I'ocynapcrBenHoe 0101:KeTHOE 001I€e00pa3oBaTe/ibHOE yupexaenne Camapckoii odacTu
cpenHss odmeodpaszoBareiabHas mKoJa Ne29 r. Coizpanu ropoackoro okpyra Coi3pann

PACCMOTPEHO

Ha 3aCeJaHUH METOAUUYECKOrO
00beIMHEHUs yuuTenen
€CTECTBEHHO-HAYYHOI'O LIUKJIa

I'onosa T.A.
[Iporokon 1 ot 28.08.2024

Camapckoii o61acTu

(I'bOY COMI Ne 29 r. Cei3pann)

ITPOBEPEHA VYTBEPXJIAIO

3aMECTUTENb JUpeKTopa 1o Y BP mupextop TBOY COIII Ne29 r.
Konroxosa O.H. Ce3pann

o1 29.08.2024 M.A. [llanomrHKOBA

[Tpukaz ot 30.08.2024 r. Ne2

C=RU, O=BOY COLU Ne 29r.
Cbi3paHn, CN=LlanowwHnkoBa
M.A,,
E=s0 school29 szr@samara.edu.ru
" ‘\ 00299486 76906098
2024.09.29 08:32:55+04'00'
PABOYAS ITPOTPAMMA

yueOHOro npeamera «XuMus. Yriay0JeHHbIH YPOBEHb)

s ooyuaromuxcs 10-11 kimaccos



HOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamMma mo XHMMHUH CpeIHEro oOmero oOpa3oBaHMs Ha YriayOJIEHHOM YpPOBHE
cocTaBlieHa Ha OCHOBe TpeOoBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTEIIbHOM
IIPOrpaMMbl CpeAHEro oOuiero oOpa3oBaHUsl, IMPEJICTaBICHHBIX B (elepaJbHOM I'OCyAapCTBEHHOM
o0pazoBaTeNbHOM CTaHIapTe cpeanero obmiero oopasosanus (IIpuka3 MuHHCTEpCTBA MTPOCBEIICHHS
Poccuiickoit ®enepaunn ot 12.08.2022 Ne 732 «O BHeceHMM HU3MEHEHUH B (QenepalbHbIi
rOCYJIapCTBEHHBIN 00pa30BaTeNbHBI CTAaHIAPT CPEAHEro oO0IIero oO0pa3oBaHUS, YTBEP)KICHHBIN
npukazoM MunuctepcTBa odpasoBanus U Hayku Poccuiickoit @enepaunu ot 17 mas 2012r.Ne413y),
denepanpHON paboueil mporpaMMbl y4eOHOro mpeaMera «Xumus» (yriayOsieHHbI ypoBens),00I1
COO wu yueOHoro mimana ['bOY rumHazum 1. ChI3paHH, a TakK€ Ha OCHOBE XapaKTEPUCTUKU
IUIAaHUPYEMBIX PE3YyJbTaTOB JIyXOBHO- HPAaBCTBEHHOI'O pa3BUTHSA, BOCHUTAHHUS U COLMANM3ALNU
oOyuaronuxcs, MpeacTaBiIeHHbIX B paboyeil nporpamme Bocnutanus [ bOY rumuasuu r. Ceizpanu.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
«XAMWUSLYTJIYBJEHHBIN YPOBEHbD»

XuMUs Ha YpOBHE yIiyOJIEHHOIO N3y4YEHUs 3aHUMaeT Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTrO oOpazoBanms ydamuxcs 10-11 xmaccoB. M3yuenuwe mpeamera, peaqn3yeMoe B YCIOBHUSX
T hepeHInPOBAHHOTO, MPOGUIBHOTO 00yUYeHUs, MPU3BAHO OOECTeUUTh 00Ie00pa30BaATENbHYIO U
OO0IEKYJIBTYPHYIO HNOJATOTOBKY BBIITYCKHMKOB IIKOJIBI, HEOOXOAUMYIO IJIsl aJalTalud UX K OBICTPO

MEHSIOIIKUMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKXKe Ul IPOAOIKEHNUs 00yUeHHsI B OpraHu3alusaxX
po¢eCCHOHATIBHOI0 00pa30BaHysl, B KOTOPbIX XUMHUS SIBJISETCS] OAHOM U3 MPHUOPUTETHBIX AUCLUIIINH.

B mporpaMme 1o XUMHUM Ha3Haue€HHE NpeAMeTa «XUMHS» TOIydaeT MOJPOOHYIO
MHTEPIIPETAlMI0 B COOTBETCTBMU C oOcCHoBomojaratomumu nonoxeHuasmu  PIrocC COO o

B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, CoJiepKaHus, pe3yJbTaToOB 00yUeHUs U TpeOOBaHUN K YPOBHIO
HOJITOTOBKM  BBIITYCKHUKOB.  CBUAETENHCTBOM TOMY  SIBIISIFOTCSL  CIIEAYIOLIME  BBIMOJIHSAEMBbIE
IIPOrpamMMOoi 10 XUMUHU (PyHKLUU:

e MH()OPMAIMOHHO-METOAMYECKAsl, peanu3alus KOTOpod  oOecrieuyuBaeT  IOJIyYeHHUe
IPEICTAaBICHU O LENAX, COAEp)KaHuM, OoOmiel cTpareruu OOy4eHHUs, BOCHMTAHUS U Pa3BUTHS
o0yyaromuxcs CpeJCcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO Mpohuiis;

e OpraHu3alMOHHO-IUIAaHUPYIOLIas, KOTopas IpelycMaTpUBaeT OIpe/esieHHe: IMPUHLUIIOB
CTPYKTYPUPOBAaHUS U TIOCJIEJOBATEIILHOCTH H3y4eHMs] Y4eOHOro MaTepuasla, KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTePHCTUK; MOIX0/0B K (POPMUPOBAHUIO COAEPKATENBHOW OCHOBBI KOHTPOJIS
U OLEHKU 00pa30BaTelbHbIX JOCTHKEHUH OOydaroluxcs B paMKax HUTOrOBOM aTrecTalMu B (opme
€IMHOTO IOCYITapCTBEHHOI'0 3K3aMeHa M0 XUMUHU.

IIporpamma ass yriyOnE€HHOrO H3yUeHHs XUMMU:

e YyCTaHaBIMBAaeT MHBAPUAHTHOE NPEAMETHOE COJAEp)KaHUe, 00s3aTeNbHOE AJS HU3Y4YEHUs B
paMKax OTIENbHBIX MNpoduiIeH, NpeaycMaTpuBaeT paclpeleNeHue U CTPYKTypUpOBaHHE €ro Io
KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSM/pa3/ienaM Kypca;

e 5aéT NpPUMEpPHOE pacHpelesieHne y4eOHOTO BpPEMEHM, PEKOMEHJyeMOro JUIsl H3Yy4eHUs
OTJENBHBIX TEM;

e [peaiaraeT MPUMEPHYIO MOCIEN0BATENbHOCTh M3YYEHHUs Y4eOHOro Marepuasa ¢ y4éTom
JIOTHKH MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

e 1aéT METOJMYECKYIO MHTEPIPETALNIO [eJIel U 33/1a4 W3y4eHUus MpeaMeTa Ha yriayOnéHHOM
YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpEIHEro oouiero oOpa3oBaHMA,
COJIepP KATEIbHOM XapaKTEPUCTHKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON

IIpOrpamMMbl cpeHero olIiero oopa3zoBaHus (JUUYHOCTHBIX, METAIIPEMETHBIX, IPEAMETHBIX), a TAKKe



C Y4Y€TOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEJIBHBIX JACHCTBHI O0OYydaromerocs IO OCBOCHHIO
CoJIepKaHus IIpeIMeTa.

