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[Iporpamma ydeOHON AMCHUIUIMHBI «XUMHUsA» pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHaapra cpegHero obmero obpasoBanus (IIpuxa3z
MunucrtepctBa npocsenienus Poccuiickoit @enepannu Ne 732 ot 12.08.2022r. «O BHeceHUU
u3MeHeHni B DeniepaibHbIi rOCyJapCTBEHHBIN 00pa30BaTEeNbHBIA CTAaHAAPT CPEAHEr0 O0IIEero
oOpa3oBanus, yTBepKAcHHBINA [Ipukazom MunuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepanmu Ne 413 ot 17.05.2012r.), Ilpukaza MunucrepcTBa mpocBemieHus: Poccuiickoit
Oenepany «O BHECEHUH M3MEHEHUI B HEKOTOpBIE MPHUKAa3bl MUHUCTEPCTBA OOpa3oBaHUs U
HaykKM W MHUHHCTepcTBa mpocBenieHus, kacaromuecs GI'OC OO0 u COO Ne 1028 ot
27.12.2023r., Pexomenpanuii mo peaym3aldyd cpeaHero odimero odpa3oBaHUs B Mpejeiax
OCBOCHHUSI 00pa3oBaTeNbHONW MPOTPaMMbl CpeIHEro MPOGECCHOHATHHOIO 00pa30BaHUS
(Ipunoxenune x mucemy OI'BOY IO MPIIO Ne 01-03/02-532/2024 ot 27.05.2024r.), a
Takke penepanbHO pabodueil mporpaMMel 1Mo y9eOHOMY MPEAMETY « XUMUS» B COOTBETCTBUU
¢ IIpukazom MunucrepcrBa mnpocsemenus PO Ne 371 or 18.05.2023r. «O06 yTBepkaeHUN
®enepalibHOI 00pa30BaTEILHON MPOrPAMMBI CPEHETO 00IIEro 00pa30BaAHMSI»

Pa3zpaboruuk:
baryes Muxann Uropesny, npenogasareib

Pabouass mporpamma IUCHUIUIMHBI pPacCMOTpeHa W PEKOMEHJOBaHA K YTBEPKICHHIO Ha
3acenanuu [11IK o6meo6pazoBaTenbHbIX U TYMaHUTaApPHO-COLUANBHBIX TUCIUITINH
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IPOTPAMMBI YYEBHOM
JAUCHUIIVIMHbI

1.1.MecTo AuMCHMIUVIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTejbHOW NPOrpaMMbl

Pabouas mporpamma IUCHUIUIMHBI SIBJISIETCS YacThblO OCHOBHOH MpPOQecCHOHATHHON
obpa3zoBarensHoil mporpammbl (ganee - OIIOII) B coorBerctBum ¢ ®I'OC cpemnero obmiero
oOpa3zoBanus. [ucuuiumHa «XuMush» SBISETCS 00s13aTeIbHOM YacThio 0011e00pa30BaTeIbHOIO
IIUKJIa y4eOHOro IJIaHa B Mpeienax MporpaMmbl OANOTOBKHM CHEIMAIMCTOB CPEJHErO 3BEHA Ha
6a3e OCHOBHOTO 00111eT0 00pazoBanus 1o crenraiabHocTh 38.02.06 OuHAHCHI.

Pabouas mnporpamMma JAMCHMIUIMHBI «XHMHS» MOXET OBITh HCIOJNb30BaHA B
JOTIOJTHUTETIBHOM — MpO(eCcCHOHATBHOM ~ O0pa3oBaHMM (B NpOrpaMMax  MOBBIIICHHS
KBaIM(UKALIMM M TEPEeNoArOTOBKM) U  MNPO(PECCHOHAIBHONH IMOATOTOBKE  (IIPOrpaMMbI
po(hecCuOHANIBHOM MMOATOTOBKH IIPAaBOBOW HAIIPAaBJIEHHOCTH).

Pabouass mporpamMmma coctaBiieHa JIi OYHOH (OpMBI OOydYeHUsS, B TOM YHUCIE C
IPUMEHEHHEM 3JEMEHTOB JUCTaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH M 3JIEKTPOHHOI'O
o0OyueHusl.

IIpu oOyueHMM WHBaJIMJIOB M JIMI C OTrPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10POBBS
JUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJOIMH U 3JIEKTPOHHOE OOyueHHE IpelyCMaTpUBaIOT
BO3MOXKHOCTh TIpUeMa-liepesadd MHPOpManMu B JOCTYNHBIX Jius HUX (opmax. Ocoboe
3HAYCHHE JUCIUIUIMHA UMEET Npu (POPMHUPOBAHUM U PA3BUTHUHU PA3HOOOPA3HBIX JTHMYHOCTHBIX,
IPEIMETHBIX U METAIIPEIMETHBIX PE3YyIbTATOB.

1.2. lleau ¥ IUIaHUpPYeMble pPe3y/JbTaThl 0CBOECHHUS AUCIUTLIHHBI:

[lenpto wu3ydyeHuss y4yeOHOM AUCHUIUIUHBI «XHUMHUSA» sBiIgeTcs (HOPMUPOBAHHE Yy
00yyaromuxcst XMMUYECKOH COCTaBIIAIONICH eCTEeCTBEHHOHAYYHON KapTHHBI MUpPa KaK OCHOBBI
INPUHATHS PEIIEHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOIO
MIOBEJICHNUS B IPUPOJIHOM cpefie.

Pabouas nporpaMMa opHeHTHPOBaHA Ha BBIIIOJHEHHE CIEAYIOIINX 3a/1a4:

e [puoOpeTeHHe 3HaHMH O JUCKPETHOM CTPOCHMM BEIIECTBA, €ro CBOMCTBaXx H

IPEBpALCHUSIX, O PU3NUECKUX U XUMUYECKUX SBICHUSX;

e puoOpeTeHHe yYMEHUH ONHCHIBAaTh M  OOBSACHATH XMMHUYECKHE SIBICHHUS C

MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOGHHME METOJOB pEIICHHUS TMPOCTEHIIMX pacu€THBIX 3aJad TBOPYECKHX H

MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BHUTHE YMEHHI HAOIIOAATh NMPUPOHBIE SIBJICHUS U BBIIOIHSITH ONBITHI, JJAOOpaTOPHBIE
paboThl M 3KCIEpUMEHTAJIbHbIE HCCIIEIOBAaHUS C HCIIOJIb30BAaHUEM HW3MEPHUTENbHBIX
puOOpOB;

® 3HAKOMCTBO cO cdepamu NMpodhecCHOHATHHOU AESITEILHOCTH, CBSI3aHHBIMUA C XUMUEH, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA IOCTHXKEHUSX XUMHUUECKON HAYKH.

B pesynbrare u3zyueHus yaeOHON AUCHUIUIMHBI « XUMHUS CTYIACHTHI JOKHBI:

e Ha3bplBaThb M3yUYEHHBIE BEIIECTBA IO  «TPUBHAIBHON» HIM  MEXIAYHapOAHOMN

HOMEHKJIATYpe;

® ONpEleNsITh: BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKHX DJIEMEHTOB, THI
XMMHYECKON CBSI3U B COEIMHEHUSX, 3apsi/i HOHA, XapaKTep Cpelibl B BOAHBIX pacTBOpax



HEOPraHWYECKUX COCIMHEHUM, OKHUCIUTEIb W BOCCTAHOBUTENb, MPHUHAIJIEKHOCTD
BEILECTB K PA3JIMYHBIM KJIAaCCaM OPTraHUYECKUX COCTMHECHUIA;

XapaKTePU30BaTh: JIEMEHTbl MaJbIX MEPUOJOB MO HX MOJIOKEHUIO B MEPUOIUYECKON
cucreme J[.M. MenpaeneeBa; oOmmpe XUMHYECKHE CBOMCTBA METAJLIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKUX COCIUHEHUN; CTpOCHUE U
XUMUYECKHE CBOMCTBA U3YUYECHHBIX OPraHUYECKUX COCIUHEHUN;

OOBSCHATH: 3aBHUCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; MPUPOIY
XUMUYECKOM CBA3M (MOHHOM, KOBAJCHTHOM, METaJUIMYECKOM), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIMH U TIOJI0KEHUS XUMHUECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;
MIPOBOJIUTh CAMOCTOSITEIBHBIM TMOUCK XHMHYECKOW HHGOPMAIMK C HCIOJb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX M3AAHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH I OOpaOOTKH H
nepesaud XuMUIeCKOr HHPOPMAITUH, U €€ TIPEJCTABICHUS B PA3IMUHBIX (hopMax.
BAKHEUIINE XUMHUYECKHUE MOHATHSA: BELIECTBO, XUMUUYECKUM AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE AaTOMHAas U MOJEKYJsipHash MacChl, HOH, aJUIOTPOIUS, HW30TOIIbI,
XUMHUYECKAsI CBSI3b, AJEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, BeIIeCTBAa MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUSI, PACTBOPBI, IEKTPOIUT U HEIIEKTPOJIUT, IICKTPOIUTUUYECKAS TUCCOIUAINS,
OKHCIUTEIh M BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBJIICHHE, TEIJIOBOW 3(dekT
peaklMy, CKOPOCTb XHUMHUYECKOM peaklMu, KaTajlnu3, XUMUYECKOe paBHOBECHE,
YIIEPOAHBIN CKeNneT, GyHKIIMOHABHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

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

OCHOBHBIE TEOPHUH XHUMHH: XHUMHUYECKOH CBS3H, DJIEKTPOJIUTHYECKON THUCCOIMAIINU,
CTPOCHMUSI OPTAHUYECKUX COSTUHEHUN;

BOKHEUIIINE BEIIECTBA M MATEPHAIIbl: OCHOBHBIE METAJUIbl M CILJIAaBbI; CepHAasi, COJSHAsi,
a30THasg M YKCYCHasl KHUCJOTHI; IIEJIOYH, aMMHaK, MHHEpPaJbHbIE YIOOPEHHS, METaH,
STUJICH, AalleTUJIeH, OEH30J, 3TaHOJ, XHUPBI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKU, UICKYCCTBEHHBIE M CHHTETHYECKHUE BOJIOKHA, KaydyKH, IJIACTMACCHI.
OcBoeHue copepx aHusl y4eOHOW TUCHUIUIMHBI «XHUMHs» O00ECIeUUBACT JOCTHKCHHE

CTYACHTaMU CJICAYIOIINUX PC3YJIbTATOB:

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

porpaMM CpegHero obmiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).

HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS

IPOrpaMM CpeAHero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUHM C CUCTCMHO-JACATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPE€ JIMYHOCTHBIX

PE3yJIbTaTOB OCBOCHUA IIPEAMCTA «XuMusI» Ha YpPOBHC CpCOHETO O6IJ.I€1"O O6pa30BaHI/IH

BBIZICJICHDBI CIICAYIOIHUE COCTABJIAIOIINC:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TpakIaHCKOW HMIIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;
HaJM4He MOTHUBAITUU K O0YUCHUIO;



[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUU JTMYHOCTH Ha OCHOBE KITFOUEBBIX
IEHHOCTEW ¥ UCTOPHUECKUX TPATUINN 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, TIPUCYIIMMHU IEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHMS SKOJIOTHYECKONH KYIbTyphl U CIHOCOOHOCTH CTAaBUThH IIENIA U
CTPOUTH KU3HCHHBIC TUIAHBI.

JImgyHOCTHBIE PE3YIBTATEI OCBOCHUA MPEAMETA «X UMM JOCTUTAaOTCA B CAMHCTBEC yqe6H0171
M BOCITMTATCILHOMN ACATCIIBHOCTH B COOTBETCTBUH C TYMAaHUCTHYCCKMMHU, COLUOKYJIbTYPHBIMU,
AYXOBHO-HPAaBCTBECHHBIMU ILCHHOCTAMH W HACAIaMU pOCCHﬁCKOFO I'paXX1aHCKOTro O6H.[GCTB3,
MNPUHATBIMA B O6H.I€CTBC HOpMaMU H IIpaBHUJIaMU I1IOBCIACHUA, CHOCO6CTBy1-OH_II/IMI/I nponeccam

CaMOIIO3HaHHUA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa10mnxcsl.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPaKalT CPOPMUPOBAHHOCTH

OMbITAa TIO3HABATCIILHOM M TIPAKTHYECKOH MACSITEILHOCTH OOYYAIOIIMXCS II0 pealn3aluu

IIPUHATLIX B O6III€CTB€ HCHHOCTefI, B TOM YMCJIC B 4aCTH:

1)

2)

3)

4)

IPA’KJaHCKOI'0 BOCIIUTAHMUS:

OCO3HaHUA 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, yBaXKEHUS
K 3aKOHY M IIPAaBOIIOPSIIKY;

IIPEACTABIICHUS O COLMAIBHBIX HOPMAaX M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENbHOCTU IPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pemieHHH  y4eOHBIX W [IO3HABATEJIbHBIX  3aJa4, BBIIOJHEHUUM  XUMHUYECKHUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY M apryMEHTHI
JPYTUX MpU aHAJU3€ Pa3IMYHbIX BUJOB yUeOHOM NesTeIbHOCTH;

MaTPUOTHYECKOTO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHUA K MCTOPUYECKOMY M HAy4HOMY HACIEIUI0 OTEYECTBEHHOM
XUMUU;

YBa)KEHHUsSI K MpOIlecCy TBOpPYECTBA B 0OJACTH TEOPHUHM M NMPAKTHYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAaHUA TOrO, 4YTO JOCTHIKCHHMS HAyKH €CTb pE3yJbTaT JJIUTEIbHBIX
HaOJr01eHUH, KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSTHHOTO Tpy/Ja YYEHBIX
Y IIPaKTUKOB;

UHTEpeCa M II03HABATEIBHBIX MOTHBOB B IIOJIYYCHUHM U IIOCIEAYIOLIEM aHaIU3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOI0 IOBEICHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYACh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OL€HMBATh CBOE IOBEJEHUE M IIOCTYNKM CBOMX TOBapHILEH € MO3ULUHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIECACTBUN ITUX MOCTYIKOB;
(dbopMHpOBaHUS KYJIbTYPHI 3T0POBBS:



5)

6)

7)

NOHMMAaHMs LIEHHOCTEH 310poBOro M 0e30MacHOro obpasza XU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHHs] K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY
3J10POBBIO;

COOJIIOJICHHsI TIpaBHJI OE30MACHOTO OOpAaIIeHUs] C BEUIECTBAMHU B OBITY, IMOBCEIHEBHON
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

NOHMMAaHMUS UEHHOCTH NPaBUI WHAMBUAYaTbHOTO M KOJUIEKTHMBHOTO O€3011acHOTO
IIOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 310POBBIO U JKU3HU JIIOCH;

OCO3HAHMS TOCIIEACTBUN M HETPHITUS BPEIHBIX MPUBBIUECK (YHOTPEOJICHUS AJIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

TPYOBOI'O BOCIIUTAHMUSL:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENbCKON JI€ATEIbHOCTH,
0OLIECTBEHHO I0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHHM MPAKTHUYECKUX 3a/]ad COLMAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MpoQeccHil pa3iIuyHOro poia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHAMBHUIYaJbHON TpaeKTOpUU 0Opa3oBaHus,
Oynymeil mpodeccnn W pealm3and COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XHMHH, HMHTEpPEeCOB U MNOTpeOHOCTEH
00111eCTBA;

HKOJIOTUYECKOTIO BOCIIUTAHHUS:

HKOJIOTMYECKH  11e€Jeco00pa3HOro  OTHOIIEHHUS K  NpUpoJie, KaK  HCTOYHHKY
CyILIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHMMAaHHUSA IN100AIbHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, BIUSHUSA SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIB30BaHUs JOCTHXKEHUN XUMHUHU JUIsl pEIIEHUs BOIIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTHBHOT'O HENPUATHUS NEUCTBUM, IMPHUHOCAIIUX BpPEX OKPYXKAIOIIEH NPUPOIHOHN Cpele,
yMEHUS MIPOTHO3UPOBAThH HeOJIaronpusITHbIE JKOJIOTUYECKHE MTOCJIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIATh UX;

HaJU4Msl PA3BUTOrO HSKOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTMUECKOW KYJIbTYpPBhl, OMbITA
JIEATEIBHOCTH 3KOJIOTMYECKOW HAaIpaBICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHOW MPaKTUKE, CIOCOOHOCTH M yMEHUs
AKTHBHO MPOTUBOCTOSTH UJICOJIOTUU XeMOpoOuu;

LIEHHOCTH HAyYHOTO NTO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKHY;

MOHUMAHUS CIENU(UKA XUMHUHM KaK HayKH, OCO3HaHUS e€ poiu B (HOpPMHUPOBAHHUH
palMoHaIbHOTO HAayYHOTO MBIIUICHHS, CO3JaHUHM IIEJIOCTHOTO MpEACTaBICHUs 00
OKPY’KalIlleM MHUpE KaK O €JUHCTBE NPHUPOABI M YEJIOBEKAa, B MO3HAHUM IPHUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0aeM coXpaHeHHs IPUPOJTHOTO PaBHOBECHS,



yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHUHU JJIi COBPEMEHHOW IUBWIM3AINH: B €
TYMaHUCTUYECKON HANpPABICHHOCTH M Ba)XXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUAIbHOM KYJIbTYpPHl, PEIICHUH TJI00aIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKON, TTUIIEBOM U 3KOJIOTHYECKOW O€30MaCHOCTH,
B Pa3BUTHM MEIUIIMHBI, OOECIEYECHUU YCIOBUU YCIEIIHOTO TPyJda U 3KOJIOTHYECKHU
KOM(DOPTHOM KU3HU KXKIOTO YIeHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMAaHHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh IOJy4yaeMbIe
3HAHUS I aHaiu3a U OOBSACHEHHS SIBJICHHI OKPYKAIOIIET0 MHpPA M MPOUCXOJSIINX B
HEM W3MEHEHWH, YMEHUsS JelaTh OOOCHOBAaHHBIC 3aKITIOYCHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJIBIO MOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;
CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHUMHUYECKHE 3HAHUS JUISI PEHICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbLCKOM JeATeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa30BaHUI0 M CaMOOOPA30BAHMIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pamMyHbIX cdepax mpodeccCHoHaTbHOMI
JIeSITENLHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTaHpe,I[MeTHHe PE3YIbTAaThl OCBOCHUA yqe6Hor0 nmpeameTa «XHUMHS» Ha YPOBHE

cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA MEXKIUCHUIUIMHAPHbIE
(MexmpenMeTHbIE) OOILIeHayuyHble MOHATHUS, OTPAXKAIOUIUEe LEJOCTHOCTh Hay4yHOU
KapTUHBl MHUpPa U CHEUU(PHUKY METOAOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEUIECTBO, HHEPrus, SIBJIEHHE, MPOLECC, CHUCTeMa, Hay4dHbId (akT,
NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIEIOBaHHE, HAOIIOJIEHHE,
U3MEpEeHHe, SKCIIEPUMEHT U JAPYTHUE);

yYHUBEpCaJbHble  ydeOHble  JAeWCTBUS  (MMO3HABaTelbHbIE,  KOMMYHHUKATHBHBIE,
perynaTuBHbIE), obecneunBarone (GopMUpOBaHHE (PYHKIIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYAlOIIMXCSl  UCIOJB30BaTh  OCBOEHHBIE  MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIe JeHCTBUS B MO3HABATEIbHON U
COIIMAIbHON NTPAKTHKE.

