTOYHHMKH U MepepadoTKa yrJie-
Bo0poaoB (Ha npumepe Pecnyosimmku Komu)
[Tpuponusiii raz. Hedts. [TonmyTHble

HeQTsHbIe ra3bl. KaMeHHbIH yros.

[Teperonka HepTH. PexTudukannonHas KOJIOHHA.
bensun. Jlurpoun. Kepocun. Kpexunr nedrenpo-
nykToB. [Tuponus.

IECTB.

OnuceIBaTh TECHETHYECKHUE CBSI3H MEXKIY U3Y-
YyeHHBbIMHUKJIacCcaMu OPraHHYCCKHUX BCIICCTB.
XapakTepuzoBaTh CIIOCOOBI epepadoTku HeTH.
OOBsAcCHATHOTINUNE OEH3UHA MPSIMONTIEPErOHKH
OT KpeKUHT-OCH3MHA.

['0TOBUTH KOMITBIOTEPHBIE MTPE3CHTALIIH.
KpuTtudecku oOlLeHHUBATh JOCTOBEPHOCTh  XH-
MU4ecKoi nH(pOpMalKH, MOCTYIAaoIEH U3 pas-
HBIX UCTOYHHUKOB.

[IpoBoaNTH pacd€Thl MO XUMHUECKUM (hopMyrnam
BEIICCTB U YPABHEHUSIM XUMHYCCKHUX PEAKIIHIA.
XapakTepuzoBaTh COCTaB MPUPOIAHOTO ras3a u mo-
MyTHBIXHS() TSHBIX Ta30B.

[Tonb3oBatbes MHpOpMAIUE U3 APYTrUX UC-
TOYHUKOB JUISI TIOATOTOBKH KPATKUX COOOIICHUIA.

OtHoleHne
OeH3oua K
OpomHOI BOJIEC U
pacTBopy nep-
MaHraHara Ka-
musi. OKucieHue
TOJTyOJIa.
JlabopaTopHas
padora 1. Usro-
TOBJIEHUE MOJIe-
Jel  MOJeKyl
YTJIEBOJOPOIOB.
JlaboparopHnasi
padora 2. O3Ha-
KOMJICHHE C 00-
pasuamu npo-
TYKTOB He(Te-
nepepadoTKu.
IMpakTnyeckas
padora 1 «llo-
Jy4eHUue DITUiIe-
Ha W OIBITH C
HUM.
KonrpoJubHas
padora 1 1o te-
mMam  «Teopus
XHMUYe-
CKOTO CTPOEHMS
OpPraHUYeCKUX
COSIMHEHUI»,
«YraeBoaopo-
TTBD.
IKK:benzon wu
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€ro roMoJIOTH B
BOJIE U aTMo-
ctepe PK.
[Ipuponueii  u
MOMYTHBIN Ta3bl
PK. Hedts B
PK.

Yrons B PK.
Kucaopoaco- 11 Cnuprtel. Knaccuduxauus, HoMmeHknarypa, | Kiaccuduuuposats kucinopozcoaepxamue Be- | JlabopaTopHbie
Aep:Kamye op- U30Mepus CIUpPTOB. MeTaHOI M 3TaHON Kak | LIeCTBa. onbITel. Oxuc-
raHu4ecKue IPEACTABUTENM  IPENEIbHBIX  OJHOATOMHBIX | /laBaTbHA3BAHUAOPraHUYECKUMCOEAUHEHUAMIIO | JICHME 3TaHOJIA
COeIUHEHUA CcnupTOB. XUMHYECKHE CBONCTBA (Ha NMpUMEpPE | MEKIYHAPOIHON HOMEHKIATYPE. OKCHUIOM  MEIHU

METaHOJIa M ATaHOJIa): B3aUMOJICCTBUE C HATPH-
€M Kak CIoco0 YCTAaHOBJICHHUS HAJTUYHS TUIIPOK-
COTPYIIIBI, PEAKIIHs C TaJlOTeHOBOIOPOAAMHU KaK
Croco0 TMOJIydeHUs pacTBOPHUTENEH, JeruapaTa-
usl Kak croco0 moiyueHus: STuieHa. Peakius
TOPEHHUsI: CHUPTHl Kak TOIUIMBO. [Ipumenenue
METaHoJIa M 3TaHoyia. DH3HOIOTHYECKOE ICH-
CTBHE METAHOJIA W 3TaHOJIAa HAa OPTaHU3M YeJo-
BEKa. DTWICHIJIMKOJIb U TJIMLEPUH KaK MpecTa-
BUTENIM TPENEITbHBIX MHOTOATOMHBIX CITHPTOB.
KauecTBeHHass peakuuss Ha MHOTOATOMHBIE
CIIUPTHI M €€ TMPUMEHEHHE JUIsl pacro3HaBaHUS
JIMIEPUHA B COCTaBE KOCMETUYECKHX CPEICTB.
[IpakTuueckoe NPUMEHEHHE OSTUJICHTJIMKOJS |
TJIMIEPHUHA.

®enos. CtpoeHrne MoyeKkynbl (geHona. Bianwm-
HOE BJIHMSHHE aTOMOB B MoOJeKkylne (eHona. Xu-
MHUYECKHE CBOWMCTBA: B3aMMOJIECHCTBUE C HATPH-
eM, THAPOKCUAOM HaTpus, Opomom. [Ipumene-
Hue QeHoa.

Auabaeruabl. Metananb (dhopManbaeriua) u dTa-

MopenupoBaTh CTPOCHHUE U3yYaEMbIX BEILIECTB.
HccenenoBaTh CBOMCTBA N3y4aeMBbIX BEILIECTB.
Habnronats neMmoHCTpUpyeMbie U CAMOCTOSI-
TEJILHO MPOBOJAMUMBIEC OIBITHI.

