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INOACHUTEJIBHAA 3AIIUCKA

[Iporpamma oOmieoOpazoBarenbHON y4eOHOM JUCIUIUIMHBI XUMUS MpeIHa3HAueHA ISl U3yUYEHUs
xumun B @uimane ['BIIOY PX «YepHOropckuil ropHO-CTPOUTENIBHBIM TEXHUKYM», PEaTu3yIoLEM
o0pa3oBaTeNpbHYI0 MPOrpaMMy CpeaHero oOmero oOpa3oBaHUS B Mpeleinax OCBOEGHUS OCHOBHOM
oOpazoBarensHoil mporpammbl CIIO Ha 06a3e OCHOBHOro o0IIero o0Opa3oBaHUSA MPH MOATOTOBKE
KBAJTM(UIUPOBAHHBIX PAOOYUX U CIyXKAIUX.

[Iporpamma pa3paborana Ha ocHOBe mpuKaza Munnpocsemienus Poccuiickoit denepanuu ot
23.11.2022 Ne 1014 «OG0 ytBepxkaenun ¢enepanbHOl 00pa30BaTebHON MPOrPaMMbI CPEIHEr0 O0IIEro
obpazoBanus» (3apeructpupoBano B MuHrocte Poccum 22.12.2022 No 71763), B COOTBETCTBHUH C
PekomeHpmamusiMu 10 TOJIYYEHHIO  CpeAHEro odmero oOpa3oBaHusi B Mpenenax  OCBOCHUS
o0pa3oBaTeNbHOIl MporpaMMbl  cpeiHero npodeccruoHaibHoro odpasoBanust (mucekMo JlemaprameHTa
TOCY/IapCTBEHHOW  MOJHUTUKH B cdepe cpenHero mpodeccnoHaTbHOTO — OOpa3oBaHHs U
npodeccuonanibHoro odydenuss ot 01.03.2023 Ne 05-592), B coorBerctBuH ¢ ®I'OC cpemHero
o0miero oOpazoBaHusl, MPEABIBIIEMBIX K CTPYKTYPE, COJECPKAHUIO U PE3ysIbTaTaM OCBOCHHS Y4eOHOM
TUCIUIUIMHBI MaTeMaTuka (C M3MeHeHUusiMH, npuka3 MuHnpocsemienuss Poccuiickoit ®@enepaunu  0OT
12.08.2022 r. Ne 732 «O BHeceHMHM M3MEHEHUH B (hefepalibHBId TOCYAapCTBEHHBIH 00pa30BaTEIbHBIN
CTaHAapT cpelnHero obmiero oOpa3oBaHUS, YTBEPXKACHHBIN NpuKa3oM MuHHCTEepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034).

[Ipu uzyyenun ydeOHOro mnpeamera «XuMHUsS» Ha 0a30BOM YpOBHE, 3a/1ayeil MEpBOCTENICHHON
3HAUUMOCTH sBJIAE€TCS (OPMHUPOBAHME OCHOB HAayKd XHUMHM Kak OOJAacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUUECKON JEATEIbHOCTH 4YelOBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOU
KyJIbTypbl. Pemienue 3Toil 3agauu npeanoaraeT peaan3aluio TakuxX Lesei, Kak:

* (QopmupoBaHUE NPEJICTABICHUN: O MaTepUAIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTAX H
MO3HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyllel ponu
B 00ecleyeHnH YCTOWYMBOTO PAa3BUTHUS YENOBEUYECTBA: B pEIICHHH MPOOIEM IKOJIOTUYECKOMH,
SHEPreTUYeCKON W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3aHUM HOBBIX MaTEpHasoB,
HOBBIX UCTOYHUKOB  DHEPrUH, B  OOCCIEUYCHHH  PAlMOHAIBHOTO  IMPHUPOJOTOIL30BaHUS, B
(bopMUPOBAHUK MUPOBO33PEHUS U OOIIEH KYJIbTYphbl YEIOBEKA, a TAKXKE IKOJIOTUYECKH 00OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3[JOPOBBIO U IPUPOIHON CpELE;

*  OCBOEHME CHUCTEMbI 3HaHWH, JEXKalIUX B OCHOBE XMMHUUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (QYHIAMEHTAIBHBIX IOHSTHH, 3aKOHOB W TEOPHA XUMHUH, COBPEMEHHBIX
NPEJICTAaBICHUA O CTPOEHUHM BELIECTBA Ha PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYISIPHOM, O TEPMOJMHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMHYECKHUX pPEaKIHii, 0 XMMHYECKOM PAaBHOBECHUHU, PACTBOPAX M JUCHEPCHBIX CHUCTEMax, 00 OOIMX
HAyYHBIX TPUHIIUIAXXUMHAYECKOTO TPOU3BOJICTBA;

*  (QopmupoBaHue y 00y4arouMxcs OCO3HAHHOI'O MOHUMAaHHS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMUYECKUX 3HAHWA IS OOBSCHEHUS KIIOYEBBIX HACH W MPoOJEeM COBPEMEHHOM XWUMUHU, IS
OOBSICHEHUSI U MPOTHO3HPOBAHUS SBICHUM, MMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOJY; TPaMOTHOTO
pemieHuss mpoOJieM, CBS3aHHBIX C XUMHUEH, MPOTHO3WPOBAHHWS, aHalM3a W OLEHKH C MO3UIUI
AKOJIOTUYECKOW O€30MacHOCTH TIOCIEACTBUNM OBITOBOM W NMPOHW3BOACTBEHHOW  JEATEIHHOCTH
YeJloBeKa, CBS3aHHONC XMMUYECKUM MPOU3BOICTBOM, HCIIOIb30BAaHUEM U NEPEPaOOTKOM BEIIECTB;

*  yrayOJeHWe TpeICTaBICHHM O HAy4YHBIX METOJaX T[O3HAHUSA, HEOOXOAMMBIX IS
NpUOOpPETEHUs YMEHUN OPHEHTUPOBATHCS B MHUPE BEHIECTB U OOBSCHEHUS XUMUYECKUX SIBICHUM,
MMEIOIINX MECTO B IPUPOJIC, B MPAKTHIECKON NEATEILHOCTH U TTOBCEHEBHOMN KU3HH.

B mnane peanuzanuu nepBOOYEpEHBIX BOCIUTATENBHBIX U Pa3BUBAIOIIUX (YHKIUH IETOCTHOM
CUCTEMBI CPEeTHETr0 0011ero 00pa30BaHUs IPU U3yUEHUH MIpeaMeTa « XM



Ha yriayO0aéHHOM ypoBHE 0COOYIO aKTyaabHOCTh MPHUOOPETAIOT TAKKE IEJIN U 3a/1a4H,KaK:

*  BOCIUTaHUC YOEKIAEHHOCTH B IO3HABACMOCTH SIBJICHUH MPUPOJBI, YBAKEHUS K IPOLECCY
TBOpPUYECTBA B O0JIACTH TEOPETHUECKUX M NPUKIATHBIX HCCICIOBAaHUN B XUMHH, (OPMUPOBAHUE
MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIOPA3BUTHS HAYKH;

*  pa3sBHTHE MOTHBAIMM K OOYYCHHMIO M IIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHSI OOIIECYEIIOBEYSCKHIX IIEHHOCTEH;

*  pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYyalbHBIX W TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcsi,  (GOPMUPOBAHHWE Y HHX  CO3HATEIBHOI'O  OTHOIICHHUS K CaMOOOpa3oBaHHUIO H
HENPEePHIBHOMY 00Opa30BaHUIO KaK YCJIOBHIO YCIEIIHOW NPO(ECCHOHATBLHOM W OOIIECTBEHHOM
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSK CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3JOPOBOM 00pase
JKU3HU;

*  (QopmupoBaHWe YMEHHH W HABBIKOB PAa3yMHOTO MPHPOJONOIL30BAHUS, PA3BUTHE
9KOJIOTUYECKON  KYJIBTYphl, MNPHOOPETCHHE OmbITa  OOIIECTBEHHO-TIONE3HOH  AKOJIOTHYECKOM
JIEATEHHOCTH.

B mporpammy BKIIOUEHO COJEp)KaHHE, HAINPaBICHHOC HAa (OPMHPOBAHUE Yy OOYyYArOIIUXCS
KOMIICTCHIIHA, HEOOXOIUMBIX JUIsl KAYeCTBEHHOTO OCBOCHHWS OCHOBHOH 00pa3oBaTENbHOM MPOTpaMMbI
CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHMs C MOJIYYEHUEM CPEHEro O0IIero 0Opa3oBaHusl.

[IporpamMma y4eOHOW JHCHMUIUIMHBI XUMHUS YTOYHSET COJEp)KaHUE Yy4eOHOro Marepuana,
MIOCJICIOBATEIBHOCTh €0 HM3YYCHHUs, paclpelesieHue y4eOHBIX 4YacOB, TEMATUKy WHIWBUIYAIbHBIX
MIPOEKTOB, BUJBI CAMOCTOSTEIBHBIX PA0OT C YUYETOM CHCHH(PHUKH MPOrpPaMM MOATOTOBKH CIICIIHATHCTOB
CpEIHEro 3BeHa, OCBAMBAEMOM CIICIIMAIBLHOCTH.

OBIIAA XAPAKTEPUCTUKA YYEBFHOU JUCHUNIJIMHBI XUMMUS

B O®OI'BIIOY PX UI'CT, peanusyomeM oO0pa3oBaTelbHYI0 MPOrpaMMy CpPEIHEro OOIIEro
oOpaszoBanus B npezaenax ocBoeHus OOII CIIO nHa 6a3e ocHOBHOro oOrmiero oOpa3oBaHUs, U3y4YEeHUE
XUMHHA HMMEET CBOM OCOOCHHOCTH. DTO BBIPAXKAETCS B COJACPKaHUM OOYYEHHS, KOJHMYECTBE YaCOB,
BBIJICJIIEMBIX Ha U3yYEHHE OT/EIbHBIX TEM IMPOrPaMMBl, INTyOMHE UX OCBOEHUS 00y4arolUMUcs, oObeMe
U XapakTepe MPaKTUIECKUX 3aHITUH, BUIaX BHEAYAUTOPHOU CAMOCTOSTETLHONW padOThI 00yJarOIINXCSI.

W3yuenune NUCHUIUIMHBI XUMUS 3aBEpIIAETCs MOJIBECHUEM UTOrOB B (hOpMe IK3aMEeHa B paMKax
IPOMEXYTOUHOM aTTectauuu obywatomuxcs B nporecce ocBoeHuss OOII CIIO na 6a3e OCHOBHOIO
obmiero o0pa3oBaHMs € TIOJIy4eHHEM cpeaHero oOmero obOpasoBanus. OOLIME KOMIETEHIINH,
IPeIyCMOTPEHHBIE padoyeil MmporpaMMol IUCHUTUTMHBI XUMUS, CUHTAIOTCS CPOPMHPOBAHHBIMU MPU
IPOXOXKJICHUN 00YYarOIUMHUCS TPOMEXYTOUHOM aTTeCTaIiH.

XuMHsT — 9TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOSHHUH, CBOWCTBAX M MPEBpAICHUSX,
3HaYeHUU XUMHUYECKUX BEIIECTB, MAaTEPUAJIOB U MIPOLIECCOB B MPAKTHUECKOM JesITeIbHOCTH YelIOBeKa.

Conepxanne 001e00pa3oBaTeIbHON Y4eOHONW AUCIUIUIMHBI XMMHUSI HANpaBJIEHO HA YCBOCHHE
00y4aroIMMHUCST OCHOBHBIX MOHSATHH, 3aKOHOB W TEOPUH XMMHU; OBIAJICHUE YMEHHUAMHU HaOII01aTh
XUMHYECKHE SIBJICHHUS, TPOBOIUTh XUMHUYECKHHA DSKCIEPUMEHT, MPOM3BOJIUTH pacyeThl Ha OCHOBE
XUMHUYECKHX (OPMYII BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIUil.

B mpomecce u3ydeHHMss XMMUU y OOYyYarOIIUXCS Pa3BUBAIOTCS IMO3HABATEIBbHBIC HHTEPECHl U
UHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOSITEIHHOM MPUOOPETEHHs 3HAHUI 110 XUMUH B
COOTBETCTBUHM C BO3HUKAIONIMMHU >KA3HEHHBIMHU MPOOJIEMaMU, BOCTIMTHIBACTCS OEpEKHOE OTHOIIEHUS K
npupojie, IMOHMMaHHE 3J0pOBOro o0Opa3a KHU3HHM, HEOOXOJUMOCTH TPENyNpeKACHUs SBICHHIA,
HAHOCSIIUX BPE]] 3I0POBBIO M OKpYyKatomiel cpene. OHM 0CBaWBaIOT MPHEMBI TPAMOTHOTO, O€30TaCHOTO
UCTIOJIb30BaHUSI XUMUYECKUX BEILECTB U MAaTEPUAJIOB, IPUMEHSAEMBIX B OBITY, CEIbCKOM XO34WCTBE U Ha
MIPOU3BO/JICTBE.

[Ipu cTpyKTypHUpOBaHMU COAEpKaHHUS 00I1e00pa30BaTEIbHON Y4eOHONH TUCHMIUIMHBI /7S
MpOQeCCHOHANIBHBIX  00pa30BaTEIbHBIX OpPTaHU3AIMKN, PEATH3YIONUX 00pa30BaTEIbHYIO MPOrPAMMY
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cpennero oOmiero obpazoBanusi B mpeaenax ocBoeHus OIIOIT CIIO na 6aze OCHOBHOrO 001IEro
o0pa3oBaHMs, YYUTHIBATACh OOBEKTHBHAS PEATbHOCTh — HEOOJBIION 00bEM YacoB, OTIYIICHHBIX HA
U3Y4YE€HHE XHMHHM U CTPEMJICHHE MaKCHMallbHO COOTBETCTBOBATH HJESIM Pa3BUBAIOLIETO OOy4YEHUS.
[ToaToMy TeopeTnyeckrue BONMPOCHI MAKCHMAIbHO CMEIIEHBI K HA4aly HU3y4YeHHS AMCIHILIUHBI, C TEM
YTOOBI MOCIEAYIOMUHN (aKTUYECKU MaTepuall paccCMaTpUBAJICA HA OCHOBE U3YUEHHBIX TEOPHIl.

Peanu3zanusi AEMyKTUBHOTO TOAXOJa K HW3YYCHHUIO XUMHHU CIOCOOCTBYET Ppa3BUTHIO TaKUX
JIOTUYECKHUX OMNEepalyid MBIIIEHUS, KaK aHAJIU3 U CUHTE3, 0000IIeHne U KOHKPETU3allus, CPaBHEHUE U
AHAJIOTHS, CUCTEMATHU3AIHSI U KIIaCCUPUKALIUS U JIp.

B mpomecce u3ydeHHs XHUMHHM TEOPETHUECKHUE CBEICHHUS JOMOJHSIOTCA JEMOHCTpAILUsMHU,
7a00paTOPHBIMU  OMBITAMH M MPAKTHYECKUMHU  3aHSATHSAMHU. 3HAYUTEIBHOE MECTO OTBOJUTCS
XUMHUYECKOMY JKcriepuMeHTy. OH OTKpbIBa€T BO3MOXHOCTH (OPMHUPOBATH Yy OOyYaIOIUXCS
CHeIMalIbHBIC TIPESIMETHBIE YMEHHS: Pa00TaTh C BEIIECTBAMH, BBITIOJIHATH MPOCTHIE XUMHUYECKUE OTBITHI,
YU4UTh O€30MacCHOMY U JKOJIOTMUYECKHM TPaMOTHOMY OOpallleHHI0 € BelleCTBaMH, MaTepuajiaMu H
IpoIlecCaMyl B OBITY M Ha TTPOU3BOJICTBE.

B mpouecce wu3ydeHus XUMHH BaXHO (OpPMHUPOBATH HHGOPMAIMOHHYIO KOMIETEHTHOCTD
obyuatontuxcs. [loaToMy mpu OpraHu3anuyd CamMOCTOSATEIbHON paboThl HEOOXOAMMO AaKIICHTHUPOBATH
BHUMaHuE OO0Yy4YaloIIMXCs Ha MOMCKe MH(OpMAIMH B CpeAcTBax MaccMenua, MHTepHere, yueOHOU U
CHEIHAILHOM JIUTEpaType C COOTBETCTBYIONIMM O(DOPMIICHUEM H MPEICTABICHUEM PE3YJIbTATOB.

MECTO YYEBHOU JJUCIUILIAHBI B YYEBHOM ILJTAHE

B ®umunane I'BIIOY PX «YepHOropckuii ropHO-CTPOUTENBHBIM TEXHUKYM», PEAIH3YIOLIEM
00pa30BaTebHYIO IPOrpaMMy cpeHero oomero oopazosanus B npeaenax ocBoenus OOIT CITIO Ha 6aze
OCHOBHOTO 00111ero o0pa3oBaHusi, yueOHas AUCIUIUIMHA XUMHUS U3Yy4aeTcsl Ha yriIyOJIEHHOM YpOBHE B
obmeobpazoBarenbHoM 1ukie yuyeonoro miana OOIl CITO na 6a3e ocHOBHOTO OOIIEro 00pa3oBaHUs C
MOJTyYEHUEM CpPEIHEro o01iero oopa3oBaHusl.

B yueOnpix mnanax OOIl mecto yueOHON TUCHUIUIMHBI — B COCTaBE 00I€00pa30BaTEIBHBIX
y4eOHBIX TUCHHMIUIMH IO BBIOOPY, (OPMHpPYEMBIX U3 00s3aTelbHbIX MpeaMeTHbIX obmacteit OI'OC
cpenHero odmiero oopa3oBaHusl.

OVY]I xumus u3yyaercs Ha 1 u Ha 2 kypce. OOmiee koiauuecTBo yacoB — 216. Ha mepBom kypce — 44
gaca, Ha BTOpoM Kypce — 100 gacoB, u3 koTopsix 42 yaca s1abopaTopHBIC W MPAKTUYECKUE 3aHATUSA, 2
yaca OTBEJCHO Ha BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paboTy.

PE3YJIbTATHI OCBOEHUSA YUYEFHOM JUCIATLIIMHBI
JIMYHOCTHBIE PE3VYJIBTATHBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOTrpaMm
cpenHero oOmero o0pa3oBaHus (JIMYHOCTHBIM, METampeIMETHBIM U TMpeaMeTHbiM). HaydHo-
METOJUYECKOW OCHOBOW IS pa3palOOTKH IIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPETHETO
o011ero 00pa3oBaHus SABISIETCS CHCTEMHO- JEATEIbHOCTHBINA MOIXO.

B cooTBeTcTBMM ¢ CHCTEMHO-NIEATETBHOCTHBIM TIOJAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOGHUS MpeAMeTa «XUMUsS» Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUS BbIICIEHBI
CJIEIYIOIINE COCTABIIAIOIINE!

OCO3HaHUE OOYYAIONIUMHUCA POCCHICKONW TPaKTAHCKOW WJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEEIICHHIO;

HaJTMYMe MOTUBAIUHU K O0yYEHUIO;

[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHWA JUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEH ¥ MCTOPUUECKUX TPATUIUNA 0a30BOM HAYKU XHUMHUU;

TOTOBHOCTh U CIHOCOOHOCTh OOYyYaromuxcs pPYKOBOJACTBOBAaThCS B CBOEH J1€ATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMU, IPUCYILIMMU LIETIOCTHOM CUCTEMEXUMHUYECKOT0 00pa30BaHMUs;



HaJIM4YMe TPAaBOCO3HAHUS IKOJIIOTUYECKOW KYIbTYPHI U CIHOCOOHOCTH CTAaBHUTH LIETU U CTPOUTH
JKU3HCHHbIC IIAHBI.

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHMSI MpeAMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE yUeOHOU U
BOCIIUTATEIbHOM JIEATEIIbHOCTH B COOTBETCTBUH C TYMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMA W HJACAJlaMH POCCHICKOTO IPakJIaHCKOTO OOIIEeCTBa, NMPUHATHIMU B
oOmiecTBe HOpMaMu U TMpaBWJIAMU TOBEICHUS, CIOCOOCTBYIOIIMMHU IpoOIleccaM CaMOIMO3HAHMUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TMYHOCTU 00Y4AIOIIUXCS.