MeranpeaMeTHbIe pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU  y4€OHBIMHU

MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU y‘-IC6HLIMI/I MMO3HaBaTeIbHBIMU JACHCTBUSIMU:

1)

0a30Bbl€ JOrMYECKHEe JeHCTBUS:

CaMOCTOSITENIbHO (HOPMYJIUPOBaTh U aKTyaJIU3UpPOBaTh MpoOOJIeMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTpeeNATh LEeNU NeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUKECHHUS,
COOTHOCHUTD PE3ybTaThl ACITEIbHOCTHU C MOCTABICHHBIMU 1EJISIMU;



2)

3)

UCIIOJIb30BaTh TMPH OCBOCHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACTATH
XapaKTepHble MPHU3HAKW TOHATUA M YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OTIECNIbHBIX (DAKTOB U SIBJICHU;

BHIOMPATh OCHOBAHUS W KPHUTEPUU Ui KIacCU(UKALUU BEIIECTB M XUMHUYECKHX
peaKIuii;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMHU SIBJICHUSAMU;
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AaHAJOTHUH),
BBISBIISITh  3aKOHOMEPHOCTH M IMPOTHUBOpPEYHST B  PACCMATPUBACMBIX  SIBIICHHUSX,
(bopMyIMPOBATH BHIBOJBI U 3aKIIIOUYCHUS;

MPUMEHSTh B IpOIlecce MO3HAHMS, UCIIOJIb3YEMbIe B XUMUU CUMBOJUYECKHE (3HAKOBBIC)
MOJIENH, TPE0OPa3OBBIBATE MOJEIBHBIC TPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBON)
JIIEMEHTa, XUMHUYEeCKass (hopMyina, ypaBHEHHE XHMHYECKOH PEaKIHUd — TPU pEIICHUH
y4eOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 33]ad, MPUMEHSATh Ha3BaHHBIE MOJICIBHBIC
NpPEICTaBICHUS U BBISBICHUS XapaKTEPHBIX TPU3HAKOB HM3yYaeMbIX BEIIECTB U
XUMHUYECKHUX PEAKIIHA.

0a30BbIE UCCIIEOBATEIBCKUE ACHCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIA;
dopMynupoBaTh LEAM M 3aJa4d MCCIEIOBAaHUS, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadecTBE MHCTPYMEHTA IMO3HAHHUS U
OCHOBBI JIJIs1 (POPMUPOBAHUS THUIOTE3BI NO TPOBEPKE MPABMIBHOCTH BBICKAa3BIBAEMBIX
CYXKJICHU;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIFHOTO TIUIAHWPOBAHUS W TPOBEACHUS YYCHHUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOdOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO IPOrHO3UPOBAaTh €ro pe3ynbTar, (popmynupoBaTb OOOOLICHUS U
BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB MCCIIEJOBAHUS, COCTaBIIAThH
000CHOBaHHBIN OTUET O MPOJieNIaHHOM padoTe;

NpUOOpeTaTh ONBIT YYEHHUUECKOH MCCIeI0BaTEIbCKOW M IMPOEKTHOM JIeATENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY HOUCKY METOJIOB PELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B O3HAHMS.

pabota ¢ uH(popMaIue:

OPHEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WH(poOpManuu (HaydHO-TIOMYIISIPHAS
JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble MocoOusi, pecypchl MHTepHeTa),
aHAJTM3UPOBaTh MH(POPMALIMIO PA3IMUHBIX BUJIOB U (HOPM INpeiCTaBICHUs, KPUTUUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(GbopMyIHpOBaTH 3aNpOChl W TNPUMEHATh PA3JIMYHBIE METOJIBI TPH TOWUCKE W OTOOpe
uHpopManru, He0OOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a71ay ONpeeEHHOTO THIIa;
nproOpeTaTh OMBIT UCIOIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA H
Pa3INYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (hOpMY TIpecTaBiieHuss HHGOpMAIUHU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeACTBA MpH paboTe C XHUMHUYECKOM
nH(popMaIyen: MPUMEHATh MEXKIPeIMETHbIE ((PU3NUEeCKHEe U MaTEMaTHIECKUE) 3HAKU U
CHUMBOJIBI, (hOpMYyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

10



UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
OgnazieHne yHUBEpCaIbHBIMU KOMMYHUKAaTUBHBIMU JI€HCTBUAMU:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYX/1aeMOW TEMBbI B XO/I€ TUAJIOTA W/WIINA TUCKYCCHH,
BBICKA3bIBaTh WJEH, (OPMYIHUPOBATh CBOU IPEIUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIaTh C NPE3EHTALMEl Pe3yJabTaTOB IO3HABATEIbHON AESITEIBbHOCTH, HOJYyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU XHUMHUYECKOTO
9KCHEPUMEHTA, IPAKTUYECKON pabOThl IO MCCIEJOBAHUIO CBOMCTB U3y4aeMbIX BEILLECTB,
peanuzanuM y4eOHOro Ipoekta M (OpMYJIMPOBATH BBIBOJBI 10 pPE3yJbTaTaMm
IPOBEIEHHBIX HCCIEIOBAaHUN IMyTEM COIVIACOBAHMS IMO3ULMN B XOA€ OOCYXICHUS U
00MEHa MHEHMSIMU.

OBnazeHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

CaMOCTOSITEJIHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO IO3HABATENIbHYIO JESATEIbHOCTD,
ompenenss e€ ILead M 3aJaud, KOHTPOJIMPOBAaTH M 1O Mepe HeoOXOIUMOCTH
KOPPEKTUPOBaTh IpEAJaraéMblii aaropuTM JEHCTBUI NpU BBINOJIHEHUHU YUYEOHBIX U
HCCIIEIOBATEIbCKUX 3ajay, BEIOMpaTh Hanbosee 3((EKTUBHBIA CIIOCOO HMX PEIICHHsS C
y4€TOM IOJTY4EHHsI HOBBIX 3HAaHUM O BEILECTBAX U XUMUUYECKUX PEaKLUsAX;
OCYILECTBIISAITh CAMOKOHTPOJb CBOEH JIEeATENbHOCTM Ha OCHOBE CaMoOaHajau3a M
CaMOOLICHKHU.

MHNPEAMETHBIE PE3YJbTATbBI

[IpenMeTrHble pe3ynbTaThl OCBOEHUSA Kypca «OOmas u HeopraHudeckas XHUMHs»

OTpPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJIEHUW MPUPOJIbI, B POPMUPOBAHUH
MBILUIEHUST U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIHMOHAJIBHON IpaMOTHOCTH, HEOOXOIUMOM
JUISL peIlleHus] MPAKTHMUYECKUX 3a/ad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHWMHYECKHX 3HAHWUM, KOTOpPAs BKIIIOYAET: OCHOBOMOJIATAIOIIUE
MOHATUS (XMMHYCCKHIA DJIEMEHT, aToM, H30TOM, S-, P-, d- 3JIEKTPOHHBIC OpPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJE€HTHAs,
MOHHAsI, METAJUTMYECKasi, BOJOPOAHAs), KPUCTAJUIMUECKAsT PEIIETKA, TUIIBI XUMHUECKUX
peakiuii, pacTBOpP, SIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOIUTHUECKAS JUCCOLUALINS,
OKUCITUTENh, BOCCTAHOBUTEIh, CKOPOCTh XHMHUYECKOW  pPEAKIUH, XHUMHUYECKOe
paBHOBECHE); TEOpPHUH H 3aKOHBI (TEOPHS  DJIEKTPOJUTHYECCKON  JUCCOIMAIINH,
nepuoauyeckui 3akoH JI. M. MeHueneeBa, 3aKOH COXpAaHEHUsS MacChl BEHIECTB, 3aKOH
COXpaHEHHUS M TPEBPAIICHHUS YHEPTUU TPU XUMUUYECKHX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKallue B OCHOBE
MOHUMAHUS TPUYUHHOCTA M CHCTEMHOCTH XHMHYECKUX SIBICHUU, (PaKTOIOTUYSCKUE
CBEJICHHSI O CBOWCTBAX, COCTaBe, MOJNYICHUU U 0€30MaCHOM HCIIOIh30BAaHUH BAKHEHUIITUX
HEOPTaHMYECKUX BEIIECTB B OBITY U MIPAKTHUECKOH JEATEIHHOCTH YEeTIOBEKA;
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c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKHU MMOHATUN, YCTAaHABIUBATD
UX B3aMMOCBA3b, MHCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHUS IPU  ONUCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHUKY JJISi COCTABJICHUS
dbopMyI1 BEUIECTB U YpaBHEHUM XUMUYECKUX PEaKIUi, CHCTEMAaTHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHalIbHBIC HA3BaHUS OTACIIBHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIi Tas,
YTJIEKHUCIIBIN a3, aMMHUaK, rali€Hasi U3BeCTh, Heral€Has U3BeCTh, MUThEBAsA COJIA, TUPUT
" pyrue);

c(OpMUPOBAHHOCTh YMEHUW ONpEAENsATh BaJCHTHOCTh M CTENEHb OKUCJICHUS
XUMUYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOW CBSI3U
(koBalleHTHasi, MOHHAs, MeTa/lInyeckas, BOJOpPOJAHAsA) B COCAUHEHHSX, THII
KPUCTAJIIMYECKON PEIIETKM KOHKPETHOTO BELIeCTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHas,
MeTaJIIIMYECKas), XapaKTep Cpe/ibl B BOJHBIX PaCTBOpax HEOPraHUYECKUX COCAMHEHUN;
c(OpMUPOBAHHOCTh ~YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTaHUYECKUX
BEIIECTB IO HX COCTaBy K ONpEIEeNEHHOMY KIIACCY/TpyIIe COCIMHEHUH (TpOCThIe
BELIECTBA — METAJJIbl M HEMETaJJIbl, OKCHJIbl, OCHOBAHHS, KHCIOTHI, aM(pOTEpHBIE
TUAPOKCHIBI, COJIHN);

