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[Iporpamma y4ueOHOW IUCHUIIIMHBI «XUMHUS» pa3paboraHa Ha ocHOoBe demepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHuapra cpegHero obmero obpaszoBanus (IIpuka3z
MunuctepctBa npocsemienus Poccuiickoit @enepannu Ne 732 ot 12.08.2022r. «O BHeceHUU
u3MeHeHni B DenepaibHbIi rOCyJapCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT CPEAHEr0 O0IIEero
oOpa3oBanus, yTBepKAcHHBIA [Ipukazom MunuctepcTBa oOpa3oBaHusS W Hayku Poccuiickoit
Oenepannu Ne 413 ot 17.05.2012r.), Ilpukaza MunucrepcTBa mpocBemieHus: Poccuiickoit
Oenepany «O BHECEHUH M3MEHEHUI B HEKOTOpBIE MPHUKAa3bl MUHUCTEPCTBA OOpa3oBaHUs U
HaykKM W MHUHHCTepcTBa mpocBenieHus, kacaromuecss GI'OC OO0 u COO Ne 1028 ot
27.12.2023r., Pexomenpanuii mo peaym3aldyd cpeaHero odimero odpa3oBaHUs B Mpejeiax
OCBOCHHUSI 00pa3oBaTelNbHOW MPOTpaMMbl CpPEeIHEro TMPOGECCHOHATBHOIO 00pa30BaHUS
(punoxenne xk mucemy OI'BOY IO MPIIO Ne 01-03/02-532/2024 ot 27.05.2024r.), a
Takke (enepaybHON padodeil mporpaMmel 10 Y4€OHOMY MpEAMETY «XUMHUS» B COOTBETCTBUHU
¢ Ilpukazom MunucrepcrBa npocBemenus PO Ne 371 or 18.05.2023r. «O06 yTBepxkaeHUN
®enepalibHO 00pa30BaTEILHON MPOrPAMMBI CPETHETO 00IIEro 00pa30BaAHMS

Pa3zpaboruuk:
baryes Muxaun Uropesuny, npenogasareinb

Pabouass mporpamma IUCHUIUIMHBI pPacCMOTpeHa W PEKOMEHJOBaHA K YTBEPXKICHHUIO Ha
3acenanuu [11IK o61eo6pazoBaTenbHbIX U TYMaHUTaApPHO-COLUAIBHBIX TUCIUITINH
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOI'PAMMBI YYEEHOM
JUCHUIIVIMHBI

1.1. MecTto OMCHMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTejibHOH NPOrpaMMbl

Pabouas mporpamMma IUCHUIUITUHBI SIBJISIETCS YacThIO OCHOBHOW MpPO(ECCHOHATBHON
obpa3zoBarensHoil mporpammbl (ganee - OIIOII) B cootBercTBuu ¢ ®I'OC cpemnero obmiero
oOpazoBanus. Jucuuminna «XuMus» sSBIsSETCS 00s3aTeIbHON 4acThio 00111e00pa30BaTeIbHOTO
[UKJIa y4eOHOro IIaHa B MpeJeiax MporpaMMbl MOATOTOBKH CIIELUATNCTOB CPEJHETO 3BeHa Ha
6a3e oCHOBHOTO 0011eT0 00pazoBanus o crnenuaibHocTh 40.02.04 FOpucnpyneHius.

PaGouass mporpaMma AMCUMIUIMHBI «XHUMHS» MOXET OBbITh HCIOJB30BaHA B
JOTIOJTHUTEIIBHOM — MpO(eCcCHOHATbHOM ~ 00pa3oBaHMM (B MporpaMMax  MOBBIIICHHS
KBaIM(UKALIMM M TEPEeNoArOTOBKM) U  MNPO(PECCHOHAIBHONH IMOATOTOBKE  (IIPOrpaMMbl
poeCCHOHAIBHON MTOATOTOBKU MPABOBOM HAIIPABICHHOCTH).

Pabouass mporpamMmma cocraBiieHa JIi OYHOH (OPMBI OOydYeHHUs, B TOM YHCIIE C
MPUMEHEHUEM DJJIEMEHTOB IUCTAHIIMOHHBIX OOpA30BATENbHBIX TEXHOJOTHMH U 3JIEKTPOHHOTO
o0OyueHusl.

[Ipn oOyueHUM WHBAIMIOB W JIMI[ C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS
JTUCTAHIIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTMH M DJEKTPOHHOE OOyYeHHUE NpPeayCMaTpUBaIOT
BO3MOXKHOCTh TIpUeMa-Tiepesadd MHPOpMaNWu B JOCTYNHBIX Jius HUX (opmax. Ocoboe
3HAYCHHE JUCHUIUIMHA UMEET Npu (POPMHUPOBAHUM U PA3BUTUU PA3HOOOPA3HBIX JTHMYHOCTHBIX,
MPEIMETHBIX U METaIIPeIMETHBIX PE3yIbTaTOB.

1.2. lleau ¥ IUIaHUPYeMble pPe3yJbTaThl 0CBOCHHUS AUCHUIIINHBI:

[lenpto wu3ydyeHuss y4yeOHOM AUCHUIUIUHBI «XHUMHUSA» sBiIgeTcs (HOPMUPOBAHHE Yy
00yYaromuxcst XMMUYECKOH COCTaBIIAIONICH €CTECTBEHHOHAYYHON KapTHHBI MUpPa KaK OCHOBBI
INPUHATHS PEIIEHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYallUsX, OTBETCTBEHHOIO
MIOBEJICHNUS B IPUPOIHOM Cpeae.

Pabouas nporpaMMa OpHeHTHPOBaHA Ha BBIIIOJHEHUE CIEAYIOIINX 3a/1a4:

e [puoOpeTeHHe 3HaHMW O JUCKPETHOM CTPOCHMM BEIIECTBA, €ro CBOICTBaXx H
IPEBpALCHUSIX, O PU3NUECKUX U XUMUYECKUX SBICHUSX;

e npuoOpeTeHHe YMEHUW ONUChIBaTh M  OOBSACHATH XHUMUYECKHE SIBICHUS C
MCII0JIb30BaHUEM TIOJyUYEHHBIX 3HAHUI;

® OCBOGHHME METOJOB pEIICHHUS TMPOCTEHIIMX pacu€THBIX 3aJad TBOPYECKHX H
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BHUTHE YMEHHI HAOIIOAATh MPUPOHBIE SBJICHUS U BBINOIHSTH ONBITHI, JJaA0OpaTOPHBIE
paboThl M B3KCIEpUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIIOJIb30BAHUEM HW3MEPHUTENIbHBIX
puOOpOB;

® 3HAKOMCTBO cO cdepamu MpodhecCHOHATHHOU AESITEIILHOCTH, CBSI3aHHBIMUA C XUMUEH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA IOCTHXKEHUSX XUMHUUECKON HAYKH.

B pesynbrate uzyueHus: yaeOHON AUCHUIUIMHBI « XUMHUS CTYIACHTHI TOJKHBI:

e Ha3bplBaThb M3yYEHHBIE BEIIECTBA [0 «TPUBMAIBHOW» WIM  MEXIYyHApOIHON
HOMEHKJIAType;

® OIpEleNsTh: BAJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHYECKHX DJIEMEHTOB, THUII
XUMHUYECKON CBSA3M B COCTUHEHUSX, 3aps] MOHA, XapaKTep cpeAbl B BOIHBIX PACTBOPAX



HEOPraHWYECKUX COCIMHEHUH, OKHUCIUTEIb W BOCCTAHOBUTEIb, NPUHAJICKHOCTD
BEILECTB K PA3JIMYHBIM KJIAaCCaM OPTraHUYECKUX COCTMHECHUIA;

XapaKTEePU30BaTh: JIEMEHTbl MajbIX MEPUOJOB MO HX MOJIOKEHUIO B MEPUOAMYECKON
cucreme J[.M. MenpaeneeBa; oOmmpe XMMHYECKHE CBOMCTBA METAJIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX COCJUHEHUN; CTPOCHUE U
XUMUYECKHE CBOMCTBA U3YUYCHHBIX OPraHUYECKUX COCAUHEHUN;

OOBSCHATH: 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; MPUPOTY
XUMUYECKOM CBA3U (MOHHOM, KOBAJCHTHOM, METaJUIMYECKOM), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIINH U TIOJIOKEHUSI XUMHYECKOTO PaBHOBECHS OT PA3IMYHBIX (JaKTOPOB;
MIPOBOJIUTHh CAMOCTOSITEIBHBIM TMOUCK XHMHYECKOW HHGOPMAIMK C HMCIOJb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHETa); MCIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JUIsi O0OpaOOTKH U
nepesayd XuMUIeCKor HHPOPMAIUH, U €€ TIPECTABICHUS B PA3IMUHbIX (hopMax.
BAKHEUIINE XUMHUYECKHUE MOHATUSA: BELIECTBO, XUMUUYECKUM AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE AaTOMHAas W MOJIEKYJsipHasT MacChl, HOH, aJUIOTPOIHUS, H30TOIIBI,
XUMHUYECKAsI CBSI3b, SJEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00bEM, BEIIeCTBAa MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUSI, PACTBOPHI, IEKTPOIUT U HEIIIEKTPOJIUT, SJICKTPOIUTUUYECKAS TUCCOIUAINS,
OKHUCIUTEIh M BOCCTAHOBHUTEIb, OKHCJICHHE W BOCCTAHOBJICHHE, TEIJIOBOW 3(]dekT
peaklMu, CKOPOCTb XHUMHUYECKOM peaklMu, KaTajlu3, XUMHUYECKOE paBHOBECHE,
YIIEpOAHbIN CKeNeT, GYHKIIMOHANbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBI XHMHH: COXPAaHEHHS MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa,
MEePUOIUYECKHI 3aKOH;

OCHOBHBIE TEOPHUH XHMHH: XHUMHYECKOH CBS3H, DJIEKTPOJMTHYECKON THUCCOIMAIINH,
CTPOCHHUSI OPTAaHUYECKUX COSTUHEHU;

BOKHEUIIIME BEIIECTBA U MaTEPHAJIbl: OCHOBHBIE METAJUUIbl M CILIABbI; CEpHAas, COJISHAs,
a30THasg M YKCyCHas KHUCJIOTHI; IIEJIOYH, aMMHaK, MHUHEpPAJIbHbIE YIOOPEHHS, METaH,
STUJICH, AaleTUJIeH, OEH30J, 3TaHOJ, XHUPBI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxma,
KJIeTYaTKa, OCJIKU, NICKYCCTBEHHBIE M CHHTETUYECKHUE BOJIOKHA, KaYydyKH, JIACTMACCHI.
OcBoeHne copepx aHus y4eOHOW IUCIUIUIMHBI «XHUMHs» 00ECIeUUBACT JOCTHKCHHE

CTYACHTaMU CJICAYIOIIUX PC3YJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI
®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIMMUCS

IporpaMM CpeaHero o6iiero odpa3zoBaHUsS (JUYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM).

Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS

IPOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO.

B coorBercTBUHM C CUCTCMHO-JCATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPE€ JMYHOCTHBIX

pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus

BBIZICJICHDBI CIICAYIOIHUE COCTABIIAIOIINC:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW HMIIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPEICIICHHUIO;
HaJM4He MOTHUBAITUU K O0YUCHUIO;



I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JTUYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ HCTOPUYCCKUX TPATUIHMKA 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBATHCSA B CBOCH JESATEIHHOCTH
IICHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, TIPUCYIIMMHU IEIOCTHOW CUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKONH KYIbTYypbl M CIHOCOOHOCTH CTAaBUTHh IIETU H
CTPOUTH JKU3HCHHBIC TIAHBI.

JImgyHOCTHBIE PE3YIBTATEI OCBOCHUA MPECAMETA «XUMHS» JOCTUI'alOTCA B CAMHCTBC yqe6H0171
1 BOCITMTaTEILHOMN ACATCIIBHOCTH B COOTBETCTBUH C T'YMAaHUCTHYECKHMH, COLIMOKYJIbTYPHBIMU,
AYXOBHO-HPABCTBEHHBIMU IHCHHOCTAMH W HACAIaMU pOCCHﬁCKOFO I'pa)KIaaHCKOI'0O 06I_HCCTBa,
MNPUHATBIMHA B O6H_ICCTBC HOpMaMU H IIpaBHJIaMU ITIOBCICHUA, CHOCO6CTBYI-OH_II/IMI/I Impooeccam

CaMOIIO3HaHHMA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU 06yqa}0m1/1xcs[.

JluuHOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTpaxaroT CHOPMHPOBAHHOCTH

OMbITa TIO3HABATCIILHOM ¥ TIPAKTHYECKOH MACSITEILHOCTH OOYYAIOIIMXCS 110 peaTn3aluu

IIPUHATLIX B O6HI€CTBC HCHHOCTeﬁ, B TOM YHMCJIC B 4aCTH:

1)

2)

3)

4)

rPaKJIAHCKOTO BOCIIUTAHMUS:
0CO3HaHMSI 00YUYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPAaB U 00S3aHHOCTEH, YBaKCHUS
K 3aKOHY U MPABOIOPSIIKY;

MIPEACTABJICHUSI O COLMAIBHBIX HOPMAaxX M TMPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3/IaHUU YIEOHBIX MPOEKTOB,
pemieHun  y4eOHBIX W TIO3HABATENIBHBIX  3a/7a4, BBIMOJHEHWH  XHUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHUHMMATh MOTHBBI, HAMEPEHHUS, JOTHUKY M apryMEHTHI
JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUOB YUEOHOU ESATENbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAay4HOMY HACIEIUI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHSI K TMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOrO, YTO [JOCTH)KEHHS HAyKh €CTb pe3yJbTaT JJIMTEIbHBIX
HaOII0IEHUH, KPOMTOTIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX
Y TIPaKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHBOB B TOJNYYEHHUH U TOCIEAYIOUIEM aHalIu3e
uH(GOPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CITIOCOOHOCTH OIICHWBATh CHUTYallMH, CBS3aHHBIE C XWMHUYECKHUMHU SBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYACh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;
(bOopMUPOBAHUS KYTBTYPBHI 3I0POBBS:



5)

6)

7)

NOHUMaHMs LIEHHOCTEH 310poBOro M 0e30macHOro odpasza KXU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOUIEHHS] K COOCTBEHHOMY (H3UYECKOMY U ICUXHUYECKOMY
3J10POBBIO;

COOJIIO/IEHHSI TIpaBMJI OE30MAaCHOTO OOpAIIeHUs] C BELIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

NOHUMAaHHUS UEHHOCTH NPaBUJ WHAMBHUAYATbHOTO M KOJUIEKTHMBHOTO O€301acHOTO
IIOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 310POBBIO U JKU3HU JIIOCH;

OCO3HAHMS TOCIICACTBUN M HENPHUATHS BPEAHBIX NPUBBIUEK (YMOTpeOICHUs alIKOroJs,
HapKOTHUKOB, KYpEHHUS);

TPYOBOI'O BOCIIUTAHHUS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
OOLIECTBEHHO I0JIE3HO, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YaCTHUE€ B pPEUICHUU MPAKTUUYECKUX 3a7ad COLMAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpoQeccHil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaraM TPYI0BOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY HMHAMBHIYaJIbHOM TpaeKTOpUH 00pa3oBaHUS,
Oynymeit mpodeccun W pealm3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHMMH, HMHTEpPEecOB U MNOTpeOHOCTEH
00111eCTBA;

HKOJIOTUYECKOTIO BOCIIUTAHHUS:

HKOJIOTMYECKH  11e€JecOo00pa3HOro  OTHOIIEHHMS K  NpUpoJie, KaK  HCTOYHHKY
CyILIECTBOBaHUS KU3HU Ha 3€MIIE;

MOHMMAaHHUS II100AJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOsIeM, BIUSHUSA SKOHOMUUECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HE0OXOIMMOCTH MCIOJIb30BaHUS JOCTHKEHUM XUMHHU JUIsl pEIIEHHs BOITPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JCUCTBUM, IMPUHOCAIIUX BPEX OKPYXKAIOIIEH NPUPOIHON Cpele,
yMEHUS MIPOTHO3UPOBATh HeOJIaronpusITHbIE 9KOJIOTUYECKHE MTOCJIEJICTBHS
MPEANPUHUMAEMBIX JICHCTBUI U TPEAOTBpANIaTh UX;

HaJU4Msl Pa3BUTOIO HSKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYpHI, OIbITA
JIEATEIbHOCTH 3KOJIOTMYECKOW HAaIpaBIECHHOCTH, YMEHHs PYKOBOJCTBOBATbCS HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHOW MPaKTUKE, CIOCOOHOCTH M yMEHUs
AKTHBHO MPOTUBOCTOSTH UJICOJIOTUU XeMohoOuu;

LIEHHOCTH HAyYHOTO NTO3HAHHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTUKU;

MOHUMAHUS CIENU(UKA XUMHUHM KaK HayKH, OCO3HaHUS e€ poiu B (HOpPMHUPOBAHHUH
paloOHaIbHOTO HAay4YHOTO MBINUICHHS, CO3JIaHUU IIEJIOCTHOTO IMpPEACTaBICHUS 00
OKPY’KaloIlleM MHpE Kak O €JUHCTBE NPHUPOABI M YEJIOBEKAa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu npo0aeM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;



yOeXAEHHOCTH B 0OCO0OM 3HAYUMOCTH XHWMHUHU JJISi COBPEMEHHOW ITMBUJIM3AIUU: B €8
T'YMaHUCTUYECKON HANpPABICHHOCTH M BAXXHOW PpOJIM B CO3MaHMM HOBOM 0asbl
MaTepUANbHOM KYJbTYpPHl, PEIICHUH TJI00aJbHBIX MPOOJIEM YCTOWYHUBOIO Pa3BUTHUS
YeJI0BEYeCTBA — CHIPHEBOM, SHEPTETUUECKON, TUIIIEBOM U 3KOJOTHYECKOW O€30MaCHOCTH,
B Pa3BUTHUH MEIUIIMHBI, OOCCIICUCHUU YCIIOBUH YCIHEIIHOTO TPyAa M SKOJOTHYCCKH
KOM(OPTHOM KU3HU KKIOTO YWieHa O0IEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMaHHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCHOJb30BaTh MOJydyaeMble
3HAHUS I aHaiu3a U OOBSICHEHUS SIBJCHUN OKPYXKAIOIIErO0 MUpPA U MPOUCXOJAIIUX B
HEM W3MEHEHWH, YMEHHsS JelaTh OOOCHOBAaHHBIC 3aKIIIOUEHHUS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJIBIO MOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;
CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHUMHUYCCKHE 3HAHUS JUISI PEHICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHMIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOGHHOCTSAM TpyAa B pamMyHbIX cdepax mpodecCHoHATBLHOM
JIeSITEILHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTaHpe,I[MeTHHe pPE3YyIbTaTbl OCBOCHUA yqe6Hor0 npeameTa «XUMHSA» Ha YPOBHE

cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHHsS O0YYAIOIIUXCS MEXKIUCHUIUIMHAPHbIE
(MeXmpenMeTHbIE) OOILIeHayyHble MOHATHUS, OTPAXKAIOLIUe LEJIOCTHOCTh HAyYHOH
KapTUHBl MHUpPa U CHEUU(PHUKY METOAOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BELIECTBO, JHEpPrus, SIBJIEHME, MPOLECC, CHUCTeMa, Hay4yHbId (hakT,
INPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIENOBaHHE, HAOIIOIEHUE,
U3MEpEeHHe, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIE  y4deOHble  JAEWCTBUS  (MMO3HABAaTEJIbHbIE,  KOMMYHUKATHBHBIE,
perynaTuBHbIE), obecneunBarone (GopMUpOBaHHE (PYHKIIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINHN 00YyJaroINXCs;

CIOCOOHOCTh ~ OOYYAlOIIMXCSl  UCIOJIBb30BaTh ~ OCBOCHHBIE  MEKIMCLUUIUIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIe JeHCTBUS B MMO3HABATEIbHON U
COIIMAIbHON NTPAKTHKE.