[lo BcemM Ha3BaHHBIM MO3ULUSAM B IIPOrPaMME [0 XMMHUU IPETyCMOTPEHA IIPEEMCTBEHHOCTD C
o0y4eHHEeM XHMHH Ha YPOBHE OCHOBHOTIO 0O0mIero oOpa3zoBaHMs. 3a IpelesiaMd yCTaHOBIICHHOM
IIpOrpaMMoOil MO XMMHMU 00s3aTeNbHON (MHBAPHMAHTHOM) COCTABIISIIOIIEH COJEp)KaHUA y4eOHOro
npeaMera «XuMUs» OCTa€rcss BO3MOXKHOCTH BbIOOpa €ro BapUaTHMBHOW COCTAaBISIOLICH, KOoTopas
JIOJDKHA OMPEEIISTHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO MPO(UIIst 00ydeHHS.

B cootBerctBuun ¢ xoHnentyanbHbiMu nojoxkeHusMu GI'OC COO o HazHayeHUU MPEAMETOB
06azoBoro u yrayOn€HHOro ypoBHEeH B cucreme auddepeHInpoBaHHOTO OOYYEeHHST Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMsl XMMHsS Ha YpOBHE YIiyOJN€HHOrO W3Y4YeHMsI HampaBieH Ha
pean3almio MPEeeMCTBEHHOCTH C IMOCIEAYIOUIUM ATAloM IOJIy4eHHUs XMMHUYECKOro oOpa3oBaHUS B
pamMKax M3y4yeHHUsS CIEeUUaIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHUX JUCHUIUIMH B BY3aX U
OpraHM3alusaX CpeIHero npodeccuoHaIbHOro 00pa3zoBaHus. B 3Tol CBs3M M3ydeHUe MpeaMera
«XUMHS» OPHUEHTUPOBAHO NPEUMYIIECTBEHHO HA pacIIMpEeHHE U YIUIyOJIeHHe TEOpEeTUYECKOW U
MPaKTUYECKON MOATOTOBKM OOYYaroIIMXCs, BHIOPABIIMX OINpeneia€HHbIH Mpoduiab 00yyeHHs, B TOM
qyclie C TMEPCHEeKTHUBOM MOCIEQYIONEero MOMyuyeHUs] XMMHUYECKOro 00pa3oBaHUS B OpraHu3alusax
npodeccuoHaibHOTO 0oOpazoBaHusi. Hapsmy ¢ »tuMm, B cBere TpeboBanmii PI'OC COO «
IUTAaHUPYEMBIM pe3yJibTaTaM OCBOEHUS (peniepanbHOi 00pa30BaTeIbHON MPOrpaMMbl CPETHEro 00IIero
o0Opa3oBaHMs U3yUYeHHE IpeaMeTa « XUMUs OPUEHTUPOBAHO TAK)KE Ha pellleHue 3a/1ad BOCIUTAHUS U
COLMAJIBHOTO Pa3BUTUS OOydarolMXCs, Ha (JOPMUPOBAHHME Y HUX OOIIEMHTEIUIEKTYyalbHBIX yMEHHUH,
YMEHHUM palMoOHAIHM3alUA y4eOHOTOo Tpyda U OOOOMIEHHBIX CIOCOOOB EATEIHLHOCTH, HMEIOITUX
MEXIUCIUIIMHAPHBINA, HAIIPEAMETHBIN XapaKTep.

CocraBisroliuMu - npeamera  «XUMHUsS» Ha YpPOBHE YINIyOJIEHHOTO W3Y4YEHMs SBISIOTCS
yray6nénnsle Kypcbl — «Opranudeckas xumus» U «OOmas M Heopranudeckas xumus». Ilpu
OIpPENICJIEHUH MOJAXO0A0B K OTOOpY M CTPYKTYpHOM OpraHu3allMid COAEp)KaHUS 3THX KYpCOB B
nmporpaMMe 1O XUMHHU 3a OCHOBY mnpuHATH mnonoxeHus PI'OC COO o pasznuuusax 0a3oBOro u
yriay0IEHHOrO ypOBHEN U3yUYEHUs IPEIMETA.

OcHoBy cojnepxxkanusi KypcoB «Opranndeckas xumusi» U «OOmmas U HeopraHudeckas XUMHsD
COCTaBJIACT COBOKYNHOCTb HPEIMETHBIX 3HAHUH U YMEHMH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3y4eHUs MpeaMeTa. JTa CUCTeMa 3HaHMH IOJIydaeT OIpeleséHHOE TEOPEeTHUECKOe OIOJHEHHE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYILECTBEHHO OOJBIIHMN 00BEM (DaKTOJOrHYECKOro Marepuaia.
Tak, Ha yriyOn€HHOM YpOBHE M3Yy4eHHUs IpeaMeTa obOecreueHa BO3MOXKHOCTbh 3HAYUTEIbHOIO
yBeJIMYeHUs: 00bEMa 3HAHMH O XMMUYECKHUX 3JI€MEHTaX M CBOMCTBAX MX COCIMHEHMH Ha OCHOBE
pacliupeHuss U yriyOJgeHHs TNpPeACTaBICHUH O CTPOEHUU BEUIeCTBA, XUMHUECKOW CBS3U U
3aKOHOMEPHOCTSX MPOTEKaHMsI PEAKIMI, pACCMAaTPUBAEMBIX C TOUYKH 3PEHUS XUMHUECKON KMHETUKU U
TepMOJUHAMUKU. [3yueHue mnepuoaudeckoro 3akoHa M Ilepmonmdeckoll CUCTEMBI XHMHYECKHX
9JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKUX IPEACTABIECHUSX O CTPOECHHUH
aTomMa. XHUMHYecKas CBSI3b OOBSCHSETCS C TOYKM 3pEHHUs] DHEPreTHUeCKUX M3MEeHEeHUH npu eé
00pa3oBaHUM U pa3pylIEHUH, a TAKXKe C TOUKU 3peHHs] MEXaHU3MOB e€ oOpazoBaHus. V3ydyeHue TUIIOB
peakuuii omonHsAeTcs (POpPMUPOBAHUEM TMPEJCTABICHUM 00 SJIEKTPOXUMHUYECKUX IpOLEeccax H
JIEKTPOJIN3E PacIUIaBOB U PAacTBOPOB BELIECTB. B Kypce opraHm4eckoidl XMMHH MPU PACCMOTPEHHUH
PEaKIMOHHON CHOCOOHOCTH COEAMHEHMH yaemnsercs oco0oe BHUMaHME BOMpocaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeakLuii.

Ocoboe 3HayeHHe HMEeT TO, YTO Ha COJEp)KaHWE KYpPCOB XHMHUH YIIIyOJEHHOTO YpPOBHS
M3YYEHUS Ul KJIaccoB ompeAenaéHHOro npoduis (riaaBHbBIM 00pa3oM Ha UX CTPYKTYPY MU XapakTep
JONOJTHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAaHWN) OKa3bIBAIOT BIMSHUE CMEKHBIE IpeAMEThI. Tak,



HampuMep, B COJICPKaHUM MpeAMETa s KJIacCOB XUMUKO-(PU3HUECKOro mpoduist 60bIoe 3HaYeHNE
OyayT UMETh 3JEMEHTHI yueOHOro MaTepHaa 1o oouiei xumuu. [Ipn n3ydenuu npeamera B JaHHOM

clly4ae akIeHT OyJeT cienaH Ha OONIHOCTh METOJIOB TTO3HAHHUS, OOITHOCTh 3aKOHOB U TEOPUH B XUMHUH
U B (U3UKE: aTOMHO-MOJICKYJISIpHAS Teopusl (MOJEKYJspHas Teopusi B (PU3HKE), 3aKOHBI COXPaHCHHUS
MAacChl M 3HEPrUH, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIN3A, NMPEACTABICHHUS O CTPOCHUU BEUIECTB U
Ipyroe.