Hab6mro1aTh HOMUCHIBATBXUMUYCCKHE PEAKIIUH.
YMeTh MPOBOAUTH XUMHYECKUI 3KCIIEPUMEHT.
ColmronaTh IpaBUiIa TEXHUKH 0€30MTaCHOCTH.
Oka3bIBaTh MEPBYIO MTOMOIIIb IPU OTPABJICHUSX,
0’KOrax M JpYyrux TpaBMax, CBSA3aHHBIX C Bellle-
CTBaMH U JJaOOPATOPHBIM 000PYyI0BaHUEM.
O06001aTh 3HAaHUS | JIeJIaTh BHIBOABI O 3aKOHO-
MEPHOCTSIX U3MEHEHU CBOMCTB B TOMOJIOTHYE-
CKHX psigax.

YMeTh 00BSICHATEL 3aBUCHMOCTHCBOMCTB Be-
IIECTB OT UX COCTaBau CTPOCHUS.
XapakTepu3oBaTh CIIOCOOBI TOJYYECHHS, CBOM-
CTBa U O0JACTH MPUMEHEHHUS H3Yy4aeMbIX Be-
IIECTB.

OO60CHOBBIBATHIIPAKTUYECKOE MCTIONL30BAHNE HE-
OpPTaHMYECKUX U OPTaHUIECKHUX BEIIECTB U UX pe-
aKIMI B IPOMBIIIJICHHOCTH U OBITY.

(I).  PactBope-
HUE TIUIEpUHa B
BOJIC M pEaKIUs
€ro ¢ TUJPOKCHU-
aom memu  (II).
XHUMHUYECKUE
CBOMCTBa (peHO-
na.
Oxkucnenue Me-
TaHaAJIS (oTa-
Hajsl) OKCHAOM
cepeopa(l).
Oxkucnenue Me-
TaHaJIS (oTa-
HaJs).
PactBopuMocCTh
JKUPOB, JI0Ka3a-
TEILCTBO

UX He-
MPEACIIBHOTO
XapakrTepa,
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HaJb (ameTanberua) Kak MPeACTaBUTEIH Tpe-
JIeNbHBIX anpaeruaoB. KauecTBeHHBIE peakiuu
Ha KapOOHWJIBHYIO TPYIITY (peakius «cepedps-
HOTO 3€pKajia», B3auMOJIEHCTBUE C THIPOKCHIOM
Meau (II) m ux npumenenue s oOHAPYKEHUS
MpeACbHBIX aJIbJIETUIOB B IPOMBIIUICHHBIX
CTOYHBIX BOAaX. TOKCHYHOCTb aJIbJIETHJIOB.
[Tpumenenue hopMaabaeTuaa U aleTalbIeTU .
KapGonoBble KHCI0TBI. YKCYyCHasi KUCJIOTa KaK
MPEACTaBUTENb  MPEACIbHBIX  OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMUYECKUE CBOMCTBA (Ha
IpUMepEe YKCYCHOH KHCIOTBI): peakuuu C Me-
TaJJlaMU, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMU
U COJISIMHU KakK MOJATBEPK/IEHUE CXOJICTBA C HEOP-
TaHUYeCKUMHU KucjaoTaMu. Peakius stepuduka-
MM KaK CIOCOO TOJIYYEHHS CIIOXKHBIX 3(UPOB.
[Ipumenenue ykcycHou kucinoThl. [Ipeacrapme-
HUE O BBICIIUX KapOOHOBBIX KUCJIOTAX.

Caoxubie 3¢upsl U kupbl. CloXHbIE 3QUPHI
KaK TMPOIYKThl B3aUMOJCUCTBUSI KapOOHOBBIX
KHCIIOT CO chnupTtaMu. [IpuMeHeHHe CIOKHBIX
7¢upoB B MUIIEBONH U Map(rOMEpHON NMPOMBIII-
neHHocTU. JKHpBI Kak CIOXKHBIE (UPHI TIIHIIE-
pYHa W BBICHIMX KapOOHOBBIX KHCJIOT. Pactu-
TeNbHBIC U KUBOTHBIE JKUPBI, HX cocTaB. Pacmo-
3HAaBaHUE PACTUTETHHBIX >KHUPOB HAa OCHOBAHUHU
WX HempenenpHOro xapakrtepa. [IpuMeHnenue
KUPOB. ['MApONU3 WM OMBIJICHHE >KHPOB Kak
Croco0 MPOMBIIIJIEHHOTO MOJy4YeHUsl cojeit
BBICIIUX KapOOHOBBIX KHCIOT. MBIIA Kak COJH
BBICIINX KapOOHOBBIX KHCIIOT. Moromue cBOM-
CTBa MbLJA.
YrieBoasl.

Knaccudukanms YIIIEBOIOB.

CoOmoate  TIpaBUiIa Oe3omacHoro 00-
palleHust Co CpeACTBaMH OBITOBOM XMMUHU.
OnuceiBaTh TEHETUYCCKUE CBSI3U MEXKIY H3Y-
YCHHBIMU KJIACCAMU OPTaHUYECKHX BEIIECTB.
[Tonp3oBaTbes H(BOpPMALIMEH U3 APYTUX HCTOY-
HUKOB JUISI TOJATOTOBKH KPATKUX COOOIICHUH.
['OTOBUTH KOMIIBIOTEPHBIC MPE3CHTAIIMH IO Te-
ME.

Kputndecku OleHHBATh JOCTOBEPHOCTh XMMHU-
4yeckoil WH(pOpMAIUHU, MOCTYMHAIOMIe U3 pas-
HBIX HICTOYHHKOB.

[TpoBOANTH pacdEThl MO XUMHYSCKUM (hopMyiam
BEIIIECTB M YPABHCHHUSM XUMUYCCKHX PEAKITHIA.