c(OpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICA Mepuoanyeckoro 3akoHa J[. U.
MenzeneeBa M JE€MOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOLIYI0, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX dJeMeHTOoB 1-4 mnepuonoB Ilepumoamyeckoid cHCTEMbl XMMHUYECKHUX
snementoB JI. . MenesneeBa, HCIOIb3yst MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpOHUTATHY,
«QHEPreTUYEeCKHUEe YpPOBHU», OOBICHATH 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMWCTB
XMMHYECKHUX 3JIEMEHTOB M HMX COCIMHEHUW MO nepuonaMm u rpynnam llepuoamueckon
crUcTeMBbl XUMUYECKUX d51IeMeHTOB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30oBaTh (OMHCHIBATh) OOIIME XUMUYECKHE
CBOMCTBa  HEOPraHMYECKHWX  BELIECTB  pa3IUYHbIX  KJACCOB,  IMOATBEPXKIATh
CYILIECTBOBAaHHE T€HETUYECKOM CBA3M MEXAY HEOPraHWYEeCKUMHU BEIIECTBAMU C
MOMOUIBbIO YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKUE PEaKLUU MO Pa3IMuHbIM
npu3HaKaM (YUCITy M COCTaBy pearupyrolux BELECTB, TEIJIOBOMY 3(h(dexTy peaxiu,
U3MEHEHHUIO CTEMEeHEH OKHCICHUS JIIEMEHTOB, OOPaTUMOCTH pEaKIHUH, Y4acTHIO
KaTaJln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABIIATH YpPAaBHEHUS peaKUUi pa3IMyHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS PeaKIHii HOHHOTO OOMeHa, YYUTHIBasl YCIOBUS, IIPU
KOTOPBIX 3TH PEAKLUU UJYT 1O KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIMH, IMOATBEPKAAolINe KaueCTBEHHBII
COCTaB PAa3JIMYHBIX HEOPraHWUYECKHX BELIECTB, PACIIO3HABATh OINBITHBIM ITYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPIraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUSI SJIEKTPOHHOT0 OanaHca ATUX PeaKIHii;
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c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMUMHYECKON peaKinu
OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH
oT BHemrHero BosaeicTBus (nmpuHnui Jle [latense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XUMHYECKHE IIPOIECCHI, JICKAIIUEe B
OCHOBE MPOMBIIUIEHHOIO IIOJIYYEHUSI CEpPHOM KHUCIOTHI, AaMMHaka, a Takke
c(OpMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIIMIIAX M 3KOJIOTUYECKUX
npobiieMax XUMUYECKOTO MTPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HCIOJb30BAHUEM MOHITHS
«MaccoBasi J10JiA BEIIeCTBa B pacTBOPE», O0BEMHBIX OTHOUICHHI T'a30B MPU XUMUYECKUX
peaxiusx, Macchl BellecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLMU BEUIECTB, TEIJIOBOro 3 dexTa
pPeaKIMu Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACCHl BELIECTB, IPEBPALLIECHUS U COXPAHEHHUS
SHEPIuu;

c(hOpMUPOBAHHOCTh YMEHUI COOIOATh MTpaBUIia MOJb30BAHUS XUMUYECKOU TIOCYIOM U
7a00paTOpHBIM 00OpY/ZOBAaHHEM, a TaK)Ke IMpaBuUjia OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUUYECKHUX OMBITOB;
c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMONHITH XUMHUYECKHH SKCIIEPUMEHT
(paznmoskeHue MepoKCcHIa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpeAeieHHe CPelbl
pacTBOPOB BELIECTB C MOMOUIIBID YHUBEPCAJbHOIO WHIMKATOPA, BIUSHUE Pa3TUYHBIX
($aKkTOpOB Ha CKOPOCTh XMMUYECKON peakiuu, peakIiii HOHHOTO 0OMEHa, KaUYeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «Metamisl» u «HeMeramisl») B COOTBETCTBUU C
MpaBUJIaMUd TEXHHUKH O€30MacHOCTU MpPH OOpalleHHH C BEIIeCTBAMHU M J1a0OpaTOPHBIM
0o0opy/sOBaHUEM, TPEACTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIepuMeHTa B Qopme
3aMucu ypaBHEHHUI COOTBETCTBYIOIIMX peakiuil U (GpopMyIHpOBaTh BBHIBOJABI HA OCHOBE
ATUX PE3YJIBTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUECKU AHATU3UPOBATh XMMHUUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeCTBa MacCOBOWM KOMMYHUKanuu, HTepHeT 1
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHM cOOII0aTh MpaBHJia SKOJOTHYECKH IEIeco00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOM JIEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKpYXKarolllel TIPUPOJHOW Cpeabl, OCO3HAaBAThb OMNACHOCTH BO3JICWCTBUS HA JKHUBBIE
OpraHU3Mbl ONpPENENEHHBIX BEIIECTB, MOHUMAs cMbica nokazatens [IJIK, moscHsaTe Ha
mpuUMepax CrocoObl YMEHBIIEHUS WU TMPEJOTBPAIICHUS HX BPEIHOTO BO3JCHCTBUS Ha
OpraHU3M 4YeJIOBEKA;

JUTSE OOYYaOIIUXCS ¢ OTPAaHMYECHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/aX IMO3HAHMS BEIICCTB U XUMHYECKUX SIBJICHUI;
JUISL CJETBIX W CIHA0OBUIAMIMX OOYyYarOMIMXCSA: YMEHHE WCIONb30BaTh pelbe(HO-
TOUYCUHYIO cucTeMy oO0o3HadueHuit JI. bpaitns i 3anucu XuMu4eckux GopMyiL.
[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaloT:
c()OPMUPOBAHHOCTh TPEACTABICHUI O XUMHUYECKOH COCTAaBIISIFOIICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIU XUMHH B MMO3HAHUU SBICHUI IPUPOJIBI, B (POpMUpPOBAHUHT
MBIIUICHUSI U KYJIbTYpPBhl JTUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
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JUISL peIllleHus] NMPaKTHYECKUX 3a/lad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHON CpenE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MNOHATHUS (XMMHYECKUN DIIEMEHT, aToM, 3JIEKTpPOHHas oO0O0O0JIouKa aroma, MOJIeKyJa,
BaJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmymna
(pa3BépHyTas M COKpaIméHHas), MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00BEM, YrIIepOTHBIN
ckener, GyHKIIMOHANbHAS TPYyIIa, PauKall, U30MEPHsI, H30MEPbI, TOMOJIIOTUYECKUH Ps],
TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA U a30TCOAEpXAllUe COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE COCAMHEHHMS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus: opranndeckux Beuiects A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUU; MUPOBO33PEHUECKHE 3HAHMUS,
JeKale B OCHOBE MOHUMAHUSI MPUUYMHHOCTU U CHCTEMHOCTH XUMHUYECKHX SBIICHUH,
(aKkTONIOTUYECKHE CBEJEHUS O CBOWCTBaX, COCTaBE, TMOJYYCHUH U OE30IMacCHOM
WCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeSTeTIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTH YMEHUH BBISIBIATH XapaKTepPHbIC IPU3HAKYU MOHATUH, YCTAHABIUBATD
WX B3aMMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME TOHSATHSA IPU OMHUCAHUU COCTABa,
CTPOEHUA U MPEBPALIEHU OPraHUYECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOMN) (GOopMyn OpraHUYecKuX
BEIIECTB W YPAaBHEHUM XUMHUYECKUX PpEAKIUi, W3rOTaBIMBATh MOJCIU MOJIEKYJ
OPTraHWYECKUX BEIIECTB ISl WJUIIOCTPALMM HMX XHUMHYECKOTO W TPOCTPAHCTBEHHOTO
CTPOCHHS;

chOpMUPOBAHHOCTh ~ yYMEHUW  YCTAaHaBIMBATh  MPUHAIJICKHOCTh  W3YYEHHBIX
OpTraHWYECKUX BEIIECTB MO MUX COCTaBYy M CTPOEHHUIO K OMpPENeNEHHOMY KIacCy/TpyIie
COeIMHEHUN  (YIrJIeBOAOPOAbI,  KUCIOPOJ M a30TCOJAEp’KalllMe  COEIUHEHUs,
BBICOKOMOJICKYJISIDHBIE COCUHEHHUs), JJaBaTh MM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknarype (IUPAC), a Takke NpUBOAWTH TpPUBHANBHBIE HA3BaHUSA OTIEIbHBIX
OpPTaHMYECKUX BEIIECTB (ITUIIEH, MPOMUJIEH, alleTWUJIEeH, JTUJICHIJIMKOIb, TJIUIEPHH,
deHon, dopManpaerua, aneTalbIeru]l, MypaBbUHAs KHCIOTA, YKCyCHas KHUCIOTa,
OJIEMHOBAs KHCIIOTA, CTEAPUHOBAasl KUCIIOTA, TIIOKO03a, PPyKTO3a, Kpaxmal, IeJUTI003a,
TJIAITAH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENATh BUIBl XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSITHh TMOJOKEHUS TEOPUHM CTPOCHHSI OPTaHUUYECKUX
BemecTB A. M. ByrnepoBa anis OOBSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX
COCTaBa M CTPOEHUSI; 3aKOH COXPAHEHHUSI MaCChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3UYECKHE W
XMMUYECKHE CBOMCTBA TUIHMYHBIX MPEIACTABUTENECH pPa3IMUHBIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, ATaH, STWJICH, MPOIWJICH, aleTuieH, OyraaueH-1,3, meTundyraaueH-
1,3, OGeH30i1, METaHOJN, O3TaHOJ, JTUJICHTIUKOIb, TIUIEPHUH, (EHOJ, areTaabIeTum,
MypaBbUHas M YKCyCHasl KHCJOTBI, TJIIOKO3a, Kpaxmaj, LeJUII003a, aMHHOYKCYCHas
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KHUCJIOTA), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBSA3b MEXKAY HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIHH C HCIIOJIB30BAaHUEM CTPYKTYPHBIX (OPMYIL;
c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh HCTOYHHUKHU YTIIEBOAOPOJHOTO ChIPbs
(HedTh, NPUPOIHBIN Ta3, Yrojb), CIOCOOBI HMX TEPEPadOTKH M MPAKTUYECKOE
NpUMEHEHHE TPOTYKTOB IIepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XMMHYECKUM YpPaBHEHUSAM
(Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO BEIIECTBA WM NPOAYKTa pPEaKIUu IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB HIIU MPOTYKTOB
peaxkuun);