JIMdHOCTHBIE PE3yIbTaThl OCBOCHUS IMpeaMeTa «XHUMHEs OTPAXKAIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJILHOMN M MPAKTUYECKOM JIEATEIbHOCTH 00yJaroUINXcs M0 pean3aliy MPUHSTHIX B 00IIeCTBE
LEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpasxaancKkoro BoCIUTAHUS:

OCO3HaHMA OOYYAIOMIMMHUCS CBOMX KOHCTHTYLIIMOHHBIX NpaB M OO0SM3aHHOCTEW, YBaXCHHUS K
3aKOHY U IIPABOIOPSIKY;

MIPEACTABICHUS O COLMAIbHBIX HOPMaX U MIPaBUJIaX MEKINYHOCTHBIX OTHOLICHUHN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENIbHOCTU IPH CO3JaHMM Y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M [T03HABaTEIbHbIX 3aJ]ay, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHHUMATh U IIPUHUMATb MOTHUBBI, HAMCPCHU, JIOTUKY U aPT'YMCHTBI APYIUX IIpU
AHaJIN3€C pa3JIMYHbIX BUAOB yqe6H0171 ACATCIIBHOCTH,

2) HNATPHOTHYECKOI0 BOCIUTAHMS

HEHHOCTHOI'O OTHOIICHUS K HCTOPUUICCKOMY U HAYYHOMY HACJICAHUIO OTCUYECTBEHHOM XHUMHU,

YBaXXCHUA K MPOHECCY TBOPUCCTBA B obnactu TCOpPHUU U NPAKTHYCCKOTIO NPUMCHCHHA XUMUH,
OCO3HAaHHUA TOr'0, YTO AOCTHIKCHUA HAYKH €CTb PE3YyJIbTAT JJIHMTCIbHBIX H&6JHOI[€HI/II>1, KpPOIIOTIMUBBIX
OKCIICPUMCHTAJIIBHBIX ITOMCKOB, ITIOCTOSAHHOI'O TPy da y‘IéHI)IX H ITPAKTUKOB;

HHTEPCCAa U IMMO3HABATCIIbHBIX MOTUBOB B IOJTYUYCHHUHU W MOCIICAYIOIICM aHAJIN3C I/IH(i)OpMaHI/II/I 0
NEPCAOBBIX JOCTHKCHUAX COBpCMeHHOfI OTEYCCTBCHHOM XUMUU,

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHMSA:

HPaBCTBCHHOI'O CO3HAHHA, STHYCCKOT'O ITOBCACHUAA,

CITOCOOHOCTH OLICHUBATL CUTYyallUH, CBA3aHHBIC C XHWUMHWYCCKUMH SABJICHUAIMU,U IIPUHUMATDH
OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBIU ICHHOCTH,

TOTOBHOCTH OILICHUBATb CBOE NMOBCACHUEC W TIIOCTYIIKH CBOUX TOBapI/IH_[eﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUEC HOCJ’I@}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupOBaHUS KYJILTYPbI 310POBbA:

MMOHWMAaHUS I[EHHOCTEH 310poBOoro U 0Oe3omacHoro oOpa3a JKH3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXHUIECKOMY 3I0POBBIO;

coOJTroIeHUsT TIPaBUIT 0€30MMaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY, TOBCETHEBHOW JKU3HU U B
TPYJIOBOH AEATENBHOCTH;

MMOHUMAHUS [IEHHOCTH TPaBUI WHANBUAYAIBHOTO U KOJUIGKTMBHOTO 0€30MacHOTO TOBEICHUS B
CUTYaIUSX, YIPOXKAIOIINUX 37JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHUs TIOCTEACTBUNM U HENPHUATHS BPEOHBIX MPHUBBIUEK (YIOTPEOIEHUS aJIKOTOJI,
HApKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKON eI TeIbHOCTH,001IeCTBEHHO
MOJIE3HOM, TBOPUECKON U OPYTUX BUIAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE y4aCTHUE B PELICHHUM IPAKTUYECKUX 3a1ad COLUAIBHOU



HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);
UHTEpeca K  TPaKTUYECKOMY U3YUCHUIO npodeccuit Pa3IMIHOTO pona,B
TOM YHCJIC HA OCHOBE IIPUMEHEHUS TIPEAMETHBIX 3HAHUH 110 XUMHH;
YBKEHUS K TPYAY, JIOISIM TPYAA U pe3yJibTaTaM TPYIOBOH JEATEIILHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHAMBHYAIBHON TPaeKTOPUU 0Opa3oBaHUs,
Oyaymiedi mpodeccun W peaiau3alid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIecTBa;

6) 3K0J0rHYecKOro BOCHHTAHNS:

9KOJIOTUYECKHU 11€J1eCO00Pa3HOro OTHOIIEHUS K IPUPOE, KAK UCTOUYHUKY CYLLIECTBOBAHUS KU3HU
Ha 3eMII€;

MOHUMAaHMs TJIOOATBHOTO XapakTepa HKOJOTHYECKHX NpoOJeM, BIMAHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE MTPUPOAHON U COLMAJIBHOM Cpeabl;

OCO3HaHMS HEOOXOAMMOCTH HCIOJb30BAHUSA JOCTHKEHHM XUMHMM JUId PELICHHs] BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOJIB30BAHNS;

AKTUBHOT'O HENpPUATUSA JCUCTBUH, NIPUHOCSIIMX BPEI OKPYXKaroLEd IPUPOJHON Cpele, yMEHUs
IPOTHO3UPOBAaTh HEOJIArONpPUATHBIE SKOJIOTMYECKHUE IOCIEACTBUS IMPEINPUHUMAEMBIX ACUCTBUI U
IPEeIOTBpaLIaTh UX;

HaJu4usl PA3BUTOIO  JKOJOTMYECKOrO0  MBIIUICHHUS, JKOJOIMYECKOM KYJIbTYPBI, OIBITA
JEATEIIBHOCTH YKOJIOTMYECKOM HAIIPABJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI MU B II0O3HABATEIILHOM,
KOMMYHHKaTUBHOH W COLIMAJIBHOM IpaKTHKE, CIIOCOOHOCTM M YMEHMsS AaKTHUBHO IPOTHUBOCTOSTH
ueosoruu xemohoouu;

7) HeHHOCTH HAYYHOTIO MO3HAHMS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU U OOILIECTBEHHOM MPaKTHKH;

MOHUMaHUs cleuu(pUKH XUMHM KaKk Haykd, OCO3HaHud e€ poiu B (HOpMHUPOBAHUU
palMOHAJIBHOTO  HAYYHOIO  MBILIUICHUS, CO3/1aHUU L[EJIOCTHOTO npejacraBiaeHuss o0
OKpPY’KaroIlleM MHUPE KaK O €AUHCTBE NPUPOJBI U YEIIOBEKA, B TO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN
U pelIeHu! MpodieM COXpaHEeHUsl IPUPOAHOTO PaBHOBECHS,

yOexXAEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUHM JUIsI COBPEMEHHOM ULMBHUIM3alUU: B €€
TYMaHUCTUYECKOW HANpPaBICHHOCTH W BaXXHOW pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHalbHOU
KYJBTYpbl, PELICHUH TJI00aJbHBIX MNPOOJIEeM YCTOWYMBOIO pa3BUTHsS 4YEJIOBEYECTBA — ChHIPHEBOMH,
SHEpPreTU4ecKoil, MUIIEeBOM M KOJOTMYecKOW Oe30MacHOCTH, B PAa3BUTUM MEIHMIIMHBI, O00ECIIeYeHUN
YCIOBUH YCIEIIHOTO TPYJa U SKOJIOTMUeCKUKOM(POPTHOMN KU3HU KaXkI0r0 UieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPAaMOTHOCTHU: IOHUMAHUS CYLUTHOCTH METO/IOB MO3HAHUS, HCIOIb3yEMbIX
B ECTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJb30BAaTh IOJy4aeMble 3HAHUS M aHaluu3a M
OOBSICHEHUS! SABIICHUNA OKPYXAIOIIEr0 MHpAa M IMPOUCXOMAALINX B HEM HM3MEHEHHH, YMEHUs JenaTb
000CHOBaHHbIE 3aKJIIOUYEHHUSI HA OCHOBE HAayUHBIX ()aKTOB M UMEIOIINXCS JaHHBIX C IIeJIbI0 TOTyYeHUs
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHMS JUIsl pelleHus MpoOjeM B
pEeaIbHBIX KU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON JAeSITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY O0OpPa30BaHMIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
HOJIyYEHHUIO HOBBIX 3HAHHUH M0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIIMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3iInyHbIX chepax mpodeccuoHanbHOM e TeTbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOSHHS Y4eOHOTo mpeamera «XWMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIFOYAOT:

3HAYUMBIC JJISL q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06y11a10m1/1x051 MCKIUCHUIITIMHAPHBIC
(MexTpeIMeTHBIC) OOIEHAYYHbIC MOHATHS, OTPAXKAIOIUIME LEIOCTHOCTh HAYYHOW KapTHHBI MHUpa H
cnenn UKy METOIOB TIO3HAHUS, UCTIOIB3yEMBIXB €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, SJHEPTHs,
SIBIICHKE, TPOIIECC, CUCTeMa, HAy4HbIH ()aKT, MPUHIKI, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieJ0BaHue, HaOI0IeHIE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJibHbIe y4eOHbIC IeHCTBHS (ITO3HABAaTEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISATHBHBIC),
oOecrieunBaromue (GopmMupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH W COIUAIBLHOW KOMIICTECHIIHH
00ydJaromuxcs;

CIIOCOOHOCTh 00yYarOLIHXCsI UCII0JIb30BATh OCBOCHHBIC MEKIUCIUTUTHHAPHBIC,
MHUPOBO33PECHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC Y4eOHbIC JCUCTBHUS B MO3HABATEILHOW M COIMAIBHOM
MIPaKTUKE.

MeranpeameTHbie  Pe3yJbTaThl  OTPAXAIOT  OBIAJCHUE  YHUBEPCAIBHBIMU  y4€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PErYJIATUBHBIMU HeﬁCTBHﬂMH.

Ilo3HaBaTe/IbHbIEe YHHBepcaJbHble yueOHbIe AeiicTBUS
Ba3zoBble ornueckue geicTBus:

CaMOCTOSITENIbHO  (hOpPMYIMpPOBATh W aKTyalM3HpoBaTh HpoOJeMy, BCECTOPOHHE €&
paccMmarpuBarth;

OTIpEeAEIATh LENH JeSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKEHUSI, COOTHOCUTh
pE3yJIBTaThl ACSITEIBHOCTH C TIOCTABICHHBIMU LENISIMH;

UCIIOJIb30BaTh NP OCBOCHUH 3HAHUN IIPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIIEISATH XapAKTEPHBIE
NPU3HAKU TIOHATUN M YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHS TS
00BsICHEHUS OTJENbHBIX (PAKTOB U SIBJICHMUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKAIIUHU BEIIECTB U XUMUUECKUX PEaKIHii;

YCTAHABIIMBATh IPUUYNHHO-CJIEICTBEHHbIE CBSI3M MEXIY H3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYKICHUS (MHAYKTUBHBIE, IEIyKTHUBHBIEC, 110 aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKJIFOUYEHHS;

MIPUMEHSTH B MpoLIecce MO3HAHMS, UCIOJIb3yeMbIe B XUMHH CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJENbHbIE NMPEACTABICHUS — XMMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTa, XHMHUYecKas
dopmyna, ypaBHEHHE XHMHYECKOH peakuuu — TpU pelleHHH Y4eOHBIX MO3HABATENBHBIX H
IIPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIEMOEIbHBIE NPEACTABIEHUS JUISl BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aeMBbIX BEIIECTB U XMMHUECKUX pPEaKLUi.

ba3soBble ucciieqoBaTe1bCKHe 1eiCTBUA:

BJIaCTb OCHOBaAMM MCETOJOB HAYYHOI'O IIO3HAHUA BCHICCTB HW XHMHYCCKHUX peaKHI/If/'I;
(GopMynupoBaTh LEJNM M 3aJa4d HCCIIEOBAaHUS, HCIOJIB30BaTh IOCTaBIEHHBIE U CaMOCTOSATENIBHO
c(hOopMyJIMpPOBaHHBIE BONPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI ISl (POPMHUpPOBAHUS
TUIIOTE3bI 10 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

BJIaACTh HaBbIKaMH CaMOCTOATCIIbHOT'O TIaHUPOBAHUSA u IMPOBCACHUA YUCHHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOAAaTh 3a XOJOM IIpOIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBAaTh €ro  pe3yinbrar, (opMyaupoBaTb O0OOOIIEHHMS M  BBIBOABI  OTHOCHTEIBHO
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JIOCTOBEPHOCTH PE3Y/IhTaTOB HCCICIOBAHMS, COCTABIATH OOOCHOBAaHHBIA OTUET O MPOJICIAHHON
pabore;

PUOOPETaTh OIBIT YYSHHUYECKOW HCCIICAOBATEILCKOM M MPOEKTHOW JEATEIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3aj1ad,
NPUMEHEHHIO PA3JIMYHBIX METOJIOB ITO3HAHHUS.

Pabora c undopmanmeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(poOpManuu (HaydyHO-TIOMYJISIpHAS JHUTEparypa
XUMHYECKOTO  COJEpXKaHHs, CIpaBOYHbIe TocoOusi, pecypchl HHTepHera), aHaIM3UpPOBATH
UH(POPMALIMIO PA3IIMYHBIX BUAOB U (POPM IMPECTABICHHS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTb;

(bopMyITHPOBATh 3aIIPOCHI M MPUMEHSATH Pa3IMYHbIC METOJIBI IIPH MOKCKE U 0TOOpe HH(pOpMAITUH,
HEOOXOMMOM JIJIsl BRITIOJTHEHUS YYeOHBIX 3a71a4 ONPEeIEHHOTO THTIA,

NpUOOpETaTh ONBIT HCHOJIb30BAHUA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX ~TEXHOJOTHHA |
Pa3JINYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OopMy TMpeacTaBiIeHUs HWH(POpMAIMHA (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U APYTHE);

WCIIOJIb30BAaTh HAYYHBIN S3BIK B KAQUECTBE CPEACTBA MpH paboOTe C XUMUYECKOW MH(popManuei:
NPUMEHATh MEXIpEeIMETHbIe ((pu3mueckue W MaTeMaTH4eCKWe) 3HAKW M CHMBOJIBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIO0JIB30BATh M MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBAHATIISTHOCTH.

KoMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe JeliCTBHA:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJ€ Juajiora W/Wid JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (HOPMYIMPOBATH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBIMOJIHEHUS MPEATI0KEHHOM
3aJa4u;

BBICTYIIATE C Hp€3€HTaHI/IeI71 PE3YyIbTAaTOB MOo3HaBaTEeIbHOMN ACATCIIBHOCTH, ITOJYUCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMH TPU BBIIOJHEHUH XUMHYECKOI'O SKCIIEPUMEHTA,
IPaKTUYEeCKON pabOThl 10 MCCIEJOBAHUIO CBOWCTB M3Y4aeMBbIX BEILECTB, peATU3alMd y4eOHOro
npoekta #  (HOPMYIUPOBATh BBIBOJABI 1O pE3yJbTaTaM TMPOBEAEHHBIX MCCICIOBAHUM TyTEM
COTJIaCOBaHUS MO3UIMI B X0/1€ 00CYKIEHHUS 1 OOMEHa MHEHUSMHU.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIe JeiicTBHSA

CaMOCTOSITENIFHO TUJIAHUPOBaTh W  OCYIIECTBISATH CBOIO TO3HABATENBHYIO JIEATEIBHOCTD,
ompezaenss e€ IeTd W 3aJadd, KOHTPOJHMPOBATH W 1O Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeJyIaraeMblid aITOPUTM JCHCTBHI IPH BBITOJTHCHUNYICOHBIX M CCIIE0BATEIBCKUX 3a/1a4, BEIOUPATh
HanOosiee A((PEKTUBHBIA CITOCOO WX PEIICHUS ¢ YIETOM TMOJYYEHUS HOBBIX 3HAHHMM O BEIIECTBAX U
XUMHUYECKHX PEaKIIHSIX;

OCYIIIECTBISATH CAMOKOHTPOJIb CBOCH AESITENFHOCTH Ha OCHOBE CaMOaHaIM3a NCAMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD OTPAXKaIoT:
-c(hOpMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKON COCTABJISIONIECH €CTECTBEHHO-
HAy4YHOW KapTHHBI MUPA, POJIM XVUMHH B MTO3HAHUU SBICHUN MPHUPOIBI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (QYHKIIMOHATHHON I'PaMOTHOCTH, HEOOXOIUMOM Ul pelIeHUs] MPAKTHYECKUX
3aJa4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUSK CBOEMY 3[J0POBBIO U MPUPOTHOM Cpee;
-BJIaICHUC CHUCTEMOU XUMHYECKHX 3HaHI/II>'I, KOTOpad BKJIHOYACT: OCHOBOIIOJAralOIIUC IMOHATHA
(XMMHUYECKUII ~ JJIEMEHT, aroM, DJIJIEKTpOHHas 000JIoYKa aToma, MOJEKyNa, BaJlEHTHOCTb,
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ANIEKTPOOTPHULIATEIILHOCTh, XUMHUECKas CBA3b, CTPYKTYypHas Gopmyna (pa3BEpHYyTast M COKpaIi&éHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBII 00BEM, YIIIepOaHBIHN CKeNeT, (PyHKIMOHAIbHAS TPYIa, paaukKal,
U30MEPHs, U30MEPBI, TOMOJIOIMYECKUN Psill, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOA U a30TCOACPIKAIINE
COEIMHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAIMHEHNS); TEOPUU U
3aKOHbI (Teopusl CTpOeHUs opraHmyeckux BemecTB A.M. ByrnepoBa, 3aKOH COXpaHEHHsS MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XMMHUHU; MUPOBO33PEHUECKHUE 3HAHUS, JIEKALIUE B
OCHOBE MIOHUMAaHHUs IPUUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJIECHUH, (PaKTOJOTMUECKUE CBEACHUS
0 CBOIICTBax, cOCTaBe, MOJYYEHUH U O€3011aCHOM HCIOJIb30BAHNYU BaXKHEHIINX OPraHUYECKHX BEIIECTB
B OBITY U IPAKTUYECKON AEATENbHOCTH YEJIOBEKa;

-c(hopMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSTUH, yCTAaHABIMBaTh  MX
B3aUMOCBSI3b,  MCIIOJB30BaTh  COOTBETCTBYIOLME  IIOHATHUS IIPU ONMCAHUHU COCTAaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COSAUHEHNN;

-c(OpMUPOBAHHOCTH yMEHUHI HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
COCTaBIICHHST MOJICKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOI) (OpMyNl OpraHHYECKUX
BEIIECTB M YPAaBHEHUNM XWUMHYECKMX pPEaKLMH, W3TOTaBIMBATH MOJEIM MOJEKYJI OPraHMYECKUX
BEILECTB IS WIUTIOCTPALMHA UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

-c(hopMUPOBAHHOCTh YMEHUH YCTAHABIMBATh IPUHAMICIKHOCTh HM3YYEHHBIX OPraHMYECKUX
BEILIECTB 110 UX COCTaBY M CTPOCHMIO K ONPENEeIEHHOMY KiacCy/TpyIe

coequHEHUI (YTrJIeBOAOPO/IbI, KUCIOPOJ W a30TCOJEpKallie COECIUHEHUS, BBHICOKOMOJICKYIISIPHBIE
COC/IMHCHU ), 1aBaTh UM Ha3BaHUs 10 cucremathnueckoiHoMmeHknatype (IUPAC), a takke mpUBOIUTH
TPUBHAJIbHBIC HA3BaHUS OTJCIbHBIX OPraHWYECKUX BEIICCTB (ITHJICH, TPOMMJICH, AallCTHJICH,
STUJICHTTIUKOJb, TIHUIEPHUH, (eHOol, popMalbaerul, aleTalbIerujl, MypaBbHHAs KHUCJIOTa, YKCyCHAs
KHCII0Ta, OJIEMHOBAsI KHCJIO0Ta, CTEAPUHOBAs KHCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmal, IeJUTI0N03a, TIUINH);