OMBUJICHUE KU-
poB. CpaBHEeHHE
CBOWCTB MbLIa U
CUHTETUYECKHUX
MOIOLIUX
CPEICTB.
CaoiicTBa rito-
KO3bI KaK aJibje-
TUA0CIHMPTA.
Bzaunmoneit-
CTBHUE Caxapo3bl
C TUJPOKCUIOM
Kanbius. [pu-
TOTOBJICHUE
KpaxMaJibHOTO
KJIercrepa u
B3aMMOJICUCTBUE
¢ uomom. I'mno-
pPOJIN3 KpaxMmaia.
IMpakTuyeckas
padora 2 «lo-
Jy4YEHUE U CBOM-
CTBa KapOOHO-
BBIX KHCJIOT.
IIpakTu4yeckas
pado-
Ta3«Pemenne
3KCIIEPUMEH-
TaJbHBIX 33144
Ha MOJIy4YeHUe U
pacro3HaBaHue
OpPraHUYECKUX
BEIIICCTBY.
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Haxoxnenue yrimeBomoB B mpupone. [nrokosa
Kak anpaerugocnupt. bpoxenue riaoko3bl. Ca-
xapo3a. ['maponus caxapossl. Kpaxman u men-
J10J103a KaK OMOJIOTUYECKHE MOJUMEPhl. XUMU-
YECKHE CBOMCTBA Kpaxmasia W IeJUT0JI03b! (TH-
poJM3, KayeCTBEHHAas peakuus ¢ KWOJOM Ha
KpaxMaj M €€ MPUMEHEHHE Il OOHapy>KCHHsI
KpaxMmasa B IpoJyKTax nurtanus). [Ipumenenue
1 Omosiormyeckasi pojib yrieBojoB. ITonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alerar-
HOTO BOJIOKHA.

Wnentudukanyss OpraHMYeCKHMX COCTUHECHHUH.
['eneTnueckas CBsI3b MEXIY KJlacCaMHU OpraHU-
YECKUX COCIUHEHUW. TUIbl XMMHUYECKHX pPEak-
UM B OPraHMYE€CKON XUMUH.

JdemoHcTpanum.
PactBopeHnue B
alleTOHE pa3-
JMYHBIXOpraHu-
YECKHUX BEIIECTB.
O06pa3ipl Moto-
IIUX U YUCTS-
X CPEJCTB.
IKK.

®eHoJIBI B BOJIE
PK.
dopmanbaeruyg
B BO3/1yX€ Ha
teppuropuu PK.
Ilennromo3Ho-
OyMa)kHOE TIPO-
n3BoacTBo B PK.

A3soTconepxa-
1ue OpraHuye-
CKHE Ccoe/MHe-
HUA

AMuHOKHCHOTH U Oenku. CocTaB U HOMEHKJIA-
Typa. AMUHOKHUCIIOTHI Kak aM(pOoTepHbIe OpraHu-
yeckue coequHenus. Ilentuanas cBs3b. buono-
TMYECKOe 3HadeHue o-aMuHokHciaoT. OOnactu
MPUMEHEHUS aMHUHOKHUCIOT. benku kak mpupo-
Hble 6nononumepsl. COCTaB M CTPOECHUE OENKOB.
XUMHUYECKUE CBOWCTBA OCJIKOB: THIAPOIIU3, JICHA-
Typanusi. OOHapyXeHHe OETKOB MPHU MOMOIIU
KaueCTBEHHBbIX (IBETHBIX) peakuuii. [Ipespare-
HUs OEJNKOB MUINU B opranusme. buonornyeckue
¢GyHKIIMM OenKoB.A30TCOAEpKALIME TETEPOLIUK-
JIMYecKue coeauHeHus. HyKIIenHOBBIE KHUCIOTHI.
XuUMHUS U 30POBbBE.

CocraBndarth YpaBHEHUS  peak-

111, XapaKTepU3yIOIUX CBOMCTBa aMUHOB.
OOBACHATH3aBUCUMOCTHCBONCTBAMUHOKHUCIIOT
OT CTPOEHUS UX(YHKIIMOHATBHBIX TPYIIIL.
Ha3zpiBaTh aMHHOKHCIIOTHI TOMEXKTYHAPOTHON
HOMEHKJIAType U COCTaBIIATh ypaBHEHUSAPEaK-
AW, XapaKTEPU3YIOLINX UX CBOMCTBA.
OO0BACHATHOMOJIOTMUECKYIOPOILOETIKOB U UX
MIPEBpAICHUIN B OpraHU3Me.

IIpoBOIUTH LIBETHBIE peaKIIUK Ha OEIKH.
OOBACHATH OMOJIOTUYECKYIO POJIb HYKJIEUHOBBIX
kucnot.Ilonb30BaTbCcs MHCTPYKLIKEH K JIeKap-
CTBEHHBIM ITpeTiapaTam.

Jladoparop-
HBIH OIBIT.
[[BeTHBIE peak-
LM Ha OCJIKH.
KouTpoJsbHas
padora 2 10
temaMm «Kwucio-
poncoaepka-
e OpraHuye-
CKHE COeIuHe-
HHS», «A30TCO-
JepKalue  op-
TaHWYECKHEe Co-

CAUHEHUSD.
Xumus noJm- [Tomumepsl. Crenens nonumepusannu. MoHo- 3anuceIBaTh YPaBHEHMS peakuil nojnMepusa- | JleMoHcTpanuu.
MepoB Mmep. CTpykTypHOE 3BeHO. TepmonnacTuuHble LAH. O06pa3ipl
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noauMepsbl. CtepeoperyinspHbie noaumMepsl. [1o-
matuneH. [lomunponuen. [lomurerpadTopaTu-
neH. TepMopeakTUBHBICTIONNME-

poL. @eronodopmansaerugasiecmodbl. [ mactmac
cel. @eHomnacTel. AMUHOIIACTHL. [leHonIacTsl.
[Tpuponnslii kayuyk. Pesuna. D0onur. Cunre-
TH4yeckue kayuyyku. CHHTETUYECKUE BOJIOKHA.
Kamnpon.JlaBcan. Oprannueckasi XMMHsl, YEJIOBEK
U IIpUpOJA.

3anuchiBaTh YpaBHEHUS peaKIMi MOJIMKOH/ICH-
CalliH.

Pacrnio3naBath oprannyecKkue Be1ecTna,
MOJIB3YA KaYCCTBCHHBIC PCAKIIUU.
[IpencraBiasaTh MyTH penieHHs rI100abHBIX IPO-
O5eM, CTOSAIIMX Tepes YeTIOBEYeCTBOM, U TIep-
CHEKTUBHBIX HAaIpPaBICHUM Ppa3BUTHS XHMHYE-
CKHUX TE€XHOJIOTHM, B TOM YHCJIC TEXHOJIOTHUM CO-
BPEMEHHBIX MaTEpHUAaJIOB C PAIUYHONU (YHKIU-
OHAITLHOCTBIO, BO300OHOBISIEMBIX HCTOYHHKOB
CBIPBS, MEpepabOTKU U YTHIM3ALHUH MPOMBIII-
JIEHHBIX U OBITOBBIX OTXOO0B.