MeranpeaMeTHbIE PE3yNIbTaThl  OTPAKAIOT OBJIAJIEHWE YHUBEPCAIBHBIMH  YYCOHBIMU

IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }1617ICTBI/I5[MH.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU yLIC6HLIMI/I MO3HaBaTeIbHBIMU JICHCTBUSIMU:

1)

0a30BbI€ JOrMYECKHE JeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh W aKTyalIM3UpOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeeNATh LEeTU JeATeNbHOCTH, 33a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LENISMU;



2)

3)

UCIIOJIb30BaTh TMPU OCBOCHUHU 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS — BBLACTATDH
XapaKTepHble MPHU3HAKW TOHATUA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIIKE MOHITUS JJIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS W KPHUTEPUM Ui KIACCHU(DUKALMU BEIIECTB M XUMHUYECKUX
peaKIuii;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBS3U MEXKIY U3y4acMbIMH SIBJICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AaHAJOTHUH),
BBISBIISITh  3aKOHOMEPHOCTH M INPOTHUBOPEUUS B  PAaCCMATPHBAEMBIX  SIBJICHUSX,
(opMyIHPOBATH BHIBOJBI U 3aKIIIOUYCHUS;

NPUMEHSTh B IIPOIECCE MO3HAHUS, UCIIONIb3YyeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeNN, TPE0OPa3OBBIBATE MOJEIBHBIC TPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBOI)
DIIEMEHTa, XUMHUYECKass (popMyina, ypaBHEHHE XHMHUYECKOW PEaKIUU — TPU PEIICHUH
y4eOHBIX MMO3HABATEIBHBIX M MPAKTUYECKUX 33]ad, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC
NpPEICTABICHUS [UIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEUIECTB U
XUMHUYECKHUX PEAKIIHA.

0a30BbIE UCCIIEOBATEILCKUE ACHCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;
dopMynupoBaTh LEAM M 3aJa4d MCCIENIOBAaHUS, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadeCTBE MHCTPYMEHTA IMO3HAHHSA U
OCHOBBI JIJIs1 (pOPMUPOBAHUS THUIOTE3BI MO TPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS W TPOBEACHUS YYSCHHUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HaOdOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO IPOrHO3UPOBAaTh €ro pe3ynbTar, (popmynupoBaTb OOOOLIECHUS U
BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB MCCIIEJOBAaHUS, COCTaBIIAThH
000CHOBaHHBIN OTUET O MpOJIeNaHHOM padoTe;

NpUOOpEeTaTh ONBIT YYEHHUUECKOM MCCIEA0BATEIbCKOM W TMPOEKTHOW JeATeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MO3HAHMUS.

pabota ¢ uH(popMaIue:

OPHEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX WH(pOpManuy (HaydHO-TIOMYIISIPHAS
JUTEpaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble MocoOusi, pecypcel MHTepHeTa),
aHaATM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUIOB M (OPM IPEICTABICHHS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTHUBOPEUYHBOCTH;

(GopMyTHpOBaTh 3aNpOChl W MPUMEHATh PA3JIMYHBIE METO/ABI NpPU TOWCKE W OTOOpe
uHpopManru, He0OOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a71ay ONpeeEHHOTO THIIa;
nproOpeTaTh OMBIT UCIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy TIpencTaBiieHus HHPpopMaIuu (CXeMBlI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpencTBa Ipu padoTe ¢ XUMHUYECKOU
nH(popMaIen: MPUMEHATh MEXIPEIMETHbIC ((PU3HNUECKHUE U MAaTEMAaTHYECKUE) 3HAKU U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;
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UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
OsnajieHre yHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICHCTBHSAMHU:

3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX/IaeMOW TeMbI B XOJI€ AUAIOTa U/UiIH JAUCKYCCUH,
BBICKA3bIBaTh WJEH, (POPMYIUPOBATH CBOM NPEIIOKEHHS OTHOCHTEIHBHO BBIIOIHEHHS
HpeAIoKEeHHOH 3a/1auu;

BBICTYIIAaTh C MPE3CHTAIMEH Pe3ysIbTaTOB MO3HABATEIBHON JESITEIBHOCTH, MOYYCHHBIX
CaMOCTOSITENIFHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBHINOJHEHHUH XHUMHYECKOTO
9KCIEPUMEHTA, IPAKTHYECKOH pabOThHI IO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB,
peanuzamuu  y4eOHOro TpoeKkTa M  (GOPMYIHpPOBaTh BBIBOJABI IO  PE3yJabTaTam
NPOBEJAEHHBIX HMCCIICAOBAHUI ITYyTEM COTJIACOBAHMS MO3UIMHA B XOJ€ OOCYXIEHHS U
oOMeHa MHCHHUSMH.

OgnazieHre YHUBEPCATBHBIMH PETYISTUBHBIMH JICHCTBUSMU:

CaMOCTOSATENIFHO IJIAHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATEIBHYIO JEATEILHOCTD,
ompenensst e€ LeMM | 3agayd, KOHTPOJIMPOBAaTh W 10 Mepe HeoOXOAUMOCTH
KOPPEKTHPOBATh TPEAJIaraeMblii alrOpUTM JIEHCTBHH TpU BBIMOJHEHWU Y4YEOHBIX H
UCCIIEIOBATEIbCKUX 3ajay, BbIOMpaTh Hamboiee 3((EeKTUBHBIA CIOCOO WX pEIIeHHs C
y4€TOM TOTYYEHHUSI HOBBIX 3HAHUI O BEMIECTBAX U XUMHUECKUX PEAKIIUSX;
OCYLIECTBIIATh CAaMOKOHTPOJIb CBOEH JICATEIIFHOCTH Ha OCHOBE CaMoOaHalu3a H
CaMOOIICHKHU.

NPEJIAMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynabTaThl OCBOCHUsI Kypca «OOImIas W HEOpraHWYecKas XUMHSD)

OTpPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABIISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPA, POJIH XUMHUHU B TTO3HAHUU SIBJICHUH MPUPOJIbI, B POpMUPOBAHUHT
MBILUIEHUSI U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIIMOHAIbHOM I'PaMOTHOCTH, HEOOXOAUMOM
JUISL peIlleHus] MPAKTHMUYECKUX 3a/ad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJHON CpENE;

BJIAJICHUE CHUCTEMON XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJArAOIINE
NOHATHS (XMMHYECKUI SJIEMEHT, aToM, HW30TOm, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCJICHHUS, XUMUYECKas CBs3b (KOBaJ€HTHas,
HMOHHAs, METAJINIMYECKas, BOAOPOIHAS), KpUCTAJUIMUECKasT PEUIETKA, TUIBI XUMUYECKUX
peakiuii, pacTBOpP, IIEKTPOIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS] TUCCOLUALINS,
OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOM  peakuuu, XUMHUYECKOEe
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpHS  BJIEKTPOJIUTHYECKON IUCCOLMAlUU,
nepuoauueckuii 3akoH J{. 1. MeHneneeBa, 3aKOH COXpPaHEHHS] MAacChl BEILIECTB, 3aKOH
COXpaHEHHUS] M TPEBPAIICHHUS] YHEPTUU TPU XUMUUYECKHX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKallue B OCHOBE
MOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHMUYECKUX SBIICHUH, (PAKTOIOTHYECKHE
CBEJICHHSI O CBOWMCTBAX, COCTaBE, MOJIYYCHUH B 0€30MacCHOM UCTIOIb30BAHUM BaXKHEHIIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JEATEILHOCTH YEeIIOBEKA;
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c(OPMHPOBAHHOCTH YMEHUH BBISABIATH XapaKTEPHbIC IPU3HAKH MMOHITUH, YCTaHABIMBATh
UX B3aUMOCBA3b, HCIIOJb30BATh COOTBETCTBYIOIIME IOHATHS IPU  ONUCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHUKY JJISi COCTABJICHHUS
dbopMyI1 BeHIeCTB ¥ YpaBHEHUIM XUMUYECKUX PEaKIUi, CHCTEMaTHYECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHalIbHBIC HA3BaHUS OTACIBHBIX HEOPTaHUYECKHUX BEIIECTB (YrapHbId ras,
YTJIEKHUCIIBIN a3, aMMUaK, rali€Hasi U3BeCTh, Heral€Hasi U3BeCTh, MUThEBAsA COJA, TUPUT
" pyrue);

c(OpMUPOBAHHOCTh YMEHUW ONpEIENATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMUYECKHUX AJIEMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBS3HU
(koBalleHTHasi, MOHHAs, MeETa/lIMYecKas, BOJOpPOJAHAsA) B COCAUHEHHSX, THII
KPUCTAJJIMYECKON PEIIETKM KOHKPETHOT'O BELIeCTBa (aTOMHAas, MOJIEKYJISIpHasi, HOHHas,
MeTaJIJINYECKast), XapaKTep Cpe/ibl B BOJHBIX paCTBOpax HEOPraHUUYECKUX COEAMHEHUN;
c(OpMUPOBAHHOCTh ~YMEHUU  YCTaHABIMBATH MPUHAICIKHOCTh HEOPTraHMYECKUX
BEIIECTB IO MX COCTaBy K OMNpEICNEHHOMY KIIACCY/TpyIIle COCOUHEHUH (TpOCThIe
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHS, KHCIOTHI, am(OTepHBIC
TUAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh, YMEHUH pACKpbIBaTh CMBICH Mepuoaudeckoro 3akonHa J[. .
MengeneeBa M JE€MOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOLIYI0, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh D3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX dJeMeHTOoB 1-4 mnepuonoB Ilepumoauyeckoid cHCTEMbl XHMHUYECKHUX
anementoB J[. . MeneneeBa, UCIOIb3ys MOHATHS «S-, P-, U-3JEKTPOHHBIE OpOUTATIY,
«QHEPreTUYEeCKHUEe YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XAMHYECKHUX 3JIEMEHTOB M MX COCIMHEHUW MO mepuoaam u rpynnam llepuoanueckoin
cHUCTEeMBl XUMUYECKUX JieMeHTOB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHMYECKHUX  BELIECTB  pa3JUYHbIX  KJACcCOB,  MOATBEPXKIATh
CYILIECTBOBAaHHE TE€HETUYECKOM CBA3M MEXAY HEOPraHWYeCKUMH BEIEeCTBAaMHU C
MIOMOUIBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHUS KIACCHU(PUIIMPOBATh XUMUYECKUE PEAKLUU MO Pa3INuHbIM
npu3HaKaM (YUCIy M COCTaBy pearupyrolux BELECTB, TEIJIOBOMY 3(h(exTy peakiu,
U3MEHEHHUIO CTEMEeHEH OKHCICHUS JJIEMEHTOB, OOpaTMMOCTH pPEaKLIMH, YYaCTHIO
KaTaJln3aropa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATH YPAaBHEHMsI PEaKUUH pa3INYHbIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS PEaKIMii HOHHOTO OOMeHa, YYUTHIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEAKLUU YT 1O KOHLA;