B To ke Bpems B copep)KaHHHM TpeaMeTa JUIsl KJIACCOB XHMHKO-OMOJOTHYECKOro TPOdUis
OonbIIN yAeTbHBIA BeC OyAeT WMETh OpTraHWYecKas XUMHUsA. B 3ToM ciyd4ae NpemocTaBIIIeTCs
BO3MOXKHOCTh I 0OoJjiee OOCTOSTEILHOTO PACCMOTPEHUS XUMHUYECKOW OpraHM3alliu KJIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MIPUMEPY, TAKHE CTPYKTYPHBIE KOMITOHEHTHI,
KaK JIUMUJBI, O€JKH, YTJIEBObI, HYKJIEMHOBBIE KUCIOTHI U Jpyrue. [Ipum 3ToM 3HaHUSA O cOoCTaBe U
CBOIWCTBax IMPEJICTABUTEICH OCHOBHBIX KIIACCOB OPraHMYECKUX BEILIECTB CIIYXKAaT OCHOBOM JUIs
M3YyUYEHHUS CYIIHOCTH MPOIECCOB (POTOCUHTE3A, ABIXaHUS, TUIIICBAPECHHUS.

B mutane ¢opMupoBaHus OCHOB HAy4YHOT'O MUPOBO33PEHMUSI, OCBOCHHUS OOIIEHAYYHBIX METO/OB
MO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS] HAYYHBIX 3HAHUN M3yYECHHE MpeaMeTa «XUMHsS» Ha
yIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C YUCOHBIMU MPEIMETaMHU, BXOIAIIUMHU B
COCTaB TpeAMETHBIX obOnacTeil «EcTecTBeHHO-HAy4YHBIC MPEeaMeEThl», «MaremaTtnka u nHQpOpMaTHKa»
u «Pycckuii sI3bIK U IUTEpATypay.

HEJA U3YYEHUSA YUEBHOT' O ITPEJIMETA «XUMUA. YIJYBJIEHHBINA YPOBEHb»

[Ipu n3yyenun yuebHoro npeamera «XuMHsh» Ha yriayOIEHHOM YpPOBHE TaKKe, KaKk Ha ypOBHE
OCHOBHOTO W cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadyeil MEpPBOCTETICHHOU
3HAYUMOCTHU SBJISiETCSl (OPMUPOBAHME OCHOB HAyKd XUMHM Kak 0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKON JESITeNIbHOCTH YEJIOBEKa U OJHOIO U3 KOMIIOHEHTOB MHPOBOM
KylIbTypbl. Pernenue sToil 3amaun Ha yriIyONE€HHOM YypOBHE HU3YyYEHHs IpeAMeTa Ipeanojiaraet
pealin3almio TaKUX Lele, Kak:

e (¢dopMupOBaHHE MPEACTABICHUI: O MaTepUAIBHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUI MPUPOBI, O MECTe XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeIyllei
poiiu B OOEClEeYeHNH YCTOMYMBOIO Pa3BUTHUsSI YEJIOBEYECTBA: B PEIICHUH MPOOJIEM SKOJIOTHYECKOH,
SHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUU HOBBIX MaTEpUANIOB,
HOBBIX HCTOYHHUKOB OJHEPruM, B OOECHEYEHHHM PAIMOHAIBHOTO TMPUPOJIOIOJIB30BAHUS, B
(GbopMUPOBaHMHM MHUPOBO33pEHUS U OO0mIeH KyIbTyphl YENOBEKa, a TaKkKe OSKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

® OCBOEHHUE CHCTEMBI 3HAHUH, JIKAIUX B OCHOBE XUMUYECKON COCTABIISAIOLIEN €CTECTBEHHO-
HAay4YyHOM KapTUHBI MHUpa: (YHJAMEHTAJIbHBIX MOHATUH, 3aKOHOB M TEOPUH XUMHM, COBPEMEHHBIX
IIPEJICTAaBICHUM O CTPOCHHMM BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIPHOM, O TEPMOJUHAMMYECKUX M KHHETHUYECKHX 3aKOHOMEPHOCTSAX IPOTEKAHMS
XMMHUYECKHX PEAaKIMH, 0 XMMHUYECKOM PABHOBECHHM, PACTBOpPAX M JUCHEPCHBIX CHCTEMax, 00 OOIIMX
HAy4YHBIX IPUHIIAIIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y 0OyYarOUIMXCS OCO3HAHHOI'O MOHMMAaHHs BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKUX 3HAHUHM Ui OOBSCHEHMs KIIOYEBBIX MJEH M MpoOJieM COBPEMEHHOM XUMUHM, IS
OOBSICHEHUS] U MPOrHO3UPOBAHMS SIBIECHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO NMPHUPOY; TPaMOTHOTO
pemieHust MmpoOseM, CBA3aHHBIX C XMMHUEH, MPOTHO3UPOBAHMSA, aHAJIM3a WU OLEHKUM C MO3MIMH
HKOJIOTUYECKON 0E30MaCHOCTH MOCIEICTBUIA OBITOBOM M MPOMU3BOJCTBEHHON AEATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOU C XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHUEM U MepepaboTKOM BEIIECTB;

e yriuyOJieHWe TIPEJCTAaBICHWH O Hay4HBIX METOJaX IIO3HAHUS, HEOOXOAUMBIX ISt



MpPUOOpPETEHUsT YMEHUI OPUEHTHPOBATHCS B MHUPE BEIISCTB U OOBSICHEHUS XHUMHUUYECKUX SBIICHUH,
HMCIOIIMX MCCTO B IIPHUPOIC, B HpaKTI/I‘-IeCKOf/'I ACATCIIbHOCTH U HOBCCHHCBHOﬁ JKHU3HU.

B muiane peanmmzanyy  1epBOOYEPETHBIX BOCHHUTATENBHBIX M PA3BUBAIOMUX (PYHKIMNA
[EJIOCTHOM CHUCTEMBbI CpeIHEero oOmero oOpa3oBaHUs NpPU HM3YYCHHH NpeaMeTa «XUMHs» Ha
yrayOi€HHOM ypoBHE 0CO0YIO aKTyalbHOCTh MPHUOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:

e BOCNUTAaHWE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOMBI, YBAKECHHUS K IMpPOIECCY
TBOpYECTBA B 00JACTH TEOPETUYECKUX M MPHUKIAJAHBIX HCCIENIOBAaHUKW B XHMHH, (OpMHUpOBaHHE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMK K OOYYCHUIO W TO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOEGHHMSI 00I[€UETIOBEUECKUX [IEHHOCTEH;

® DA3BUTHUC INO3HABATCIBbHBIX MHTCPECOB, MHTCIICKTYAJIbHBIX W TBOPUCCKUX cocoOHOCTEN
oOyuaroniuxcs, (OPMHUPOBAHHE Y HHUX CO3HATEIbHOI'O OTHOIIEHUS K C€aMOOOpa3oBaHHMIO U
HENpPEephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHEIIHONM MNpopecCHOHAIbHON M OOIIEeCTBEHHOU
NEeSITEeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370pPOBbIO U MOTPEOHOCTH B 3J0pOBOM 00pase
JKW3HHU;

e (¢GopMUpPOBaHME YMEHHM M HaABBIKOB pPa3yMHOrO IPHUPOJOINOJIB30BAHUS, pa3BUTHE
OKOJIOTHYECKON  KYJIbTYphl, TMPHOOPETEHHE OMbITa  OOIMECTBEHHO-TIONE3HOW  JKOJOTUUYECKON
NesITETbHOCTH.

MECTO YUYEBHOI'O IIPEJIMETA «XUMMSI. YIJIYBJIEHHBINA YPOBEHb»
B YYEBHOM IIVTAHE

OOmiee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX Ui W3YYCHHUS XMUMHUW Ha YriayOJIEHHOM YpOBHE
cpenHero oomero oopazoBanus, coctaBisieT 204 gacos: B 10 knacce — 102 gaca (3 vaca B Hezento), B
11 ximacce — 102 gaca (3 gaca B HeJEINIO).



COJEP)KAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHMYecKON XMMHH.

[Ipenmer u 3HaYCHHE OPraHUYECKON XWMUH, NMPEACTABICHHE O MHOr0OOPa3HH OPraHUYECKUX
COCIMHEHUN.