-chOpMHUPOBAHHOCTH YMEHUS ONPEACIATH BUIBI XHMUYECKOU CBS3H B OPraHUICCKUX COSTMHCHUSIX
(omMHaApHBIE U KpaTHBIE);

-c)OPMHUPOBAHHOCTH YMEHHUSI MIPUMEHSITH MOJIOKEHUS TEOPHUH CTPOEHUSI OPTaHUYECKUX BEIIECTB
A.M. BytnepoBa /i 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHUS MACChl BEUIECTB;

-cOpMHUPOBAHHOCTh YMECHHI XapaKTePH30BaTh COCTaB, CTPOCHUE, (DU3MUECKUE U XHUMHUYCCKUC
CBOMCTBA THIHWYHBIX IPEICTABUTENCH Pa3IMIHBIX KIACCOB OPraHWYECKUX BEHISCTB (METaH, JTaH,
STWICH, TPOIWJICH, ameTwuieH, OyramueH-1,3, mermnOyraguen- 1,3, O€H307, METaHOJ, 3TaHOII,
STWJICHIJIUKOJb, TIUIEpUH, (DEHOJN, aleTalbJern]l, MypaBbHHAs WM YKCYCHas KHCJIOTHI, TJFOKO3a,
Kpaxmall, [eJUTI0I03a, aMUHOYKCYCHAsI KHCII0Ta), WUTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKIYy HUMH
YPaBHEHUSIMHA COOTBETCTBYIOIINX XUMHUYICCKUX PEAKIIMH C UCTIOJIh30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

-cOpPMHUPOBAHHOCTh YMEHUSI XapaKTEepPHU30BaTh MCTOYHUKH YTIIEBOJAOPOTHOTO CHIpbS (HE(TH,
OPUPOJHBIN ra3, yroip), crnocoObl HMX NEepepabOTKU M NPAKTHUECKOE MPHUMEHEHHE MPOJYKTOB
nepepadoTKH;

-cOpMHPOBAHHOCTh YMEHUN TPOBOAUTH BBIYUCICHHS MO XUMHUYECKUM YypaBHEHUSM (MacChl,
00BEMa, KOJIMYECTBA MCXOHOTO BEIECTBA WIIH MPOJIYKTA PEAKIIUHU 10 U3BECTHBIM ~ Macce, 00BEMY,
KOJIMYECTBY OJHOTO W3 HWCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

-cOpMHUPOBAHHOCTh YMEHMI BJIAJIeTh CHCTEMOH 3HaHHW 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCTONB3YEMBIX B XUMHH MPHU U3YUYEHUU BEIIECTB M XMMHYECKHUX sIBIICHUH (HabmoaeHue,
U3MEpEeHHUEe, JKCIIEPUMEHT, MOJCIUPOBAHUE), WCIIOJb30BaTh CHUCTEMHBIC XHMHUYCCKHUE 3HAHUS IS
MPUHATHS pENICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIMsX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

-c()OpMHPOBAHHOCTh YMEHHUM cobmomath  TpaBUIIa MOJIE30BAHUS XMMHUYECKOMH
MOCY/I0M ¥ 1ab0paTOpHBIM 000PYAOBAHUEM, a TAKXKE ITPaBUIIA OOPAIICHHUS C BEIIIECTBAMUB COOTBETCTBUU C
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UHCTPYKLHUSMHU IO BHIIOJTHEHUIO Ja00PATOPHBIX XMMUYECKHX OIBITOB; C(HOPMUPOBAHHOCTh  YMEHUH
IJIAHUPOBATH u BBIIIOJHATh ~ XMMUYECKUN HKCIEPUMEHT (IIPEBpPALICHUS] OPraHUYECKUX
BEILECTB IIPU HArPEBaHMM, IOJYYCHHE STWICHA U WU3Y4YEHHE €r0 CBOMCTB, Ka4€CTBEHHBIC pPEAKLUU
OpPraHMYeCKUX BEINECTB, JACHATypauusi OCNKOB MpH HArpeBaHWH, IBETHbIE pEAaKUUU OCIKOB) B
COOTBETCTBUH C MIPABUJIAMH TEXHHUKH O€30MacCHOCTU MpPHU OOpaIlleHUH C BEIIECTBAMU U JaOOpaTOPHBIM
000pyI0BaHUEM, MPEJCTABIATh PE3YJIbTAaThl XMMUYECKOTO SKCIIEPHUMEHTa B (JOpME 3aluCh ypaBHEHUH
COOTBETCTBYIOLIMX peakluii U HOpMyIUpOBaTh BEIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

-cQOPMHUPOBAHHOCTh yYMEHHMM KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMaIHIo,
MOJTy4aeMyIO U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBOi nHpopmanuu, IHTEpHET U APYTUX);

-cOpMHUPOBAHHOCTH YMEHUH COOMIOAATH MPaBUia SKOJIOTMYECKH 11€J1IeCO00pa3HOr0OBEICHUS B
OBITY U TPYJIOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYXAIOLIEeH MPUPOTHOU
Cpelpl, OCO3HaBaTh ONACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3Mbl OINPEAECIEHHBIX OPraHHUYECKUX
BellecTB, MmoHuMas cmbica nokazatens [IJIK, moscHaTe Ha mpumepax cHnocoObl yMEHbBIIECHUS U
MpEeI0TBPALICHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKaA,

JUIsl 00YYaIOIIUXCsl C OrPAaHUYEHHBIMU BO3MOXXHOCTSMH 3/JI0POBBS: YMEHHE NMPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBICHHI;

JUIS CJIETBIX M CIa0OBUISAIIMX OOYYArOIIMXCS: YMEHHUE HCIIOJIb30BaTh PENbe(HO TOUYEUHYIO
cuctemy obo3Hauenuit JI. bpaiins nms 3anucu XxuMudeckux GopmyiL.

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHu4eckasi XUMUs» OTPaKkaroT:

-c(hopMUPOBAHHOCTh NPEACTABICHUN: O XHMHYECKOM COCTaBIAIOLIEH €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpPA, POJIM XUMHHA B IIO3HAHWW SIBJICHUH NPUPOABI, B HOPMUPOBAHMM MBIIUICHUS U
KYJIBTYpPbI JUYHOCTH, €€ (PYHKIIMOHAIbHON IPAMOTHOCTH, HEOOXOUMON /IJIsl PElIEHUs] MPAKTUYECKUX
3aJa4 ¥ 3KOJIOTMYeCKH 0OOCHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpene;

-BJIaJICHUE CUCTEMOM XUMHMYECKHMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolUe MOHATHS
(XMMHYECKUI 3JIEMEHT, aToM, M30TOM, S-, P-, d- AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYIA,
MOJIb, MOJISIPHBII 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIEHMS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, HMOHHAs, MeTaJulM4yecKas, BOJOPOJHAs), KPHUCTAIJIMYECKass PpEeIIETKa, THIIbI
XUMHYECKHX PEaKLMH, pacTBOpP, AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, JIEKTPOIUTHUYECKAs IHUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON peaKkluu, XMMHUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUsl FIEKTPOIUTUYECKON Tucconnannu, nepuoanyeckuil 3akon .M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS M TNPEBpAIICHUS DSHEPIUM INPU XUMHUYECKHX
pEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKHUE 3HAHMS, JIeXKAIIE B
OCHOBE TIOHUMAaHUS MPUUYUHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBJICHUH, (PaKTOJIOTHUECKUE CBEICHUS
O CBOMCTBax, COCTaBe, MOJYyYEHHUH U OE30MacCHOM HCIOJIb30BaHUU BaXKHEUIINX HEOPraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM 1eATEIbHOCTH YEJIOBEKa;

-c)OPMHUPOBAHHOCTh YMEHUN BBISIBIISITH XapaKTEpHbIE NMPU3HAKU MOHATUMN, yCTAHABIMBATH  HX
B3alMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOILIIME MIOHSITHUSI IIPU ONMCAHUU HEOPraHUUYECKUX
BEIIECTB M WX MpeBpalleHuii; chopMUPOBAaHHOCTD YMEHUU UCIIOJIb30BAaTh XUMHYECKYIO
CUMBOJIUKY JUIsl COCTaBlieHHUS (QOpMYyJT BELIECTB U YpaBHEHHM XHMHUYECKHUX  peakui,
cucrematrueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX HEOPTaHUYECKHX
BeIIeCTB (yrapHbIi ra3, yrileKHCIbli ra3, aMMMaK, TraméHas U3BeCTh, HeraméHas M3BECTb, MUTHEBAs
CoJla, MUPUT U IPYTHE);

-c(hOpMUPOBAHHOCTh YMEHUI OIpPEIENATh BAJCHTHOCTh M CTENEHb OKHMCIEHHS XHMHYECKUX
3JIEMEHTOB B COEAMHEHUSX PAa3IMYHOIO COCTaBa, BHUJ XMMHYECKOH CBs3M (KOBaJCHTHAas, MOHHas,
METAJIJIMYECKasl, BOJOPOAHAs) B COECIWHEHUAX, THUI KPUCTAJUIMUECKON pEIETKH KOHKPETHOIO
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BEIECTBA (aTOMHAs, MOJICKYJIIpHAs, HOHHAsI, METAJUIMYECKasi), XapaKTep Cpelbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

-cOpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh NMPUHAAIEKHOCTh HEOPTaHMUYECKHUX BEIIECTB MO UX
COCTaBY K OIpeNeIEHHOMY KJIacCy/Tpynne COequHEHUH (TIPOCThIE BEIIECTBA — METAJIBI M HEMETAJLIBI,
OKCH/Ibl, OCHOBAHWSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUU pPACKPHIBATH CMBICJH MEPUOINYECKOTO 3akona /JI.W.
MenzeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U MPOrHOCTUYECKYIO
byHKIINY,

-cOPMHUPOBAHHOCTh YMEHUH XapaKTepPU30BaTh AJICKTPOHHOE CTPOCHUE ATOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuogmveckoil cuctembl xumuueckux anemeHtoB [[.M. Menpaeneena,
UCTIONB3Ys MOHATHUSA «S-, P-, U-3JICKTPOHHBIC OpPOUTATIHY,

«QHEPreTUYECKUE YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX IJIEMEHTOB
U X COCIMHEHMH IO nepuojaMm u rpymnmam llepruoanyeckoi cuctemMsl XUMHUYECKUX 21eMeHToB [I.1.
Menneneena;

-cOpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHHE TEHETUYECKOM
CBSI3U MEXITY HEOPraHUYECKUMHU BEIIIECTBAMH C TTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

-cpOPMHUPOBAHHOCTh yYMEHHUS  KJIacCUPHUIMPOBATh XMMHUYECKHE  PEAKIUU IO Pa3InIHBIM
npu3HaKkaM (YHCIy M COCTaBY pPEardupyrolIiX BEIIECTB, TEIUIOBOMY 3G (EKTy peakiuu, U3MEHECHHUIO
CTeneHel OKUCIIEHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIYACTHIO KaTaIN3aTopa);

-cOpPMHUPOBAHHOCTh YMEHUW COCTaBJISATh YPAaBHEHUS PEAKIMM pa3IMYHBIX TUIIOB, TMOJHBIE U
COKpaIIEHHBIE YPaBHEHHS peaklMii HOHHOTO OOMEHA, YYUThIBasl yCIOBHS, MPU KOTOPBIX STU PeaKIuu
UIYyT 10 KOHIIA;

-c()OPMHPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIIMH, MOJITBEPIKIAIOIINE KAYECTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

-cOPMHUPOBAHHOCTh YMEHHUM PACKPBIBaTh CYIIHOCTh OKHCIUTEIBHO- BOCCTAaHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHHUS IEKTPOHHOTO OallaHca 3THX PEaKIIHii;

-COPMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCHUMOCTb CKOPOCTH XHWMHYECKOW peakiuuu OT
pa3nn4HbIX  (AKTOPOB; XapakTep CMEIIEHUS XHUMHUYECKOT0 pPABHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3nencTBus (npunuun Jle [larense);

-c(hopMUPOBAHHOCTH YMEHHMH XapaKTepu3oBaThb XHUMHUYECKHE IPOIECCHI, JeXKallue B OCHOBE
NOPOMBIIIJICHHOTO  TOJYYEHHUS CEepHOW KHCIOThl, aMMHMaka, a Takke Cc(HOpMUPOBAHHOCTD
npefcTaBieHuit 00 OOIMX HAy4YHbIX MNPUHIMIAX M HKOJOTHYECKUX IMpobiieMax XHMHUYECKOTo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NMPOBOIUTH BBIUMCICHUSI C UCTIOIb30BAaHUEM MOHSTUS
«MaccoBasi J0JIsI BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHH Ta30B NMPU XUMHUECKUX PEaKIHsiX,
Macchl BellecTBa Win 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OTHOTO
U3 Y4acTBYIOIIMX B peaklMU BEIIECTB, TEIMIOBOro 3¢ (dexTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, IPEBPALLEHUS U COXPAaHEHUSIIHEPTHH;

-c()OpMHUPOBAHHOCTH YMEHUH co0ro1aTh npaBwjia  IMOJb30BaHUS XUMHYECKON
nocy1oi u 1abopaTopHbIM 000PYIOBAHUEM, A TAKKE ITPABUIIa OOPAILICHNS C BEIIECTBAMUB COOTBETCTBUU
C MHCTPYKIUSIMH T10 BBIITOJTHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;CHOPMUPOBAHHOCTh ~ YMEHUHN
MJIaHUPOBATD U BBINOJHATH  XUMHUYECKUN

AKCIEPUMEHT (pa3joKEHUE MEPOKCHUA BOJAOPOJA B IPUCYTCTBUM KaTalu3aTopa, ONPEICIIEHUE CPENbl
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pPacTBOPOB BEIIECTB C MOMOILNBIO YHHBEPCAJTBHOT'O WHAMKATOPA, BIMSHHUE PAa3IMYHBIX (PAKTOpOB Ha
CKOPOCTh XMMHYECKON PEaKIuu, PEeaKIMy MOHHOTO OOMEHA, KAa4eCTBEHHBIC PEaKIMH Ha Cyiab(ar-,
Kap6OHaT- U XJIOPpUA-aHUOHBI, HAa KATHOH aMMOHUS, PCHICHUC OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEMaM
«Metamnsi» 1 «HemMeTalnb»)B COOTBETCTBHH C TIPABUIIAMHU TEXHHUKH O€30MAaCHOCTH MPU OOPAIICHUH C
BEIICCTBAMH U JIADOpaTOPHBIM  OOOpPYNOBAaHWUEM, IMPEACTABIATh  PE3YJIbTAThl  XHUMHYECKOTO
AKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHUH COOTBETCTBYIOIIMX PeaKIuil U (JOpMYIHPOBATH BBIBOJBI HA
OCHOBE ATHX PE3yJbTaTOB;

-chOpMUPOBAHHOCTH YMEHHH KPHUTHUYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpMaIuio,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHUKOB (CPEACTBa MAaCCOBOW KOMMYHUKAIMK, VIHTEpHET U IpYyruXx);

-c(hopMUPOBAHHOCTH YMEHHIT COOIIOATH MPaBHJIa SKOJOTHUECKH 11eJIECO00PA3HOTOMMOBE/ICHUS B
OBITY U TPYJIOBOM NEATEILHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/JI0POBbSI U OKPYXaIoIlled MPUpPOAHOU
Cpcabl, 0CO3HABATh OITACHOCTb BO3I[CI>1CTBH$I Ha )KUBBIC OPTaHU3MbI OHpCIIGHéHHBIX BCIICCTB, IIOHHUMAsA
cmblicn mnokazarenss IIJIK, mosicHATh Ha mpumepax crnocoObl YMEHbBIIEHUS M IPEJOTBPALICHUS UX
BPEIHOTO BO3JCHCTBHUS HA OpraHU3M YEIIOBEKA;

=1J1 06yanOHIHXC$I C OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA: YMCHUC IIPUMCHATHL 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYCCKHX SIBIICHHIA,

-IUTSL CJICTIBIX W CIIA0OBUISIIUX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh pPElbe(HO TOUYCUHYIO
cuctemy obo3HaueHuid JI. bpaiins mis 3anmucu XuMU9IecKuX (OpMyIL.

B mporiecce ocBOCHUS NUCHUTUIMHBI XUMUSL Y OOYYArOIIUXCS JTOJDKHBI (DOPMHPOBATHCS 00IITHE
komnetenuu (OK):
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Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHI U

I[Inanupyemble pe3y/jbTaThl 0CBOCHHS IMCHUIIHHDI

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI PEIICHUs
3amaq
npodeccHoHaIbHON
IEATeLHOCTH
NPUMEHUTEIBHO K
pa3IUUHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K TpPYJy, OCO3HAaHUE IIEHHOCTH MacTepCTBa,
TPYIOIIO0uE;

- TOTOBHOCTh K aKTHBHOW JESTEIBHOCTH TEXHOJIOTUYECKOU U
COLIMATIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTH WHHUIIMHPOBATH,
IUIAHUPOBaTh UM CaMOCTOSITENIBHO  BBIMOJHATH — TaKYIO
JeSTeTbHOCTB;

- UWHTEpeC K pa3audHbiM cdepaMm TpodheCcCHOHATBLHOM
JIeSTeTbHOCTH,

OBananenue YHHUBEpPCAIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMHU ACHCTBUAMM:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

- CcaMOCTOSITENbHO (OPMYITUPOBATH U  aKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBATh CYIIECTBCHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHUS, KJIacCUPUKaUKU U 0000IICHUS;

- OMpeNeNnsaTh LENU AESITeIbHOCTH, 3a/aBaTh IMapaMeTpbl U
KPUTEPUU UX JTOCTHKECHUS;

- BBIBJISATH  3aKOHOMEPHOCTM W NPOTHBOPEUYUST B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBbI B JESITEIbHOCTb, OLEHUBATH
COOTBETCTBUE  pE3yJbTAaTOB ILEJISIM, OLEHHMBaTh PUCKHU
MOCJIE/ICTBUM JI€ATEIbHOCTH;

- pa3BUBaTh KpPEATHBHOE MBINIJIEHHE TP  PEHICHUHN

- BJAJETh CHCTEMOM XUMHUYECKUX 3HAHHUMU, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralolMe TMOHATUS (XUMUYECKUN
3JIEMEHT, aTOM, JJICKTpOHHas 000J0YKa atoma, s-, p-, d-
JNEKTPOHHBIE OpOMTATM  aTOMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTEIEHb
OKHCJICHUSI, XMMHUYECKasi CBsSI3b, MOJIb, MOJSIpHas Macca,
MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, GyHKIHOHATbHAs
rpymnna, pagukaji, U30MepHUsi, U30MEPbI, TOMOJIOTHYECKUN
pAn,  TOMOJIOTH,  yIJIEBOJAOPOABL,  KHUCIOPOA- |
a30TCO/ICpKAIINE COCIUHECHHS, OMOJOTUYECKH aKTHWBHbBIC
BellecTBa (yriaeBObl, )KUPHI, OCIKH), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS,
KpUCTAJUIMYECKasi pelIeTKa, TUIbl XUMUYECKUX pPEaKIuil
(OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE, JK30- u
SHJOTEPMUUECKHE, PEaKIlMM MOHHOTO OOMEHa), pPacTBOp,
BJIEKTPOJUTHI,  HEDJIEKTPOJHUTHI,  BJIEKTPOJUTHYECKAS
JMCCOLUMaNus, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEaKIuu, XUMUUYECKOE PaBHOBECHE), TEOPUH
Y 3aKOHBI (TEOPHs] XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX
BemiectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUYECKOU
auccounanuu, nepuonnueckui 3akon /.M. Menneneesa,
3aKOH COXpaHEHUSA Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN S3BIK XUMHH, (PAKTOIOTUUYECKHIE CBEICHUS
O CBOWCTBaxX, COCTaBe, IMOJIYyYEeHUH U O€30MacCHOM
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JKU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:
- BIIQJCTh HABBIKAMH  Y4EOHO-UCCIEAOBATEIbCKONH U
MIPOEKTHOH JIeATETbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIIem;

- BBISABJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIG CBs3H )41
aKTyaJII/I3I/IpOBaTb 3a11aqy, BBIABHUT'aTb FI/IHOT€3y ce peH_IeHI/ISI,
HAaXOJUTh  apryMEeHThl  JJIs  JIOKa3aTejlbCTBa  CBOUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- aQHAJIM3HUPOBATh IMOJIYUEHHBIE B XOJ€ pEUICHHS 3aJaud
pe3ynbTaThl, KPUTUYECKU OLEHUBATh HX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJH)HYIO nu
HpaKTI/I‘-ICCKyIO O6JIaCTI/I KU3HEACATCIIBHOCTH,

- yYMEThb HUHTETPUPOBATH 3HAHUS W3 pPa3HBIX IIPEIMETHBIX
o0JacTen;

- BBIIBUraTh HOBBIE WJEH, MpelaraTb OpPUTHHAIbHBIE
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTD MX HMCITOJIL30BaHUS B IT03HABATEIBHOMN U

COIIMATLHOM ITPAKTHUKE

HCIIOJIB30BaHHUHN BayKHEHIITNX HEOPraHN4CCKUX n

OpraHU4Y€CKUX  BCIICCTB B 6I)ITy u HpaKTquCKOﬁ

JACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XaPAKTCPHBIC IIPU3HAKU W B3aMMOCBA3b

HU3YUYCHHBIX HOHHTHfI, MNPUMCHATH COOTBCTCTBYIOIIUC

IIOHATUA npu OIIMCaHUHN CTPOCHUA n CBOICTB

HEOPraHWYEeCKUX | 170:¢
MpEBpaIICHUN;

3HAHUH C MOHATHSIMH MU MNpEACTAaBIICHUAMU OPYTHUX

OpPraHu4YCCKuX
BBISIBJISITH

BCIICCTB H
B3aMMOCBA3b XHMHUYCCKHX
C€CTCCTBCHHOHAYYHbIX IPCAMECTOB;

- YMCTb HCHOJIB30BATH HAMMCHOBAHUA XUMHYCCKUX

COCAMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U

NPUKJIQJHOM  XMMHM W TPUBHAJIbHBIE  HAa3BaHUA
BaKHEHUIITIX
dbenomn,
yTrapHbIN ra3, yriIeKUCIbli ra3, aMMHUaK, raiieHas u3BecTb,
HeraleHasi U3BeCTh, MUThEBAsI CO/Ia U APYTHUX), COCTABIATH
(hopMyIIbI HEOPTaHWYECKUX U OPraHMYECKUX BEIIECTB,

YpaBHCHUA XUMHUUYCCKUX peaKL{HfI, OOBSICHATh UX CMBICII;

BEIIECTB (ITWJICH, AlleTWICH, TJIHIIEPHH,

dbopmanbieru, YKCyCHas KHUCJIOTa, TJIUIIMH,

MIOATBEPKIATh  XapAKTEPHbIE XMMHUYECKHME CBOMCTBA

BEIIECTB  COOTBETCTBYIOIIMMH  OJKCIIEPUMEHTAMH W
3alUCsIMU YPaBHEHUN XUMHYECKUX PEAKIIH;

- YMETh YCTaHaBIIMBaThb IPUHAMICKHOCTh HN3YYECHHBIX
HEOPraHWYECKUX U OpPraHUYEeCKUX  BEUIECTB K
ONpPEIEICHHbIM KJlaccaM U TIpylnmaM COEJUHEHUH,
XapakTepU30BaTb HMX COCTAaB M BaXXHEHIIME CBOMCTBA;
OTIpeNieNIATh BHUJbl XMMHUYECKUX CBsA3el (KOBaJeHTHas,
HMOHHAs, MeTaJUIn4ecKas,

BOJIOPOJHAS), THIIBI
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KPUCTANIMYECKUX PELIETOK BELIECTB; KiIaccu(UIUpPOBaTh
XUMHUYECKHE PEAKIINH;

- chopMHUpOBaTh MPEACTABICHHUA: O MaTepUAIBHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTAX U I103HABAEMOCTHU
SIBJIGHUI NIPUPOABI; O MECTE U 3HAYEHUU XMMHUU B CUCTEME
€CTeCTBEHHBIX HayK M €€ poilu B oOecrneyeHuu
YCTOMYMBOIO  PAa3BUTUS YEJIOBEUYECTBA: B  PELICHUH
npoOaeM 53KOJOrMYECKOM, IHEpreTH4ecKOd M MHILEBOH
0€30I1aCHOCTH, B PAa3BUTUU MEAMULUHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX MCTOUHUKOB SHEPTUH, B 00ECIIEUeHUN
PaLMOHATIBHOIO IPUPOJONOIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILEH KyJIbTyphl YENOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpenie;

- BIAJCTh CHCTEMOM XHMHYECKMX 3HAaHHM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolye MOHATHUS (JIOMOJIHUTEIBHO
K cHCTeMe HOHATUI 0a30BOro ypoBHA) - H30TOIbI,
OCHOBHOE ¥  BO30YXIEHHOE  COCTOSHHE  aTroMma,
ruOpuIu3anys aTOMHBIX opOuTanei, xumMudeckas cBsizb ("
@ " m "", KpaTHble CBSI3U), MOJIApHAs KOHIIEHTpaIlUs,
CTpyKTypHast  Qgopmyna, u3oMepusi  (CTpyKTypHas,
reOMETPUYECKAst (uMc-TpaHc-u30MepHs), THIIBI
XUMHYECKHUX PeaKluii (roMo- U reTeporeHHbIe, 00paTuMBble
U HeoOpaTHMbIE), pPacTBOPBl (MCTUHHBIE, TUCIIEPCHBIE
CUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb AMCCOLMALINH,
AJIEKTPOJIN3, KPEKUHI, PUPOPMHHT); TEOPUU M 3aKOHBHI,
3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIEXKAINE
B OCHOBE I[IOHHUMaHHs MPUYUHHOCTH U CHCTEMHOCTH
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XUMHUYECKHUX SBJICHUH, COBPEMEHHbBIE MPEACTaBICHUSI O
CTPOCHMHM BEIECTBA Ha AaTOMHOM, MOJIEKYJSIPHOM H
HA/IMOJICKYJISIPHOM YPOBHSIX; IpeCTaBICHUS 0
MEXaHU3MaX XMUMUYECKUX PEAKIHHA, TEPMOAMHAMHYCCKUX
U KHHETHYECKHX 3aKOHOMEPHOCTAX HX MPOTEKAaHUs, O
XMMHUYECKOM  PAaBHOBECHH, JIUCHEPCHBIX  CHUCTEMaXx,
(akTonornueckue CBEACHHMS O CBOWCTBaxX, COCTaBe,
MOJlyYeHUU M 0e30IaCHOM HCIOJIb30BaHUU Ba)KHEUIINX
HEOPraHUYECKUX W OPraHMYeCKHX BEIIEeCTB B OBITY U
MPAKTUYECKON NIeATEIbHOCTH YeJIOBEKa; OOIIUX HAyYHBIX
NPUHILINANAX XUMHYECKOTO MPOU3BOJCTBA (HAa MpHUMEpe
NPOM3BOJICTBA CEPHOM KHCJIOTBHI, aMMHaKa, METaHOJa,
nepepaboTKu HEPTH);

- YMETb MMPOBOJIUTH PACUETHI 10 XUMUIECKUM (OpMyJIaM U
YpaBHEHHSM XHMHYECKHX PEAKIHUH C WCIOIb30BaHUEM
(Gu3NYEeCKUX BETUYMH (Macchl, 0O0beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTepU3YIOIUX BEIlIECTBA c
KOJINYECTBEHHOM CTOPOHBI: PACYeThl MO HAaXOXKIACHUIO
XUMHUYECKOH (OopMysbl  BEIIECTBA; pPAacyeThl Macchl
(o6bema, KoMyecTBa BELIECTBA) NPOAYKTA PEaKIUU, €Cln
OJTHO M3 WCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa ¢
ONPEACICHHON MacCOBOM JI0JIe PAaCTBOPEHHOIO BEIIECTBA
WJIM J1aHO B M30BITKE (MMEET MPUMECH ); pacueThl MacCOBOM
WM 00bEMHOMN JTOJIM BBIXOJa MPOAYKTA PeaKkiuu; pacyeThl
TEIIoBoro 3ddexra peakuuii, OOBEMHBIX OTHOIICHHIA
ra3os;

- YMETh BBISABJIATH XapakTepHbIE MPU3HAKK U B3aUMOCBS3b
W3YYEHHBIX TOHSITHH, TPUMEHATH COOTBETCTBYIOIIHE
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NOHATUS IPU  ONHWCAHUM  CTPOEHUS U  CBOICTB
HEOPraHWYECKUX M OpPraHWYeCcKMX BELIECTB M HX
[IPEBpAIICHUM; BBIABIITH  B3aUMOCBA3b  XHMHYECKHMX
3HAHUM C TOHATUSAMU U IIPEACTABICHUAMU APYIHX
npeaMeToB Uisi  0ojiee  OCO3HAHHOTO TOHUMAHUS |
OOBSICHEHUS! CYIIHOCTH MAaTE€pHaJbHOTO E€IWHCTBA MUPA;
UCIIOJI30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHMS IS
OOBSICHEHUS U TPOTHO3UPOBAHMS SIBICHUH, HMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOJLY;

- yYMETh UCIOJIb30BaTh HAUMEHOBAaHUS XUMHUYECKUX
COCIMHEHUI MEXIYyHAPOAHOTO COH3a TEOPETHUECKOW M
IIPUKJIAJHON XMMHUHU W TPUBHAIIBHBIC HA3BAHUs BELIECTB,
OTHOCAIIMUXCSA K H3YYEHHBIM KJIACCaM OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHMI; WCIIOJIB30BAThH
XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHUus (GopMyll
HEOPraHUYECKUX BEILIECTB, MOJIEKYJIAPHBIX u
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(opMys OpraHMYECKUX BEIIECTB; COCTABIATh YpaBHEHMS
XUMUYECKUX pPEaKUMh M pacKpblBaTb HX CYLIHOCTB:
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX peakumit
MIOCPEJCTBOM COCTaBJIEHUS 3JIEKTPOHHOro OajaHca 3TUX
peaKkmuii; peaknuii MOHHOTO OOMEHa MyTeM COCTaBIICHUS
WX IOJIHBIX M COKPAIlCHHBIX HOHHBIX YPABHEHUI; peaKkni
THJIPOJIN3a, PEAKLUH KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe
TUAPOKCOKOMILIEKCOB LIMHKA u QIIOMUHUS);
MOATBEPKIATh  XApAaKTEPHbIE XMMHYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOLIMMH  DJKCIIEPUMEHTAMU U
3alUCSIMU YPaBHEHUN XUMHYECKUX PEAKIIUM;
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- yMeTh  KiaccUpUUUpPOBATH  HEOPraHUYECKUe U
OpPraHMYECKHE BEUIECTBA M XUMHUYECKHE PpEAKLUH,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTCPUU IS
KJIacCU(PUKAUKA HM3y4aeMbIX XUMHUYECKUX OOBEKTOB;
XapakTepu30BaTb COCTAaB W  BaXHEHIIME CBOMCTBA
BEILIECTB, MPUHAJICKANIUX K OMpPEIENEHHbIM Kiaccam U
rpynmnaM CcoeIuHeHUuN (IpOCThle BEIIECTBA, OKCH/IBI,
THUAPOKCHUBI, COJIU; YIJIEBOJOPOABI, MPOCThIE 3(UPHI,
CHUpThI, (EHOIbI, albJIeTUJbl, KETOHbI, KapOOHOBBIC
KHUCTIOTBI, CIOKHBIE 3(UPBI, KUPBI, YIIIEBOAbI, AMUHBI,
AMUHOKHCIIOTHI, O€JIKM); MPUMEHSATh 3HAHUS O COCTaBe U
CBOMCTBax BEIIECTB IS AKCIEPUMEHTAIBLHON MPOBEPKHU
TUTIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKHUX PEaKIUi U IPOTHO3UPOBAHHUS BO3ZMOKHOCTEH
WX OCYIIECTBJICHUS;

- yYMeTb TOATBEpPKIaTh Ha KOHKPETHBIX NpPHUMEPAX
XapakTep 3aBUCHMOCTH PEAKIMOHHONW  CIOCOOHOCTH
OpraHMYECKUX COEIMHEHMM OT KpaTHOCTM W THIIA
koBajieHTHON cBsizu ("T " um ""), B3aUMHOrO BIIMSHUSA
aTOMOB M TpyNI aTOMOB B MOJIEKYJIax; a TaKxke OT
OCOOEHHOCTEH peanu3aliu  Pa3IuYHbIX MEXaHU3MOB
MIPOTEKAHU PEAKIINA;

- YMETh XapaKTePHU30BaTh JJEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM H BO30YXJIEHHOM COCTOSSHUHM) U HWOHOB
XUMHUYECKUX 3J1eMeHTOB 1 - 4 mepuono Ilepuoanueckoit
cucremol JI.MI. MenzaeneeBa M HUX  BaJCHTHBIC
BO3MOXXHOCTH, HCHONB3ys moustus "s", '"p", "d-
JJEKTpOHHBIE"  OpOWUTaNM, SHEPreTUYEeCKHe YPOBHU;
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OOBACHATH 3aKOHOMEPHOCTHU CBOICTB

XHUMHUYCCKUX JJIEMCHTOB U o6pa3yeMHx nMHn COCI[I/IHCHI/Iﬁ

HN3MCHCHUA

10 IIEPUOJAM U TpyIIam;

OK 02. Hcnonb3oBaTh
COBpEMEHHBIC
Cpe/cTBa MIOUCKA,
aHaM3a u
WHTEPIpPETAINN
nHpopManuu u
nH()OPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHUS 3a/1a4
npo¢eCcCuOHAIIBHON
JeSITeNbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOIECTBEHHOM
auanore KYJIBTYD,
CBOETO MecTa B

IIPAaKTHUKH,
CHOCO6CTBYIOH_IGFO

OCHOBAHHOI'O Ha
OCO3HAHUIO
MOJIMKYJIETYPHOM MHUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KAaK CpeICcTBa B3aMMOJCUCTBUS MEXIY JIOJBMHM M IO3HAHUSA
MUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOW JAESITEIBHOCTH, TOTOBHOCTH
IIPOECKTHYIO u
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OCYULIECTBIISTh HCCJIE10BaTENIbCKYIO
OBananenue YHHMBEPCAJIbHBIMHA
NMO3HABATEJIbHBIMU JACHCTBHAMM:

B) padoTa ¢ unopmanmeii:

- BJIaACTh HABBIKAMH ITOJTYUCHUS I/IH(i)OpMaHI/II/I N3 UCTOYHHUKOB

y4eOHBIMU

pPa3HbIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATH IIOMUCK,
aHaJIN3, CHCTEMAaTH3alMI0 U HHTEPIpEeTalHio HHPOpMaILUN
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3M4YHBIX QopMmarax C Y4eTOM
Ha3HaueHUs MH(OpMAIMM W IEJeBON ayAUTOpPUH, BHIOMpas
ONTUMAJIbHYIO (POPMY MIPEACTABICHUS U BU3yaIU3alluu;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh UH(pOpMAIINH, €€

COOTBETCTBHUEC ITPABOBBIM U MOPAJIBHO-OTUYCCKHUM HOPMaM;

- yMETh IUIAHUPOBATh M  BBINOJHATh XUMHUYECKUU
SKCHEPUMEHT (TPEBPAILEHUS OPraHUYECKUX BEILECTB MpPU
HarpeBaHuH, NOJyUYECHHUE STUJICHA U U3YUEHHUE €r0 CBOMCTB,

Ka4CCTBCHHEIC pCaKnuu

YKCYCHYIO
HarpeBaHuu,

HA  albJeruipl, Kpaxmall,
npu

IIpOBOANUTH

KHUCJIOTY;  JeHaTypauus  O€JKoB
LBETHbIE peaKuu OeJKOB;
peakuuu HMOHHOrO OOMEHa, ONpEeNeNsiThb Cpeay BOJHBIX
KaueCTBEHHbIE

pacTBOpOB, Ha

KapOoHart-

peakuuu cyabgart-,

U XJOpUA-aHUOHBbI, Ha KaTHOH aMMOHUA;

pemarh  SKCIEpPUMEHTAJIbHBIC  3aJadyd [0  TeMaM
"Metamnel" u  "Hemertamnsl") B COOTBETCTBHH  C
IpaBUJIaMU TEXHHUKH O€30MacHOCTH MpHU OOpalleHuu ¢
BelleCTBAMH U JTaOOpaTopHBIM  000pyAOBaHUEM;
MPEACTABIIATh PE3YJIbTAThl XUMUUECKOTO HKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHHU COOTBETCTBYIOIIMX PEAKIUA U
(hopmynupoBaTh BBIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIeTh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUs
BEIIECTB M  XUMHUYECKUX sIBIeHUW  (HabOmrojeHwue,
M3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOANTH PACUETHI IO XUMUYECKUM (opMyIaM U

YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ C HCIIOJIb30BaHUEM
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- HUCIIOJIB30BAThb Cpe€acTBa I/IH(l)OpMaHI/IOHHLIX n
KOMMYHHKAalIUOHHBIX TEXHOJIOTHI B PEIICHUKY KOIHUTHUBHBIX,
KOMMYHUKATHBHBIX n

OpraHnu3aluOHHBIX 3aga4 C

cobOioieHueM TpeboBaHUI SPrOHOMHMKH, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, PecypcocOepeKeHus, MPaBOBBIX H
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HABBIKAMH PAcIIO3HABAHUS U 3aIUTHI HHPOPMAIIHH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JIMYHOCTH

(1)I/I3I/ILICCKI/IX BCIIMYMH, XapaKTCPU3YIOMIUX BEIIECCTBA C
KOJIMYECTBESHHOM CTOPOHBI: MACCHhI, o0beMa (HOpMaJ'IBHBIe
YCJIOBI/ISI) ra3oB, KOJIHMYCCTBa BC€HICCTBA, MHCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJI IPUHATUA peH_ICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CHTYyallUdX, CBA3aHHBIX C
BCIICCTBAMU U UX IIPUMCHCHUCM;

- YMCTb CaMOCTOATCIIbHO IUIAHUPOBATbL W IMPOBOIAHUTH
XUMHYECKUI OKCIICPUMCHT (r[onyquI/Ie U H3YUCHHUC
CBOMCTB HCOPraHUMYCCKUX W OpPraHH4YCCKHX BCHICCTB,
Ka4YCCTBCHHBIC pCaKIuU  YIrJICBOAOPOAOB  Pa3JIMYHBIX
KJIaCCOB U KHCJIOPOACOACPIKAIIUX OPraHu4YCCKUX BCUICCTB,

PEIICHUC 3KCIICPUMCHTAJIBHBIX 3aJda4 IO PpacliO3HABAHUIO

HEOPTaHUYCCKUX n OpTraHUYCCKUX BCHIGCTB) C
coOnrofieHueM TMpaBuwil  0€30IacHOro  OOpalieHus ¢
BeUleCTBAMM M J1a0OpaTOpHBIM  O0OpYIOBaHHUEM,

(I)OpMy.]'II/IPOBaTL e uccCiieoBaHuA, MNPEAOCTABIISATH B

paanquﬁ (l)opMe PE3YJIbTAThL OKCIICPUMCHTA,
AHAJIN3UPOBATh U OICHUBATL UX JOCTOBCPHOCTD,
- YMCETb OCYHICCTBJIATH LIeJ'IeHaHpaBJ'IeHHBIfI ITOHCK

XUMHYECKOM HH(OpPMALMKU B Pa3JIMYHBIX HCTOYHHKAX
(HayuHas ¥ ydeOHO-HayyHas JUTepaTypa,
MaccoBoil uHGpopMaIuuy,
KPUTHYECKH aHAM3UPOBATh XUMHUYECKYI0 HH(MOPMAIIHIO,

CpeAcTBa
cetb UWHTepHeTr u npyrue),

nepepabaTbiBaTh €€ M MCIIOJIB30BaTh B COOTBETCTBUH C
MOCTaBJIEHHOW y4eOHOM 3a1aueii;