c(OpMUPOBAHHOCTh YMEHHMM BJIaJeTh CHUCTEMOW 3HAHUII 00 OCHOBHBIX MeETOJAX
HAyYHOTO TO3HAHUS, MCIOIb3YEMbIX B XUMHUH MPU M3yYEHUH BEIIECTB U XUMHUYECKUX
ABJICHUM (HAOIIO/IEHUe, W3MEpPEeHHE, SKCIEPUMEHT, MOJICIUPOBAHHE), HCIOIb30BAThH
CUCTEMHBIC XMMHYCCKHE 3HAHUS JUIS TPUHSATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX
CUTYAITUSX, CBSI3aHHBIX C BEIIECCTBAMH H UX IIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIOATh MTpaBUIia OJb30BAHUS XUMUYECKOU TIOCYI0M U
nabopaTopHBEIM 000pyZOBaHHWEM, a TakKe IpaBWIa OOpalicHHs] C BEHICCTBAMH B
COOTBETCTBUH C MHCTPYKIMSMHU T10 BHIITOIHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;
c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINONHITH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpPraHUYECKUX BEUIECTB IPU HArpeBaHUM, I[OJYyYEHUE OTUIECHA U
U3YYEHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLMU OPTaHWYECKUX BELIECTB, JEHATYpalMs
OCJIKOB TP HArpeBaHWH, LIBETHBIC pPEAKIIMU OCIKOB) B COOTBETCTBHHM C IpaBUJIAMHU
TEXHUKH O€30MacHOCTH TMpu oOOpalleHud C BellecTBaMH U JabOPaTOPHBIM
0o0opy/sOBaHUEM, TPEACTABIATh PE3yAbTaThl XMMHUYECKOTO DJKCIEpUMEHTa B ¢opme
3aMucyu ypaBHEHHUI COOTBETCTBYIOIIMX Peakiuil U (opMyIHpOBaTh BBHIBOJABI HA OCHOBE
ATHX Pe3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO0 WH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HMCTOYHHKOB (CpelncTBa MaccoBoi mHpopmanmu, HTEpHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHHM coOII0aTh NpaBHJIa SKOJOTHYECKH 1€IeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOH JEATENLHOCTH B LIEISIX COXPAHEHMS CBOETO 3JI0POBbS U
OKpYXKarollled MNPUPOAHOM Cpelbl, OCO3HAaBATh OMNACHOCTh BO3IACHCTBHS HA IKUBBIC
OpPTaHU3MBbI OTMPEIEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi cMbIch mokaszarens 11K,
MOSICHSTh Ha TpPHUMEpax CIOCOObl YMEHBIIEHUS W TPEJOTBPAIICHHUS WX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JUTSE OOYYaOIIUXCS ¢ OTPAaHMYECHHBIMH BO3MOXXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHUIA,
JUIS CHENbIX M CIa0OBUIAIIMX OOYYAIOUIMXCSA: YMEHHE MCIONb30BaTh penbedHo-
TOUYEUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.
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2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI
2.1. O0beM y4eOHOIi TMCHMIIMHBI U BUABI Y4eOHOiI padoThl

Bun yae6HO# paboThI

Obvem uacos

MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 72
O0si3aTeIbHAS Ay IUTOPHAS YueOHAst HArpy3Ka (Bcero) 72
B TOM YHUCIJIE:

TEOPETUUECKHUE 3aHATUS 42
MPAKTUYECKHUE 3aHATHS 30
N3 uacoB o0s3arenbHON ydeOHOW Harpy3kKM — Ha JUCTaHIIMOHHOE 12

o0OyueHue
I[IpomexyTounas arrectauus B popme nudQepeHnpoBaHHOTO 3a4€Ta 2

2.2. TemaTnuyeckuii IUVIaH M coiep:KaHue y4eOHOH TUCHUIINHBI

Ne
HanmeHoBaHMe pa3jeioB U TeM O0bém
n/n Conep:xanue yueOHOro MaTepuasa
NPOrpamMmsl 4yacos
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Xummnueckuil snemMeHT. ArToM. CocTaB aToma, H30TOIBL. JIEKTPOHHas 000J0YKa.
DHepreTUYecKue YPOBHH, IMOJAYPOBHH. ATOMHBIE opOutanu, S-, p-, d-, f-amemeHTsI.
C OcobeHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOUTAIsIM B aTOMaxX MaJIbIX U OOJIBIINX
TPOEHHE aTOMOB.
. MEePUOIOB. DIIEKTPOHHAs KOHPUTYpAITUS aTOMOB.
[Tepuonuueckuii 3aK0H U .
[Iepnonnueckuit 3axkoH u Ilepmogmueckass cucreMa xuMmMuyeckux snemeHTtoB J[. WM.
1.1 [Tepuopnueckas cucremMa 2

XUMUYECKHX dy1eMeHToB J[. 1.
Menneneera

rpyninaM v nepuojam. 3HadecHUE NEpUOANYCCKOr0 3daKOHAa MU CHUCTCMblI XUMHNYCCKHUX

anemenToB .M. Menaeneepa
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MenneneeBa. CBsi3p MEPUOANIECKOTO 3aK0oHA U [leproandecKoil CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHON TeopHueil CTpOEHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO




CrpoeHue BeniecTna.

1.2
MHoroo6pasue BelecTB

13 XUMHYECKUE peaKINU

Hmozo no pazoeny

CrpoeHue BeiecTBa. XUMHUECKas CBsI3b. Bujibl (KOBajleHTHAs! HENOJIIpHAs U NOJIsIpHas,
MOHHAas1, METaJUIMYEeCKas) 1 MEXaHU3Mbl 00pa30BaHUs XUMHUYECKON CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH). BogopoaHnas cBa3b. BaneHTHOCTb. DIeKTpOOTpULATEIBHOCTD.
Crenenp okucienus. KaTHOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH IIOCTOSTHCTBA COCTAaBa
BEIECTBA. THIIBI KPUCTAIUIMYECKHUX PEIIETOK U CBOWCTBA BEILIECTB.

Ilonatne o pucnepcHeix cucreMax. HMcrunaele pactBopbl.  KosmuecTBeHHbIE
XapaKTePUCTUKHU PacTBOPOB (MaccoBasi J10JIsI BEIIECTBA B pACTBOPE).

Knaccupukanus HeopraHumdeckux coeauHeHuil. HoMmeHknaTypa HEOpraHMYECKUX
BEIIECTB.

[Ipaktuyeckas pabora Nel «PacueTpl ¢ HMCIONB30BaHUEM TIOHATHS «MaccoBasi OIS
PacTBOPEHHOTO BELIECTBA»

Xumuueckass peakuus. Kiaccudukanus XMMHYECKMX pEeakLUid B HEOPraHUYECKOW u
OpPraHMYECKOM XUMHUHM. 3aKOH COXPAHEHHs MacChl BEIECTB; 3aKOH COXPAHEHHUS U
IIpEeBpaIleHUs DHEPTUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuy, €€ 3aBUCUMOCTh OT Pa3iMyHbIX (akTopoB. OOpaTHMblE pEaKIMH.
XuMHu4yeckoe PaBHOBECHE. q)aKTOpI)I, BIUAKOINIHUE Ha COCTOAHUE XHUMHYECKOI'O
paBHoBecus. [Ipnanun Jle Hlarense.

OnexktponuTnyeckas auccounanus. CuiabHble U ciadble 31eKTpoiuThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHcias, HEUTpaibHasd, mienoyHas. Bogopoausiii nmokasatens (pH)
pactBopa. Peakuuu HMOHHOrO oOMeHa B OPraHMYECKOW W HEOPraHMYecKoW XHMUHU.
OKuUCINTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. [IoHsTHEe 00 3/eKTposiH3e pacliaBoB U
pactBopoB cojie. [I[pumeHenne 3J1eKTpoIin3a.

JlaboparopHas pabota 1 ¢ mpumenennem VR-texHonoruii «Peakinu HOHHOTO 0OMeHa

JlaGopaTopHass pabota 2 ¢ mnpumenenueM VR-texHonoruit «OmnpeneneHue cpeabl
PacTBOPOB BEIIECTB C TIOMOIIHI0 YHUBEPCATEHOTO WHANKATOPA)
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Pa3nea 2. Heopranunyeckasi xumust

2.1

2.2

2.3

Hemetamiel

Meranibel

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Hemeramnsl. Ilonoxkenne HemeTtaiuioB B Ilepuoandeckoid cucTeMe XHUMHUYECKUX
anemeHToB JI.M1. MenzeneeBa 1 0cOOEHHOCTH CTpOoeHUs aTOMOB. Du3nyeckre CBOWCTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe Kuciopoxaa, cepwl, docdopa u
yraepoja).

XVMUYECKUE CBOMCTBA BaXKHEHIIMX HEMETALIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa,
yraepona u kpemuus). Okcunasl HemerauioB. Kucnoponcoaepikaiue KHCIOTHI.
Bogopoausie coemnHeHus HEMETAJUIOB.

Jlabopatopnast pabora 3 ¢ npumeHenueM VR-texnonoruit «KauecTBeHHbIE peakiiuu Ha
AHUOHBI U KATUOHBI aMMOHUA»

Mertamnsl. [lonoxenue meramnioB B [lepuoaudeckoii cucreMe XMMHUYECKUX AJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DJIGKTPOHHBIX 000JI0YeK aTOMOB MeTauioB.  OOmiwe
(du3nueckre cBOMCTBa MeTalioB. [I[puMeHeHe METaIoB B OBITY, IPUPOJIC U TEXHUKE.
CriaBel METAIIOB. DJIEKTPOXUMHUYECKUN PsIJT HANPsHDKeHUH MeTaiutoB. O0mue crnocoosbl
noirydeHus MetamuioB. Kopposus MmeramioB. CriocoObl 3alIUTHI OT KOPPO3UH.

OOmiass xapakTepucThka MeTaioB riaBHbBIX mnoarpymnn (IA-rpymma, ITA-rpynma)
[leprioguueckoif CHCTEMBl XHUMHYECKHX JIIEMEHTOB. AmOMUHHE. AMpoTepHbIe
CBOCTBa OKCHJIA U THAPOKCUIA aTFOMUHUSL.

OO6miast xapakTepucTuka MeTaioB moOounbix moarpynn (b-rpymm) Ilepuonudeckoii
CUCTEMbI XMMHUYECKUX IJIEMEHTOB: M€/lb, IIUHK, XpOM, Kene30. BaxkHeilmme coennHeHus
METaJIOB (OKCH/IbI, TUPOKCHUIBI, COJIN).