DNEKTPOHHOE CTPOECHUE aTOMa YIJepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHUS. BaneHTHbIe
BO3MOXHOCTM aroma yriepoaa. XHUMHYecKas CBSI3b B OpPraHUYECKUX COECIUHEHHSX. THIIbI
rudpuanM3ali aTOMHBIX opOuTtaneil yriepona. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3U
(oOMEeHHBIH M JOHOPHO-aKUENTOPHBIN). TUIbI MEpeKpbIBaHUS aTOMHBIX OpOWUTanei, G- U T-CBS3H.
OpunapHasi, BolHas W TpoiHas cBsA3b. CrocoObl pas3pbiBa CBsI3el B MOJIEKYJIaX OPraHUYECKUX
BemiectB. [loHaTHE 0 CBOOOTHOM pagukane, Hykiaeoduie u anexrpodue.

Teopuss crTpoeHuss opraHudeckux coeauHeHud A.M. DbyrtnepoBa W COBpeMeHHbIE
MIPEJICTaBICHUS] O CTPYKTYpe MOJIEKYJ. 3HAu€HHE TEOPUM CTPOEHUS OPraHWYeCKHX COEeIMHEHUH.
MonexynspHble U CTpYKTYpHbIE GopMyibl. CTpyKTypHBIE (GOPMYJIbI pa3IMuHbIX BUJIOB: pa3BEPHYTas,
COKpalll€HHas, CKeyleTHad. M3omepusa. Buasl wu30oMepun: CTpYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHBIE 3()(EKTHl B MOJIEKyIaX OpPraHMYECKUX COEAMHEHUN (MHAYKTUBHBI M ME30MEpHBIH
s dexTsr).

[IpencraBnenne o knaccUpUKAMK OpPTaHWYECKUX BemecTB. [loHsATHE O (YHKIHMOHATBLHOM
rpynne. ['omonorusa. I'omonoruuecknme psapl. Cucrematndeckas HOMEHKJIATypa OPraHUYeCKHX
coenunennii (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX TPEICTABUTEIICH.

OcobeHHOCTH U K1accupUKaLMs OPraHndecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuy B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB U HX IPEBPALICHUI: O3HAKOMIICHUE C
oOpa3llaMu OpraHWYEeCKUX BEIIECTB W MaTepuajaMH Ha HMX OCHOBE, OIIBITHI 110 IPEBPAILEHHIO
OpPraHMYECKUX BELIECTB IIPU HAarpeBaHuM (IUIaBJIEHHE, OOYIJIMBaHUE U TFOPEHHE), KOHCTPYHPOBAHHUE
MOJEJIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoagoponsl.

Ankanbl. ['omonornyeckuid psia ajnkaHoB, oOwas ¢opmyia, HOMEHKIATypa M H30MEpHsL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKaHoB, S -ruOpUM3allks aTOMHBIX
opOuTtaiielt yrieposa, 6-cBs3b. OU3nMuecKue CBOMCTBA AJIKAHOB.

XVMHYECKHE CBOMCTBA AJKAaHOB: PEaKLMU 3aMEILEHHUs, W30MEpPU3aLUH, IETHIPUPOBaHUS,
LUKIN3alKY, TUPOJIN3a, KpeKnHra, ropenus. [IpencraBieHne o MeXaHW3MeE peakUuil paguKalbHOIO
3aMEIICHNUS.

Haxoxxnenue B npupose. CriocoObl MogyueHHst U IPUMEHEHHNE aJIKaHOB.

Muknoankanel. OOmast ¢opmyia, HOMeHKIatypa U u3oMepus. OcoOEHHOCTH CTPOEHUS HU
XMMHUYECKHX CBOMCTB MalbIX (LMKJIONPONaH, IUKIO0YTaH) U OOBIYHBIX (IIUKJIONEHTaH, [IUKIOreKCaH)
HUKJI0AIKaHOB. CrIOCOOBI MOTYYEeHUsI M IPUMEHEHHE [IUKIOAIKAHOB.

Ankensl. ['oMosorndeckuil psii ajakeHoB, oOmas (opMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYI aJKEHOB, Sp>-rHOpHIM3aIMs aTOMHBIX opOuTaneii yriuepona, -
u m-cBsi3u. CTpyKTypHas U reoMeTpudeckas (Luc-TpaHc-) uzomepus. @Pu3nveckrue CBOMCTBA aJIKEHOB.
XHWMHUYECKNE CBOMCTBA: pEAKLUU MPUCOCIUHEHMS], 3aMEIIECHNS B O-[I0JIOXKEHNE NPU BOMHON CBS3H,
nosmMepu3aluu 1 okuciaenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakliMK Ha ABOWHYIO CBSI3b.



CriocoOblI 1osTyueHHst ¥ TPUMEHEHHE aJTKEHOB.

AnKaaueHsl. Knaccugukarms aJIKa/INE€HOB (conpspkEHHBIE, U30JIMpPOBaHHBbIE,
Kymyaupoganuvie). OCOOEHHOCTH SJIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusamus conpskEHHBIX aueHOB. CriocoObl MoTyueHus 1
IIPUMEHEHHE AJTKaAUEHOB.

Anxunbl. ['oMonorudeckuii psj aJKWHOB, oOmas ¢GopMyiia, HOMEHKIATYpa W H30MEpHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, SP-THOpUAU3alis aTOMHBIX
opOurtaneii yriaepoma. @DuU3NYECKHE CBOWCTBA AIKMHOB. XWMHUYECKHE CBOWMCTBA: PpEaKIUU
MPUCOEAUHEHUS, AUMEpPU3alUUd U TPUMEpPHU3alUu, OKUCIeHHUA. KuciIoTHblE CBOMCTBAa aJIKHHOB,
MMEIOLUX KOHLEBYIO TpOHYI0 CBs3b. KauecTBeHHblE peakuu Ha TpOHHYIO CBS3b. CrocoOsl
TIOJTyYSHHS U TIPUMEHEHHUE alIKHHOB.

ApomaTudeckue yrieBoaopojbl (apeHsl). ['omonoruueckuil psim apeHoB, obmias Gopmyia,
HOMEHKJIATypa M HU30MepUs. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl OeH30Ia.
®u3nyeckue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBA O€H30Ja M €ro TrOMOJIOIOB: PEaKIUH
3aMeleHuss B OEH30JIbHOM KOJIbLIE U YTJIEBOJOPOJHOM paJuKajie, peakUud MPUCOCTUHEHHUS,
OKHCIJIeHHe romosoroB Oenzona. IIpeacraBneHue o0 OpUEHTUPYIOLIEM JEHCTBUM 3aMECTHTENEH B
OEH30JIbHOM KOJIbIIE Ha MPUMepPEe alKUIbHBIX PaJMKaloB, KAPOOKCUILHOM, THAPOKCUIBHOM, aMUHO- U
HUTPOTPYNIbI, aTOMOB TrajgoreHoB. OCOOEHHOCTH XHUMHYECKHMX CBOMCTB ctupoia. [lomumepuzanus
ctuposia. CriocoObl MOTy4eHUs: U IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOIOB.