Huc-

IJIacTMacc, CHH-
TETHYCCKUXKAY-
YyKOB U CHHTE-
THYECKHX BOJIO-
KOH.
JlaGopaTopHbie
onbITel. O3Ha-
KOMJICHHE C 00-
pasuamy  TpH-
POIHBIX H HC-
KYCCTBEHHBIX
BOJIOKOH.
CaBolicTBa Ka-
IIPOHA.
IIpakTHyeckas
padora 4 «Pac-
ITO3HABAHUEC
MJIaCTMACC u
BOJIOKOHY.
IKK. Ilepepa-
0oTKa IJ1acT-
Macc Ha (adpu-
K€ HETKaHHBIX

MaTepUaoB.
7 Mpomexyrou- |1 ['omoBast KOHTpoOsIbHAS paboTa

Has  aTTecTa-

nus

11 knacc (34 yacoB, 1 4 B Heen10)

Ne | HaumenoBanue | Koi-Bo Conepxanue OcHoBHbIC BHbI y4e0OHOM AeATEJIbHOCTH IIpakTHyeckas
n/n TeMbI 4acoB qacTtb, JKK
1 Teopernueckue | 4 Crpoenne BeniectBa. CoBpeMeHHass Mojenb | Mcrnonb30BaTh BHYTPU- M MEXKIIPEIMETHBIE

23




OCHOBBbI XMMHH

CTpOEHHMsSI aToMa. OIJIEKTpOHHasi KOH(UTypauus
atomMa. OCHOBHOE U BO30Y>KJIEHHBIE COCTOSHHUS
atoMmoB. Kiaccudukanuss XuMU4eCKHX 3JIeMEH-
TOB (s-, p-, d-3memenTsr). OCOOEHHOCTH CTpOE-
HUSL DSHEPreTMYecKux ypoBHeHl artomoB d-
anemeHToB. llepuoanyeckas cucremMa XUMHYE-
ckux anemeHToB .M. Menaeneera. ®uzndeckuid
cMmbici [lepuonnueckoro 3akona J1.M. Mennene-
eBa. [IpuunMHBI U 3aKOHOMEPHOCTU H3MEHEHUS
CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU I10 MEPHUO-
JIaM | TpyIIam.

CBSI3U.

O06001mAaTh MOHATHS «S-OpOUTAIIBY, «P-
opouTahY, «d-OpOUTATHY.

OnuceiBaTh  3JIEKTPOHHOE CTPOEHUEATO-
MacIIOMOUIBIO 3JIEKTPOHHBIX KOH(PUT'YpaLIUiA.
OOBSICHATH  CTPOCHUE JJIEMEHTOBI -
4n1epuo10BC UCIO0JIb30BAHUEMAIEKTPOHHBIX-
KOH(UTYypaLHii.

XapakTepu3oBaTh CTPYKTYypy Tadsuibl «Ile-
pUoaMYecKasi CUCTEMa XUMUUYECKUX JIEMEH-
toB JI. 1. MenneneeBa» (kopoTkas ¢popma).
CpaBHUBATH JIEKTPOHHOE CTPOCHHE aTOMOB
3JIEMEHTOB MAJIbIX U OOJIBIINX MEPHOJIOB.
OrnpenensiTe MOHATHSI «KXUMHUECKUH dJ1e-
MEHT», «IIOPSAJIKOBBII HOMEP», «KMacCOBOE
YUCJI0», «U30TOI», KOTHOCUTEIbHAS aTOMHAsI
Maccay, «3JIEKTPOHHAsi 000JI0UKay, «IJIEeK-
TPOHHBINA CIION», «3JEKTPOHHAS OPOUTAIIBY,
«Ilepunonnueckas cucremMa XMMUYECKHUX dJIe-
MEHTOB.
XapakTepu30BaTh3JIEMEHTHIIIOUXITOI0XKE-
HuroB [lepnonnueckon cucreme . 1. MeH-
JieJieeBa.

Crtpoenune Be-
1eCTBa

ONeKTpOHHas NpUpOJla XHUMHUYECKOM  CBSI3M.
ONEeKTPOOTPULIATEIBHOCTh. BHUABI XMMHUYECKOM
CBsA3M (KOBaJIGHTHAsi, MOHHAs, MeETajInyeckKas,
BOJIOPOJIHAsI) M MEXaHM3Mbl ee 00pa3oBaHUS.
Kpucrannnueckue u amop¢Hble BemecTBa. TUIIbI
KPUCTANIMYECKUX PEIIETOK (aTOMHas, MOJIEKY-
JsipHAas, UOHHAs, MeTajinyeckas). 3aBUCUMOCTh
¢u3nUecKux CBOWCTB BeIIECTBA OT THUIA KpU-
cTajimueckoi pemetku. [IpuunHbl MHOroo0Opa-
3Us1 BELIECTB.

Hcnonp30BaTh BHYTPU- U MEKIIPEIMETHBIEC CBSI-
3H.

O06001maTh NOHATUS «KOBAJEHTHAsl HEMOJSpHAs
CBSI3b», «KOBAJICHTHAs  TMOJIApHAs  CBS3bY,
«MOHHAs  CBS3bY», «BOJOPOJHAS CBSA3BY, «Me-
TaJJTMYECKast CBSI3bY», «MOHHAsI KpUCTaJIMYecKast
pelIeTkay, «aTOMHask KpUCTAJUTMYecKast — pe-
HIETKA», KMOJIEKYJIIpHAasE ~ KpHUCTAJIIMUEcKas
peméTkay, «MEeTAUTMYeCKasl KpUCTaIHMYecKas
peleTKay.