JlaboparopHas padota 5 ¢ npumenenueM VR-texHonoruii «KauecTBeHHbIE peakiuu Ha
KaTHOHBI METAJLJIOBY

JlabopaTtopHas pabota 4 ¢ npumeHeHueM VR-texHonoruit «B3anmoielicTBre amOMUHUS
C pacTBOpaMH KHUCIIOT U IIEI0YECii»

HpaKTI/I‘{CCKaH pa60Ta Ne 2 «Pemenne SKCIICPUMCHTAJIbHBIX 3a/la4 IO TCME «MeTaibly.

Heoprannueckne u opraHuyeckue KHCIOTh. Heopranmdeckue u OpraHUYECKHE
ocHOBaHUs. AMGOTEepHbIC HEOPTAHUUECKUE U OPTaHUYeCKue coequHeHus. [ eneTnyeckas
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CBsA3b HCOPraHNMYCCKUX U OPraHNUYCCKUX BCUICCTB

Hmozo no pazoeny

Pa3zgen 3. XuMus 1 ;Ku3HbL

14

3.1 XuMud ¥ KA3Hb

Hmozo no pazoeny

[IpenmeTr opraHUnYeCcKON XUMUU.
4.1 Teopust cTpoeHUs OPraHUuYECKUX
coennHeHuit A. M. byrieposa

Hmozo no pazoeny

Ponp xuMuum B 0OO0CCIIEUEHUM DKOJIOTMYECKOW, DSHEPreTUYECKOW U  IHIINEBOU
0€30MMacHOCTH, Pa3BUTUH MEAUIMHBL. [[OHATHE O HAYYHBIX METOJAX MO3HAHUS BEIIECTB
U XMMHYECKHUX PEaKLUM.

[IpencraBnennst 00 OOMMX HAYYHBIX NPUHIUIIAX TPOMBIIUICHHOTO IOJTYYCHUS
BOKHEHIINX BelmlecTB (Ha mMpuUMepax MPOU3BOACTBA aMMHaKa, CEPHOW KHUCIIOTHI,
METaHoJIa).

UYenoBek B MUpE BELIECTB, MAaTEPUAIOB U XMUMHYECKUX PEAKUUN: XUMHS U 340POBbE
YelloBeKa; MpaBUiia UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBuia 6€30MacHOro
WCIIONB30BaHUSI TIpErapaToB OBITOBOM XWUMHUU B TIOBCEHEBHOW KM3HMU. bbITOBas
XMMHYECKast TPaMOTHOCTD

Paznen 4. TeopeTrnueckrue 0CHOBbI OPraHMYECKONH XHUMHH

[IpenMer opraHM4ecKOi XMMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B MTOITYUCHUH
HOBBIX BEIECTB M MaTepHaloB. Teopus CTpOEHHs OpPraHM4ecKUX coequHeHui A.M.
BbytnepoBa, e€ ocHOBHBIE Mos10keHUsI. CTPYKTYypHBIE (POPMYIIBI OPraHMYECKUX BEIECTB.
I'omounorus, nzomepus. XuMU4ecKasi CBSI3b B OPraHMYECKMX COCIMHEHUSX: KpaTHbIE
CBSI3H, G- U TT-CBSI3U.

[IpencraBnennie o  kiaccupukalud  OpraHuyeckux  BemecTB. Homenkmnarypa
OpraHMYECKUX COEIMHEHUH (cucTeMaTndeckas) M TPUBHAJIbHbIE Ha3BaHUS Ba)KHEHIIMX
MIpe/ICTaBUTENEN KJIAaCCOB OPraHUYECKUX BEIIECTB.

2 10T
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Pa3znen 5. YraeBonopoabt
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5.1

[IpenenbHbIC YTIEBOAOPOABI —
aJIKaHbI

AJKaHBI: COCTaB U CTPOEHME, I'OMOJIOTMYECKUN psii. MeTaH M 3TaH — NpoCTeWlue
IIPEJCTABUTENIN AIKAaHOB: COCTaB, XUMHUYECKOE CTpPOEHHE, (PU3MUECKUE M XUMHUYECKHUE
CBOWCTBa (peakLUMU 3aMELICHHUs U TOpPEHMs), HAXOXKJIEHHE B IPUPOJE, MOJIyueHHE U
IIPUMEHEHHE

5.2

HenpenenbHble yriieBogopOIbL:
aJIKEHBI, aJIKaJNeHb], aIKUHbI

AJKeHBl: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiA. OTUIEH — NPOCTEHIINI
MPEJICTABUTENh AJIKCHOB: COCTaB, XMMHYECKOE CTPOCHUE, (PUBHYECKUE U XUMHYCCKHE
CBOHMCTBa (peakIuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIpATAIllUd, OKHCICHHS U
MOJIMMEPHU3allMi) HAXOXKJICHUE B IMPHUPOJAE, MOIy4YeHHE U MpPUMEHEHUE. AIKaJIUEHBI:
Oyraauen-1,3 u metunbyraauen-1,3, XuMU4eckoe CTPOEHUE, peaKklus MOJIUMEpU3aIIIH,
MIpUMEHEeHHE (Il CUHTe3a MPUPOJHOTO U CUHTETUYECKOTO KayyyKa U PE3UHBI).
AJNKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUYECKMM psif. ALETUIEH —
MPOCTEHIIINIA TIPEICTABUTENIb ATKUHOB: COCTaB, XUMUYECKOE CTPOCHUE, (PU3NUCCKUE H
XUMUYECKUE CBOMCTBAa (peakIMu TUIPUPOBAHUS, TaAJOTCHUPOBAHUS, THUIpaTAIlUU
TOpPEHUs ), HAXOXKJIEHUE B MIPUPO/IE, TOJYUCHUE U IPUMEHEHUE

5.3

5.5

ApomaTudeckue yrieBogopoabl

[IpupoiHBIE NICTOYHUKHU
YTIEBONOPOAOB U UX
nepepaboTka

ApeHbl: OEH30J1 M TOJIyOJ, COCTaB, XUMHUECKOE CTPOCHHE MOJEKyJd, (pusnueckue u
XUMHYECKHE CBOMCTBa (peakiUu TaJOreHUpPOBAaHUS M HUTPOBAHUS), IOJIyY€HUE U
npuMeHeHue. BinsHue OeH30Ma Ha OpraHu3M 4esjoBeKa. | 'eHeTudeckas CBS3b
YTJIEBOI0POJIOB

[Ipaktnuyeckas pabora Ne4 «MopenupoBaHue MOJEKYJd — YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOIHBIX)

ITpuponnsiit ra3. Ilonyrueie HedTsaHbIe Ta3bl. HedTh U €€ npoucxoxaenue. CrnocoOb!
nepepaboTKU He(TU: MeperoHKa, KPEeKUHT (TepMUUYECKHH, KaTamuTuyeckuii). [TpoayKTh
nepepaboTKu HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIN yroiib
U IPOAYKTHI €T0 NMepepadoTKH.

IIpaktuyeckas pabora Ne5 «KauecTBeHHOE ompezaeseHHE yriiepoAa U BOAOPOAa B
OpPraHMYECKUX BEIIECTBAX)
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[Mpaktiueckas padora Ne6 «O3HakoMJIeHHME ¢ OOpaslaMu IUIACTMACC, KaydyKOB H

PE3UHBI» 2

Hmozo no pazoeny 18
Pa3nen 6. Kuciopoacoaep:kamue opraHudecKue coeTMHeHHs

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

¢dbusznueckue W XUMHYECKHE CBOWCTBAa (peakiuud C AaKTUBHBIMH METaJUlaMu,

raJIor€HOBOJIOPOIAMHU, TOpPEHHE), IpUMeHeHue. Bonopoanas cBsizb. OU3MOIOTHYECKOE

JIeiCTBHE METaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaroMHble CHHUPTHI: HATWICHIJIMKOJIb M TJIMIEPUH, XUMHUYECKOE CTPOCHHUE,

¢du3nUecKkue ¥ XMMHYECKHE CBOWMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMUA METAJUIAMH, 2

6.1 Cnuprel. ®enon

Ka4eCTBEHHAsl peaklMs Ha MHOTOATOMHBbIE crUpThl). DPU3MOIOTHYECKOe NeCTBUE Ha
OpraHu3M 4ernoBeka. [[pumMeHeHne rimnepuHa U STHICHTITUKOIS.

@enon. CTpoeHHe MOJNEKYNIbl, (U3MYECKHE U XUMHUYECKHE CBOHCTBa (eHoa.
TokcuyHocTh (¢eHona, ero (U3MOJOTHYECKOe JAEHCTBHE Ha OpPraHu3M 4YeJOBeKa.
[Ipumenenue eHona

IIpakTuyeckas padora Ne7 «I'opeHure CnUpTOB»

[IpakTuueckas padora Ne§ «B3aumoneiictBue riunepuna ¢ ruapokcugom meau(ll)»
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6.4

6.6

Ansneruasl. KapOoHoBbIE
KHUCHOTHL. CIIOXKHBIE APHUPHI

YrineBoanl

AJIL,Z[GI‘I/IHBIZ q)OpMaJIBI[eFI/II[ U aneTajlbJACruji, XuMHU4ICCKOC CTPOCHUC, (1)I/ISI/I‘I€CKI/IC nu
XUMUYECKHE CBOMCTBA (PEaKIMW OKHCJICHHS W BOCCTAHOBJICHHS, KaueCTBCHHBIC
peaKIum), MoTydeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIC KHCIIOTHI: YKCYCHas KHCJIOTa, XHMMHYECKOE
cTpoeHue, (U3MYECKHe M XHMHUYECKHE CBOWCTBa (0OIIME CBOMCTBAa KHUCIOT, PEAKIIMS
stepudukanyn), moaydeHrue u npuMeHenue. CTeapuHOBas W OJICMHOBAS KUCIIOTBHI KaK
MMpEACTABUTCIIN BBICIINX Kap6OHOBI)IX KHCJIOT. MblIa KaK COJIU BBICHINX Kap6OHOBI>IX
KHCJIOT, KX MOIOIIEE JCHCTBHUE.