[Ipuponusrii ra3. [lonytaeie HedTsaHBIC Ta3bl. HedTh 1 €€ npoucxoxaeHne. KamMeHHbIN yroiabs U
MPOAYKTHI ero mepepadoTku. CriocoObl mepepaboTKH HEPTH: MEpPEeroHKa, KPEKUHT (TEPMHUYECKH,
KaTaJIuTUYeCKuii), pudopMuHr, nupoiu3. IIpoaykTel mnepepaboTkum HePTH, HUX TPUMECHCHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enetnyeckas cBsI3b MEXY pa3IMYHBIMU KJIaCCaMU yTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHHE rajloreHIPOU3BOAHBIX YIIIEBOAOPOIOB. Peakiinu 3aMelieHus rajioresa
Ha TUAPOKCOTPYIITY, HUTPOTPYIIITY, IIHAHOTPYIIY, aMUHOrpyIiy. JleiicTBue Ha raJoreHnporu3BOAHbBIE
BOJHOI'O U CIIUPTOBOr0 pacTBopa miénoun. BzaumoseiicTBre AurajioreHaikaHoB C MAarHUEM U ITUHKOM.
[lonsiTHe 0  METAJIOOPraHMYECKUX  COeAMHEHUsX. lVcmonap3oBaHWE — TraJIOreHIIPOU3BOTHBIX
YIJIEBOAOPOIOB B OBITY, TEXHUKE U IMPU CHHTE3€ OPraHUYEeCKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbl U3YUYEHHUSI BEUIECTB M UX MPEBpAIlleHUN: U3yueHue (HU3nIecKux
CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKIHM YIJIEBOJAOPOIOB Pa3IUYHBIX
kimaccoB (oOecuBeurBaHWe OpOMHOM HMIJIM HMOJHON BOJABI, pacTBOpa IEepMaHraHara Kajus,
B3aUMOJICHCTBUE alleTUJIeHa C aMMHauHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapyKeHHe YIJIepo/Ja U BOJOPOAa B OPraHMUECKUX BEIIECTBAX, MOJTYUYCHHUE ITUJICHA U U3YUYCHHE €T
CBOWCTB, 03HaKomileHHe ¢ KoyutekuusaMu «Hedte» n «Yroas», ¢ obpasnamu miactMace, KaydyKoB U
PE3UHBI, MOAEIUPOBAHUE MOJIEKYJI YTIIEBOJIOPOAOB U TAJIOT€HIIPON3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xamue opranndecKkue coeJHHEHHA.

[IpenensHble 0HOATOMHBIE cUpPThL. CTpoeHHE MOJIEKYJ (Ha MpUMepe MeTaHoja M 3TaHoJja).
I'omonoruueckuil psa, obmas Gopmyia, U30Mepusi, HOMEHKIATypa U kiaccudukaius. Ousnyeckne
CBOWCTBA MpPENENbHBIX OJHOATOMHBIX CHUPTOB. BOmOpoaHBIE CBSI3M MEXKIy MOJEKYJIaMU CHHPTOB.
XUMUYECKHE CBOWCTBA: PEAKIUH 3aMELICHMs, JAETHJpaTalli, OKHUCIEHHs, B3auMMOJEHCTBHE C
OpPraHMYeCKUMHU M HEOPraHWYECKMMHU KHcIoTaMu. KauecTBeHHas peaklus Ha OJHOATOMHbBIE CIHPTHI.
JlelicTBUEe 3TaHONAa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl MONyYyeHHs M MpPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PHU3UYECKHX M XUMHUYECKUX



CBOWCTB.

MHoOroaroMHbIe CIIUPTHI — ITUJICHIJIMKOJIb U TIHIepuH. DU3NUYecKue U XUMHUYECKUE CBOMCTBA:
peakuuy 3aMElIeHUsl, B3aUMOJCHCTBUE C OPraHUYeCKMMH W HEOPraHMYECKHUMHU KHUCJIOTaMHU,
KaueCTBEHHasi peakIusi Ha MHOroaTOMHbIe CHupThl. lIperncraBieHne o0 MeXaHU3ME peaKIuil
HyKJIeo(hIbHOrOo 3amerenus. JleiicTBre Ha opranu3M 4yesnoBeka. CriocoObl OydeHHs U TPUMEHEHUE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CtpoeHHE MOJICKYINBI, B3aMMHOE BIUSHUE THIAPOKCOTPYNIBI M OCH30JBHOTO sJIpa.
dwusnueckue cBoiictBa (heHoma. OcOOEHHOCTH XUMUYECKUX CBOUCTB (heHona. KauecTBeHHbIE peakiuu
Ha (¢enon. Tokcwunocth  (enoma. CrmocoObl  MONMydeHHWS] ¥ NPUMEHEHHWe  (eHoa.
®enonpopmanbaeruaHas cMoJa.

KapOGonwmnbHbie cOeTMHEHUS] — albACTUIIBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIIBLHOM
rpynmnbsl.  ['oMoiiornueckre psabl  albIerujoB W KETOHOB, oOmas Qopmyna, Hu30MEpUs U
HOMEHKJIaTypa. PU3NYEeCKHe CBOWCTBA aJIbJETHA0OB U KETOHOB. XUMHYECKHE CBOMCTBA albIETUIOB U
KETOHOB: peakIuu npucoenuHenus. OKUCICHUE albJACTU/IOB, KAUeCTBCHHBIC PEAKIIMKM Ha aJibJICTHJIbI.
CriocoObl TToTy4YeHUsT ¥ TPUMEHEHUE aJTbJIETHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ebHble KapOOHOBbIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KucHOT. M3omepus u HomeHknatypa. Dusmueckue CBOHCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KUCIOT. BOMOpOIHBIE CBS3M MEXKIY MOJEKYJIaMH KapOOHOBBIX KHCIOT.
XWMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA, pEaKIUs JTEpUPUKAIMH, PEAKIUA C Y4aCTHEM
YIJIEBOJIOPOHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypPaBbUHOM KHCIOTHL. [IOHITHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CIOXKHBIX 3pupax. MHOTOOOpa3ne KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HeMnpeIenbHbIX u apoMaTHYECKHUX KapOOHOBBIX KHCIIOT, TMKapOOHOBBIX KHCJIOT,
TUAPOKCUKApOOHOBBIX KHUCHOT. IlpencraButeny BbICIIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs,
MaJIbMUTHHOBAS, OJICUHOBAS, JIUHOE8As, TUHONEH08ds KUCIOThl. CIOoCcOObI MONyYeHHs U PUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxwusbie 3¢uppl. 'omonorundeckuili psin, obmas Qopmysna, u3oMepuss U HOMEHKIATYpa.
Ou3nyecKre 1 XUMUYECKHE CBOMCTBA: THPOJIN3 B KUCION U LIEIOYHOHN Cpejie.

Kupsl. Ctpoenue, ¢usznyeckrue M XUMHUYECKHE CBONCTBA JKUPOB: THUAPOJIMU3 B KHUCIOH H
miesiouHoit cpene. OCOOCHHOCTH CBOMCTB JKHPOB, COJEPXKALIMX OCTATKU HEMpeAeNbHBIX >KUPHBIX
kucnot. JKupsl B ipupo/e.

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe ICHCTBHE.

OO6mass  xapaktepuctuka yrieBojoB. Kriaccudukauuss yrineBomoB (MOHO-, 1U- U
nonucaxapuzpl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, Trajlakro3a, pubosa, HIe30KcHpubo3a.
du3nyecKkue CBOICTBA W HaXOXJeHHe B mpupoge. PoTocuHTe3. XUMUYECKHE CBOICTBA TIIFOKO3BI:
pEeaKuu C y4acTHEM CIHPTOBBIX M allbJETUTHOW T'PYMIN, CIUPTOBOE M MOJOYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne TIIIOKO3bI, €€ 3HAYEHUE B KU3HENEATEIbHOCTH oOpranusMa. Jlucaxapuabl: caxaposa,
MajbTO03a W JIakTo3a. BoccraHaBiMBarolMe M HEBOCCTAHABIMBAIOLIME Jucaxapuiabl. [ uaponus
mucaxapunoB. Haxoxnaenwe B mpupoie M npuMeHenue. [lonmmcaxapuuapl: Kpaxmall, TJIMKOT€H U
nesuttonosa. CTpoeHrue MakpoOMOJIEKYJl Kpaxmana, FJIMKOreHa U LEeUIroNo3bl. Pu3nueckre CBOMCTBA
Kpaxmaja M ILeJUTI0JI03bl. XMMHUUYECKHE CBOWCTBAa Kpaxmaya: THAPOJIM3, KAaueCTBEHHAs peakius ¢
nonoM. XHUMHUYECKHUE CBOMCTBA IEIUTIONIO3bI: THAPOIU3, MoyueHue 3pupoB memtrono3sl. [Tonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHbIE METOAbl H3YYEHHUS BEUIECTB M MX NPEBPAILEHUN: PacCTBOPUMOCTD
pPa3IMYHBIX COUPTOB B BOJE, B3aUMOJIEUCTBUE ATAHOJIA C HATPUEM, OKUCIEHUE 3THIOBOIO CIOUpPTa B
aNbJErU] Ha PACKAJIEHHOW MEIHOM IPOBOJIOKE, OKMUCIECHHE 3THJIOBOTO CIHUPTAa JUXPOMATOM KaJIHs



(BO3MOXXHO MCHOJb30BAaHUE BUIEOMATEPHUATIOB), KAuye€CTBEHHBbIE pEaKLUMU Ha alpJeruisl (c
ruapokcunom auammuHcepedpa(l) u rugpoxcuaom meau(ll)), peakuus rimuepuHa ¢ TMIPOKCHIOM
meau(Il), xumMnyeckue cBoMcTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHICTBUE pacTBOpa IJIIOKO3bI C
ruapokcunom Meau(Il), B3aumoneiicTBue kpaxmasia ¢ HOJOM, pEIEHNE SKCIIEPUMEHTAIbHBIX 33]1a4 110
temaMm «CrupTel U GpeHoub», «KapOoHoBbie KUCTOTHI. CIIOKHBIE Y3PUPBD».