c(OpMUPOBAHHOCTh YMEHHUN MPOBOAUTH PEAKIMH, MOATBEPKIAIOUINE KaueCTBEHHBIH
COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;
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c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCUMOCTh CKOPOCTH XMUMHYECKON peaKInu
OT pa3INuHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH
oT BHenrHero BozercTBus (nmpuunui Jle Hlarense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAIIUe B
OCHOBE MPOMBIIUIEHHOIO IIOJYYEHUSI CEPHOM KHUCIOTHI, AaMMHaka, a Takke
c(OpMUPOBAHHOCTH MPEICTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIIMIIAX U IKOJIOTUYECKUX
npobiieMax XUMUYECKOTO MTPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HCIOJB30BAHUEM MOHITHS
«MaccoBasi J10JiA BEIIeCTBa B pacTBOPE», O0BEMHBIX OTHOUICHHI T'a30B MPU XUMHUYECKUX
peaxkusx, Macchl BeulecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJJHOTO M3 yYacCTBYIOIIMX B PEAKIMU BEUIECTB, TEIJIOBOroO 3 dexTa
peaKIMu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHHS
SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIOaTh MPaBUIa OJB30BAHUS XUMUYECKON TTOCYI0H U
7a00paTOpHBIM O0OpYZOBAaHMEM, a TaK)Ke IpaBHja OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOJHEHHUIO TA0OPATOPHBIX XMMHUYECKUX OIBITOB;
c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMONHITH XUMHUYECKHH SKCIIEPUMEHT
(paznokeHue MepoKcHa BOAOPOJa B MPUCYTCTBUM KaTalW3aTopa, OMpe/IeieHUe Cpeibl
pacTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCATHLHOTO WHIUKATOPA, BIMSHHUE Pa3JIMYHBIX
(aKTOpPOB HAa CKOPOCTh XUMUYECKON PEaKIMK, PEaKI[Md HOHHOTO 0OMEHa, Ka4eCTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMaM «Metamibl» u «HemeTanibsl») B COOTBETCTBUH C
MpaBUJIaMUd TEXHHUKH O€30MaCHOCTU MpPH OOpaIleHUH C BelIecTBaMU U JabOpaTOpHBIM
0o0opy/lOBaHUEM, TPEACTABIATh PE3yAbTaThl XMUMHYECKOTO JSKCIepUMeHTa B Qopme
3aMucu ypaBHEHHUI COOTBETCTBYIOIIMX Peakiuil U (opMyIHpOBaTH BBHIBOJABI Ha OCHOBE
ATUX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XMUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTBA MAacCOBOM KOMMYyHHKAINH, HTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHH cOOII0aTh MpaBHJia 3KOJOTHYECKH 1EI1ecO000pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOW JEATEILHOCTH B IENSX COXPAaHEHUS CBOETO 3J0POBbS H
OKpY’Kalollle NpUpPOAHOW Cpebl, OCO3HABATH OIACHOCTh BO3JACHCTBUS Ha >KUBBIC
OpraHU3Mbl ONpPENENEHHBIX BEIIECTB, MOHMMasA cMbica noka3arens 1K, moscHsATe Ha
npuMepax CrocoObl YMEHBIIEHUS W TMPEJOTBPAIIEHUS WX BPETHOTO BO3JECHCTBHS Ha
OpraHU3M 4YeJIOBEKA;

JUISE OOYYAOIIMXCS ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METOaX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUIA;
JUISE  CHETBIX W CIHA0OBUIMMIMX OOYyYarOMIMXCSA: YMEHHE WCIONb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gpopmyi.
[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaKaIoT:
c()OPMUPOBAHHOCTh TMPEJACTABICHUI O XUMHUYECKOW COCTAaBIISIIOIICH E€CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIU XUMHH B MO3HAHUU SIBIICHUI IPUPOJBI, B (HOPMUPOBAHUH
MBIIUICHUSI ¥ KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOAUMOMN
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JUISL peIllleHus] NMPaKTHYECKUX 3a/lad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHON CpenE;

BJIQJICHUE CHUCTEMOW XMMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MNOHATHUS (XMMHYECKUN DIIEMEHT, aToM, 3JEKTpPOHHAas o0o0Jiouka aroma, MOJIeKyJa,
BaJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHAS. Macca, MOJIIPHBIA 00BEM, YIIIEpOTHBIH
ckener, GyHKIIMOHATbHAS TPYIIa, paaguKal, U30MEpHsl, H30MEPbI, TOMOJIOTUYCCKUH P,
TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA U a30TCOAEpXAllUe COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHbIE COCAMHEHHUSI); TEOPUU U 3aKOHBI
(Teopus cTpoeHUsl opraHudeckux BeuiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUU; MUPOBO33PEHUECKHE 3HAHMUS,
JeKale B OCHOBE NMOHUMAHUSI MPUUYMHHOCTU U CHCTEMHOCTH XUMHUYECKHX SBIICHUH,
(GakTOIOTUYECKHEe CBEIEHUS O CBOMCTBaX, COCTaBe, IOJY4YCHHH U 0€30MacHOM
WCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeSTeTbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC IPU3HAKYU MOHATUH, YCTAHABIUBATD
WX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHUS TPHU OIMUCAHUU COCTaBa,
CTPOEHUA U MPEBPALIEHU OPTaHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOMN) (GopMyn OpraHUYECKUX
BEIIECTB W YPaBHEHUM XUMHUYECKUX pEaKIUi, H3TOTaBIMBATh MOJCIA MOJICKYJ
OPTraHWYECKUX BEIIECTB I WUIIOCTPALIMM HMX XHUMHUYECKOTO U TPOCTPAHCTBEHHOTO
CTPOCHHUS;

chOpMUPOBAHHOCTh ~ yYMEHUW  YCTAaHaBIMBATh  MPUHAIJICKHOCTh  W3YYEHHBIX
OpPTraHWYECKUX BEIIECTB MO MX COCTaBY M CTPOCHUIO K OMPENEIEHHOMY KJIacCy/TpyIime
COeIMHEHUN  (YraeBOJOpOAbl,  KUCIOPOJ M a30TCOoAepXKalllue  COETUHEHMUS,
BBICOKOMOJICKYJISIDHBIE COCMHEHUs), JaBaTh HMM Ha3BaHHUS 10 CHUCTEMaTHYECKON
Homenknarype (IUPAC), a Takke NpUBOAWTH TPUBHAIBHBIE HA3BAHUA OTEIbHBIX
OpPTaHMYECKUX BEIIECTB (ITUIICH, MPOMUJICH, AaleTUieH, ITUICHTIUKONb, TIHIEPHUH,
denon, dopManpaerua, aneTalbIeru]l, MypaBbUHAs KHCIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBAs KHUCIIOTA, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, PPyKTO3a, Kpaxmal, IeJUTI003a,
TJIAITAH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENATh BUABl XUMHUYECKOW CBSI3M B OPraHMUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSITHh TMOJOKEHUS TEOPUH CTPOCHHSI OPTaHUUYECKUX
BemecTB A. M. ByrnepoBa aiis OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MAaCChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpOeHHE, (U3HUECKUEe U
XMMUYECKHE CBOMCTBA TUIHMYHBIX MPEIACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, ATaH, STWJICH, MPOMWJICH, aleTuieH, OyraaueH-1,3, meTundyraaueH-
1,3, OGeH30i1, METaHOJ, 3TaHOJ, JTUJICHTIUKONIb, TJIHULEPHH, (DEHOJN, aleTalbIeru/,
MypaBbUHas M YKCyCHas KHCJOTBI, TJIIOKO3a, KpaxMmai, IeJUII0J03a, aMHUHOYKCYCHas
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KHUCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXKAY HUMH YPaBHEHUSIMH
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIHH C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIT;
c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEpPHU30BaTb HCTOYHUKU YIIIEBOJAOPOJHOTO ChHIPbS
(HedTh, NPUPOMHBIA Ta3, Yrojb), CIOCOOBI HMX TEPEPadOTKH H MPAKTUYECKOE
IpUMEHEHHE TPOYKTOB IepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOIUTH BBIYUCICHUS [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEaKuu II0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB HIIM MPOTYKTOB
peaxkuun);

c(OpMUPOBAHHOCTh YMEHHMH BJIaJeTh CHUCTEMOW 3HAaHUII 00 OCHOBHBIX MeETOJaX
HAYYHOTO IO3HAHUs, HCIONb3YEMbIX B XUMHH IMPH M3YyUYEHUU BEIIECTB U XUMHUYECKUX
ABJICHUN (HAOIIO/IEHWE, W3MEpPEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE), HCIIOJIH30BAThH
CUCTEMHbIE XMMHYECKHE 3HAHUS JUIS NPUHATUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOI0OATh MPaBUIIa MOJIB30BAHUS XUMUYECKOM MOCYA0N U
7a00paTOpHBIM O0OpYZOBAaHMEM, a TaK)Ke IpaBHja OOpalIeHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLMSIMHU 110 BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHI SKCIEPUMEHT
(mpeBpallleHusT OpPraHMYECKUX BELIECTB IpU HArpeBaHUM, I[OJIYYEHHE OTUIEHA U
U3YYEHUE €ro CBOMCTB, KQUECTBEHHbIE PEaKLMU OPraHWYECKUX BELIECTB, JEHATYpalMs
OCJIKOB TIpM HArpeBaHWH, LBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHHM C IpaBUJIAMU
TEXHUKH O€30MacHOCTH TMpu oOpallleHud C BellecTBaMU U JabOpaTOpHBIM
000pyJIOBaHUEM, NPEICTABIATh PE3ylbTaThl XHMHUYECKOTO SKCIEpUMEHTa B Qopme
3allCU ypaBHEHUH COOTBETCTBYIOIIMX peakUuil U (HOpMYyIMpPOBATh BBIBOJBI HA OCHOBE
ITUX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUECKHU aHAIU3UPOBATh XMMHUYECKYI0 HH(pOpPMAIUIO,
NOJYy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeicTBa MaccoBod uMHGpopmauuu, MHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHM CcOOJI0aTh MpaBHJia 3KOJOTHYECKH 1EIeco00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOH JEATENLHOCTH B LIETISX COXPAHEHHs CBOETO 3/I0POBbS U
OKpYXKarollled MNPUPOAHOM CpeIbl, OCO3HABATh OMNACHOCTh BO3ICHCTBHS HA JKUBBIC
OpraHU3MBbl ONPEIEIEHHBIX OPraHMYECKUX BEILECTB, MOHMMAas cMblca nokaszarens 11K,
HOSACHATh Ha TNpUMepax CHocoObl YMEHBIIEHUS M MPEJOTBPALCHUS HX BPEIHOTO
BO3/ICHICTBUS Ha OPraHU3M YEJIOBEKa;