Hdemoncrpa-
HHU:
MoaenunoH-
HBIX,aTOMHBIX,M
OJICKYJIAPHBIX U
METaNTNYECKUX
KpUCTaJITHYIE-
CKMX PEHETOK.
Mopemn  xpu-
CTAJNIMYECKHUX
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MonenupoBaTh CTPOCHUE BEMISCTB ¢ KOBAJICHT-

pemETOK anmasa

HOM ¥ MOHHOU CBSI3bIO. u rpaduTa.
OOBSCHATH NPUYKUHBI MHOTO00Opa3us BEIIECTB.

Xumuuyeckue 10 Xumuyeckue peakiuu. ['omoreHHele u rerepo- | KmaccudumupoBaTh XUMUYECKHE PEAKITUU. JlaGopatop-

peaxkiun regssle peakuuu. CKOpocTh peakuuu, e 3aBH- | ONUCBHIBATE TEPMOXUMHUYECKUE PEAKIIUH. HbIEONBIThI
CHUMOCTH OT Pa3NIMYHBIX (DaKTOPOB: MPHUPOLI pe- | IIporHo3upoBath BO3MOXKHOCTH  NIpoTeKaHus | M3yuenue Bim-
arvupymolnuX BELIECTB, KOHIEHTPALMHU pearupy- | XMMUYECKUX M €€ 3aBUCUMOCTb OT PEaKUUd Ha | sHUS  pas3iihy-
IOIIMX BEIIECTB, TEMIIEPATyphl, IUIOMIAN peaKk- | OCHOBE MMEIOIIMXCS 3HAHWW 3JIEMEHTOB TEPMO- | HBIX  (paKTOPOB
LMOHHOM MOBEPXHOCTH, HAIMYUS KaTaIW3aTopa. | JUHAMUKH. Ha CKOpOCTh
Ponp katanm3aTopoB B NPUPOAE U IPOMBIIUIEH- | [IpOBOAUTE pacu€Thl MO XUMUYECKUM YpaBHE- XUMHYECKUX
HOM TmpousBojcTBe. OOpatuMocTh peakiuil. | HUSIM. OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHU- peakuuii
XVMHYECKOE PaBHOBECHE U €TI0 CMEILIEHUE IO | MUYECKON PEAKIMU OTPA3INYHBIX (PaKTOPOB. Onpenenenue
JIeiicTBHEM pa3inuuHbIX (GakTopoB (KoHIEHTpa- | [IpenckaspiBaTh  HampaBieHHECMeEIe- peakluuu CpeJbl
L[Usl PEareHTOB WM MPOAYKTOB pEaKlUH, J1aBjie- | HUSUYCIOBUIIPOBEACHNU 00paTUMON XUMHYE- | YHUBEPCAIbHBIM
HUE, TeMIIepaTypa) g CO3JaHUsl ONTUMAIBHBIX | CKOMpPEaKIINH. WHJIUKATOPOM.
YCIOBUM TNPOTEKaHUsI XUMHUYECKHUX IpoleccoB. | OnpenensTh XapakTep Cpelibl B pe3yibrate rull- | I'maponusconei.
Hucnepcubie cuctemsbl. [loHATHE O KOJJIOMAAX | pOJIM3a HEOPraHUYECKUX U OPraHUYECKUX Be- IIpakTnye-
(30mm, renu). McrunHble pacTBOpbl. Peakiuu B | 11€CTB U NPUBOAUTH IPUMEPHI TUAPOIIN3A BE- ckasi padora
pacTBopax 3JeKTpoiauToB. pH pacTBopa Kak mo- | IIeCTB B IOBCEAHEBHOM KHU3HU UeioBeka, 0uo- | [Ipuroronine-
Ka3areyb KUCIOTHOCTH Cpelbl. [ MApOIHM3 coseld. | TIOTH4ecKUX OOMEHHBIX MPOoIeccax U MPOMBIII- | HUE€ PacTBOPOB
3HadyeHue TUAPOIU3a B OMOJIOTMYECKUX OOMEH- | JIGHHOCTH. c 3aJaHHOU
HBIX MpoLeccax. OxucnurensHo- | [Tonp3oBarbest HHGOPMAILIHEH U3 APYTHX UCTOY- | MOJISIPHOU
BOCCTAHOBUTEIIbHBIE pEaKIUM B MPHUPOJE, MPO- | HUKOB JJIs MOATOTOBKU KPATKUX COOOIICHHH. KOHIIEHTpAaIu-
W3BOJICTBEHHBIX ITPOLIECCAX U KU3ZHENEATENBbHO- | [[OTOBUTH KOMIBIOTEPHBIE NPE3EHTALUU IO Te- | e

CTH opraHu3moB. Koppos3usi MeTamioB: BHIBI
KOPPO3HH, CIIOCOOBI 3alUThl METAJJIOB OT KOp-
po3uM. OJIEKTPOJIU3 PacTBOPOB M PAacIUIaBOB.
[TprMeHeHue AMIeKTpoIIn3a B IPOMBIIIIIEHHOCTH.

ME.
AprymMeHTHpOBaTh  BBIOOp KiIaccU(UKALIH-
UXUMHAYECKUX PEAKIIUH.

[Ipencka3piBaTh peaxkiuio Cpeabl BOAHBIX pac-
TBOPOBCOJIEH.

XapakTepu3oBaTh OKHUCJIUTENbHO-
BOCCTAHOBUTEJIBHBIEPEAKIIUM KaK  IPOLECCHI,
MIPH KOTOPBIX U3MEHSIOTCS CTENIEHN OKHCIIECHUSI.
Habmtonate 1 onuchIBaTh XMMUYECKHEPEAKIIHH.
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Jlenatb  BBIBOABIM3PE3YJIBTATOB IPOBEIEHHBIX

XHMHUYECKHXOITBITOB.

CoburoaTh npaBuIia TEXHUKU 0€301aCHOCTH.

Oxas3pIBaTh NEPBYIO IOMOIIb IPU OTPABJICHHSX,

0XKOrax W JIPYTHX TpaBMax, CBSI3aHHBIX C Belle-

CTBaMH U J1JaOOPaTOPHBIM 000PYAOBAaHHEM.

VYuyacTBOBaTh B COBMECTHOM OOCYXICHUH pe-

3yJbTATOB.