A3oTcoep:kaliue OpraHnyecKue coeJuHeHUs.

AMUHBI — OpraHHYecKUe MPON3BOAHbIe aMMuaka. Kiaccudukanus aMuHOB: anndaTudeckue u
apoMaTH4ecKue; TEepPBUYHBIC, BTOPUYHBIE W TpeTHuHble. CTpoeHHWe MoIieKyls, obmas ¢dopmyda,
M30Mepusi, HOMEHKIIATypa U (hu3ndecknue cBOicTBa. XMMHYECKOE CBOWCTBA alu(paTHYECKHX aMHHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHHE, B3aUMOJICUCTBME MEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu ajnKuiIaMMOHUS.

AHWINH — TpeAcTaBUTENb aMUHOB apomaTthyeckoro psjaa. CrpoeHue aHuianHa. B3aumHoe
BIMSIHUE TPYNI aTOMOB B MOJeKyJie aHWIMHA. (OCoOEHHOCTH XUMHUYECKHUX CBOMCTB aHMIIMHA.
KauectBennsle peakuuu Ha aHuiIuH. CocoObl MONy4eHHUS U MpUMEHEHUe anu(paTHUYeCKUX aMHHOB.
[Tonydyenue aHUIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa m n3omepus. OTaenbHbIE NPEICTABUTENN O-AMHUHOKHCIIOT:
TJIUIAH, alaHuH. PU3WYECKHEe CBOMCTBA AMUHOKHCIOT. XUMHUYECKHME CBOMCTBA aMHUHOKHCIOT Kak
aM(pOTEepHBIX OPraHUYECKHX COEAWHEHUMN, peakius MOJMKOHJEHCAUHU, O0pa3oBaHHE MENTUIHON
cBsA3U. bronornyeckoe 3HayeHne aMUHOKHACIOT. CUHTE3 U TMIPOJIA3 NENTHAOB.

benku xak npupoansie nonuMepsl. [lepBuuHas, BTopuyHas U TpETHYHAs CTPYKTypa OEIKOB.
XUMHYECKHE CBONCTBA OEJIKOB: THAPOIIU3, ICHATYpaIusl, KAUeCTBEHHbIE PEaKIK Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METO/IbI U3YUYEHHS BEIIECTB U MX MPEBpAIllEHU: pacTBOpEHHE OEIKOB B
BOZIe, JeHaTypauusi O€IKOB TIpU HarpeBaHWM, IIBETHbIE peakIUu Ha OeNKH, pelIeHne
JKCIIEPUMEHTAIIBHBIX 3aJa4 [10 TeMaM «A30TCOAEpKaIIUE OPraHUYECKUE COCTMHEHUS U
«Pacno3HaBaHue OpraHUYECKUX COCAMHEHUI».

BbicokoMosIeKyJISAPHBIE COeIUHEHUS.

OCHOBHBIE TMOHATHS XHMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEpU3aluy, CPeIHss MOJeKyyspHas Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEpHU3alus U MOJUKOHICHCALUS.

[TonumepHsie matepuansl. [lmactmaccsl (HOIMATUIICH, MOJHUIPONUIIEH, MOJTMBHUHIIXIOPU]I,
MOJIUCTUPOJ, TOJMMETUIMETaKpUIAT, MOJUKapOOHATHI, MONUATHIEHTepedTanar). YTunuzanus u
nepepaboTKa IIacTUKa.

DnactoMepbl:  HATypalibHBIM  KaydyK, CHHTETHYeCKHe  Kayuyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBI, U30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HarypasibHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETUYECKHE (KallpoH U JIaBCaH).

[Tomumepsl crnenualbHOrO Ha3Ha4deHHs (TeQIIOH, KeBJap, 3JEKTPOIPOBOAALIME IOJIHUMEPHI,
OuopasnaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUYEHHUS BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpasllaMyd  TPUPOJHBIX U  HCKYCCTBEHHBIX  BOJIOKOH, IJJaCTMAacc, KaydyKOB, peIleHHE
SKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue I1acTMAcC ¥ BOJIOKOH».

Pacué€rneie 3agaun.

Haxoxxnenue MoniekysasipHOH (GOpMyJIbl OPraHHYECKOro COEAMHEHHUS 0 MAacCCOBBIM JIOJISIM
SJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAaXOXJAEHUE MOJIEKYJIIPHOH (OPMYJbl OpPraHUYECKOro
coequHeHHs 1Mo Macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00hEMY)



MIPOAYKTOB PEAKIIUU W/UIM UCXOIHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYIIBI OPraHUIECKOTO
BEIIECTBA HA OCHOBE €0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOJTYYEHHUSs, ONPEICIICHUE TOJU BBIXOa
MIPOJYKTA peaKuu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBs3€il NpU U3ydyeHUM opraHuueckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUH, TaK U MOHSITUH,
MPUHSATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTecCTBEHHO-HAay4HbIE MOHATUS: SIBJICHUE, HAY4YHBIA (akT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIW3, CUHTE3, KJIaccu(uKalus, HaboieHue, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIUPOBAHUE.

®dusnka: Marepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, DHEPIreTUYECKUN YPOBEHb,
BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, (PU3NUECKHUE BEIMUMHBI, €TMHUIIBI N3MEPEHUS,
CKOpPOCTb, dHEPIrus, Macca.

buonorus: kimerka, opraHu3M, SKocucTteMa, Ouochepa, MeTabONIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBINA U reTepoTPOPHBIA TUI NMUTAHUS, OpOxKEeHHE, (POTOCUHTES, JAbIXaHUE, OENKH, YIIIEBObI,
KUPbI, HYKJIEHHOBBIE KUCJIOTHI, (DEPMEHTBI.

I'eorpadus: noneszHsie uCkONaeMble, TOIIUBO.

TexHonorus: mumieBble NMPOIYKThl, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOIINE CpPEJCTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBHIAS U HEOPTAHHYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTtaB aTOMHBIX fAlep. XUMHUYECKUU 3yeMeHT. M3otombl. CTpoeHHE 3JIE€KTPOHHBIX
000J104eK aTOMOB, KBAaHTOBBIC YHCJIa. DHEPreTHYECCKHE YPOBHU M MOIYPOBHU. ATOMHBIC OpOUTAIIH.
Knaccupukanuss XUMHYECKHX DJIEMEHTOB (s-, p-, d-, f-amementsi). PacnpesnencHue 31€KTPOHOB IO
ATOMHBIM OpOUTANISIM. DJIEKTPOHHBIE KOH(MUTYypallMK aTOMOB 3JEMEHTOB IIEPBOTO—4E€TBEPTOTO
MEPUOJIOB B OCHOBHOM M BO30OYXIEHHOM COCTOSHHUHU, OJJICKTPOHHBIC KOH(HUIypalmuy HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

Ilepuonuueckuii 3akoH u [leprnoanyeckas cucrema xuMudeckux 3nemeHToB [I.M. Menpaeneena.
CBs3b nepuonyeckoro 3akoHa u Ileproanyeckoil CuCTeMbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB [0 TPYyMIaM U MepuoaM. 3Ha4YeHHe MePHOUIECKOr0
3akoHa J[.11. Menneneena.