JUIs 00yYaroImuXxcs C OrPpaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;
JUIS CHENbIX M CIa0OBUIAIIMX OOYYAIOUIMXCSA: YMEHHE MCIONb30BaTh penbedHo-
TOUYCUHYIO cUcTeMy oO0o3HaueHuit JI. bpaiins s 3anucu XuMuyeckux GopMyIL.
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2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Bun yae6HO# paboThI

Obvem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 72

O0si3aTeIbHAs Ay IUTOPHAS YueOHAst HArpy3Ka (Bcero) 60

B TOM YHUCIIE:

TEOPETUYECKUE 3aHATUSA 30

MPAKTUYECKHUE 3aHATHS 30

N3 uacoB o0s3arenpHON ydeOHOW Harpy3KM — Ha JUCTaHIIMOHHOE 12
o0OyueHue

I[IpomexyTounas arrectauus B popme nuddepeHnpoBaHHOTO 3a4éTa

2.2. TemaTnuyeckuii IUVIaH U coep:KaHue y4eOHOM TUCHUIINHBI

Ne
HaumeHnoBaHue pa3jaesioB U TeM O0bém
n/n Conep:xanue yueOHOro MaTepuasa
NPOrpamMMmbl 4yacos
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Xumnueckuil snemMeHT. ArtoM. CocTaB aToma, H30TOIBL. JIEKTPOHHas 000J0YKa.
DHepreTUUeCKUe YPOBHH, MOJAYPOBHH. ATOMHBIE opOutanu, S-, p-, d-, f-amemeHTsI.
C OcobeHHOCTH pacpeiesieHUs YJIEKTPOHOB MO OpOUTAISIM B aTOMax MaJbIX M OOJBIINX
TPOEHNE aTOMOB.
. MEePUOJI0B. DIEKTPOHHAs KOH(UTYpalHsi aTOMOB.
Ilepuoauueckuii 3aK0H U .
[Iepnonnueckuit 3axkoH u Ilepmogudeckas cucreMa xumuyeckux annemeHTtoB J[. M.
1.1 [Tepuopnueckas cucremMa 2

XUMHYECKHX 3y1emeHToB 1. 1.
Menneneera

anemenToB J[.. Menaeneepa

15

MenneneeBa. CBsi3b MepUOANIECKOTO 3akoHa U [leproandeckoil CHCTEMbl XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOpHe CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 1O
rpymnnaM M MepuojaM. 3HAUEHHE MEPHOJUYECKOrO 3aKOHA M CHUCTEMbl XMMHUYECKHUX




CrpoeHue BeniecTna.

1.2
MHoroo6pasue BelecTB

13 XUMHYECKUE peaKINU

Hmozo no pazoeny

CrpoeHnue BemecTBa. XMMHUECKas CBs3b. Bubl (KOBaJIeHTHAs! HENOJIsIpHAs M NOJIsIpHAs,
MOHHAas1, METaJUIMYECKas) 1 MEXaHU3Mbl 00pa30BaHUs XUMHUECKON CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBINH). BogopoaHas cBsa3b. BaneHTHOCTb. DIeKTpOOTPpULATEIBHOCTD.
Crenenb okucieHus. KaTHOHBI M aHHOHBI.

BemecTBa MONEKYIIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIECTBA. THUIIBI KPUCTAIUIMYECKUX PELIETOK U CBOWCTBA BEILIECTB.

Ilonsatne o pucnepcHeix cucreMax. HMcrunaele pactBopbl.  KosmmuecTBeHHbIE
XapaKTEpUCTUKHU PacTBOPOB (MaccoBasi A0JIsI BEILIECTBA B PACTBOPE).

Knaccupukanuss HeopraHumueckux coenuHeHuid. HoMmeHkmIaTypa HeOpraHMYECKHX
BEIIECTB.

[Ipaktnyeckas pabora Nel «PacueTpl ¢ HMCIONB30BaHUEM TOHATHS «MaccoBasi JIOJIS
PacTBOPEHHOTO BELIECTBA»

Xumuueckass peakuus. Kinaccupukanuss XMMHUECKUMX PEAKUUH B HEOPraHUYECKOW MU
OpPraHMYECKOM XUMHUM. 3aKOH COXPAHEHHUs MacChl BEILECTB; 3aKOH COXpPaHEHUS U
MMpEeBpaliCHUA DHCPIUU IMIPHU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKIMH.
XuMHu4yeckoe PaBHOBECHC. CDaKTOpI)I, BIUAKOIIHUE Ha COCTOAHHE XHUMHUYCECKOI'O
paBHoBecus. [Ipnanun Jle Hlarense.

OnextponuTnyeckas auccounanus. CuiabHble U ciadble A1eKTpoiuThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHcias, HEUTpasibHad, 1ienoyHas. Bogopoausiii mokazatens (pH)
pacTBopa. Peaknuu HMOHHOrO OOMEHa B OPraHMYECKOM M HEOPraHUYECKOW XHMMHHU.
OKuCINTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsATHEe 00 3/eKTpoiu3e pacliaBoB U
pacTtBopoB cojiel. [IpumeHeHne 3J1eKTpoIIn3a.

JlaboparopHas pabdota 1 ¢ mpumenenrnem VR-texHonoruii «Peakiunu HOHHOTO 0OMeHa

JlaGopaTopHass pabGota 2 ¢ mnpumeneHueM VR-texHonoruii «OmnpeneneHue cpeabl
PacTBOPOB BEIIECTB C TIOMOIIHI0 YHUBEPCATEHOTO WHANKATOPA)
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Pa3nea 2. Heoprann4yeckasi Xumust

2.1

2.2

2.3

Hemetamiel

Meranisl

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Hemeramnbl. Ilonoxkenne HemetamioB B Ilepuoamyeckoid cucTeMe XUMHYECKUX
anemeHToB /I.M1. MenzeneeBa u 0coOOEHHOCTH CTpOeHUS aTOMOB. PU3nvecKnue CBOCTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuUMeEpe KHUciopozaa, cepwl, (ochopa u
yraepoja).

XVMUYECKUE CBOMCTBA BaXXHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yraepona u kpemuus). Okcunbl HemerauioB. Kucnoponacoaepikamiue KHCIOTHI.
Bogopoansie coemnHeHus HEMETAJUIOB.

Jlabopatopnast pabora 3 ¢ npumeHeHueM VR-texnonoruit «KauecTBeHHbIE peakIluu Ha
AHUOHBI U KATUOHBI aMMOHUA»

Mertamnsbl. [lonoxenue meramnoB B [lepuonndeckoil cucreMe XMMHUYECKUX JJIEMEHTOB.
OcoOeHHOCTH CTPOCHHS DJIGKTPOHHBIX  O00OJIOUYEK aTOMOB MeTauioB. OOmime
¢usnveckne CBOWCTBA METAJIOB. [I[puMeHeHne METauIoB B OBITY, IPUPOJIEC M TEXHHUKE.
CrnnaBel METAJJIOB. DJNEKTPOXUMHUECKUN psAJl HANIpsDKEHUH MeTaiuioB. OO1ue crocoOsl
noiryyeHus metamuioB. Kopposust metaiioB. CriocoObI 3alIUTHL OT KOPPO3HH.

OOmiass xapakTepucThka MeTaioB riaBHbIX mnoarpynn (IA-rpymnma, ITA-rpynma)
[lepuonnyeckoil CcUCTEMBl XHMMHYECKHUX JJIEMEHTOB. ANOMHUHUH. AMQoTepHbIe
CBOWCTBA OKCH/A U TUAPOKCHJIA ATTFOMUHMSL.

OOmast xapakrepucTuka MetamioB nobounsix noxarpynn (b-rpynm) Ilepuoanueckoit
CHCTEMBbl XMMUUYECKHX 3JIEMEHTOB: MeJlb, IIMHK, XpOM, KeJie30. Baxuelme coetuHeHns
METaJUIOB (OKCHU/IbI, TUPOKCHUBI, COJIN).

JlaboparopHas padota 5 ¢ npumenenueM VR-texHonoruii «KaduecTBeHHbIE peakiuu Ha
KaTHOHBI METAJIIOBY

JlabopaTtopHas pabota 4 ¢ npumeHeHueM VR-texHonoruit «B3zanmoelicTBre amoMUHUS
C pacTBOpaMH KHUCIIOT U IIEI0YECi»

HpaKTI/I‘{eCKaH pa60Ta Ne 2 «Pemenne 9KCIICPUMCHTAJIbHBIX 3a/]a4 10 TCME «MeTaib».