Crnoxable A3QHUPHI KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 3()UPOB.
XKupbl kKak IPOU3BOIHBIE NIMILIEPHHA U BBICIIUX KapOOHOBBIX KHCIOT. ['MIponn3 :KUpoB

[Ipaktuyeckas pabora Ne9 «KauecTBeHHble peaklMM albJeruoB (OKHCICHHE
aMMHayYHbIM pacTBOPOM OKcuja cepedpa u rugpokcugom meau(ll))»

VYraeBoJsl: cocTaB, KIacCU(pHUKAIMS YTIeBOAO0B (MOHO-, M- U ToIMcaxapuibl). I 1roko3a
— mpocTedmuil MoHOcaxapuJ: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (QU3UYecCKue Hu
XUMHUYECKHUE CBOMCTBA IIFOKO3BI (B3auMoeiicTBue ¢ runpokcugom meau(ll), okucnenue
aMMHauHbIM pacTBOpoM okcuzaa cepebdpa(l), BoccTraHOBIIEHHE, OpOKEHHE TIIOKO3bI),
HaxOoXJEHWEe B TpUpOJe, MPUMEHEHHE TIJIIOKO3bl, OuoNoruueckas pojb B
JKU3HEIEATEIIbHOCTH Opranu3ma 4enoBeka. @DotocuHTe3. @PpyKTo3a Kak HU30MEP
TJIFOKO3BI.

Caxapo3sa — npeicTaBUTeNb AUCAXAPUIOB, THAPOIIU3 caxapo3bl, HAXOXKICHUE B MPUPOJIE
Y IPUMEHEHUE.

Kpaxman u nennono3a Kak mMpupoHbIe TMOJMMEPBI: CTPOSHUE KpaxMana U IeJUTFOJIO036I,
¢u3nuecKkre U XMMHUYECKHUE CBOMCTBa KpaxMmana (THIPOJU3, KaYeCTBEHHAs] PEaKlus C
HOJIOM).

[IpakTuyeckas padora Nel0 «B3anmoaeicTBie KpaxMaa ¢ HOJI0M»
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Hmozo no pazoeny

Pa3nen 7. A3oTcoaep:kaiye opraHudeckue coeIMHeHUs

16

AMUHBI: METHJIAMUH — MPOCTEHLIMI NpPEICTaBUTENb AMHUHOB: COCTaB, XMMHMUYECKOE
CTpoeHue, (PU3MYECKue M XUMHUYECKHE CBOMCTBA (PEaKUMU C KHUCIOTAMH U TOPEHUs),

7.1 AMUHBI. AMHUHOKHUCIIOTHI. HaXOXJICHHUE B MPUPOJE. AMUHOKUCIOTHI KaK aM()OTEpHBIC OPraHNYECKHE COCTUHEHHUS. 2
Ouznyeckue ¥ XUMHUYECKHE CBOICTBA AaMHUHOKHUCIOT (Ha TMpUMEpe TIHUIUHA).
buonorudeckoe 3naueHre aMuHOKUCIOT. CUHTE3 MENTHUIOB.
benku kak npuponnsie monumepsl. IlepBruuHasi, BTOpUuYHas U TpPETHYHAs CTPYKTypa

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

Hmozo no pazoeny 4
Paznen 8. BoicokomoJieKyJIsipHbIE COeTHHEHUSs
OCHOBHBIE NOHSTHSI XMMHUU BBICOKOMOJIEKYJISIPDHBIX COEAMHEHHMH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALMM, CpPEIHAsS MOJIEKYJsIpHAs Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEAMHEHHUN — IMOJUMEpPHU3ALUI U
MIOJINKOHJICHCAIIHSL.

8.1 [Tnactmaccel. Kayuyku. Bomokna ~— Ilmactmaccel  (ONMATUIIEH,  TMOJUNPONMIEH, TMOJUBUHWIXJIOPHA,  TMOJHMCTUPOI). 2 10T
HartypanbHblii U cuUHTeTHYEeCKHME KaydyyKd (OyTaJMEHOBBIM, XJIOPOIPEHOBBIM W
M30TPEHOBEIN). BolokHa: HaTypalibHbIE
(x70moK, mIepcTh, INENK), HMCKYCCTBEHHbIE (aleTraTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKNE (KAaIIPOH U JIABCaH).

Hmozo no pazoeny 2
OBLIEE KOJIMYECTBO YACOB 72

1O MPOI'PAMME
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3. YCJIOBUSI PEAJIMBAIIAU ITPOT'PAMMBI YYEBHOM JUCIHATLIMHBI
3.1. TpeGoBaHUs K MaTepUATbHO-TEXHUICCKOMY 00ECIICUCHUIO
Jns peanuzanuu MporpaMMbl y4eOHOW JUCHUIUIMHBI TNPEAYCMOTPEHO Haludue
yueOHoro kabunera Xumun. B kabuHeTe UMEIOTCS:
[TapTer 2-mecTH. — 15 wT., cTynbs — 30 mwT., CTOJI OMHOTYMOOBBIN — 1 MIT.
Crout 1y HBAaMUIOB — 3 mIT., Kadeapa — | mrT., qocka kiaccHas — 1 mT.
O6opynoBanue: MynbTUMETUHHBIN KI1ACC
AyauTtopus Uil TPOBEIEHUS JICKIHMM, NPAKTUUYECKUX 3aHATUH, KOHCYJIbTAlIHM,
TEKYIIET0 KOHTPOJS U TPOMEXKYTOYHOM aTTecTallid, OCHAIlleHHAas MpOTrpaMMHO-
TEXHUYECKUMHU CPEJICTBAMH OOY4YCHHS: KOMIIBIOTEpP C YCTPOWCTBAMH BOCIPOU3BEICHHUS
3BYyKa, MyJIbTUMEIMa MPOEKTOP C SKPaHOM, HAOOPOM JIEMOHCTPALIMOHHOTO 000PYOBAHHUS.
[Tomenienue 1isi CaMOCTOSTENLHON PadOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHHUKON
C BO3MOXHOCTHIO TOJKIIOYeHHS K ceTn «HTepHeT» U oO0ecredYeHHOe [OCTYIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPENY.
3.2. [IporpammHOe obecnieueHne
CBo0oaHO pacmpocTpaHseMmoe mporpammuoe ooecrnieuenue no aunen3un GPU GPL:
onepannonHas cucrema ROSA Linux, Debian 11,
TEKCTOBBIH MpoIieccop u Bu3yanbHbIil penaktop LibreOffice Writer,
tabnuunbli mporeccop LibreOffice Calc,
mporpaMmMa noJarotoBku npeseHtanuii LibreOffice Impress,
rpaduueckuii penakrop GIMP.
uHTepHET 0003peBaTens bpaysep Chromium u Opay3epsl Ha ocHoBe Chromium
JInmeH3nOHHOE MTPOrpaMMHOE 0OecrieueHHe:
e Cucrema aBTOMaTH3alMK y4eOHOTO Mpolecca «ATeKc-By3»;
o KoHTeHTHBIN QUIBTP A yueOHbIX 3aBeeHniH SKyDNS.
3.3. UndopmanmonHoe obecniedeHrne peaanusaiuy TporpaMMel
3.3.1. OcHoBHas nuTEpaTypa
1. Pymsutuc, I'. E. Xumus. 10 knacc. bazoBeiit yposens : yue6nuk / I'. E. Pymsuruc, @. T
®enpaman. - 10-e u3ad., crep. - Mocksa : IlpocBemenune, 2023. - 224 ¢. - ISBN 978-5-09-
108896-0. - Tekcr : anexkrponHusii. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumus. 11 kmacc. ba3osenii yposens: yueOnuk / I'. E. Pymuruc, @. I'.
®enpaman. - 10-e u3a., crep. - Mocksa: Ilpocsemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anexktponnsiid. - URL: https://znanium.ru/catalog/product/2126369
3.3.2. JlononHuUTENbHAs IUTEPATYpa
1. baunos, JI. H. Xumus / JI. H. baunos, U. JI. Tlepdunora, T. B. CokosoBa. — 3-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2023. — 260 c¢. — ISBN 978-5-507-47159-1. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/333974
2. Jleonosa, I'. T'. Xumus : yueOHOe mocooue s crio / I. T'. JleonoBa. — 2-e usn., crep. —
Cankr-IlerepOypr : Jlawp, 2024. — 208 c. — ISBN 978-5-507-47750-0. — Texkcr :
AIIEKTPOHHBIH // Jlann : AIIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/414731
3. Oprannyeckass xumus [DnekTpoHHBIA pecype] / mox pen.: I'. U. [lepsounoi, A. B.
ConoBosa. — Pexxum goctyma : http://cnit.ssau.ru/organics/
4. Xumuk [ DneKkTpoHHBIN pecypc]. — Pexum nocryna : http://www.xumuk.ru.
5. Xumus [DnekTpoHHbIi pecypc]. — Pexum mocryna : http://www.chemistry.narod.ru.
B coorBerctBum co cr. 43 Koncruryuum Poccuiickoit @eneparun, 273-03 «O06

obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 9 pen. ot 29.07.2017), mpukazom
Muno6puaayku Poccuu ot 09.11.2015 N 1309 «O6 yrBepxknenun Ilopsnka obecrieueHus
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https://e.lanbook.com/book/333974
https://e.lanbook.com/book/414731

YCIIOBUH JOCTYIMHOCTH JUIsl MHBAJIHUJIOB OOBEKTOB U IMPEIOCTABISIEMBIX YCIYyT B cdepe
oOpa3oBaHMs, a TaK)Ke OKa3aHUS UM IPU 3TOM HeoOxoau-moi momormuy, [OCTa P 57723-
2017 «HHpOpMaIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B 00Opa3oBaHuu. CHCTEMBI
ANIEKTPOHHO-OuOMoteynble. OOmue mnonoxenus», ['OCTy 52872-2012 «UuTepHer
pecypcol. TpeGoBaHus JOCTYIMHOCTH IS WHBAIMIOB IO 3PCHHUIO» BCE MpeiaracMble
ANEKTPOHHBIE PECYPCHl MAaKCHUMAaIbHO KOM(OPTHBI JUISI YTEHUS CIA0O0BUISIIUMHU JTFOIBMU.
MacmrabupoBanue Ttekcra pgocturaer 300 mporeHtoB. Ilpu u3MeHeHMu MacmiTadba
COXpaHsieTCs BO3MOKHOCTh BUETh BCIO CTPaHUILY TEKCTa, He o0pe3ast ero.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

KOHTpOJIB N OICHKa peE3yjIbTaTOB OCBOCHUA AUCHHUILIWHBL

OCYHIECTBIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCE IMPOBECACHUA IMPAKTUUCCKHUX SaHﬂTHfI, TECTUPOBAHHSA, a TAKXKE

BBIITOJIHCHU S O6y‘-IaIOH_II/IMI/IC$I WHIAUBUIYAJIbHBIX 3aI[aHI/If/'I.