XuMudeckass CBSI3b. BHIbI XHMHYECKOH CBS3W: KOBAJCHTHAs, HOHHAS, MeETaJIddecKas.
MexaHu3mbl 00pa3oBaHUsl KOBAJCHTHOW CBS3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIA. DHEpPrus u
JuinHa cBs3U. [lonsipHOCTB, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsi3H. KpaTHble CBS3H.
Bonoponnas cBsa3b. MexMOIEKyJIIIpHbIE B3aUMOICUCTBHSL.

BasieHTHOCTh M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
WX TE€OMETPUYECKHM CTPOCHUEM (Ha MpUMepe COSTUHEHHH 3JIEMEHTOB BTOPOTO MEPHOIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeAMHEHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHIbL. 3HAUYCHHE  KOMIUIEKCHBIX  coenuHeHuil. [lomsitue o
KOOPAMHALIMOHHON XUMUH.

BeniectBa MOJEKYJIIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUs. THIIBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.



[lonsatTue o mucnepcHelXx cucremax. VctunHble pacTBOpbl. IlpencraBieHne O KOJUIOMAHBIX
pactBopax. CrocoObl BeIpaKEHHsI KOHIIEHTPALMK PAaCTBOPOB: MaccoBasi JOJIS BEIECTBa B PacTBOpE,
MOJIIpHasi ~ KOHLIEHTpauusa. HacbllieHHble W HEHAachILIEHHbIE  PacTBOPbl,  PACTBOPUMOCTb.
Kpucrammornaparsr.

Knaccupukamuss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. |pUBHAIBHBIC Ha3BAHHUS
OTJIEJIbHBIX NPEACTaBUTEIEH HEOPraHNUYECKUX BEILIECTB.

Knaccupukanuss XMMHYECKUX pEaKIUi B HEOPTaHMYECKOW M OPraHMYecKOW XUMHUH. 3aKOH
COXPAaHEHHs MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U INPEBPAIICHUS] SHEPrUU IPU XUMHUYECKHX
peakuusix. TernaoBbie 3p(PeKThl XMMUUECKUX peakiuid. TepMoXxuMuyeckue ypaBHEHHUsI.

CKOpOoCTh XMMHUYECKON peakluy, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. ['OMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katanuzaTopsl.

OO6patumbie U HEOOpaTHMBbIE peaklnh. XHUMUYECKOoe paBHOBecwe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DaKTOPHI, BAUSIONINE HA MTOJ0KEHUE XMMHUUECKOTO PaBHOBECHS: TEMIIEpaTypa, JaBiIeHHE
Y KOHIICHTPALlUY BEIIECTB, y4acTBYOUMX B peakuu. [Ipunnumn Jle HlaTense.

OnexTponutuueckas aucconuanus. CuiabHble U caadbie AMeKTpoanuThl. CTeneHb TUCCOLUalliH.
Cpena BOJHBIX DPACTBOPOB: KHUCIIOTHAs, HEWTpajbHas, wienovHas. Bomopoansiii mokasarens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro ooMeHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. CreneHb  okucieHus. OKuCAUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHUS U BOCCTAHOBJICHUS. BakHeWlne OKUCIUTETN U
BOCCTAHOBMTENIH. MeTo]1 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIN3 PacCTBOPOB U PacIlyIaBOB BEILIECTB.

OKcIepUMEHTAIIbHBIE METOBI U3YyUEHHS BELIECTB U UX MPEBPALIECHUI: Pa3IokKEHHUE TEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KaTajlM3aTopa, MOAEIN KPUCTAIUIMUECKHX PEIIETOK, MPOBEICHUE peaKIHii
HMOHHOTO OOMEHa, OIpeNeJIeHUE Cpellbl PACTBOPOB € IIOMOIIBI0 MHIUKATOPOB, M3YUYECHUE BIIUSHMUS
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUHU U MOJOKEHUE XUMUYECKOTO PaBHOBECH.

Heopranuueckasi XumMusi.

[lTonoxenne nemeraimoB B Ilepuoanueckoir cucreme XuMHYecKux dsieMeHTtoB J[.M.
MeneneeBa 1 0OCOOEHHOCTU CTPOEHUS UX aToMOB. Dusnyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETaJUIOB (Ha MpuMepe KUCIopoaa, cephl, pocdopa u yriaeposa).

Bonopon. Ilomyuenue, Qusnueckne M XHMHUYECKHE CBOWMCTBA: PEAKLMU C METAUIAMU H
HeMeTaJJlaMH, BOCCTaHOBUTENbHbIE cBoMcTBa. ['napusl. TomIMBHBIE 3JIEMEHTHI.

l'anorensl. HaxoxxJeHue B Hpupojae, CIOCOObI MOTy4eHUs, (PU3MYECKHE U XUMHUYECKUE
cBoiictBa. [amoreHoBomoponbl. Baxkuelmue KuciopojacoepkKalue COEIUHEHUs TIaJOreHOB.
JIaGopaTtopHble M NPOMBILUIEHHbIE CIOCOOBI MOMy4YeHUs! rajoreHoB. IIpumMeHeHue rajJoreHoB U HX
COEIMHEHUI.

Kucnopoa, o3oH. JlabopaTopHble U HpPOMBIINUIEHHbIE CHOCOOBI TOJXYYEHHUS KHUCIOpOJa.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIIOPOAa U 030Ha. OKCHUJIBI ¥ TIEPOKCHIBL.

Cepa. HaxoxnaeHnue B npupojie, cnocoObl MOIydeHus, (U3NYecKue U XUMHUYECKUe CBOICTBA.
CepoBogopon, cyiabbuabl. Oxcun cepsi(IV), oxcun cepri(VI). CepHucras u cepHas KUCIOTHI U UX
coiu. OcoOEeHHOCTH CBOUCTB CepHOM KUCIOThI. [IpuMeHeHne ceprl u €€ coeAMHEHU.

Azot. HaxoxzaeHnue B mpupoje, criocoObl MoMydyeHus, pU3NYecKre U XMMUYECKHe CBOWCTBA.
Ammuak, HUTpUbL. OKCUIBI a30Ta. A30THCTas U a30THAS KUCJIOTHI U UX coli. OCOOEHHOCTH CBOICTB
a30THOM KHcOTHL. [IpuMeHeHune a30Ta U ero coeIMHeHU. A30THBIE yI00pEeHUs.

docdop. Haxoxenue B npuposie, criocoObl MoryueHus, pu3nueckue 1 XUMUYeCK1e CBOMCTRA.
®ocounsl u pochun. Oxcunel pocdopa, hocdopras kucnota u e€ conu. [Ipumenenue Gocdopa u ero
coeauneHuil. @ochopHbIe yI00peHHsL.



VYraepon, Hax0XAeHHE B pUpoae. AJUIOTporHble Moaudukannu. OU3NUECKUe U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcua yriaepona(ll), oxcun yriepona(lV),
yroJIbHAasE KHUCJIOTa W €€ COoNM. AKTUBHPOBAHHBIH Yroiib, aacopOrms. @DymiepeHsl, TpadeH,
yriaepoaHsle HaHOTpyOku. IIpuMeHeHHMe NpPOCTBIX BewlecTB, OOPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxxnenwe B mpupoje, CHocoObl TONyYeHUs, (U3HUECKHE H XUMHUECKHUE
cBoiictBa. Okcun kpemHus(1V), xkpemHueBas KHUCIOTa, CWIMKaThl. llpuMeHeHue KpeMHUS U €ro
coequHeHui. CTEeKI0, ero noxy4eHue, BUIbl CTEKIA.