HeopraHI/IquKHe N OPraHuYCCKHUE KHCIIOTHI. HeOpFaHI/IquKI/Ie U OpPraHn4cCKuc
OCHOBaHU:I. AM(I)OTCpHBIC HCOPraHNYCCKUC U OPraHUYCCKUEC COCIUHCHU . I'enernueckas
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CBs3b HCOPraHNMYCCKUX U OPraHUYCCKUX BCUICCTB

Hmozo no pazoeny

Pa3zgen 3. XuMus 1 ;Ku3HbL

14

3.1 XuMu ¥ KA3Hb

Hmozo no pazoeny

[IpenmeTt opraHuYeCcKON XUMUU.
4.1 Teopust CTpoOeHU OPraHUuYECKUX
coequHenuit A. M. Byrieposa

Hmozo no pazoeny

Ponp xuMuum B 0OO0CCIIEUEHUM DKOJIOTMYECKOW, DSHEPreTHYECKOW U  IHIINEBOM
0€30MMacHOCTH, Pa3BUTUN MEAUIMHBL. [[OHATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XMMHYECKHUX PEaKLUM.

[IpencraBnennst 00 OOMMX HAYYHBIX NPHUHIUIAX TPOMBIIUICHHOTO IOJTYYCHHUS
BOKHEHIINX BellecTB (Ha MpuUMepax MPOU3BOACTBA aMMHaKa, CEPHOW KHUCIOTHI,
METaHOoJIa).

UYenoBek B MUpE BELIECTB, MAaTEPUAIOB U XMMHUYECKUX PEAKLUUN: XUMHS U 3710pPOBbE
YeNoBeKa; MpaBUiia UCIOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBuia 6€30MacHOro
WCIIONB30BaHUSI TIpErapaToB OBITOBOM XWUMHUU B TIOBCEJHEBHOW >KM3HU. bbITOBas
XMMHYECKast TPaMOTHOCTb

Pa3znen 4. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMUH

IIpenMer opraHM4ecKoi XMMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B MTOJIYYEHNUN
HOBBIX BEIIECTB M MaTepHaoB. Teopus CTpOEHHS OpPraHM4ecKHX coequHeHuil A.M.
BbytnepoBa, e€ ocHOBHBIE Mos10keHUsI. CTPYKTYypHBIE (POPMYJIBI OPraHMYECKUX BEIIECTB.
I'omosorus, mzomepus. XuMudeckasi CBA3b B OPraHMYECKMX COCIMHEHUSAX: KPATHBIE
CBSI3M, G- U TT-CBSI3U.

[IpencraBinenne o  kiaccupukanuy  opraHuyeckux  BemecTB. Homenknatypa
OpPraHMYECKUX COEIMHEHUH (cucreMarudeckas) ¥ TpUBHAJIbHbIE Ha3BaHUS Ba)KHEMIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

2 JIOT

[Tpaktrueckas padota Ne3 «MoenrpoBaHre MOJIEKYT OPTAaHHYECKUX BEIIECTBY

Pa3nen 5. YraeBogopoanl
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5.1

[IpenenbHbIC YTIEBOAOPOABI —
aJIKaHbI

AJKaHBI: COCTaB U CTPOCHHME, 'OMOJIOTMUECKUN psiiA. MeTaH M 3TaH — NpoCTeHIue
IIPEJCTAaBUTENIN AIKAHOB: COCTaB, XUMHUYECKOE CTPOEHHE, (pU3MUECKHEe U XUMHUUYECKHE
CBOWCTBa (peakLUMU 3aMELICHHUs U TOpPEHMs), HAXOXKJEHHE B MPUPOJE, MOJIyueHHE U
IIPUMEHEHHE

5.2

HenpenenbHble yriieBogopOIbL:
aJIKEHBI, aJIKaJNeHb], aIKUHbI

AJKeHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psiA. OTUIEH — HPOCTEHIINI
MPEJCTaBUTENb AJKEHOB: COCTaB, XMMUYECKOE CTPOCHHE, (PU3UYECKHE U XMMUYECKHE
CBOWCTBAa (peakUuM TUAPUPOBAHUSA, TaJON€HUPOBAHUS, TUApPATALUU, OKHUCICHHUA U
[OJIUMEPU3alMK) HAXOXJICHUE B IPHUPOJE, MOIyuyeHHUE U IPUMEHEHHE. AJIKaJUEHBIL:
Oyranuen-1,3 u metunOyTanuen-1,3, XUMHUECKOE CTPOECHHUE, PEAKIIMS [TOJTUMEPU3ALIH,
IpUMEHEHHE (JUIs1 CUHTE3a IPUPOJHOIO M CUHTETUYECKOTO KayuyKa U Pe3UHbI).
AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psiaA. ALETuiaeH —
MPOCTEUIINIA TIPEJCTaBUTENh AIIKMHOB: COCTaB, XUMHUYECKOE CTPOCHUE, (PU3MUECKUE U
XUMHUYECKHE CBOWCTBA (peakUuu THIPUPOBAHUS, TIaJOTEHUPOBAHUS, TI'HApaTalUu
TOpPEHMS), HAX0XAECHNUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHNE

5.3

5.5

ApomaTudeckue yrieBogopoabl

[IpupoiHBIE HICTOYHUKHT
YTIEBONOPOAOB U UX
nepepaboTka

ApeHbl: OEH30J M TOJIyOJ, COCTaB, XMMHUECKOE CTPOCHHE MOJeKyld, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakiuu TaJOr€HUPOBAaHUSI U HUTPOBAHMS), IOJyYEHUE H
npuMeHeHue. BinsHue OeH30Ma Ha OpraHu3M 4esjoBeKa. | 'eHeTudeckas CBS3b
YTJIEBOI0POJIOB

[Ipaktnuyeckas pabora Ne4 «MopenupoBaHue MOJEKYJT — YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOIHBIX)

ITpuponnsiit ra3. IlonyrHeie HedTsaHbIe Ta3bl. HedTh u €€ npoucxoxaenue. CrnocoOb!
nepepaboTKU He(TU: MEepPEeroHKa, KPEKUHT (TepMUUYECKHH, kaTamuTuyeckuii). [TpoayKkTs
nepepaboTKu HePTH, UX MPUMEHEHHE B MIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIN yrosb
U IPOAYKTHI €T0 NMepepadoTKH.

IIpaktuyeckas pabora Ne5 «KauecTBeHHOE ompeaeseHHE yriepoia M BOAOPOAa B
OpPraHMYECKUX BEIIECTBAX)

19

2 10T




[Ipaktuyeckas pabora Ne6 «O3HakomiieHHE C OOpa3llaMu IIACTMACC, KAaydyKOB H

PE3UHBI» 2

Hmozo no pazoeny 18
Pa3nen 6. Kuciopoacoaep:kamue opraHu4ecKue coeJHHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHI: METAaHOJN W OSTaHOJ, XHUMHYECKOE CTpOECHHE,

¢dbusznueckue W XUMHYECKHE CBOWCTBAa (peakuud C AaKTUBHBIMH METaJUIaMU,

raJIor€HOBOJIOPOIAMHU, TOpPEHME), IpUMeHeHue. BonopoaHas cBsi3b. OU3MOIOTHYECKOE

JIeIiCTBYE METAaHOJIAa M 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaroMHble CHHUPTHI: HATHICHIJIMKOJIb M TJIMIEPUH, XUMHUYECKOE CTPOCHHUE,

¢du3nUecKkue M XMMHYECKHE CBOWMCTBA (B3aMMOJCHCTBHE CO INEIOYHBIMUA METAJUIAMH, 2

6.1 Cnuprel. ®enon

KaueCTBCHHAsl PEaKlUsi Ha MHOTOATOMHBIC CHHPTHI). DH3MOIOrHYEcKOe JIeicTBHE Ha
opraHusMm 4enoBeka. [I[puMeHeHne TIHIeprHa U STHICHIJIHKOJIS.

@enon. CrpoeHue MONEKyNbl, (HU3MUECKHE W XHMHYECKHE CBOWCTBa (heHoa.
TokcuunocTh (eHona, ero (GU3MOIOrHYecKoe MACHCTBHE HA OPraHM3M YelIOBEKa.
[Ipumenenue peHoma

[IpakTruyeckas pabora Ne7 «['opeHre CnupTOB»

[IpaxTuueckas padborta Ne§ «BzaumoneiictBue riauneprna ¢ ruapokcugom meau(ll)»
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6.4

6.6

Ansneruasl. KapOoHoBbIE
KUCHOTHL. CIIOXKHBIE AHUPHI

YrneBoabl

AJIL,Z[GI‘I/IHBIZ q)OpMaJIBI[eFI/II[ U aneTajabJACruji, XuMHU4ICCKOC CTPOCHUC, (1)I/ISI/I‘I€CKI/IG nu
XUMUYECKHE CBOMCTBA (PEaKIMW OKHCICHHS ¥ BOCCTAHOBJICHHS, KauyeCTBECHHBIC
peaKIum), MoTydeHUEe U IPUMECHEHHE.

OnIHOOCHOBHBIE TIpelebHbIE KapOOHOBBIC KHCIIOTHI: YKCYCHas KHCJIOTa, XHMHYECKOE
cTpoeHue, (U3MYECKHe M XHMHUUYECKHE CBOWCTBa (0OIIME CBOMCTBA KHUCIOT, PEAKIIHS
stepudukanym), moaydeHne u npuMeHenue. CTeapuHOBasi U OJICUHOBAsI KUCIOTHI Kak
IpCACTABUTCIIM BBICIIHX Kap6OHOBBIX KHCIIOT. MblJIa KaKk COJIM BBICIINX Kap6OHOBbIX
KHCJIOT, KX MOIOIIIEE JCHCTBUE.