- BIAQJCTh CHUCTEMOW 3HAaHUM O METOJAaX HAy4YHOIo
SIBJICHUM UCIIONB3YEMBIX B

TIO3HaHUA pupoanl,

C€CTCCTBCHHBIX HAayKax HW YMCHHAMHU TIIPUMCHATH OTU
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3HAHUS TIPU SKCIEPUMEHTAIBLHOM HCCIICIOBAHUU BEIIECTB
U I OOBSICHEHHWS XUMHYECKHX SBJICHHM, HMEIOIIMX
MECTO B NPHUPOAE MPAKTUYECKON NESITEIBHOCTH YEIOBEKa
M B TIOBCEIHEBHOM JKU3HMU,

OK 04. O¢ddexruBHO
B3aWMO/ICVICTBOBATHh U
pabortarth B
KOJUJIEKTHUBE U
KOMaHze

- TOTOBHOCTH K CaMopaSBI/ITI/IIO, CaAMOCTOMATCIIBHOCTU H
CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHO-UCCIIeI0BATENbCKOMH,
MIPOCKTHOM M COIMATILHOM TSI TEIbHOCTH;

OBJajgenune
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

- MOHUMAaThb M MHCIIOJIb30BATh IPEUMYIIECTBA KOMaHJIHOW U
UHAUBUAYAJILHON paboThI;

- IIPUHUMATh LEeIn COBMECTHOM
OpraHM30BBIBATH W KOOPAMHUPOBAaTb JIEUCTBUSA IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM, paclpeneisaTh
pPOJM C Y4eTOM MHEHUH YYaCTHHKOB OOCYKAATh pe3yJbTaThl

COBMECTHOH paboThI;

JIeITeIIbHOCTH,

- KOOpAWMHUPOBATHL W BBIIIOJHATH pa60Ty B YCJIOBHAX

peabHOTrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B
Pa3IMYHbIX MPOSIBJISITH

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTYalMSIX, TBOPYECTBO U
OBananenue

AEeMCTBUAMMU:
') IpUHSATHE ce0sl U IPYTUX JIIOIei:

YHUBePCAJbHBIMH peryJsiTHBHbIMH

- IPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX JIOJEH IpH

- yMETh IUIAHUPOBATh M  BBINOJHATh XUMHUYECKUU
SKCHEPUMEHT (TPEBPAILEHUS OPraHUYECKUX BEILECTB MpPU
HarpeBaHuu, MOJIyYEHHUE 3TWICHA U U3YUYEHUE €ro CBOMCTB,
peakuuu Ha
KUCJIOTY;  JIeHaTypauus

OBCTHBIC pPCaKIUKU 66J'IKOB;

Ka4CCTBCHHEIC

YKCYCHYIO
HarpeBaHuu,

aNbJIeTH]IbI,  Kpaxmall,
npu

IIpOBOANUTH

O€eJIKOB

peakuuu HMOHHOrO OOMEHa, ONpEeNeNsiThb Cpeay BOJHBIX
pacTBOpPOB,  KaueCTBEHHbBIE

KapOoHart-

peakuuu Ha cyiabgar-,

U XJOpUA-aHUOHBbI, Ha KaTHOH aMMOHUA;

pemarb  SKCIEpUMEHTAIbHBIE  3aJa4yd [0  TeMaM
"Metamnel" u  "Hemertamnsl") B COOTBETCTBHH  C
IpaBUJIaMU TEXHHUKH O€30MacHOCTH MpHU OOpalleHuu ¢
BelleCTBAMH U JTaOOpaTopHBIM  000pyAOBaHUEM;
MPEACTABISATh PE3YNIbTAThl XUMUUECKOTO HKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHHU COOTBETCTBYIOIIMX PEAKIUA U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

-YMETb

XUMHYECKUH OSKCIIEPUMEHT (MOJIydeHHEe U HU3Yy4eHHe

CaMOCTOATCIIBHO IINIAHUPOBATL W IMMPOBOAHTH

CBOWCTB HEOPraHMYECKUX U OpPraHWUYECKHX BEIIECTB,
KaueCTBEHHBIE PEAKIUU  YIJICBOJIOPOAOB  Pa3TUYHBIX
KJIACCOB M KUCJIOPOCOAEPKAIIUX OPTaHHUECKUX BEIIECTB,
pelIeHrne AKCIEePUMEHTAIbHBIX 33734 IO PAaclO3HABAHUIO
HEOPTraHMYECKUX W  OPraHMYeCKUX  BEIIeCTB) C
Oe3omacHOTO  OOpameHus ¢

COOJIIOICHUEM  TIPABHIT
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aHaJIN3€ PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE MIPABO U MPABO APYTUX JIFO/IeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTroro
4eJI0BEKa;

BEIIECTBAMH M J1aDOpaTOpPHBIM  00OpPYIOBaHHEM,
(bOopMyITHUpPOBATh IEJNH HCCIICAOBAHUS, MPEAOCTABIATh B
dbopme
AHAJIM3UPOBATh U OICHUBATL UX JOCTOBCPHOCTD,

pa3nuyHOU pe3yJIbTaThl JKCIIEPUMEHTA,

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpY>KaroIen Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
TIPUHITAITBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JICCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsIX

B o00s1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJOTHUECKOW KYIbTYpHI, TOHUMaHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE TNPUPOJHOW U COLMAIBHOW Cpelbl, OCO3HAHHE
17100aIbHOTO XapakTepa HKOJIOTMUECKUX MpodieM;

- IUIAHUPOBAHME U OCYLIECTBIICHUE IEMCTBUI B OKPYXKarOIIeH
cpele Ha OCHOBE 3HAHMs LElIe YCTOMYHMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUH, IPUHOCALUIUX  Bpex
OKpYKarollei cpere;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKHE
NOCIIEACTBYSI NPEANPUHUMAEMBIX ACUCTBUM, MPENOTBpaLIaTh
ux;

- pacIIMpeHHE OIbITa  JACATCIBHOCTH  IKOJIOTHYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HCCIIEe10BAaTENbCKOM,

MPOEKTHOW U COLIMATIBbHOM AEATEIbHOCTH;

- chopmupoBarth XUMHUYECKOM

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOH KapTHHbI

NPEJICTABICHUS: O
MUpa,
poaM XMMHHM B IIO3HAHWM SIBJICHHM TNPUPOIBI, B
(OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(YHKIIMOHAILHOW ~ TPaMOTHOCTH, HEOOXOIUMON  JUIs
pellleHHsT  NPAKTHYECKHUX  3aJa4 M IKOJOTHMYECKU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/0POBBIO H
MPUPOJIHOM CpeLIE;

cO0JII01aTh JKOJIOTHYECKH

- yMeThb IIpaBUiIa

11e7Ieco00pa3HoOro  TOBEACHUS B OBITY W TPYAOBOHU
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOEro 3J0POBbS U
OKpY’Karollled TPUPOAHOU Cpelibl; YUYUTHIBATh OMACHOCTh
BO3JICWCTBUSI HA JKUBbIE OPraHU3MbI ONPEIEICHHBIX
BEILIECTB, IMOHMMAsi CMBICI TIOKa3zarens MpeaesbHON
JIOTTYCTUMOM KOHIIEHTPAIUH;

- YMETh TPOTHO3UPOBATh, AHAIIM3UPOBATH U OIICHUBATH C
MO3UIUHA  DKOJIOTUUECKOM 0€30IIaCHOCTH  ITOCIIEICTBHS
OBITOBOM W TPOW3BOJICTBEHHOM JEATETHLHOCTH YEJIOBEKA,
CBS3aHHOM ¢ TiepepabOTKON BeIIeCTB; HCIOIB30BATh
MOJTYYEHHbIE 3HAHUS JJI1 MPUHSITHS TPAMOTHBIX pElICHUN
Mpo0JIeM B CUTYaIIUAX, CBI3aHHBIX C XUMUEH;

- YMEeTh OCO3HABaTh OIMACHOCTh BO3JCHCTBHSI HA >KUBbHIC
OpraHU3Mbl OIPEJCICHHBIX BEIIECTB, MOHUMAsi CMBICI

MoKazareysl MpelelbHOW JOMYCTUMON KOHUEHTpALWH, U
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INOSACHATE Ha IpUMEpax CII0COOBI YMCHBUICHUA U
MpeaOTBpalllCHUA UX BpEAHOI'O BOSHeﬁCTBHH Ha OpraHusm
YCIOBCKaA.
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COJIEP)KAHUE YUYEBHOM JJUCIUTLJIMHBI XUMUS

Teopernyeckne 0CHOBbI OPraHU4eCcKOi XUMHUM

[Ipenmer opraHuveckOod XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE M 3HAYEHUEB IOJTYYECHHUH
HOBBIX BEILECTB M MaTepuanoB. Teopus cTpoeHus opraHuyeckux coenuHeHudl A.M. Byrtieposa, eé
OCHOBHBIE TOJIOKeHUs. CTPyKTypHBIE (OPMYIBI OPraHMYECKUX BEIIECTB. | OMOJIOTHS, U30MEpHS.
XuMHU4YecKasi CBA3b B OPraHUYECKUX COSUHEHUSAX — OJJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiIaccupuUKAMK OPraHUYECKHX BemiecTB. HoMeHkiaTypa OpraHu4YecKHx
COCIMHEHUH (cucTeMaTHdecKasi) U TPUBUAIbHBIC HA3BaHMs BAaXXKHEHIIMX MPEICTaBUTENICH KJIacCOB
OPraHUYEeCKHUX BEIIECTB.

JKcnepuMeHTATbHbIEe METO/IbI H3YYeHHs BellecTB U HX MpeBpalieHuii

O3HakomieHHE C oO0pa3lamMM OpraHMYeCKHX BEIIECTB M MaTepuajJlaMM Ha WX OCHOBE,
MOJIETTMPOBAHHE MOJIEKYJl OPraHWYeCKUX BEIIECTB, HAOIIOJCHHE W OMNHCAaHWE JIEMOHCTPAIIMOHHBIX
OIBITOB TI0 TMPEBPALICHHIO OPraHMYECKUX BEIIECTB NPH HarpeBaHWHM (IIaBJICHUE, OOYIJIMBAaHUE H
TOpPEHHE).

Yraesoaopoasl

ANKaHbl: COCTaB U CTpPOEHHE, TOMOJIOTMYECKMH psa. MeraH M 3TaH — MpocTeifimue
IPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMICTBa (peakLUMU 3aMElEeHUs U TOPEHHUs),
HaXO0XXJICHUE B IPUPOJIE, TOJIyYeHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHE, I'OMOJIOTMYECKUH pAX. OTWIEH M INPONMIEH — MPOCTEHUIINe
IOPEJICTAaBUTENIN QJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOICTBa (peakUMM TUAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIpaTallui, OKUCIICHUS U IOJMMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmermnOyraamen-1,3: crTpoeHHe, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyueHne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psAl. ANETUIIEH — MpPOCTEUIIUil
IpEeJCTaBUTENIb AJKUHOB: COCTaB, CTpPOEHME, (U3MUECKHE W XUMHUYECKHE CBOWCTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHUS, THPATAIlUU, TOPEHHS), TIOTYYE€HUE U TPUMEHEHHE.

Apenbl. bensom: cocraB, crTpoeHHe, (U3MUECKHME M XUMHUYECKHE CBOHCTBa (peakiuu
TJIOTEHUPOBAHHUS W HUTPOBAaHMs), MOJIY4YEHME W INpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue C80UCMEA (peakyuu 2ai02eHUpOo8aHusi U HUMPOBAHUS), NOLYYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHYecKast CBA3b MEXY YIVIEBOJAOPOIaMH, TPUHAJIEKALTUMU
K pa3JIM4YHbIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTIIeBOA0poa0B. [IpupoaHblil ra3 u nmomnytHele HeTsHbIE ra3bl. Hed1hb
u e€¢ mnpoucxoxaenue. CrocoObl mepepaboTKM HePTU: NEeperoHkKa, KpPeKUHT (TepMUUYECKHH,
KaTanuTHaeckuil), muponus. [IpoaykTel nepepa®oTku HEPTH, UXTIPUMEHEHHE B POMBIIIJIEHHOCTH U B
ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

SKCHepI/[MeHTaJILHble METO/AbI U3YUCHUSA BEHICCTB U UX npeBpameHnifl

O3zHakoMJIeHHEe ¢ 00pa3liaMu IIacTMacc, KaydyKoB U pe3uHbl, Koutekiuu «Heptb»u «YTomby,
MOJICIMPOBAHUE MOJIEKYJ YIJIEBOJIOPOJOB U TaJIOr€HONPOU3BOJHBIX, MPOBEICHUE NPAKTHYECKOI
padoThI: TOTyYEHNE STUIICHA U U3YYEHUE E€T0 CBOMCTB.

PacuérHble 3agaun

Brruucnenust mo ypaBHEHHI0O XMMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO
BEIIIECTBA WJIM MPOAYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU TIPOYKTOB PEAKIINHN).

Kuciiopoacoaep:kauye oprannueckue coeTHHeHUs1
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[IpenensHble OAHOATOMHBIE CIIUPTHL. METaHO U STAHOJ: CTPOEHUE, (PU3NUECKUE U XUMHUYECKHIE
CBOWCTBA (peakuuMu C aKTUBHBIMH METAJJIAMH, TaJIOTEHOBOAOPOJAMH, TOPEHHUE), NPUMEHEHHE.
Bonopoaneie cBsi3u Mexay MOJEKYJaMH CIUPTOB. J[eMCTBHE METaHOJIA M ATAHOJA HAa OpPraHu3M
YeJIOBEKA.

MHOroaToOMHBIE COUPTHL. DTUICHIVIMKONb M TIUIEPHH: CTPOCHUE, (PH3UUECKUE U XUMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEJIOYHBIMUA METAJIaMH, Ka4eCTBEHHAsl PEaKlHs Ha MHOTOATOMHBIC
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [[puMeHenne rimneprHa u STUIICHTJIUKOJISL.

®deHo: CTpOEHHE MOJIEKYJbl, (PU3UYECKHME M XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTBH (peHOIIa.
[Ipumenenwue penomna.

Anbrerunipl U kemousi. POpMabACTHI, AlleTANBICTU: CTPOCHUE, (PU3UUECKUE U XUMUYECKHE
CBOMCTBA (pEaKkLUU OKHUCIEHUS W BOCCTAHOBJICHMs, KAaueCTBEHHbIE pPEAKLMU), IOJIy4EHUE U
pUMEHEHHE.

Ayemon: cmpoenue, Quzuyeckue U Xumuyeckue ceoucmea (peakyuu  OKUCIEHUS U
80CCMAHOBIIEHUS), NOTYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpefeibHble KapOOHOBBIE KHCIOThl. MypaBbUHasT U YKCYCHas KHUCIIOTBIL:
cTpoeHue, (u3nyeckue W XUMHUYECKUE CBOMCTBa (CBOMCTBa, oOuIMe A Kiacca KUCIOT, PeaKius
dTepU(HKAINN), TIOTYIeHHE U puMeHeHrne. CTeapruHOBast U OJIEMHOBAsI KUCIOTHI KaK MPEJCTaBUTENN
BBICHINX KapOOHOBBIX KHCIOT. MbljIa KaK COJIMBBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUphl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['uaponan3 cinoxHbIX 3¢upos. Kupsbl.
I'maponus sxupoB. [Ipumenenue xupoB. buonoruueckas poib KUpPOB.

VYraeBoapl: coCTaB, KJIACCHU(UKAIMs YIIEBOJOB (MOHO-, AM- M Iojiucaxapuisl). ['roko3a —
IPOCTEHIINKA MOHOCaXapu: OCOOEHHOCTH CTPOECHUS MOJIEKYJIbl, (PU3HUECKUEe XUMHUYECKUE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcuaoM meau(ll), okucnenne aMmmuagyHsiM pacTBopoM okcuaa cepeodpa(l),
BOCCTaHOBJIEHHE, OpPOXKEHUE TJIHOKO3bl), HAXOXKICHUE B MPUPOJIE, IPUMEHEHHE, OMOoIornyeckas poib.
®dotocunTe3. PPyKTO3a KAK U30MEP TIHOKO3BI.

Caxaposza — npeocmagumens OUcaxapuoos, 2UOpoauU3, HaxodcoeHue 8 npupooe U npUMeHeHue.

Kpaxman u wnemmosno3a Kak OpupoaHble monuMmepbl. CTpoeHue Kpaxmala U IEJUTHOJIO3BI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOoJIn3, KaUeCTBEHHAAPEAKIUs C HOJIOM).

JKCIEPUMEHTAJIbHbIC METObl M3YYCHH BEIIeCTB H UX NpeBpalleHuil

[IpoBenenue, HaOMIOJEHHME W OMNMCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KaYeCTBEHHbIE pEaKIMM OJHOATOMHBIX CHUPTOB (OKucieHue »dTaHosna okcupom Menu(Il)),
MHOTOAQTOMHBIX CHOUPTOB (B3aumojielicTBue TimiepuHa ¢ ruapokcuaom wmeau(ll)), ampnerunmor
(oxkucneHne aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumosneincTaue
Kpaxmajsa ¢ HOJI0OM), MPOBEACHUE TIPAKTUIECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHCIIOTHI.

PacuérHble 3aga4un

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peakimuu (Macchl, 00bEMa, KOIMYECTBA HMCXOTHOTO
BEIIeCTBA WJIM MPOJYKTa PEAKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOTHBIX
BEIIECTB WJIU TIPOIYKTOB PEAKIINHN).

A30TCoepKaIHe OPraHuYecKne CoeINHEeHHs

Amunol. Memunamun u anuiun: cocmas, cmpoenue, Guauueckue U XUMUYECKUe CE0UCmaed
(eopenue, 83aumooelicmsue ¢ 000U U KUCIOMAMU).

AMHUHOKHCIIOTEI Kak aM(OTepHbIC OpraHudeckue coeauHeHus. DHU3MUECKUE W XUMHUCCKHUE
CBOWCTBA aMUHOKHCIIOT (Ha IIpUMeEpe IIIHIKHA). bruojornueckoe 3HaYeHHEeaMUHOKUCIIOT. [lenTu sl

benku kak mpUPOIHBIE BBICOKOMOJICKYJISIDHBIC COeluMHEHHs. IlepBUYHAs, BTOpUYHAS W
TpPEeTUYHAasi CTPYKTypa OcnkoB. XHMHUYECKHE CBOMCTBAa OCIKOB: THUIAPOJIM3, JICHATypaIus,
Ka4eCTBEHHBIC PEaKI[MH Ha OCJIKH.
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JKCIEePUMEHTAJIbHbIE MeTOAbl H3Y4YeHHs BEIeCTB M UX NpeBpaleHu i
HaGntonenue M omnucaHue JEMOHCTPALMOHHBIX  ONIBITOB:  JeHAaTypalus O€IKOB IpH
HarpeBaHUU, [IBETHBIC PEAKLIUU OEIKOB.

BbICOKOMOIEKYJISIPHBbIE COeTHHEHUSI

OcHOBHBIE TIOHSTHS XHMHUU BBICOKOMOJICKYJSPHBIX COCIUHEHUI: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJUMEpPHU3AINU, CPEAHSIS MOJCKyIspHas Macca. OCHOBHBIC METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUHN — TOTUMEPU3AIIHS U TTOJIUKOHICHCAIIHS.

IInacmmaccol (noausmuien, NOIUNPONUIEH, NOIUBUHUIXIOPUO, noaucmupon). Hamypanvuolii u
cunmemuyeckue Kayuyku (6ymaoueHosulil, X10ponpeHosslil U U30NpeHosblil). Borokna: namypanvbHble
(X10n0K, wepcmv, WENK), UCKYCCMBeHHble (ayemamHuoe 80JI0KHO, 6UCK03A), CUHmMemudecKkue (KanpoH u
J1A6CaH,).

3KCHepI/IMEHTaJIbHLIe METO/Abl U3YyIECHHUA BCIICCTB U UX HpeBpameHnﬁ
O3HaKoOMJICHHE C O6p83HaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay1YyKOB.