[TpoBoauTh  Pacu€Thl MOXUMUYECKHM
dbopMynaMu ypaBHEHHUSIM.

OcHoBBI HeoOp-
raHun4eckom
XUMHUHU

10

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE  CBOICTBA
IPOCTBIX BELIECTB — METAUIOB IJIABHBIX U IIO-
0O0YHBIX TOArpyNN (Melb, >Kele30) U HemeTal-
JIOB: BOJOpOJA, KUCJIOPOJA, TajOreHoOB, CEpBbI,
azoTa, pocdopa, yrieposa, KpeMHHUS.
OO01as xapakTepucTHKa 3jieMeHToB [A- rpynm.
Oxkcuasl ¥ nepokcubl HaTpusa U Kanusi. Pacrio-
3HaBaHWE KaTUOHOB HaTpusiu Kamus. Coau
HATpUA, Kalusl, Kaabl[Usl U MarHus, UX 3Ha4eHHE
B IIpUpOJIe U >KU3HU. JKecTKOCTh BOJBI U CHOCO-
Ob1 eeycTpaHeHus.  KomriulekcHble coeanHe-
HUSATIOMUHUS. AtoMocunnkatel. Metaier  [B-
VIIB-rpynn  (Meab, LIHMHK,XpOM, MapraHel).
OcoOenHoctu CTpOEHUSATO-
MOB.OOIMepU3NIEeCKUe XUMHUYECKUE CBOM-
cTBa, mpuMeHeHue. OKCUABI U TUAPOKCHUJIBI ITUX
METAJIJIOB, 3aBUCUMOCTb UX CBOMCTB OT CTEIEHU
OKHCJIEHHUS AJIEMEHTA.
OO6mas xapakTepucTuka 31emMeHToB [VA- rpyn-
1ib1. CBOMCTBA,MOJIyYEHUEH TMPUMEHECHHE  YTJIS.
AKTHBHUpPOBaHHBINA Yrojib Kak ajncopOeHt. Hano-
CTPYKTYpbl. MUpOBBIE JOCTHXKEHUS B 00JaCTH
CO3/1aHUSIHAHOMATEPUAJIOB. DJIEKTPOHHO-

Xapaktepu3oBaTh OOIIME CBOWCTBAa METAJLIOB,
HEMETAJIJIOB U UX COCTUHCHUM.

OOBICHATH 3aBUCUMOCTHCBOMCTB BEIIECTB OT UX
COCTaBaHa OCHOBE CTPOCHHUS aToMa U IOJIOXKe-
HUSI B IEPUOJUYECKON YETTOBEKa.

YMeTb 00BACHITL U3MEHEHHUS CBOMCTB XMMHYeE-
CKHX 3JICMEHTOB.

HaGmronaTe 1 onuckIBaTh XUMUYECKUE PEAKIINH,
noJI0UpaTh pPEareHThl, YCIOBUSAU  OIpPEIEsITh
MPOAYKTHl  PEAKLHM, MO3BOJISIOIIMX PEATU30-
BaTh JIA0OPATOPHBIEC U TIPOMBIIILICHHBIE CTIOCOOBI
MOJYYECHUSI BAXHEWUIINX HEOPraHUYECKHX Be-
IIECTB.

VYcraHaBnuBaTh TEHETHYECKYKO CBSI3b MEKIY
KJIJaCCaMHM HEOPTaHMYeCKHX BEIIeCTB g 00oc-
HOBaHUS MPUHIMINAIBHOW BO3MOXHOCTH MOIY-
YEHHUsI HEOPraHWYECKUX COEAUHEHMM 3aJaHHOTO
COCTaBa M CTPOCHHS.

[IpuBonuTh IIPUMEPHI OKHCJIUTEIIHLHO-
BOCCTaHOBUTEJIBHBIX PEAKIUW B MPUPOJE, MPO-
W3BOJICTBEHHBIX IPOLECCAX U KUZHEAECATEIBHO-
CTH OPTaHU3MOB.

XapakTepu3oBaTh 3aKOHOMEPHOCTH B H3MEHE-

JemoHncTpa-
UM

OO6pa3ubl Me-
TaJUIOB U UX CO-
eIMHECHUH,
CILIABOB.
Bzaunmoneii-
CTBHE METAJUIOB
C KHCIIOPOJIOM,
KHCIJIOTaMH, BO-
JIOH.
JlokazaTenbCTBO
am(poTepHOCTH
ATIOMUHHUS U €TO0
THUAPOKCHIA.
Bzaumopein-
CTBUE MEJIU U
JKese3a ¢ KHC-
JIOpOAOM; B3au-
MOJICHCTBHE
MEJU U JKelle3a C
KHUCJIOTaMH
(cepHas, cous-
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€CTPOEHHE  MOJIEKYJbl yrapHoro rasza. Ilomy-
YeHHE U NPUMEHEHHE yrapHoro rasa. buosoru-
YyecKoe neWcTBue yrapHorora-
3a.KapOuapikanbius, ATIOMUHMSIVIKETIE-
3a.KapOoHatein rugpokap6onatsl. KpyroBopot
yrilepoja B )KUBOM  MHExuBoMnpupozae. Kaue-
CTBEHHas peakuus Ha kapOoHaT-uoH. Pusude-
CKHENXMMHUYECKUECBONCTBA KpeMHUs1. CUIIaHbl U
cumuiuael. Oxcupn kpemuus (IV). Kpemuuesbie
KHUCIOThl U UX coiu. CHIMKaTHbIE MMHEpAJbI -
OCHOBA 36MHOM KOPBI.

OO01as xapakTepucTUKa 3J1€MEHTOB VA- rpyn-
nbel. Hutpunsl. KadecTBeHHas peakiusi Ha HOH
aMMOHHMsSI. A30THAas KHCIOTa KaK OKHCIIMTEb.
Hutpatsl, ux ¢gu3nueckue U XMMHUYECKHE CBOM-
CTBAa, IPUMEHEHHUE.