Crnoxable A3QHUPHI KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 3()UPOB.
XKupsl Kak IPOU3BOIHBIE MNIMIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. ['MIpoan3 KupoB

[Ipaktuyeckas pabora Ne9 «KauecTBeHHble peakIUH aJbAETHJIOB (OKHCIEHHE
aMMHayYHbIM pacTBOPOM OKcuja cepedpa u rugpokcugom Meau(ll))»

VYrneBoabl: coctas, KiaccupuKalus yriaeBoa0B (MOHO-, TU- U Tojucaxapubl). ['moko3a
— TpocTeHmuii MOHOcaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYNbI, (U3HYECKUE U
XUMHUYECKHUE CBOMCTBA IIFOKO3BI (B3auMoeiicTBue ¢ runpokcugom meau(ll), okucnenue
aMMHa4YHBIM pacTBOpoM okcuna cepedpa(l), BoccraHoBiieHHE, OpOKEHUE TITIOKO3BI),
HaxOXXJIGHHE€ B TMpUpOJAE, TMPUMEHEHHUE TIJIIOKO3bl, OHOJIoTMYecKass pojb B
JKU3HEJEATEIIbHOCTH Opranu3ma 4yesnoBeka. @otocuHTe3. PpyKTOo3a Kak H30MEpP
TJTFOKO3BI.

Caxaposza — nmpeAcTaBUTENb JUCAXapHUA0B, THAPOIU3 caxapo3bl, HAXOXKJACHHUE B IPUPOJIE
Y IPUMEHEHUE.

Kpaxman u nemntono3a Kak MpUpoIHbIe TOTUMEPHI: CTPOSHUE KpaxMaia U IeJUTFOJIO03bI,
¢du3nuecKue U XMMHYECKHE CBOMCTBa KpaxMmana (THAPOIU3, KaYeCTBEHHAs] PEaKlus C
HOJIOM).

[Ipaktuyeckas pabora Nel0 «B3anmoaeicTBie KpaxMaa ¢ HOJA0M»
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Hmozo no pazoeny

Pa3nen 7. A3oTcoaep:kaiye opraHudeckue coeIMHeHUs

16

AMUHBI: METUJIAMUH — MPOCTEHUIMI NPEICTABUTENb AMUHOB: COCTaB, XMMHUYECKOE
CTpoeHue, (PU3MUECKue M XUMHUECKHE CBOMCTBA (PEaKLMU C KUCIOTAMH U TOPEHUs),

7.1 AMUHBI. AMHUHOKHUCIIOTHI. HaXOXJICHHUE B MPUPOJE. AMUHOKUCIOTHI KaK aM()OTEpHBIC OPraHNYECKHE COCTUHEHHUS. 2
dusnyeckue W XUMHYECKHE CBOMCTBA AMHHOKHCIOT (HAa mpuMepe TIIIMIMHA).
buonoruueckoe 3nauenne aMuHOKUCIOT. CUHTE3 MENTU/IOB.
benku kak mpuponHsle nonaumepsl. IlepBruuHasi, BTOpuuYHas M TpPETUYHAs CTPYKTypa

7.2 benku O0enkoB. XWUMHUYECKHE CBOWCTBA OCIKOB: THAPOJIA3, JeHaTypamws, kadectBeHHbie = 2 JIOT
peakuu Ha OeJKu.

Hmozo no pazoeny 4
Paznen 8. BoicokomoJieKyJIsipHbIE COeTHHEHUSs
OcHOBHbBIEC TIOHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3AINK, CpPEOHSs MOJEKyIspHas Mmacca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAVMHEHUHM — IOJUMEpPU3ALUS U
MIOJINKOHJICHCAIIHSL.

8.1 [Tnactmaccel. Kayuyku. Bomokna =~ Ilmactmaccel  (ONMATUIIEH,  TMOJUNPONWICH, TMOJUBUHWIXJIOPHA,  TMOJHUCTUPOIN). 2 10T
Hartypanbublii U cuUHTeTHYECKHME KayuyKd (OyTaJME€HOBBIM, XJIOPOIPEHOBBIM W
M30TPEHOBEIN). BookHa: HaTypalibHbIE
(X710mOK, mIepcTh, INENK), MCKYCCTBEHHblE (aleTaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIPOH U JaBCaH).

Hmozo no pazoeny 2
OBLIEE KOJIMYECTBO YACOB 72

1O MPOI'PAMME
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3. YCJOBUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBHOM JIMCHUTIJIMHBI
3.1. TpeGoBaHus K MaTepUaTbHO-TEXHUICCKOMY 00ECIICUCHUIO
Jns peanuzanuu MporpaMMbl y4yeOHOW JUCHUIUIMHBI TNPEAYCMOTPEHO Haludue
yueOHoro kabunera Xumun. B kabuHeTe UMEIOTCS:
[TapTer 2-mecTH. — 15 wT., cTynbs — 30 mwT., CTOJI OMHOTYMOOBBIN — 1 MIT.
Crout i MHBAIUIOB — 3 mIT., Kadeapa — 1 mT., qocka kimaccHas — 1 mrT.
O6opynoBanue: MyabTUMEIUHHBIN KJIacc
AyauTtopus Il TPOBEIEHUS JIEKIMHM, NPAKTUUYECKUX 3aHATUH, KOHCYJIbTAlHM,
TEKYIIEr0 KOHTPOJS Y TPOMEXKYTOYHOM aTTecTallMd, OCHAIIEHHas MpOTrpaMMHO-
TEXHUYECKUMHU CPEJICTBAMH OOY4YCHHS: KOMIIBIOTEpP C YCTPOHCTBAMH BOCIPOU3BEICHHS
3BYyKa, MyJIbTUMEIMa MPOEKTOP C SKPaHOM, HAOOPOM JIEMOHCTPALIMOHHOTO 000PYOBAHHUS.
[Tomerienue ajsi CaMOCTOSTENLHONW PabOThI, OCHAIIEHHOE KOMIBIOTEPHON TEXHUKON
C BO3MOXHOCTBIO TOAKIIOYeHHs K cetn «MHTepHeT» U oOecreueHHOe JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaATEIBHYIO CPENY.
3.2. [IporpammHOe obecnieueHne
CBo0oaHO pacmpocTpaHseMmoe mporpammuoe ooecriedenue no auuen3uu GPU GPL:
onepannonHas cucrema ROSA Linux, Debian 11,
TEKCTOBBIH Mpolieccop U BU3yanbHblil pegaktop LibreOffice Writer,
tabnuunbli mporeccop LibreOffice Calc,
mporpaMmMa noJarotoBku npeseHtanuii LibreOffice Impress,
rpaduueckuii penakrop GIMP.
uHTEepHET 0003peBatens bpaysep Chromium u Opay3epsl Ha ocHoBe Chromium
JIuueH3nOHHOE MPOrpaMMHOE 0OecrieueHHe:
e (Cucrema aBTOMaTH3aIMU Y4eOHOTO mporiecca «AEKC-BY3»;
o KonrenTtHsiii GunbTp Ass yueOHbIX 3aBeaeHuit SkyDNS.
3.3. UndopmanmonHoe obecrieyeHrne peaansaiuy IporpaMmel
3.3.1. OcHoBHas nuTEpaTypa
1. Pynsutuc, I'. E. Xumus. 10 knacc. ba3zoBsiit ypoBenb: yuebuuk / I'. E. Pymsuruc, @. T
®enpaman. - 10-e m3a., crep. - Mocksa: [Ipocsemenne, 2023. - 224 c¢. - ISBN 978-5-09-
108896-0. - Tekcr: anekTponnbiid. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumus. 11 kmacc. bazosenii yposens: yueOnuk / I'. E. Pymuruc, @. I'.
®enpaman. - 10-e u3a., crep. - Mocksa: IIpocsemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekct: anexkrponnsrit. - URL: https://znanium.ru/catalog/product/2126369
3.3.2. JlononHUTENbHAS IUTEPATYpa
1. baunos, JI. H. Xumus / JI. H. baunos, U. JI. Ilepdumora, T. B. CokonoBa. — 3-e u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — Texkcr:
AJIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-0MOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/333974
2. Jleonosa, I'. I'. Xumus : yue6HOe mocobue s crio / I'. T'. JleonoBa. — 2-e usn., crep. —
Cankr-IlerepOypr: Jlanb, 2024. — 208 c¢. — ISBN 978-5-507-47750-0. — Texkcr:
AJIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/414731
3. Opranmueckast xuMmusi [DneKTpoHHBIH pecype] / mox pen.: I'. W. [lepsounoit, A. B.
ConoBoga. — Pexxum moctyna: http://cnit.ssau.ru/organics/
4. Xumuk [ DneKkTpoHHBIN pecypc]. — Pexxum goctyna: http://www.xumuk.ru.
5. Xumus [DnekTpoHHbIH pecypce]. — Pexum noctyna: http://www.chemistry.narod.ru.
B cootBerctBuM co cr. 43 Koncruryuum Poccuiickoit @eneparun, 273-03 «O06

obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 9 pen. ot 29.07.2017), npukazom

Muno6puaayku Poccuu ot 09.11.2015 N 1309 «O6 yrBepxknenun Ilopska obecrieueHus
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https://e.lanbook.com/book/333974
https://e.lanbook.com/book/414731

YCIIOBUH JOCTYIMHOCTH JUIsl MHBAJIWJIOB OOBEKTOB W MPENOCTaBISEMBIX YCIyr B cdepe
oOpa3oBaHMs, a TaK)KE OKa3aHUS UM IMPU 3TOM HeoOxoau-moiu momormuy, [OCTa P 57723-
2017 «HHpOpMaIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B o0Opa3oBaHuu. CHCTEMBI
NEKTpOHHO-OMOaMoTeunble. OO0mue mnonoxenus», ['OCTy 52872-2012 «uTepHer
pecypcol. TpeGoBaHus JOCTYNMHOCTH IS WHBAIHIOB [0 3PCHHUIO» BCE MpeiaracMble
ANEKTPOHHBIC PECYPCHl MAaKCHUMATbHO KOMQOPTHBI ISl YTEHUS CIA00BUISAIIUMH JTFOJAbMH.
MacmrabupoBanue Ttekcta gocrturaer 300 mpomeHtoB. Ilpm wu3MeHeHMu MmaciiTadba
COXpaHsIeTCA BO3MOXHOCTh BUETh BCIO CTPaHUILY TEKCTa, He o0pe3ast ero.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

KouTponb # oOlieHKa pe3ynbTaToB

OCBOCHHA JUCHUIIIIMHBI

OCYHICCTBIIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCE IMPOBCACHUA IMPAKTUUCCKHUX SaHHTHﬁ, TECTUPOBAHHUA, a4 TAKKEC

BBIITOJIHCHU S O6y‘IaIOH_[I/IMI/IC5I WHAUBHUAYAJIbHBIX 3a)1aH1/1171.