MexnpeaMeTHbie CBS3H

Peanuzanuss MeXNpeAMETHbIX CBA3€M NpU U3ydeHUU opranuyeckol xumuuB 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHITHUM, TaK U MOHATHH,
ABJIAIOIUXCSI CACTEMHBIMM ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAyUYHOI'0 LIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHSTHSA: SIBJICHUE, HAy4YHBIH (PAaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KJIAacCU(PUKAIMs, NEePUOJUYHOCTh, HaOJIOJCHUE, H3MEpEHHe, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®usnka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, YHEPreTUYECKH YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, (PU3MUECKHE BEIWYMHBI U €IUHHUIIBI UX

WU3MEpEHMUS.
buonorus: kierTka, opraHusM, 6uocdepa, 0OMEH BeLIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrNYeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOAbI, KUPbI, PEPMEHTHI).
['eorpadusi: MuHepasbl, FOpHbIE MOpPO/IbI, IOJIE3HbIE HCKOIIaeMBbIE, TOILINBO,
pecypeBlL.

TexHomorus: MUIICBBIC NPOAYKTBI, OCHOBBI PAHWOHAJIBHOIO IHWTAaHHA, MOIOMIUC CpPCICTBA,
JICKAPCTBCHHBIC W KOCMETHUYCCKHUC IIpe€raparbl, MaTcpualibl M3 HCKYCCTBCHHBIX M CHUHTCTHUYCCKHX
BOJIOKOH.

Teopernyeckue 0CHOBbI XMMHUH

XuMHuYecKui aneMeHT. AToM. Sapo aToma, H30TOMBI. DIEKTPOHHAS 000JI09Ka. DHEPTETHIECKIE
YPOBHH, MOJYPOBHH. ATOMHBIE OpOuTamu, S-, pP-, O- smemeHTh. OCOOEHHOCTH pacCHpeaeICHHS
JJIEKTPOHOB MO OpOWTAIsIM B aroMax »dJEMEHTOB TMEPBbIX YETHIPEX TMEPHUOAOB. IJIEKTPOHHAS
KOH(UTYpAIHs aTOMOB.

[lepuonnueckuii 3axkoH u llepronnueckas cucremMa XUMHYECKUMX  asemeHToB [
MenneneeBa. CBsizb NepHOIUYECKOro 3akoHa U [lepmoanueckoil cUCTEMbl XMMHUUYECKHX 3JIE€MEHTOB
.. MenneneeBa ¢ COBPEMEHHON TEOPUEHN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM U IEPUOIaM.
3HaveHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemniecTBa. XUMHUYECKas CBSA3b. BUbl XUMHUYECKON CBSA3M (KOBaJEHTHAsi HEMOJspHAs
U TOJSpHas, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). Bogopoanas c¢Bsa3b. BaneHTHOCT. DIEKTPOOTPUIIATETILHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHMs. 3aKOH IIOCTOSTHCTBA COCTaBa
BEUIECTBA. [HUIBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne o nucnepcHsIXx cucTemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nomus
BELIECTBA B PAaCTBOPE.

Knaccudukanuss Heopranuyeckux coeauHeHui. HoMmeHKkiaTypa HEOpraHMYECKHX BEIIECTB.
I'enetndeckass CBSI3b  HEOPraHWYECKHUX BEINECTB, MPHUHAMIEKAIIMX K PA3IMYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccudukanms XUMHYECKMX peakUuMid B HEOpraHMYecKod u
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IpPEBpalllEHUs
SHEPrUU IPU XMMUYECKHUX PEaKLIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT payInyHbIX (pakropoB. OOpaTuMmble peakLUu.
XnMuyeckoe paBHOBecHe. DaKTOpBI, BIUAIONIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. IIpuHnmn
Jle [larense.

Onexrponautuyeckass Jucconuauus. CuipHble M cnabble 37ekTpoiauTsl. Cpeaa BOIHBIX
PacTBOPOB BEIICCTB: KHUCJas, HEUTpaibHas, ImienodHas. [lowsmue o 600opoonom noxazamene (pH)
pacmeopa. Peakuiuym MOHHOTO oOMeHa. [ u0poau3 Heop2aHuieckux u Op2aHu4eckux 6eujecms.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakUUu. [lowamue 006 snekmpoause pacniagos u
pacmeopos coaell. IIpumenenue snekmponusa.

JKCIepUMEHTAJIbHbIE MeTOAbl H3yYeHHs BellleCTB M UX NpeBpaleHui

Hemonctpauus Tabmuu  «llepuonnyeckas cucreMa XHMHUYECKUX anementoB JI.W.
MeHnneneeBa», H3y4yeHHE MOJENCH KPUCTAUIMYECKUX peléTok, HaOII0JEHUEe U ONMCaHUe
JIEMOHCTPAllMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (pa3joKEHHE MEepOKCHIa BOJOPOJa B IPUCYTCTBUU
KaTajan3aTopa, ONPENENIEHUE CPEAbl PAacCTBOPOB  BEIIECTB C IIOMOIIBI0 YHUBEPCAIBHOIO
UH/IMKaTOpa, peakiMi HOHHOTO OOMeHa), MpOBeJIeHHE MPaKTHUeCKol paboThl «BiusHUe pazauyuHbIX
(akTOpPOB HAa CKOPOCTh XUMHUECKON PEAKIIUN».

Pacuérnnble 3a1aun
Pacu€tel Mo ypaBHEHHSIM XMMHYECKHX pEaKUUd, B TOM YHUCIE TEPMOXUMHYECKHE PaCUETHI,
PACUYETHI C UCIIOJIBL30BAHUEM TTOHSTHUS «MacCOBasi J0JIsI BELIECTBAY.

Heopranuyeckast xumus

Hewmeramnsl. [Tonoxenne HemeraiuioB B [leproanueckoit cucteMe XUMUYECKUX deMeHToB J1.1.
MenzeneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIUIOB. AJUIOTPOMHS
HEMeTaJuIoB (Ha MpUMeEpe KUCIopoaa, cephl, pochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAIJIOB (TaJloTeHOB, cephl, a3oTa, ¢ocdopa, yriaepoaa
U KPEMHHUSI) U UX COeIMHEHUH (OKCHU0B, KUCIOPOICOAEPIKALIUX KUCIOT, BOJOPOIHBIX COETUHEHH).

[IpuMeHeHne Ba)KHEUIIINX HEMETAIIJIOB U UX COCIMHEHUM.

Merauel. [lonoxxenue merauioB B Ileproanueckoil cucreme XMMHYECKHUX dieMeHToB 1.
MenneneeBa. OcOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI0YeK aTOMOBMeTAIIOB. O0mIHe pusndeckre
cBoMcTBa MeTaI0B. CIulaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psii HAIPSDKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUILIMX METAJUIOB (HATpHil, Kalui, KaJlbLMi, MarHuii, aJlOMUHHM,
IIUHK, XPOM, JKEJIe30, Me/Ib) U UX COCIUHEHUH.

OO6mue crocoOsl ToNMydeHus: MeTauioB. Memannypeus. Kopposzus memannos.

Cnocobvl 3auumel om kopposuu. lIpuMeHeHne MeTaioB B OBITY M TEXHUKE.

JKCNepUMEeHTAJTIbHbIE MeTObl H3YYeHHs BellleCTB M X NpeBpalleHui
WN3ydyenne komnekiuu «Mertamiel M CIUIaBb», 00pa3lloB  HEMETAJIOB, pEUICHHE
OKCIIEPUMEHTAIBHBIX 3a/1a4, HAOMIOICHUE U OMMCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
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(B3auMOICHCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHCIIOT M IIeNIouei, KaueCTBEHHBIC PEaKIIuU
Ha KaTUOHBI METAJIJIOB).

PacuyérHbie 3agaun

Pacuérel Maccel BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00bEMY OJHOrO M3 YYaCTBYIOUIMX B pEAKIMH BEIIECTB, pacu€Tbl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MIPOJIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

X¥MHus U )KU3Hb

Ponp xumum B oOecrieueHHWH SKOJOTUYECKOW, DHEPreTHYECKOM W THUIIEBOM 0€30MMacHOCTH,
pa3BUTUM MeAULUHBL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTBU XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPHUHIMIAX TPOMBIIUICHHOTO IOTYYEHUs BOKHEUIINX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTE€pPUANIOB: BAXXHEHIIME CTPOUTEIBHBIE MaTEpHUaJbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpAacKHu, CTEKIIO, KepaMHKa, MaTepualibl IS
AIEKTPOHUKHU, HAHOMATepUaibl, OPTaHUYECKUE U MUHEPAIIbHbIE YA0OpEHUS.

XuMUA U 3I0pPOBbE YEJIOBEKA: MPABUJIA UCIIOJIB30BAHUS JEKAPCTBEHHBIX MpenapaToB, IpaBuia
0e301acHOTO HCIIOJIb30BaHMs IIPENapaToB OBITOBOM XHWMHH B IIOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHbie CBS3H

Peanuzanus MeXnpeaMeTHbIX CBSI3€H MPU M3yuyeHUHU oOLIell M HeopraHumdeckol xumuu B 11
KJIacce OCYHIECTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO- HAyYHBIX MOHATHH, TaK H
HOHSITUMN, SBJISIOLIUXCS CUCTEMHBIMU U1 OT/IEIbHBIX PEIMETOB ECTECTBEHHO-HAYYHOIO [IUKJIA.

OOwie ecTeCTBEHHO-HAay4yHbIE IMOHATHUSA: HAyuHBIH (akT, TUnore3a, 3aKOH, TEOpHUs, aHau3,
CUHTE3, KJacCupUKalus, NepUOJUIHOCTb, HAOII0EHIE, SKCIIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHE,
SBJICHUE.

@dusuka: Marepus, DJHEprus, Macca, aroM, DJJEKTPOH, INPOTOH, HEUTPOH, HOH, H30TOIl,
pPaJMOaKTUBHOCTh, MOJEKYJIa, HHEPreTUUYEeCKUi YpOBEHb, BEIIECTBO, TeJIO, OOBEM,arperaTHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEIUYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kietka, opraHusM, sKocucTema, o6uocepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BElIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, FOPHBIE TOPO/Ibl, OJIE3HbIE HCKOMIAEMBbIE, TOIITUBO, PECYPCHI.

TexHonorus: XuMu4eckass MPOMBIIIJIEHHOCTb, METAJUIyprus, IMPOU3BOJICTBO CTPOUTENbHBIX
MaTepuasoB, CEIbCKOXO035HCTBEHHOE MTPOU3BOJICTBO, MUIIEBAs IPOMBIIUIEHHOCTb, (hapMalleBTHUECKast
IIPOMBIIIIEHHOCTD, ITPOU3BOJCTBO KOCMETHUYECKHMX IPENaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepUaloB, NIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.
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TEMATHYECKOE U IOYPOYHOE IIJNIAHUPOBAHHUE
TemaTnuyeckoe MJIAHNPOBAHUE

HaumenoBanue pasaciioB U TCM Maxkcum. Komn-Bo 00s13aTenbpHOM
yueOHas ayJIUTOPHOH y4eOHOI
Harpy3ka | Harpyskd IpH O4HOI (opme
CTyZECHTa 00y4eHUs, 4achl
(gac) Bcero B T.Y. IPAKT. U
CEMUHApCKUE
3aHATHUA

Paznen 1. Teopernueckne OCHOBBI 3 3 0

OPraHN4eCKOr XUMUHU

Paznen 2. YrieBoopo s 13 13 2

Paznen 3. Kucnopoaconepxkamue 13 13 2

OpPraHUYECKUE COCIMHEHUS

Paznen 4. Asorconepikale opraHu4ecKue 3 3 1

COEIMHEHUS

Paszpnein 5. BeicOKOMONEKYyIISIpHbBIE 2 2 1

COEIMHEHUS

Paznen 6. TeopeTnueckrie OCHOBBI XUMUHU 13 13 8

Paznen 7. Heopranuueckast Xumust 17 17 12

Paznen 8. Xumus u ku3Hb 6 6 2

HuddepennmpoBannpiii 3a4eT 2 2 0

BCEI'O 72 72 28
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IHoypouyHoe mu1aHupoBaHue

Ne HaumenoBanue pasaenos U TeM Kon-Bo o0s13aTenbHOM XapakTepucTUKa OCHOBHBIX BUIOB AEATEIFHOCTH 00y4YatOmnXCs
ypoKa ayJUTOpHON Y4eOHOH Harpy3KH
pu 09HOH popme oOydeHus,
Jachl
Bcero B T.4. IIPaKT. U
CEMUHApCKUe
3aHATHS
Pasznen 1. TeopeTnueckue 0CHOBBI 3 0
OpPraHuYecKoi XMMHHU
1 IIpenmer opranuueckoil xumum, ee | 1 PackpbiBaTh CMBICT U3y4aeMbIX MOHATHH (BBISBISATH UX
BOSHMKHOBCHMC, Pa3sBUTHE U SHAYCHHUEC XapaKTepHble IPU3HAKH), YCTAHABIUBATh UX B3aUMOCBS3b.
PackpsIBaTh posib OPraHUYECKOM XUMHUHU B IIPUPOJIE,
XapaxkTepU30BaTh €€ 3HAYCHUE B KU3HU YEII0BEKA,
UJUIFOCTPUPOBATH CBS3b C APYTMMHU HaAyKaMHu.
2 Teopust cTpoeHuss opranudeckux | 1 IIpuMeHATH MOJI0KEHNSI TEOPUHU CTPOEHUS OPTaHUYECKHUX
coenunenunii A.M. Bytieposa BeectB A. M. bytieposa st 00BSICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHSI.
3 Knaccuduxamus u  HoMenkiarypa | 1 Hcrnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
OPTraHMYECKHX COCAHHECHUMU MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlEHHON) GOpMyJ1 OpraHNYECKHX BEIECTB.
Omnpenensars BUJIbI XUMUYECKOH CBSI3U (OJIMHAPHBIE,
KpaTHbIE) B OPraHMYECKUX COCTMHEHUSX
Pasgen 2. YriieBoaopoabl 13 2
4 AJIKaHbI: COCTaB, crpoenue, | 1 PackpbIBaTh CMBICT M3y4aeMbIX MOHATUH (BBISBIATH MX
TOMOIIOTHYECKHH PAJT XapaKTepHble MPU3HAKH), YCTaHABJIMBATh MX B3aWMOCBS3b,
S Meran u osrtam -  npocreimme | 1 UCIIOJIB30BaTh COOTBETCTBYIOINME MOHATHSA NPH ONHCAHUH
HPEACTABUTCIIH d/IKAHOB COCTaBa, CTPOCHUS W  NPEBPAIICHHA  OPraHUYECKUX
6 AJIKEHBI: COCTaB, CTPOCHHE U CBOHCTBA 1 COC/TMHEHHI,
7 OTWwIeH 1 npomuieH — npocrefiume | 1 Hcnons30Bath XHUMHYECKYIO CHMBOJTHKY st
HpEJICTaBUTENN AITKEHOB . .
8 Mpaxteckas pabora Nel, Tonyserme | 1 1 COCTaBJIEHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH,
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OTHUJICHA U U3YYCHHUC €T0 CBOMCTB

COKpAIEHHON) dopmyn OpraHNuYeCKHUX BEILIECTB.

9 AJiKaineHsl. [omyuenne VYcranaBinuBaTh MIPUHAJIEKHOCTh BEILECTB K
CUHTETUYCCKOTO KaydyKa U PESUHBI OIPENEICHHOMY KJacCy. YINIEBOAOPOAOB IIO COCTaBy H
10 AJIKUHBL. ATICTHIICH CTPOEHHUIO, Ha3bIBaTh UxX 10 CHCTEMaTUYECKOU
11 | Ilpakruueckas — pabora  Ne 2. HOMEHKJIAType;  NPUBOJMTH  TPUBHAIbHBIE  HA3BaHUS
Berancrenust o YPaBHCHUIO OTZEJbHBIX IPEACTABUTENIECH YriaeBoAoponoB. Onpenensith
XUMHYECKON PEaKIu BUJIBl XMMHYECKON CBA3M B MOJIEKYJAX YIJIEBOAOPOIOB;
12 ApeHBI: OSH30I ¥ TOILy Ol XapaKTEPU30BaTh 3aBUCUMOCTh PEAKIIMOHHOM CITOCOOHOCTH
13 I'enernueckas CBSI3b MEXIy YIJIEBOJOPOAOB  OT  KPAaTHOCTH  KOBAJEHTHOM  CBS3H.
KJIaCCaMHU YIJIEBOJOPOIOB Xapakrtepu3oBaTb ~ COCTaB, CTPOCHHE,  IIPUMEHEHMUE,
¢du3nUecKre 1 XMMUYECKHE CBOMCTBA, BAXKHEHUIITNE CIIOCOOBI
MOJIyYEHUS] TUIIMYHBIX NIPEICTABUTENICH PA3IMYHbBIX KJIACCOB
yIJI€BOJOPOAOB (MeTaHa, »3TaHa, OJTWJEHA, alleTUJIEHA,
Oyranuena  -1,3, OeH3ona,  TONyoOIa). BEBISBIATE
TFEHETUYECKYI0  CBSI3b  MEXAY  YIVIEBOJOPOJAAMU U
MOATBEPKIAThH eé HaJau4yue YpaBHEHUSIMU
COOTBETCTBYIOILIUX XUMHYECKHUX peaxkuuit C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIL.
14 [TpupoaHbIE HCTOYHUKHU YTIIEBOIOPOIOB XapakTepu3oBaTb HCTOYHHMKHU YIJIEBOJOPOIHOTO ChIPbs
(HedTb, MPUPOAHBIN Ta3, Yroib), CHOCOOBI UX MepepadOTKU
Y IIPAaKTHYECKOE IPUMEHEHHE NTOJIY4aEMbIX ITPOJTYKTOB.
15 OO6o6maronuii ypok PackpbiBaTh CMBICI HM3y4aeMbIX HMOHSTUH (BBISBISTH HMX
16 KonTtponbHas pabora Nel. XapaKTepHbIe MPHU3HAKH), YCTAHABIMUBATh UX B3aUMOCBS3b,
YreBos0pob MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHUU

COCTaBa, CTPOCHHMS M  NPEBPALICHUM  OpPraHUYECKUX
COCIMHEHNH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTABJICHUS
MOJIEKYJISIPHBIX 51 CTPYKTYPHBIX (pa3BépHyTOH,
COKpanI€HHOM ) dbopmyn OPraHUYeCKHUX BEIIECTB.
yCTaHaBJ'II/IBaTI) HpI/IHa)IJ'Ie)KHOCTB BCIIICCTB K
ONIPEAEIEHHOMY KJACCy. YIJIEBOAOPOJAOB II0 COCTaBY H
CTpOCHI/IIO, Ha3bIBATh nux 110 CHCTeMaTquCKOfI
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HOMEHKJIaType;  NPUBOAUTL  TPHUBHAIbHBICE  Ha3BaHUSA
OTIENbHBIX IPEICTaBUTENEH YriIeBOLOponoB. OmnpenensiTs
BHUJIbI XUMHYECKOW CBS3M B MOJIEKYJIaX YIVIEBOJOPOJIOB;
XapaKTepu30BaTh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH
YIJIEBOJOPOAOB  OT  KPaTHOCTH  KOBAJICHTHOM  CBS3H.
XapakTepus3oBaTb ~ COCTaB,  CTPOEHHUE,  IPUMEHCHHE,
¢du3nUecKre 1 XMMUYECKHE CBOMCTBA, BAKHEHUIIINE CIIOCOOBI
IIOJIyYEHUS TUIINYHBIX NIPEICTABUTENIEH Pa3IMYHbIX KJIACCOB
yIJIEBOAOPOAOB (Me€TaHa, JTaHa, »JSTUICHA, alEeTHIICHA,

Oyramuena  -1,3, OeHzoma,  TONyojda).  BBIABIATH
TCHETUYECKYI0  CBSI3b  MEXKIY  YIJIIEBOJOPOJAAMH |
MOJITBEPK/IATh e HAJINYHE YPaBHCHHUSIMU
COOTBETCTBYIOIIUX XUMHYECKHUX peaxiuit C

HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL.