Pe3ynbTarel 00yueHus
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHUS)

@®opMBbI U METOBI KOHTPOJISA U
OIICHKU PE3YJIbTATOB 00yUYEHUS

1. cdopmMupoBaHHOCTH MpEACTaBICHUI: O
XUMHUYECKON COCTAaBJIAIOLIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHUpa, POJIHU
XUMHM B TIO3HAHWU SIBJIEHUN NPUPOJBI, B
(GOpMUPOBAaHMM  MBILIUICEHUS UM KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONM I'PaMOTHOCTH,
HEOOXOIUMOM JUIsl pEeHIeHUs MPAKTUYECKUX
3alad M DKOJIOTMYECKM  OOOCHOBaHHOIO
OTHOIICHUS K CBOEMY 3J0POBBIO M MPUPOIAHOMN
cpene;

2. BIaJEHUE CHUCTEMOW XHMHUYECKUX 3HAHHIA,
KoTopas BKJIIOYAET: OCHOBOIIOJIararolme
MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aTOM,
JJIEKTpOHHas  00ojouyka  aroMa, s-, -,
donexTpoHHble ~ OpOWUTanM ~ aTOMOB,  HOH,
MoOJIEKYyIa, BaJICHTHOCT,
NEKTPOOTPHULIATENBHOCT, CTENEHb OKUCIICHHUS,
XUMHUYECKas CBs3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBIM ~ 00BEM,  YIVIEPOAHBIM  CKeJer,
(GyHKIIMOHANbHAS TpyNNa, pagukai, U30Mepus,
U30MEPBI, TOMOJIOTMUECKHH pAl, TOMOJIOTH,
YTJI€BOOPOAbI, KUCIOPOA- M a30TCOJEpIKalIie
COEIMHEHMS, OnoJIOTHYeCcKn AKTHBHBIE
BellecTBa (yriaeBobl, JKUPBI, OEIKHU), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KpUCTAJUIMYECKasi pEUIeTKa, TUIbl XUMUYECKHX
peaknuii  (OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30- U DHAOTEPMUYECKHUE, PEAKLUU HOHHOIO
oOMeHa), pacTBop, JJEKTPOJIUTHI,
HEJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOLUAIUs, OKHCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHYECKON peakluu, XUMHUYECKOE
paBHOBecHE), TEOpUM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHUSI OPraHUYECKUX

BEILIECTB AM. byrneposa, TEOpHS
NEKTPOIUTUYECKON JUCCOLIMALINH,
nepuoanueckuii 3akon /.M. MenneneeBa, 3akoH
COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAaKTOIOTHYECKHE
CBEICHMS O CBOICTBax, COCTaBe, MOJYYEHUU U
0€30MacHOM  HCIOJIb30BAHUM  BaYKHEHIINX
HEOPraHMYECKUX M OPraHWYeCKUX BELIECTB B

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

KOHTPOJIb ~ BBINIOJIHEHUS ~NPAKTHYECKUX
3aJlaHNM.

OIICHKA pe3yJIbTaTOB BBITTIOTHEHUS
MPaKTUYECKON paboThI;

OKCIIEPTHOE HAOJIOJICHWE 32  XOJIOM

BBIINOJIHCHH A HpaKTHqCCKOﬁ pa6OTbI
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OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEJIOBEKA,;
3. chopMUPOBAaHHOCTb YMEHHUH  BBIIBIATH
XapakTepHble  NPU3HAKA U B3aUMOCBS3b
U3Y4YECHHBIX MIOHSTHH, IIPUMEHSTD
COOTBETCTBYIOIIME IIOHATUS IPU ONUCAHUU
CTPOCHMSI M CBOMCTB HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB U UX MPEBPALCHUN;
BBISABJIATh B3aMMOCBS3b XMMHUYECKUX 3HAHUHU C
MOHATUAMM W TPEICTABICHUSMH  APYIHX
€CTECTBECHHOHAYYHBIX IPEIMETOB;

4. chopMHPOBAHHOCTb YMEHHUI UCIIOIB30BATD
HAaUMEHOBAHMSI  XUMHUYECKUX  COEAMHEHHHU
MEXIYHAPOAHOTO COK03a TEOPETHYECKOW U
IIPUKJIAZHONM XMMHMHM M TPUBHAJIbHBIE HA3BAHUS
BAOXHEHIINX  BELIECTB (ITHIIEH, aLETUIIEH,
rauueput, ¢eHon, ¢GopMalbAerua, YKCycHas
KHMCJIOTA, IJIMIWH, YTrapHbIM ra3, YIVIEKUCIBIN
ra3, amMMHaK, TlalleHas W3BEeCTb, HEraleHas
U3BECTb, IUTHEBASA COAA U APYTUX), COCTABIATH
(GopMysbl HEOPraHMYECKUX M OpPraHUYEeCKUX
BEILIECTB, YPABHEHUs XHWMHYECKMX pEaKIMii,
OOBSICHATH ux CMBICI; IIOATBEP)K1aTh
XapakTEepHblE XMMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU JKCIIEPUMEHTAMHU "
3alUCSIMU YPaBHEHUN XUMUYECKUX PEAKIUH;

5. c(hopMHPOBAaHHOCTh YMEHHUH YyCTaHaBIHUBATh
MIPUHAJUIEKHOCTh M3YYEHHBIX HEOPTaHMYECKHUX
U OpPraHUYECKUX BEUIECTB K OIpPEACIICHHBIM
KJ1accaM u rpymnmnam COCIMHEHMI,
XapakTEepU30BaTb HUX COCTaB U Ba)KHEUIIUE
CBOMCTBA; OINpEACNATh BHJIBl XUMHUYECKHX
cBsi3el (KOBaJIGHTHAs, MOHHAs, MeTaJuInYecKas,
BOJIOPOJIHAS), TUIIBI KPUCTANINYECKUX PEIIETOK
BEIIECTB;  KJIacCU(UIMPOBATh  XUMHUYECKHE
peakuuu;

6. BiIaJeHHE OCHOBHBIMH METOJaMHM HAyYHOTO
IIO3HAHMS BEIIECTB M XHWMHYECKHX SBJICHUU
(HabmofieHne,  U3MEpeHHe,  IKCIEPUMEHT,
MOJICIUPOBAHNUE);

7. cpopMHPOBAaHHOCTH YMEHUH TPOBOAUTH
pacueTel 1O XHUMHUYeCKUM (opmynam u
YPaBHEHUSAM XUMHUYECKHUX peakuuit c
HCIIOJIb30BAaHUEM buznuecKux BEJINYUH,
XapaKTEepU3YIOIINX BEILECTBA c
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCJIOBHS) Ta30B, KOJUYECTBA

BCIIIECTBA, HCIIOJIB30BaTh CHCTCMHBIC
XUMHWYCCKUC 3HAHUA IJId NPUHATUA peIJ_IeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyaluix,

CBS3aHHLIX C BCIICCTBAMHA U UX TPUMCHCHUCM,
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8. chopMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
BBITIOJTHSATh XUMUYECKHM AKCIIEPUMEHT
(mpeBpamieHus: OpPraHUYeCKHUX BEIIECTB IPHU
HarpeBaHuM, MOJIyYeHUE STUJIEHA M H3Yy4YCHHE
€ro CBOMCTB, KAaueCTBEHHBIC pEaKIHH Ha
albJIeTHIbl, KpaxMajl, YKCYCHYIO KHCIOTY;
JeHaTypanus OeNKOB IPH HarpeBaHUU, IIBETHbIC
peakuuu OeNKOB; MPOBOAUTH PEAKIIUHA HOHHOTO
oOMeHa, OIpeNeNaTh Cpeay BOIHBIX PAaCTBOPOB,
KaueCTBEHHbIE PeaKkuu Ha cyiab(ar-, KapOoHat-
U XJIOPUJAHUOHBI, HA KATHOH aMMOHHMS; pelIaTh
SKCIIEPUMEHTaJIbHBIE  3a7aud [0  TeMaM
"Metainsl" u "Hemetanisl'") B COOTBETCTBUU

C TMpaBWIaMH TEXHHUKH O€30MacHOCTH IpHU
OOpalieHny ¢ BEIIeCTBAaMH M JIAOOPaTOPHBIM
0o0Opy/lOBaHUEM; TMPEICTaBIATh  PE3YyIbTAThI
XHUMHYECKOT0 3KCIIEPUMEHTa B (hopMe 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMX peakUuid u
¢dbopMyIHpOBaTH BBIBOABI Ha OCHOBE JTHX
PE3yIbTaTOB;

9. chopMHpOBaHHOCTH YMEHUS aHAIM3UPOBATH
XUMHUYECKYI0 HMH(OpPMAIHMIO, TOIy4yaeMyl U3
pa3HbIX  HCTOYHUKOB  (CpPEICTB  MaccOBOM
uHpopmanuu, cetb IHTEepHET U apyrue);

10. cdopmHupOBaHHOCTH YMEHHUH COOIIONATH
IpaBUja  SKOJOTMYECKH  LeIeco00pa3Horo
MOBEJICHHSI B OBITY W TPYJOBOM NEATETHLHOCTH B
LEJIIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYKaromeld TMPUPOJHON Cpedbl; YYHUTHIBATH
OTAaCHOCTh BO3JICHCTBHS Ha HUBBIE OPraHU3MbI
OTIPENICICHHBIX ~ BEIIECTB, IOHWMAasi CMBICI
noKa3zaTesns npeaenbHON JIOITyCTUMOM
KOHIICHTPALINH;

11. nana oOywarommuxcss ¢ OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI: C(HOPMUPOBAHHOCTH
YMEHUS TPUMEHATh 3HAaHUS 00 OCHOBHBIX
JIOCTYITHBIX METOJaX TIO3HAHUSI BEMIECTB U
XUMHUYECKHX SIBJICHHI.
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