PesynbTarel 00ydeHus
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHUS)

@®opMBI 1 METOIBI KOHTPOJIS U
OIICHKH PEe3yJIbTaTOB O0yUCHUS

1. cdopmMupoBaHHOCTH MpEACTaBICHUI: O
XUMHYECKON COCTAaBJIAIOLIEH
€CTECTBEHHOHAYyYHOW KAapTUHBI MHUpA, POJIHU
XUMHUM B TIO3HAHWU SIBIICHUU TIPUPOJBI, B
(GOpMUPOBAaHUM  MBILIUIEHUS W KYJIbTYpbI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHUs MPAKTUYECKUX
3alad M DKOJIOTMYECKM  OOOCHOBaHHOIO
OTHOIICHUS K CBOEMY 3J0POBBIO M MPUPOIAHOMN
cpene;

2. BIaJEHUE CHUCTEMOW XHMHYECKUX 3HAHWIA,
KOTOpas BKJIIOYAET: OCHOBOIIOJIararolme
MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aTOM,
JJIEKTpOHHass  o0ojouyka  aroma, s-, -,
donexTpoHHble ~ OpOWUTanM ~ aToOMOB,  HOH,
MoOJIEKYyIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHUS,
XUMUYECKas CBsI3b, MOJb, MOJIIpHas Macca,
MOJIApHBIA ~ 00bEM,  YIJIEPOJHBIM  CKeNer,
(GyHKIIMOHANBHAS TPYIIa, paguKkajl, U30Mepus,
WU30MEpbl, TOMOJIOTMYECKUNA pANl, TOMOJIOTH,
YTJI€BOOPOAbI, KUCIOPOA- M a30TCOJEpIKalIie
COEIMHEHMUS, OMONOTHMYECKU AKTHBHBIE
BellecTBa (yriaeBobl, JKUPbI, OEIKHU), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COC/TMHEHMUS,
KpUCTAJIITNYECKasl PElIeTKa, TUIbl XUMUYECKHX
peakuuii  (OKMCIUTEIHHO-BOCCTAHOBUTEIBHEIE,
9K30- U JHJOTEPMHUYECKHE, PEaKIUd HOHHOIO
oOMeHa), pacTtBop, JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIIEKTPOTUTHYECKAS
JUCCOIMAIUS, OKUCIUTENh, BOCCTAHOBHUTEID,
CKOPOCTb XMUMHUYECKOM pEeaKIuu, XUMUYECKOe
paBHOBECHE), TEOPUM U 3aKOHBI (TeOopHs
XUMHYECKOTO CTPOCHHS OPTaHUYECKUX

BEILIECTB AM. byrneposa, TEOpUs
AIEKTPOJIUTUYECKON JTUCCOLIUAIINH,
nepuoanueckuii 3akon /.M. MenneneeBa, 3akoH
COXpaHEHHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMICCKUH SI3bIK XUMHH, (PaKTOJIOTHIECKUE
CBEJIEHUSI O CBOMCTBAX, COCTAaBE, MOJYYEHUH U
0e30macHOM  WCIIOJIb30BAaHWU  BAKHEHUIIIHMX
HEOPTaHMYECKUX M OPTraHUYECKUX BEIISCTB B

IIMCBbMEHHBIN OIIPOC;
YCTHBIN OIIPOC;
pellIeHne CUTYallMOHHBIX 33/1a4;

KOHTPOJIb  BBINMOJHEHUSI MPAKTHUYECKUX
3aJaHUH.

OLICHKA pE3yNbTaTOB BBIIIOJIHEHUS
MPaKTUYECKON pabOThI;

OKCIIEPTHOE HAOJIOJICHHE 32  XOJIOM

BBIINOJIHCHH A HpaKTquCKOﬁ pa6OTbI
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OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEJIOBEKA;
3. chopMUPOBAaHHOCTb YMEHHUH  BBISBIATH
XapakTepHble  NPU3HAKKM U B3aUMOCBS3b
U3Y4YECHHBIX HIOHATHH, IIPUMEHSTD
COOTBETCTBYIOIIME IIOHATUSA IIPU ONUCAHUU
CTPOCHMSI M CBOHCTB HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB U UX MPEBPALLCHUN;
BBISABJIATh B3aMMOCBS3b XMMHUYECKUX 3HAHUHU C
NOHATUAMM W TNPEICTABICHUSMH  APYIHX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

4. chopMHPOBAHHOCTb YMEHUH UCIIOIB30BATh
HAaUMEHOBAHMsS  XHMHUYECKUX  COCAVHEHHU
MEXIYHApOAHOIO COK03a TEOPETUYECKOM U
IIPUKJIAZHON XMMHMM U TPUBHAJIBHBIE HA3BAHUS
BAOXHEHIINX  BELIECTB (ITHJIEH, alLETUJIEH,
rauueput, ¢eHon, ¢GopMalbAerua, YKCycHas
KHMCJIOTA, IJIMIWH, YTrapHbIM ra3, YIVIEKUCIBIN
ra3, amMMHaK, TralleHas W3BEeCTb, HEralieHas
U3BECTb, MIUTHEBASA COAA U APYTUX), COCTABIATH
GopMysIbl HEOPraHMYeCKUX M OPraHMYeCKUX
BEILIECTB, YPABHEHUs XHWMHYECKMX pEaKIMii,
OOBSICHATH ux CMBICI; IIOATBEPK1aTh
XapakTepHble XMMHYECKUE CBOWCTBA BELIECTB
COOTBETCTBYIOLIMMU JKCIIEPUMEHTAMHU u
3aIUCSMU YPAaBHEHUN XMMUYECKUX PEAKIUM;

5. c(hopMHUPOBAaHHOCTh YMEHHUH YyCTaHaBJIHUBATh
MIPUHAJUIEKHOCTh M3YYEHHBIX HEOPTaHMYECKHUX
U OpPraHUYECKUX BEIIECTB K OIpPEACIICHHBIM
KJ1accaM u rpymnmnam COCIMHEHMI,
XapaKTEepU30BaTb HUX COCTaB U BaKHEUIIUE
CBOMCTBA; OINpEAENATh BHJIBl XUMHUYECKHX
cBsi3el (KOBaJIGHTHAs, MOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS), TUIIBI KPUCTAUIMYECKUX PELIETOK
BEIIECTB;  KJIacCU(UIMPOBATh  XUMHUYECKHE
peakuuu;

6. BiIaJeHMEe OCHOBHBIMM METOJAaMHM HAy4YHOT'O
IIO3HAHMS BEIIECTB M XHUMHUYECKHMX SIBJICHHUU
(HabmroieHre,  U3MEpeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

7. cpOopMHUPOBAaHHOCTH YMEHUH TPOBOAUTH
pacueTel 1O XHMHUYeCKUM (opmynam
YPaBHEHUSAM XUMUYECKUX peakuuit c
HCIIOJIb30BAaHUEM buznuecKux BEJINYUH,
XapaKTEePU3YIOLIUX BEILECTBA c
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHbIE YCIOBHUS) Ta30B, KOJIMYECTBA

BCIIICCTBA, HCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA IJId MPUHATUA pCIJ_IeHI/Iﬁ B
KOHKPCTHBIX KHN3HECHHBIX CUTyaluAix,

CBS3aHHLIX C BCIICCTBAMHA U UX IIPUMCHCHUCM,
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8. chopMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
BBITIOJTHSATh XUMUYECKHM AKCIIEPUMEHT
(mpeBpamieHus OpPraHUYeCKHUX BEIIECTB IPHU
HarpeBaHuM, MOJIyYeHUE STUJIEHA M H3Yy4YCHHE
€ro CBOWMCTB, KaueCTBCHHbIE pEaKIHH Ha
albJIETHIbl, KpaxMajl, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeNKOB IPH HarpeBaHUH, IIBETHbIC
peakuuu OeNKOB; MPOBOAUTH PEAKIIUA HOHHOTO
oOMeHa, OIpeNeNiTh Cpeay BOIHBIX PAaCTBOPOB,
KaueCTBEHHbIE PeaKkuu Ha cyab(ar-, KapOoHaT-
U XJIOPUJAHUOHBI, HA KATHOH aMMOHHMSI; pelIaTh
SKCIIEPUMEHTaJbHBIE  3a7aud [0  TeMaM
"Metainsl" u "HemeTansl'") B COOTBETCTBUN

C TMpaBWIaMH TEXHHUKH O€30MacHOCTH IpHU
OOpalieHny C BEIIeCTBAMH M JIAOOPaTOPHBIM
0o0Opy/lOBaHUEM; TMPEICTaBIATh  PE3YyIbTAThI
XHUMHAYECKOT0 3KCIIEPHUMEHTA B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peakUuii U
(dbopMynHpOBaTh BBIBOABI Ha OCHOBE JTHX
PE3yIbTATOB;

9. chopMHpOBaHHOCTH YMEHUS aHAIM3UPOBATH
XUMHUYECKYI0 HMH(OpPMAIHMIO, TOIy4yaeMyl U3
pa3HBIX  HUCTOYHUKOB  (CPEICTB  MacCOBOM
unpopmanuu, cetb UHTEpHET U Apyrue);

10. cdopmupoBaHHOCTH YMEHHUH COOIIONATH
MpaBWJia  SKOJOTHYECKH  IeIecO00pa3HOro
MOBEJICHHSI B OBITY U TPYJOBOH NEATETHHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYKaroleld TMPUPOJHOW Cpeabl; YYUTHIBATh
OTAaCHOCTh BO3JICHCTBUS Ha HUBBIE OPraHU3MbI
OTIPENICICHHBIX ~ BEIIECTB, IOHUMAas CMBICI
noKa3zaTesns npeaenbHON JIOITyCTUMOM
KOHIICHTPAIINH;

11. pana oOyuarommuxcss € OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 370POBBSI: C(HOPMHPOBAHHOCTD
YMEHHSI TPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX TIO3HAHUSI BEMIECTB U
XUMHUYECKUX SBJICHH.
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