CaoiicTBa, mosyyeHue U npumeHeHue gocgopa.
docouH. ®ocdopusie 1 nonudochopHbIe-
KUCIOTHL. bronoruueckas pois pocdaros.
OO6mas xapakrepuctuka 31emMeHToB VIA- rpyn-
nel.  OcoObie CBOMCTBA  KOHIIEHTPHUPO-
BAHHOW CepHOM KHCIIOTBHL. KaduecTBeHHBIE peak-
UM Ha cynb(uI-, CyabPUT-, U CyabpaT-uOHBI.
OO6mas  xapaktepuctuka 23jieMeHTOB  VIIA-
rpynmnsl.OcobeHHOCTUXUMHHpTOpa. [ anoreHo-
BOJIOPOJIbI M UX MOJy4YeHHe. ['aJoreHoBoaopoI-
HbIE  KHCJOTHI u UX COJIN. Ka-
YEeCTBEHHBIEPEAKIIMMHA TaJoreHuA-noHsl. Kuc-
JIOPOJICO/IEPIKALIE COEAMHEHUST  XJIO-
pa.llpuMeHeHHe TraJoreHOB M HUX BaKHEHIINX
coennHeHuil.  bnaroponnslerasbl.llpumenenue
0J1arOpOIHBIX TA30B.

HUU XUMHUYECKHX CBOWMCTB IIPOCTBIX BEILECTB,
BOZOPOJHBIX COEIMHEHUH, BBICUIMX OKCHUJOB U
TUIPOKCHUIOB.

[IpuBoguTE nHpUMEPHl XUMHYECKUX PpPEaKLUH,
PacKpBIBAIOIINX  XApPaKTEPHbIE  XMUMHYECKHE
CBOMCTBAa HEOPraHUYECKHUX BEIIECTB M3YUYEHHBIX
KJIACCOB C LIEIbI0 MX UACHTUGUKALMU U 00BsiC-
HeHus 00J1acTh NPUMEHEHUSI.

Jlenate BBIBOJBI U3 PE3YJIbTATOB IIPOBEINEHHBIX
XUMHYECKHX OIIBITOB.

VY4acTBOBaTh B 00CYKJI€HUH PE3YyIbTATOB.
Co0bumro1aTh TEXHUKY 0€301TaCHOCTH.

Oxka3bIBaTh MEPBYIO NIOMOILB [IPU OTPABJICHUSX,
0KOrax M JIpyrux TpaBMaX, CBA3aHHBIX C Belle-
CTBaMH U J1JaOOPaTOPHBIM 000PYAOBAHUEM.
CocTaBisTh cpaBHHTENbHBIE W 00oOmIIaroIINe
CXEMBI.

['0TOBUTH KOMIIBIOTEPHBIE MTPE3ECHTALIMUIIO TEME.

Has).
[Tonyuyenue
TUAPOKCHJIOB
meu (111) u
xpoma (L), ox-
cujia MEJI.
Bzanmoneii-
CTBUE OKCHJIOB
Y TUJIPOKCUJIOB
METaJUIOB C
KHCJIOTaMHU.
O6pa3upiHeme-
TaJUIOB.
[Tonyuyenue
aMMHUaKa u
XJIOPOBOJIOPO-
Jla, pacTBope-
HUE UX B BOJIE,
JlI0Ka3aTellb-
CTBO KHUCJIOT-
HO-OCHOBHBIX
CBOWCTB 3TUX
BEILIECTB.
Coxuranue yris
U Cepbl B KUC-
J0poAe, ompe-
JielICHUE XUMHU-
YECKUX CBOWCTB
MPOJTYKTOB CTO-
panus. Bzanmo-
NEWCTBHE C Me-
JIbI0 KOHIICH-
TPUPOBAHHOU
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CEpHOM KHCIIO-
ThI, KOHIICHTPHU-
pOBaHHOU U
pazbaBieHHON
a30THOM KHCIIO-
TBI.

IIpakTHye-
CKHe padoThbI
KauecTBeHnbie
peakuuu Ha He-
OpraHUYECKHE
BEIEeCTBA U
HOHBI

Pemenune skc-
MIePUMEHTAJTb-
HBIX 3aJa4 110
TeMaM «Me-
TamIeD 1 «He-
METaJlIbI»
9KK:

1. CoeauneHus
rajJorcHoB  Ha
NPEeANPUITHIX
PK.
2.00ecreueHHO
cte 1oy PK
MU TATEIbHBIMH-
SJIEMEHTAMHU.

3. Anmmasel PK.
4, HaxoxneHue
METAJITTNYECKHX
pya B PK, mux
no0blua U 1epe-
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paboTka.
5. bokcutnl PK.

Xumus
JKU3HDb

Hayunble MeTO bl TO3HAaHUS B XUMUHU. MIcTOUHN-
K1 xumuueckoi nadopmaruu. Ilouck nudopma-
MU [0 Ha3BaHWM, HAEHTU(UKATOpAM, CTPYK-
TypHBIM (opmynaaMm. MonenupoBaHue XHUMHYE-
CKHX IPOLIECCOB U SIBJICHUHN, XUMUUYECKHUI aHAIIN3
Y CUHTE3 KaK METO/Ibl HAyYHOT'O MI03HAHHUS.
Xumus u 310poBbe. JlekapcTa, hepMeHTHI, BU-
TaMHUHBI, TOPMOHBI, MUHEpaJibHbIe BOJbI. [Ipo-
0JiIeMbl, CBSI3aHHBIE C IPUMEHEHHUEM JIEKapCTBEH-
HBIX TIperaparoB. BpenHbie MpuBbIUKH U (HaKTO-
pBl, pa3pylIalolIie 3J0pOBbe (KypeHHUe, yIo-
TpeOseHue aaKorosis, HapkoMaHus). Paunonans-
Hoe nutanue. [lumessie no6aBku. OCHOBBI IH-
LIEBOM XMMHH.

XuMHS B MOBCETHEBHOW XKM3HU. MOMOIIME U YH-
crsamme cpencrsa. CpencrBa OOpsOBI C OBITOBBI-
MU HACEKOMBIMH: PENEJUICHTbI, WHCEKTHIIUIbIL.
CpenctBa nuyHOM rurueHsl U kocmeTuku. [Ipa-
BuJia 0e30macHoi paboThl ¢ €AKUMHU, TOPIOYHUMHU
Y TOKCUYHBIMH BEIIECTBAMHU, CPEJACTBAMHU OBITO-
BOU XMMMUHU.