Pa3znen 3. Kucioponcomep:kamue 13
OpraHuYyecKue coeJHHeHMsI
17 [IpenenbHble  OJHOATOMHBIC CHMPTHL | 1 PackppiBaTh CMBICT HM3ydaeMbIX TOHSATHH (BBISBISATH HUX
MCETAaHOJI U 3TaHOJI XapakTepHble MPU3HAKH), YCTAHABIMBATh MX B3aUMOCBS3b,
18 | MuoroaTomHsIe cpthr: | 1 HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPH ONHCAHUH
STHICHIIMKONb 1 TJINICPHUH _ COCTaBa, CTPOCHUS M TNPEBPAIIEHHH  OPraHUYECKUX
19 (eHON: CTPOEHHE MOIIEKYJIBI, CBOHCTEA, | 1 coerHeHu. VICIoabp30BaTh XUMHYECKYIO CHMBOJIUKY IS
[PUMCHCHIC COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
20 Anbneruanr: (dbopManbaerug ull .. o
ALeTANEICI L ALCTOH, COKpAaIIEHHOM ) dbopmyn OpTraHUYECKUX BEILIECTB.
21 O JIHOOCHOBHbIC PEAICTbHbIC 1 VYcranaBnuBaTh MIPUHAJIEKHOCTh BEIECTB K
KapGOHOBBIE KHCTOTHI: MyPARBHHAA 1 ONIPEIENEHHOMY KJIaCCy 110 COCTaBy M CTPOCHHIO, Ha3hIBATh
yKCyCHAS HX 1O CHCTEMAaTHYECKOH HOMEHKIATYpe; MPUBOIHMTH
22 Tpaktiyeckas pa6ora Ne 3. «Cpoiictea | 1 TPUBHUAJIbHBIE  Ha3BaHUS  OTIEIBHBIX  MPEACTABUTEICH
pactBopa chyCHOﬁ KHCIIOTBD) KHCJIOPOACOACPKAIIINUX COE€IUHEHMI. XapaKTepI/I3OBaTB
23 CTeapI/IHOBaﬂ M OJIEMHOBAS KHUCJIOTEI, 1 COCTaB, CTPOCHUC, IPUMCHCHUC, q)HSI/I‘IeCKI/Ie U XUMHNYCCKHUEC
KaK MMPeICTABUTEIH BBICIINX CBOICTBa, BaXHEHUIHME CMOCOOBI TOMYYEHHUS THUITHYHBIX
KapOOHOBBIX KHCJIOT MpeACTaBUTENCH pa3IMYHBIX KJIacCOB
24 MbL1a KaK COJTH BBICIIHX KapOOHOBBIX 1 KHCIIOPOJICO/ICPKAIIUX COCNMHEHUN (MeTaHosla, 3TaHOoJA,

KHCJIOT, X MOIOIIIEE ICHCTBUE
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25

Crnoxxable 2QUPHI KaK TMPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. ['maponm3
CJIOXHBIX D(PUPOB

26

Kupsl: TUAPOIIN3, TPUMEHEHHE,
OMoJIOTHYECKAasT POJIb KUPOB

27

VYTaeBopsl: COCTaB, KiIaccuuKanus.
Baxneriue npencTaBuTeNu:
TIII0K03a, PpyKTO3a, caxapo3a

28

[TpakTrueckas padota Ne 4.
Kpaxman u nemnosnosa kak
MIPUPOTHBIC MTOJIUMEPHI

29

KonTponbnas padora Ne2 no
pazneny «Kucnoponacoaepskaiue
OpPTaHUYECKUE COCTUHEHHSI»

rIviepuHa, QeHona, ¢GopManbAeTHAa, —aleTalbAeTHaa,
YKCYCHOM KHCJIOTBI, TJIFOKO3bI, Caxapo3bl, Kpaxmaja,
I[EJUTIONIO3BI); BBISBIISATH T€HETHYECKYIO CBSI3b MEXIy HUMU
H MTOATBEPKIATh eé HaJIM4He ypaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHYECKUX peaxiuit c
HCIIOIb30BAaHUEM  CTPYKTYpPHBIX  ¢opmyn.  OmnuchiBaTh
COCTaB, XMMHUYECKOE CTPOCHHE M NPUMEHEHHE >KHPOB,
XapaKTEePU30BaTh HMX 3HAYCHHUE I JKU3HEACSITEIbHOCTH
opranu3moB. (co3HaBaTh OMNACHOCTh BO3JICUCTBHUS Ha
YKUBBIE OPTaHU3MBI OTPEICICHHBIX OPTaHUYECKUX BEIIECTB,
MOSICHATh ~ HA  TPUMEPax  CHOCOOBl  YMCHBINCHUSH
MPEAOTBPAICHUST X BPEIHOTO BO3JCHCTBHS HAa OPTaHHU3M
yesoBeka. Vcmonp30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAaHMWS — TIPOBEJICHHE, HAOMIOACHUE H OIMCaHUe
XMMHUYECKOTO J3KCIepuMeHTa (1a0opaTOpHbIE ONBITHI U
npakTuueckre pabotsl). CienoBarh MpaBWiiaM 0€301acHON
paboTel B J1TA0OpPATOPUH TPH HCIOJB30BAHUUA XUMHUYECKOU
MocyAbl U 00OpYyIOBaHUS, a TaKKe MpaBuiiaM oOpalleHus ¢
BEIICCTBAMH B COOTBETCTBHH C MHCTPYKIIUSMHU BBITIOTHEHUS
Ja00paTOPHBIX ONBITOB W MPAKTHYECKUX paboT 10
MOJYYCHUI0O ¥ HU3YYCHUIO  OPraHMYEeCKUX  BEIIECTB.
[IpencraBiasTh pe3yabTaThl dKCIEpUMEHTa B opMeE 3amucu
YPaBHEHHI COOTBETCTBYIONIMX PEAKIUN W JIeNaTh BBIBOJIBI
Ha UX OcHOBe. [IpOBOMUTH BHIUMCICHHS A OMpeAeTeHUs
MOJICKYJIIPHON (OPMYJIbI OPTraHUYECKOTO BEIIECTBA, I10
YpaBHEHHIO  XUMHUYeCKoW  peakiuu. CaMOCTOSTEThHO
MJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JeSITENIbHOCTh; MMPUHUMATh aKTUBHOE Y4acTHE B TPYIIIOBOU
y4eOHOU e TeTbHOCTH

Paznen 4. AsotTcoaep:kamiue
OpraHuvyecKue coeMHEeHUsl

30

AMWHEBI: METHJIAMUH W aHUIINH

31

AMMHOKHUCIIOTEI KaK aM(I)OTCpHBIC

PaCKpBIBaTB CMBICJI H3YyYaCMbIX TMOHATHH (BI)ISIBJ'IHTI) ux
XapaKTCPHBIC HpI/ISHaKI/I), YCTaHaBJIMBATb WX B3dUMOCBA3b,
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OpraHu4C€CKUC COCAUHCHU A, UX
OHOJIOrMYECKOe 3HAUYECHHE. HCHTI/I,Z[I)I

UCIIOJIB30BaTh COOTBETCTBYIOLUE IOHATUS IIPU OIUCAHUU
COCTaBa, CTPOEHUS M  IPEBpAIEHUNd  OPraHU4eCKHX
coenvHeHU. Vcnonp30BaTh XMMUYECKYI0 CUMBOJIUKY UL
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpamiE¢HHOM ) dbopmyn OPraHUYeCKHUX BEIIECTB.
Onpenenars NpUHAIIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy II0 COCTaBy M CTPOEHHUIO, Ha3blBaTb HUX II0
CHUCTEMATHYECKOM HOMEHKJIATYpPE; MPUBOAUTH TPUBHAIbHBIC
Ha3BaHUs OTJEIbHBIX IIPEICTaBUTENICH. XapaKTepU30BaTh
COCTaB, CTPOEHUE, IPUMEHEHNUE, (PU3HMUECKUE U XUMUYECKUE
CBOWCTBA, BAaXXHEHIINE CIIOCOOBI TONXYYEHUS THIIUYHBIX
IIpeICTaBUTENEH a30TCOJEPIKAIINX COEIMHEHUN
(MeTunamMuHa, TJIMIKHA, OCITKOB).

32

[IpakTuueckas padorta Ne5. benku
KaK TPUPOIHBIC
BBICOKOMOJICKYJISIPHBIC COSIMHEHUS

OmnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
O€JIKOB; MOSICHATH Ha MIPUMEPAX 3HAUCHHE OCITKOB IS
opranusma yesnoBeka. Mcrnonb30BaTh ecTeCTBEHHO-HAyYHbIE
METO/BI IO3HAHKS — POBEJICHNE, HAOIIIOICHUE U OIIMCAHNE
XMUMHUYECKOI'0 3KCIIEpUMEHTa (J1a00paTOpHBIE OIBITHI U
npakTudeckue padotsr). CiieoBaTh nMpaBmiiaM 0e30macHOM
paboThl B 1a00paTOPUU NPHU UCIIOIB30BAHUN XUMUYECKON
MOCy Il M 000PYAOBaHUS, a TAK)KE TPAaBUIIaM OOpAICHNUS C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSIMHU BBIITOJIHEHHS
71a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT IO
MOJYYEHHUIO U U3YyYEHHIO OPIraHUYECKUX BEILECTB.
[TpencraBisTh pe3yabTaThl SKCIEPUMEHTA B (JOPME 3aITUCH
YPaBHEHHH COOTBETCTBYIOIIUX PEAKIIMNA U J1eJ1aTh BHIBOJIBI
Ha UX OCHOBE. [IpOBOIUTE BBIYHMCICHUS ISl OTIPEICIICHUS
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHUYECKOT0 BELIECTBA, 110
YpaBHEHHIO XUMHUYECKOU peaKIIuu

Paznes 5. BeicokoMosiekyasipHbIe
COeIMHEeHUs

33

OCHOBHBIE TIOHITHS XUMHUH

B.]'Ia)IeTI) N3Yy4aCMbIMU XUMHNYECKUMU IIOHATUSAMU:
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BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

PacKpbIBaTh CMBICII M3YyYaeMBbIX MOHATHI U MPUMEHSTH 3TH
NOHATHS  IPU  ONHCAaHUM  COCTaBa U CTPOEHUs
BBICOKOMOJIEKYJISIDHBIX ~ OpPraHMYEeCKMX  BEUIECTB,  JUIA
OOBSICHEHUS OTIENbHBIX (akTOB U sBIEHUH. Vcnonb30BaTh
XUMUYECKYI0 CHUMBOJIMKY I COCTAaBJICHUSA CTPYKTYPHBIX
(dbopMyI BeLIECTB U YPaBHEHUH peaklUil MOoJUMepH3alui U

nojuKoHAeHcauy.  OnuceIBaTh ~ COCTaB,  CTPOCHHE,
OCHOBHBIE CBOHCTBa Kay4yyKOB, HauOoiee
pacrpocTpaHEHHbIX BUJIOB rIacTMace, BOJIOKOH;
IPUMEHEHHE
34 [TpakTudeckas padora Neb. 1 Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI MIO3HAHUS —
OCHOBHbBIE METO/IbI CUHTE3a poBe/ieHUE, HAONIOJIeHHEe M ONUCAaHHE XHMHUYECKOIo
BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 9KCIepUMeHTa (Ja0opaTOpHBIE OMBITHI M NPAKTUYECKHE
[TnacTmaccel, Kayuyku, BOJIOKHA pabotel). CnenoBare mnpaBwiaM Oe3omacHOM paboOThl B
nabopaTopuu MPH HCIOIB30BAHUN XMUMHUYECKOH TOCYIBI U
o0opynoBaHus, a TakXke MpaBWiIaM oOOpalieHuss ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMUA BBITIOJTHEHUS
7a00paTOpPHBIX OMNBITOB W  IMPAKTHYECKHX pPaboOT 1o
MOJYYCHUI0O W HM3YYCHHIO  OPTaHWYECKHX  BEIIECTB.
[TpencraBisaTh pe3ynbTaThl SIKCHEPUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX PEAKIMA W JeNaTh BBIBOJIBI
Ha uX ocHoBe. [IpoBOIUTH BBIYMCIEHUS Ul ONpEIEICHUs
MOJICKYJISIPHOW (OPMYIJIBI OPraHUYECKOTO BEIIECTBa, I10
YPaBHEHHIO XUMHUYECKON peakluu
Pa3nen 6. TeopeTnyeckne 0CHOBBI 13
XUMHH
35 XUMHUECKHUH 371eMEHT. ATOM. 1 XapakTepu3oBaTh  JJEKTPOHHOE  CTPOCHHE  aTOMOB
DnexkTpoHHas KOH(UTypanus XMUMHYECKUX DJIEMEHTOB, HCIONB3ys MOHATUS S-, P-, d-
aTOMOB HJIEKTPOHHBIE OPOUTAIIN, SHEPI€TUYECKHE YPOBHHU.
36 ITpakTuyeckas padora Ne 7. 1 PackpbIBaTh CMBICI HM3y4aeMbIX MOHATHH (BBIBIATH HX

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
XAUMHUYECKUX diemMeHToB /I, U.

XapaKTepHbIe MPU3HAKH), YCTAaHABJIMUBATh MX B3aWMOCBS3b.
PackpsiBath cmbIcn  nepuoauudeckoro 3akona J[. M.
MeHneneeBa u JIEMOHCTPHPOBATH €ro
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MeHpeneeBa, UX CBSI3b C
COBPEMEHHOU TEOpHUE CTPOCHUS
aTOMOB

CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIIbHYIO 5
MPOrHOCTUYECKYIO byHKIIH. XapakTepu3oBaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUUYECKHUX 3JIeMEHTOB 1—4
NEPUOOB, HCIOJB3Ys MOHATHS S-, P-, d-3JEKTPOHHBIC
opOUTAIIN, SJHEPTETUICCKUE YPOBHHU.

37 [TpakTrueckas padota Ne§. OOBACHATH  3aKOHOMEPHOCTH  HW3MCHCHHS  CBOWCTB
3aKOHOMEPHOCTH U3MEHEHUS XMMHUYECKUX AJIEMEHTOB U MX COEIMHEHUH 10 MepuojaMm U
CBOMCTB XMMHUUYECKHX AJIEMEHTOB U rpynnam [lepuoauueckoit cuctemsl 1. 1. MenneneeBa
WX COCJIMHCHUN TI0 TPYyIIaM U
nepuojam. 3HaueHue
MIEPUOJNYECKOI0 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB J[. 1.

MeHeneeBa B pa3BUTHUU HAYKU

38 [TpakTuaeckas padora Ne9. PackpbIBaTh CMBICT H3y4aeMBIX TOHATHN (BBIICISITH HMX
Crpoenue BemiecTBa. XuMU4ecKast XapakTepHble MPHU3HAKKM) U MPUMEHATH STU MOHATUS TPU
CBSI3b, €€ BUIbI, MEXaHU3MBI ONMCAHUU COCTAaBa U CTPOEHHUS BELIECTB, IJsi OOBSCHEHUS
00pa30BaHMs KOBAJIGHTHOW CBSA3H. OTIenbHBIX (AaKTOB U  siBIeHUW. OnpenensTb BUIbI
Bonopoanas cBsi3b XUMUYECKOH CBSI3U (KOBaJIEHTHOM, MOHHOW, METAJUTHYECKOM,

BOJIOPOJHONW) B COEIUHEHUSX; THUI KPUCTALIMYECKON
pEImETKH KOHKPETHOTO BEIIECTBA.

39 BanenTHOCTS. Onpenensitb  BaJ€HTHOCTh W CTENEHb  OKUCIICHHS
DneKTpooTpuLaTeIbHOCTh. CTENeHb XUMHUYECKHX JJIEMEHTOB B COEAMHEHUSX PAa3IUYHOTO
okucieHus. Beniectsa COCTaBa.

MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

40 [TpakTuaeckas padora NelO. [IpoBOIWUTH BBIYUCIEHUS C HCMHOJB30BAHUEM TOHSITHUSA
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX. «MaccoBasi JOJsS BellecTBa B  pacTBOpe». Bmanets
HcTuHHBIC ¥ KOJUIOWTHBIS W3Y9aeMbIMU XUMUYECKUMU TIOHSTHSIMHU.
pacTtBopsl. MaccoBas nomst
BEIIECTBA B paCTBOpE

41 [TpakTruyeckas pabora Nell. Hcnonp30BaTh XMMHUYECKYIO CUMBOJIMKY Ul COCTABIICHUS

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN.

MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BépHyTOH,
COKpal€HHOW)  (GopMyll  HEOPraHMYECKUX  BEIIEeCTB.
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I'eneTnueckas cBsI3b
HEOPraHWYECKUX BEILECTB,
pa3JIMYHBIX KJIACCOB

OHpCIIeHHTI: BHAbI XUMHUYECKOM CBSI3U B HCOPTaHNYCCKUX
COCAUMHCHUAX

42 Krnaccudukanusa XuMuueckux PackpbiBaTh CMBICT HM3y4aeMbIX MOHATUN (BBIIEIATH HX
peakiuii B HEOPraHMUECKOn 1 XapakTepHble NMPU3HAKKA) M TPUMEHATH ITH MOHATUS TpPU
OpraHUYEeCcKOil XUMUU. 3aKOH ONMHMCAHUM  W3MEHEHUH  BelecTB, g  OOBACHEHUs
COXpaHEHHS MacChI BEIIECTB; 3aKOH OTHENbHBIX (akToB W  sBIeHUH. OmnpenensTb TUIBI
COXPaHEHHUS U IIPEBPAIICHUS XUMHUYECKUX PEaKIIUM.

SHEPIUU IPU XUMUYECKUX PEAKIHUIAX

43 Ckopoctb peakiuu. OOpaTuMbie OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEeaKIuu

peakuuu. XMMHYECKOE paBHOBECHE OT pa3inuHbIX (akTopoB. Onpenenars XapakTep CMEIECHUs
XMMHUYECKOTO PABHOBECHSI B 3aBUCHMOCTH OT BHEUIHETO
BoznelicTBus (npunnmn Jle-Ilarense).

44 [IpakTuyeckas pabora Nel2. OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIIuu OT
«BnusHue pa3nuuHbixX (aKTOpOB Ha pa3ianuHbIX (hakTopoB. OnpenenaTs XapakTep CMEIeHUs
CKOpPOCTh XUMHUYECKOH PEaKIHm» XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO

BoznelicTBus (mpunnmn Jle-Ilarense).

45 [TpakTruyeckas pabora Ne 13. CocTaBiATh ypaBHEHUS PEAKINI pa3IMUHbIX THUIIOB; 1OJIHbIE
DNEKTPOIUTHYECKAS AUCCOIUAITHS. U COKpalIEHHbIC YPaBHEHUS peakluii HOHHOTO 0OMeHa,
[TonATHE O BOJOPOJTHOM MTOKA3aTeNe YUUTBIBAS YCIIOBUS, IPH KOTOPBIX 3TH PEAKIIMU UIIYT A0
(pH) pactBopa. Peakiuu HOHHOTO KOHIIA.
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPraHMYEeCKUX BEUIECTB

46 [TpakTuueckas padota Ne 14. Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METOAbI TO3ZHAHUS —

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTposnse
pacIuiaBoB U pacTBOPOB COJIEN

NpoBe/eHUE, HAONIOJICHHEe M ONUCAaHHE XHMHUYECKOIro
SKCIIEPUMEHTa  (JEMOHCTPAllMOHHBIE U  JIabOpaToOpHbIE
OMBITHI, TPAaKTUYECKUe paboOThl): 1O  OINpPeJeICHUI0
MIPOJYKTOB AIIEKTPOJIN3A. CnenoBatb MpaBUJIaM
MOJIb30BaHUSA XMMHYECKOM TOCyIod M J1abopaTOpHBIM
obopynoBanueM. [lpeactaBiarh pe3yabTaTbl XUMHYECKOTO
IKCIIEPUMEHTA B dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX peakUMid W JAenaTh BBIBOABI Ha HX
OCHOBE.
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47 KonrtponsHas padora Ne3 o 1 PackppIBaTh CMBICII U3y4aeMbIX TOHATHH (BBLAEIATH UX
pazneny «Teopernueckrie OCHOBBI XapakTepHble TPU3HAKU) U IPUMEHSITh 3TH MOHATHUS IPU
XUMUU» OTHMCAHUY U3MEHEHUH BEIICCTB, sl OOBSICHEHUS

OTJICIbHBIX (PAKTOB U SBJICHUM.
Pa3znesn 7. Heopranumueckasi XumMust 17 12

48 Mertaiubl, UX NOJIOKEHHUE B 1 PackppiBaTh CMBICIT HM3ydaeMbIX MOHSITHH (BBIAETATH HX
[lepuonnueckoii cucreme XapakTepHble MPHU3HAKK) U MPUMEHATH 3TU MOHATUS TIPU
XUMHYECKUX 31eMeHTOB [[. U. OMKMCAHUU COCTaBa M CTPOCHHUS BEIIECTB, JJsi OOBICHEHUS
Meunneneesa 1 0COOEHHOCTH OTAENbHBIX (akToB M  sBIeHUH. OOBACHATH oOIIHe
cTpoeHus aroMoB. O01IHe 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB JJIEMEHTOB —
(dbu3nyeckre CBOCTBa METANIOB METAJUIOB U UX COECIWHEHUU C y4ETOM CTPOEHUS UX aTOMOB

49 [Ipaktuueckas padota Nel5. Crnaser | 1 1 n nosoxeHuss B Ileproanyeckoil CHCTEME XHMUYECKUX
METAJUIOB. DJIEKTPOXUMUYECKUN P sanementoB J[. WM. MengeneeBa. XapakTepu3oBaThb
HaNpsHKEHUH METAJUIOB (omuChIBaTh) OOIIME XMMHYECKHE CBOWCTBA METAJLIOB, WX

50 [IpakTrueckas padora Nel6. 1 1 BOXHEHUIINX COCAUHEHMH, NOATBEpPXkIas OSTO OINUCAHHUE
XHUMUYECKUE CBOMCTBA BAXKHENIITUX MPUMEPAMHU YPABHEHUW COOTBETCTBYIOIIUX XHUMHUYECKUX
METaJIOB (HATPUiA, Kauil, KaJIbLIUH, peaxiuii; IpUMEeHEeHNEe METAJUIOB B Pa3NIMYHBIX O0NACTX, a
MarHui, aJroMUHUN) U UX TaK)K€ MCIOJIB30BaHUE WX JUIA CO3JaHUS COBPEMEHHBIX
COCIUHEHUI MaTepUaIoB M TeXHOJOTHHA. OMUCHIBATH CIOCOOBI 3alUTHI

51 [Ipaktrueckas padota Nel/. 1 1 METAJUIOB ~ OT  KOppo3uu.  PackpbiBaTh  CYIIHOCTH
XUMHUUYECKUE CBOMCTBA Xpoma, MeI1 OKHUCIUTCIBbHO- BOCCTAHOBHUTCJIIBHBIX peaKHI/Iﬁ MoCpeaACTBOM
U UX COETUHECHHI COCTaBIiEHUSI DJJEKTPOHHOTO OanmaHca JTHX  PeaKIHid.

52 HpaKTquCKa;{ pa60Ta No 18. 1 1 HpOBO)II/ITI) peaKkouu, MOOATBEPKAAOIINEC XapaKTCpHbIC
XUMAYecKne CBOWCTBA ITMHKA, CBOMCTBA H3y4yae€MbIX BEIIECTB, PAaCIO3HABaTh OMBITHBIM
sKeJie3a U Uux COCI[I/IHCHI/Iﬁ MyTéM HOHbI MCTAJJIOB, IPUCYTCTBYIOIIHME B BOAHBIX

53 [TpakTuaeckast padora Nel9. 1 1 pactBopax. Mcmosb30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI

"Peniennie 3KCIIepUMEHTAIIBHBIX
3aja4 1o reme «Mertamib"

MO3HAHUSI — T[pOBEAEHUE, HAONIOJEHUEe U  ONMCAHUE
XMMHUYECKOTO  JKCIEpUMEHTa  (IEMOHCTPALlMOHHbIE U
nabopaTopHble OIIBITHI, MIPAaKTHYECKUE paboThI).
IIpencraBiaTe pe3ysabTaTbl XMMUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKIUil
JlenaTth BbIBOJABI Ha uX ocHoBe. ClieoBaTh IpaBUiIaM
M0JIb30BAHMSA XMMMYECKOM Tmocyqod U JabopaTopHBIM
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ob0opynoBanueM. [IpoBOAMTH BBIUMCIIEHUS 1O ypaBHEHUSM
XMMHYECKUX PEAKLIHN.

54 HemeTtainel, uX MoJIoKeHHE B PackpbiBaTh CMBICT H3y4aeMBIX TOHATUN (BBIIEISTH HMX
[lepuoauueckoii cucreme XapakTepHble MPHU3HAKK) U MPUMEHATH 3TU MOHATUS TIPU
XuMHYeckux 3memeHToB 1. U. OMKMCAHUU COCTaBa M CTPOCHHUS BEIIECTB, JJsi OOBICHEHUS
Meunneneesa 1 0COOEHHOCTH OTAENbHBIX (GakToB M  sBleHUH. OOBACHATH oOIIHe
CTPOCHHSI AaTOMOB 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB HEMETAJUIOB U HX

55 du3ndyecKue CBOWCTBAa HEMETAJUIOB. COEIMHEHUH ¢ Y4ETOM CTPOEHUSI UX aTOMOB M MOJIOKEHUS B
Annorponus HEMETAIUIOB (Ha [Iepuoauueckoil cucreme XumMuyeckux anemeHtoB [[. U.
pUMepe KUCIopoa, cepsl, pocdopa MenneneeBa.  Xapakrepu3oBaTb (ONHCHIBATh)  0OIIKE
1 yIIepoja) XMMHYECKHE CBOMCTBA HEMETAUIOB, MX BAXKHEUIIMX

56 [TpakTuaeckas padorta Ne20. COCIMHEHUM, TMOATBEpXkKAasi 3TO ONHCAHUE MpPUMEpaMu
XUMUYEeCKHE CBOMCTBA T'aJIOTEHOB, YPaBHCHHUN COOTBETCTBYIOIIMX XUMHYCCKHX  PEAKIIHIA.
CEephI M UX COCIMHCHHIA XapakTepu30BaTh BIHUSHUE HEMETAIOB U UX COCIUMHEHHIA

57 [TpakTrueckas pa60Ta No 21. Ha JKHMBBIC OpraHu3Mbl; OIHCBIBAaTHL IIPUMCHCHHEC B
XuUMHUecKue CBOICTBA a30Ta, pa3MYHBIX  O0JACTSIX  MPAKTUYECKOW  JesTeNbHOCTH
(I)ocq)opa U UX COECIUHEHUN YeJIOBEKA. PaCKprBaTB CYLIHOCTh OKHCJIIUTECIBHO-

58 [TpakTuaeckas padborta Ne 22. BOCCTAHOBUTENBHBIX PEAKIUN TMOCPEICTBOM COCTABIICHUS
XUMHUUYECKUE CBOMCTBA yriepoaa, SJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ.

KPEMHUS U MX COCTUHCHHM

59 IIpumeHeHne BaKHENIINX
HEMETAJVIOB U UX COCTMHEHUI

60 [TpakTuyeckas padora Ne 23. IIpoBoauTh peakuuy, NOATBEPKAAOIINE XapaKTEPHbIE
O06001eHne U cucTeMaTU3alus CBOICTBa M3y4aeMbIX BEILIECTB, PACIIO3HABAThH ONBITHBIM
3HaHuM 1o TeMe «HemeTtanmsoy. MyTéM aHUOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.
Beruncnenus mo ypaBHEHUSM Hcnonms30BaTh €CTECTBEHHO-HAYIHBIE METOIBI TTO3HAHUS —
XUMHYECKHUX PEAKIHi U MpOBeJICHUE, HAOIIOIEHNE U OMTUCAaHNE XUMHUYECKOTO
TEPMOXUMHUYECKHE PACUETHI IKCIIEPUMEHTA (JICMOHCTPAIIMOHHBIE B TaOOPaTOpHBIE

OTIBITHI, IpaKTHUecKue padoThl). [IpeacTaBnsaTh pe3yabTaThl
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aIlTiCH ypaBHEHUIH
COOTBETCTBYIOIIUX PEAKIIUiA U JeTaTh BBIBOBI HA MX
OCHOBE.

61 [TpakTuueckas pabora No 24. W cnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHMS —
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«Penienne 3xkcrepuMeHTaIbHBIX
3aza4 o teMme "Hemetamis"»

IpoBe/IeHUE, HAOIIOACHNE U OIMCAaHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U J1a00paTOpHbIE
OIBITHL, IpaKTHUECKKE paboThl). [IpencTaBiasTh pe3ynbTaThl
XMMHUYECKOI0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOILMX PEAKLIUN U J€TIaTh BbIBOBI HA UX
ocHoBe. Cie10BaTh paBuiIaM MOJIb30BaHUS XUMUYECKOU
NOCy 101 1 J1abopaTopHBIM 000pyaoBaHueM. [IpoBoIUTH
BBIUMCJICHMSI 10 YPABHEHUSIM XUMUYECKUX PEaKLU.

62 KonTponbnas padorta Ne4 mo Temam PackpbIBaTh CMBICT U3y4aeMbIX TOHSATUH (BBIIETSATH UX

«Metamne» u «HemeTanabny XapakTepHble TPU3HAKU) U IPUMEHSITh 3TH MOHATHUS IPU
ONKCAHUH N3MEHEHHU BEIECTB, I O0BSICHEHUS
OTJICIbHBIX (PAKTOB U SIBICHUM.

63 [IpakTuueckas padorta Ne25. [IpoBoaUTH peakinu, MOATBEPKAAIOIINE XapaKTEPHbIE
Heopranmueckue u oprann4yeckue CBOWCTBA M3yYaeMBbIX BEILECTB, PACIIO3HABATDH OIBITHBIM
KucnoTel. Heopranmdeckue u MyTéM aHUOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX.
OpTraHUYeCKHEe OCHOBAHUS Mcronp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHMS —

MpOBEJICHUE, HA0IIOICEHNE U OMTMCAaHNE XUMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U JIA0OPATOPHBIE
OTIBITHI, TPaKTHYEeCKHe padoThl). [IpencTaBiaTe pe3ynbTaTsl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIllicu ypaBHEHU N
COOTBETCTBYIOIINX PEAKIIUN U JIENIaTh BHIBOJIBI HA X
OCHOBE.

64 ITpakTryeckas padora Ne 26. ITonTBepk1aTh CyHIECTBOBAHUE TEHETUUYECKOM CBSI3U MEXY
AmdoTepHbIe HEeOPTaHUIECKUE H HEOPTraHMYECKUMH BEIIECTBAMH C TTOMOIIBIO YPaBHEHUN
OpPraHUYECKUE COCTUHEHMS. COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH.

I'enernueckas cBs3b
HEOPTaHMYECKUX M OPraHUYECKHX
BEIIECTB
Paszgen 8. Xumus U KU3Hb
65 Poine xumun B obecrieueHnH PackppIBaTh pOJb XMMHH B PEIICHHUH YHEPTETHYECKHUX,

JKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIINHEI

CBIPBCBBIX HW  3KOJOTHUYCCKUX Hp06J'I6M YCI0BCUYCCTBA,
OIMMHUCBIBATb OCHOBHBLIC HAITPABJICHUA Pa3BHUTHA XHUMHYCCKOU
HAaYKM W TCXHOJIOT'UU. AHaJ'II/I3I/IpOBaTB U KPUTHUYCCKHU
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OIICHUBATh HWH(OPMAILIHIO, CBS3aHHYI0 C XHUMHUYECKUMU
nporeccaMi M UX BIMSHUEM Ha COCTOSHHE OKPYXKAroIlen
Cpeapl. Wcnonb3oBath  MONY4YeHHBIE ~ 3HAHUSA U
npeicTaBiIeHuss O cdepax AesATEIIbHOCTH, CBS3aHHBIX C
HAyKOW U COBPEMEHHBIMU TEXHOJIOTUSMH, KaK OCHOBY JUIS
OpHEHTAINK B BbIOOpE CBOEH Oymymiel mpodeccuoHalIbHON
JIESITEIILHOCTH.

66

[IpeacraBnenus 06 oOmuUx
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIJICHHOTO TIOJTy4EHHUS
Ba)KHEHUIIINX BEIIECTB

PackpbIBaTh poJIb XMMHUH B PEIICHUN SHEPTETHYECKUX,
CBIPBEBBIX U SKOJOTMYECKUX MPOOIeM 4eI0BEeUYeCTBa,
OIMCHIBATh OCHOBHBIC HATIPABJICHHUS PAa3BUTHS XUMHUECKOMN
HAayYKH U TCXHOJIOTUH. AHaJII/ISI/IPOBaTB U KPUTUUYCCKU
OLICHUBATH MH(POPMAIHIO, CBSI3aHHYIO C XUMUYECKUMH
nponeccamMu M ux BIIUAHUEM HA COCTOAHHC OKPY)KaIOHIeI\/JI
cpenpl. Mcnonp30BaTh Mogy4eHHbIC 3HAHUS U
NpeJCTaBICHUS O cepax Ness TN HOCTH, CBA3aHHBIX C
HAaYKOW ¥ COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK OCHOBY IS
OpHEHTAIH B BEIOOpE cBOEH Oymymiei mpodeccnoHanbHON
JIeSATEIILHOCTH.

67

YenoBek B MUpe BEUIECTB U
MaTepHuaoB

[Ipunumars  ydyactue B OOCYXKIE€HUU  IpoOsieM
XUMUYECKOH U 3KOJIOTMYEeCKOH HaIpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIHMIO IO THpodiemMe u
IpeJlaraTb BO3MOKHBIE ITYTH €€ PEeIeHUs

68

ITpakTuyeckas padora Ne 27.
XUMHSI CTPOUTEIIHHBIX MaTepPHaJIOB

IIpoBoauTh peakuuu, MOATBEPKAAIOIINE XapaKTEpHBIE
CBOMCTBA H3y4aeMbIX BEIIECTB, PACIO3HABATh OIBITHBIM
IyTEM AHUOHBI, NPUCYTCTBYIOIIME B BOJHBIX PacTBOpaXx.
Hcrnonbs30BaTh €CTECTBEHHO-HAYYHBIE METOJbl NO3HAHUS —
IpoBe/eHUE, HAONIOJIeHHEe M ONUCAaHHWE XHMHUYECKOIro
SKCIIEPUMEHTa  (JEMOHCTPAllMOHHBIE U  JIabopaTOpHbIE
OTIBITHI, MpaKTUYecKre paboTel). [IpencTaBiaTe pe3ynbTaThl
XUMHUYECKOT0 IKCIEpUMEHTa B (GopMe 3amucH ypaBHEHHI
COOTBETCTBYIOIIMX pEaKUMi U JAejJaTh BBIBOABI Ha HX
OCHOBE.

69

XUMUA U 3J0POBLEC YCIIOBCKA

[TpumeHnsTh mpaBuja 0€30MacHOrO  OOpAIICHUs C
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BEILECTBAMM, HCIIOIb3YEMBIMU B IIOBCEJHEBHOW JKU3HH,
IpaBUia TOBEIEHUS B ILENAX cOepexeHus 370pOBbi U
OKpY)KalIllel  NPUPOAHOM  Cpelbl; IIOHUMaTb  BpENX
(omacHOCTb)  BO3AEHUCTBUS ~ HA  JKUBbIE  OPraHU3MbI
ONPEAEIEHHBIX BellecTB cMbIci nokaszarens [IIK, noscHaTs
Ha IpHUMepax crocoObl YMEHbIIEHHS U IPEJOTBPALICHUS X
BpPEIHOIO BO3JCHCTBHUS.

70

[IpakTrueckas padora Ne 28.
AHanu3 JeKapCTBEHHBIX CPEJICTB.

[IpoBoauTh peakuuu, MOATBEPXKAAIOIINE XapaKTepHbIC
CBOMCTBAa H3y4yaE€MbIX BEIIECTB, PACIO3HABATh OMBITHBIM
nyTéM aHUOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METOJbl MO3HAHUS —
poBeJcHNE, HAOMIOJEHHE U OINUCAHUE XUMHYECKOIO
OKCIIEPUMEHTa  (IEMOHCTPAIIMOHHBIE H  JIAOOpPATOPHBIE
OTIBITHI, TIpakTHUeckue padoTsl). [IpeacTaBnsaTh pe3yiabTaThl
XUMHYECKOTO JKCIepUMeHTa B (opme 3ammcu ypaBHEHUI
COOTBETCTBYIOIIMX peaKkUWii W JeNlaTh BBIBOABI Ha HX
OCHOBE.

71-72

JAuddepeHunpoBaHHbIH 3a4eT

PackppIiBaTh CMBICI U3y4aeMbIX OHATHH (BBIAEIATH UX
XapaKkTepHble IPU3HAKHU) U IPUMEHSTH 3T OHATUS IpU
ONKCAaHUM U3MEHEHUH BEILECTB, /i OObSICHEHUS
OTJIENbHBIX (PaKTOB U siBIeHUN. [I[pOBOIUTE BBIYUCIIEHNUS IO
YPaBHEHUsAM XUMUYECKUX peakUui. Pemars pacueTHble
3a/1a4y 110 XMMHH..
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YYEBHO-METOJAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE YYEBHOU JUCHUIIVIMHbBI XUMMUA

B ®uwmane I'BIIOY PX  «YepHOropckuil TOpPHO-CTPOUTEIBHBIA TEXHUKYM» HMEETCA
KaOWHET XUMHH C JIADOPAHTCKOW KOMHATOW, B KOTOPOM HMEETCS BO3MOXXHOCTh OOECIICUUTh
cBOOOAHBIN JocTyn B MHTepHEeT BO BpeMsi ydyeOHOro 3aHSATHS W B IEepuOj] BHEY4eOHOI
JESITEIIBHOCTH 00YYarOIIMXCSI.

[Tomemenne kaOuHeTa ynaoBieTBOpsieT TpebGoBaHusiM CaHUTAPHO-MHIEMUOIOTUYECKUX
npaBun u HopmatuBoB (CaulluH 2.4.2 No 178-02) m YacTHYHO OCHAIIEHO THUIIOBBIM
00opy/0BaHuEM, YKa3aHHBIM B HACTOAILIUX TPEOOBaAHUSX.

B cocraB y4e0HO-METOAMYECKOTO U MaTEePHATBLHO-TEXHHUECKOTO OCHAIICHUSI KaOWHETa XUMHH
BXO/JIAIT:

* MHOrO()YHKIIMOHAIIbHBIA KOMILJICKC ITPETIO1aBaTels;

*  HATypaJbHBIC OOBEKTHI, MOJICIH, IPUOOPHI M HAOOPHI JISI IOCTAHOBKH JIEMOHCTpa-
IIUOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

* IIEYaTHBIC W SKPAHHO-3BYKOBBIC CPECTBA OOYUCHMUS;

* Cpe/cTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PCaKTHUBHI;

* TEpeYHHU OCHOBHOM M JIOTIOJHHUTEIBHOMN YyUeOHO TUTepaTyphl,

*  BCIIOMOTAaTEJIbHOE 000PYyI0BAaHUE M UHCTPYKIINU;

+  OubamoteuHbId HOH/I.

B nporiecce ocBoeHus mporpaMmbl y4eOHOM JUCIUIUIMHBI XUMUSI CTYICHTBI JIOJKHBI HMETh
BO3MOXXHOCTh JIOCTYIIa K 3JICKTPOHHBIM YYeOHBIM MaTepuaiaM [0 XWMHUHU, HMCIOIIUMCS B
CBOOOAHOM JOCTyre B ceTu VIHTepHET (PNEeKTPOHHBIM KHHUTraM, MpaKTUKyMaM, TecTam,
Marepuaiam EI'D u np.).
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HNurepHeT-pecypcsl

www.pvg.mk.ru(omummuana «ITokopu BopoOseBbI TOPHI»).
www.hemi.wallst.ru(O6pa3oBaTenbHbIi cait TUTST HIKOJIEHUKOB XUMHSA).
www.alhimikov.net(O6pa3oBaTenbHbIil CAWT IS IIKOJILHUKOB).
Www.chem.msu.su(DnekTpoHHast OHOIMOTEKA [0 XUMHH).

WWW.enauki.ru(MHTepHeT-u31aHke TUIst yuuTenei «EctecTBeHHBIC HAYKN»).
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www.1september.ru(metoauueckas razera «IlepBoe cCeHTIOPS»).
WWW.hvSh.ruGkypHain «XuMHS B LITIKOJIE).

WWW.hi].rUGKypHAIT «XUAMHUS H KU3HBY).

www. chemistry-chemists. COM(31eKTpOHHBII )KypHaT « XUMUKH U XUMHESD)).
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