XUMUS U CETbCKOE XO035MCTBO. MUHEpanbHbIE U
opranudeckue ynoopenus. CpencTBa 3alIUThI
pacTeHuM.

Xumusi U sHepretuka. [IpupoaHble MCTOYHHMKHU
yriieBoaoponoB. I[IpuponHblidi W MOMYTHBIN
HEe(TSAHOM Tra3pl, UX COCTaB M HCIOJIb30BaHUE.
CocraB Heptn u ee mepepadborka. Hedrempo-
nyktel. OkraHoBoe uyHcio OeH3uHa. OxpaHa
OKpY’KaroIIe cpensl mpu HedTenepepaboTke u
TPAHCTIOPTUPOBKE HEPTENPOAYKTOB. AJbTEpHA-

OOBACHATH POJIb XMMHMUYECKONH HAyKH B KHU3HU
COBPEMEHHOT000IIIECTBA B IEJIOM U Ka)JOTro
YeJI0BEKA B OTJEIBHOCTH.
Hcnonb30BaTbNoayYeHHbIE 3HAHUSIIPUIIPUME-
HEHMHPA3JINYHbIX BEILECTB B OBbITY, HA Ja4HOM
y4acTKe.

IIpuMeHTh NOydYeHHBIEC 3HAHUS € LIEIbI0 0Xpa-
HBI 3/10POBbSI YEJIOBEKA.

CoctaBisaTh cpaBHMTENbHbIE U 000OwIarOIINE
CXEMBI.
Hcnonb30BaTenpruoOpeTéHHbIE3HAHUSUYMEHH -
SIBIPAKTUYECKON  JESITEIbHOCTH  ITOBCEIHEB-
HOWKU3HUUISL  DKOJIOTMYECKUTPAMOTHOIOIIOBE-
JICHHS B OKPYKAIOIIEH cpeae.

OuenuBaTh BIMSAHUE XUMHUYECKOTO 3arpsA3HEHUS
OKpYy’)Karolllelcpeibl Ha OpraHUu3M 4YeJIOBEeKa U
JIPYTHUE KUBBIE OPraHU3MBI.

YMeTh 00palaThCs ¢ FOPIOYUMHU U TOKCUYHBI-
MU BEILIECTBA-
MHU,J1a00paTOPHBIMOOOPYTOBAaHUEM.
OOOCHOBBIBATE  IPAKTUYECKOEHCIIOIb30BaHHUE
HEOPraHUYECKUX U OPraHMYECKHUX BEILIECTB U UX
peakuuii B MPOMBIIIJIEHHOCTH U OBITY.
[IponarannupoBath 310pOBbI 00pa3KU3HU.
Ocy1iecTBIATh MOMCKXUMHUECKOW MH(OopMaIiu
[0 Ha3BaHUAM, UICHTHU(PHUKATOpaM, CTPYKTYp-
HBIM ()OpPMYJIaM BEILECTB.

Kputnuecku oneHuBaTh M UHTEPIPETUPOBATH
XUMHUYECKYI0 MH()OPMALIUIO, COAEPKAILYIOCS B
COOOIIIEHUSAX CPEICTB MaccoBOil MH(popMauwy,
pecypcax MHTepHETa, HAYYHO-NIOMYJISIPHBIX CTa-

JdemoHcTpauuu
OO6pa3ist
CpeICTB OBITO-
BOM XHUMMUH,
WHCTPYKIIUHN
1o  UXIpUMe-
HEHUIO.

IKK:

6. OCHOBHBIE
XUMHYECKHE
MIPOM3BOJICTBA
HA TEPPUTOPUU
PK.

7. DOxonoruye-
CKHE TMPOOJIEMBI
Ha TEPPUTOPUU
PK.
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TUBHbIE UCTOYHUKH SHEPTUH.

Xumus B crpourtenscTse. Llement. beron. Ilon-
00p ONTHUMAaJIbHBIX CTPOUTEIHHBIX MAaTEPHATIOB B
NPAaKTUYECKOH IeATENbHOCTH YEIIOBEKa.

XuMusa U 3Kojorusi. XUMHUYECKOE 3arpsizHeHHe
OKpY’Karolien cpesl U ero nmocienctsus. Oxpa-
Ha ruApocdepsl, MOYBbl, atMochepbl, GIopbl U
(ayHbI OT XUMHUYECKOTO 3arpsi3HEHHUS.

ThSIX C TOYKHM 3pEHUs €CTECTBEHHO-Hay4HOH
KOPPEKTHOCTH B LIEJIAX BBISBICHUS OIIMOOYHBIX
CyXJeHuil u (HopMUPOBaHUACOOCTBEHHOH MO3U-
UH.

VYcTraHaBiIMBaTh B3aUMOCBSI3U MEXAY (akTaMu U
TEOpUEH, IPUUMHON U CICIACTBUEM IIPU aHAIIU3E
NpoOJEMHBIX CUTyalluii 1 00OCHOBaHUM IPUHU-
MaeMbIX pelIeHUIl Ha OCHOBE XMMHUYECKHX 3Ha-
HUI; NPeICTaBIATh MYTH PEIIeHUs II100albHbIX
npo0seM, CTOSAIIMX HEpe]l YeJIOBEYECTBOM, U
HNEepCHEeKTUBHBIX HANpPaBICHUNH pa3BUTHUS XU-
MHYECKUX TEXHOJIOTHI, B TOM YHCJE TEXHOJO-
M COBPEMEHHBIX MAaTEepHaJIOB C DPA3IUYHOM
(yHKIIMOHATIBHOCTHIO, BO30OHOBIISIEMBIX HCTOY-
HUKOB CBIPbs, IepepabOTKU U YTHIU3ALMH IPO-
MBIIJICHHBIX U OBITOBBIX OTXOJIOB.

IIpomeixkyTouy-
Has  arrecra-
nus

['ogoBas koHTposBHAS paboTa
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