[Tonoxxenne MmertauioB B [lepmommveckoil cucrteMe XUMHYECKHX 3JIeMEHTOB. OcOOEHHOCTH
CTPOEHHSI 3JIEKTPOHHBIX 000J0YeK aTOMOB MeTaiioB. OOmue ¢u3nyecKkue CBOIICTBA METAJUIOB.
[Ipumenenne MetanoB B ObITY U TexHUKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN sl HanpsoKeHW MetaioB. OOmmue crocoObl MOMyYeHHS METAJIOB:
TUAPOMETAJUTYprusi, MUPOMETALTyprus, 3JeKkTpoMeratyprus. I[loHsTHE O KOppO3MM METaIOB.
Crioco0bl 31Tl OT KOPPO3UH.

O6mas xapakrtepuctuka MmeTtamioB [A-rpymmel [lepuoguueckoil cuCTEMBI XMMHUYECKUX
aneMeHToB. Harpuil u kanmii: mnoiydeHue, (QU3MUYECKHME M XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka MetamuioB IIA-rpynnsl Ilepuoguueckoil cHCTEMbl XHMHUYECKHX
AJIEMEHTOB. MarHuil U KalbLUi: MojlyuyeHue, (pu3ndeckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coeAnHeHU. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHU .

ANIOMUHUH: TOJdydYeHHe, (PU3NUECKHe W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE IPOCTOTrO
BEIIECTBA W €ro COeIWHECHUH. AMQOTEpHBIE CBOWCTBA OKCHJAa W THIAPOKCHAA aIFOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OO6mrast xapakTeprucTuka MeTauioB mooounsix noarpymnmn (b-rpynm) Ileproaudeckoil cHCTEMBI
XUMUYECKUX DIIEMEHTOB.

®u3nueckue M XMMHYECKHME CBOMCTBA XpoMa M €ro coeluHeHH. OKCUAbl U TUIAPOKCH]IBI
xpoMma(Il), xpoma(Ill) m xpoma(VI). XpomaTel W IUXpOMAThl, MX OKHCIUTEIbHBIC CBOMCTBA.
[lonyuenue u npuMeHEHUE Xpoma.

Pu3nuecKkue 1 XMMHUYECKHE CBOMCTBA MapraHila U ero coeuHeHui. Baxxnenmme coequHeHns
mapranua(ll), wmapranuna(IV), wmapranna(VI) wu wmapranna(VII). Ilepmanranar xamus, e€ro
OKHUCJIUTENbHbIE CBOWCTBA.

Pu3nuecKkue U XMMUYECKHE CBOMCTBA XKeje3a U ero coeAnHeHH. OKCUIbl, TMAPOKCHIBI U
comu xene3a(ll) u xxeneza(Ill). [Tomyuenue u npuMeHeHHE kKeye3a U ero CIUIaBoB.

®u3nueckue U XMMHUYECKHE CBOMCTBA MeaAM M €€ coequHeHui. [lomydeHue u nmpuMeHeHue
MeIU U €€ COCIMHEHUN.

[uHk: nonydenue, puznyeckue M XMMHYECKHE CBOWCTBAa. AM(pOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCHIa IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U €ro COEIUHEHU.

DKcIepUMEHTAIbHbIE METOJIbl M3YUEHUsS BEIIECTB W UX MPEBpalleHUH: n3ydyeHue oOpaslioB
HEMETaJJIOB, TopeHue cepsl, ¢ocopa, xKeneza, MarHus B KHUCIOPOAE, H3yUEHHE KOJIEKIMU
«MeTamnel M CIUIaBb», B3aUMOJCHCTBHE ILEIOYHBIX M ILEJIOYHO3EMENBHBIX METANIOB C BOAOH
(BO3MOYKHO HCIOJIB30BAaHUE BUJEOMATEPHANIOB), B3aUMOJEHCTBUE LIMHKA M JKEJIE3a C pacTBOpaMH
KHCJIOT W IIIeJIoYel, KauyeCTBEHHBIE pEaKlMM Ha HEOPraHWYEeCKHME AaHHWOHBI, KaTHOH BOAOpOJAa H
KAaTHOHBl METAJJIOB, B3aMMOJECHCTBUE TMAPOKCHAOB AIIOMHHHMS M LIMHKA C PacTBOPaMU KHUCIOT U
LIEJIOYEH, pelIEHHE DKCIEPUMEHTANbHbBIX 3a1a4 1o TemaM «l'amoreHsl», «Cepa U €€ COeIMHEHUs»,
«A30T u (dochop M HMX coenuHEHHs», «MeTauibl TJIABHBIX MOATpyHm», «MeTtamisl MoOOYHBIX



MOATPYIIID.

XUMHA U KU3Hb.

Ponp xuMum B oOecriedeHWH YCTOWYMBOTO pPa3BUTHS dYeloBedecTBa. [IOHSATHE O HAay4HBIX
MeTOoJaxX MO3HAHUSA M METOJOJIOTMM HAy4YHOro HccienoBaHus. HaydHble NPUHUMIIBI OpraHu3alyu
XUMUYECKOTO TPOM3BOJACTBA. [IpOMBINIUICHHBIE CIIOCOOBI TOJYYEHUsS] BaXKHEWIIUX BEIIECTB (HA
npuMepe TMPOU3BOJCTBA AaMMHaKa, CEPHOM KHUCIOTHI, MeTaHoya). [IpOMBIIIIEHHBIE CIOCOOBI
MOJTYYEHUSI METAJUIOB U CIUIABOB. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH CPeIbl U €ro MOCIEICTBHS.
Ponp xumuu B obecrieueHnr SHEPreTUYECKOr Oe30MacHOCTH.

Xumusi W 30poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [lpaBuiia  MCHONb30BaHUSA
JIEKapCTBEHHBIX MTpenaparoB. Poib XuMun B pa3BUTHU MEIUITUHBL.

XuUMHS TIHIUA: OCHOBHBIE KOMIIOHEHTHI, NMHUIIEBHIE N00aBKU. Poib XUMUU B 00OecriedeHUH
MUIIEBON OE30TTaCHOCTH.

Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xumwus. [lpaBmima Ge3omacHOro
WCIIOIH30BAHUS TIPETIapaTOB OBITOBOM XMMHH B MTOBCEIHEBHOM >KU3HHU.

XUMHS B CTPOUTENLCTBE: BAXKHEHIITNE CTPOUTEIbHBIC MaTeprabl (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnuecKkre 1 MUHEPaIbHbIE yI00pEHNUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, Kepamuka. MaTepuanbl ist
ANEeKTpOHUKH. HanoTexHoIO0TH Y.

Pacuérnrie 3amaun.

Pacuérbl: Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00bEMY OJTHOTO M3 YUYaCTBYIOIIHUX B PEAKIIMHM BEHIECTB, MAacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEaKIIMU, €CIIU OJHO U3 BEIIECTB UMEET NMpUMeECH, Macchl (00bEMa, KOJIMYecTBa BELIECTBA)
NMPOAYKTa PEAKIMHU, €CIU OJHO U3 BEIIECTB JIaHO B BUJE PacTBOpa C OMpPeAeIEHHON MAacCOBOM A0JeH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM J0OIM M MOJIIPHOM KOHIIGHTpAIMH BEIIECTBa B PacTBOpPE, JOJH
BBIXOJIa NPOJIyKTa PEaKLUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBsI3el IIPH M3Y4YEHUHU OOIEH M HeOpraHudeckod Xumuu B 11
KJIacCe OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHATHH, IPUHSTHIX B OT/AEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01ue ecTecTBEeHHO-HAyUHbIE MOHSATHUS: SBJICHHUE, HAYYHBIH (PaKT, TUMOTE3a, TEOPHs], 3aKOH,
aHallu3, CUHTE3, Kiaccuukalys, NepruoJuiHOCTb, HaOIIOICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEb,
MO/IETTUPOBAHHUE.

®duzrka: Marepusi, MUKPOMHUP, MAaKPOMUP, aTOM, 3JEKTPOH, TPOTOH, HEHTPOH, UOH, U30TOIIbI,
pPaMOaKTUBHOCTb, MOJEKYJa, SHEPreTUYECKH YpOBEHb, BEIIECTBO, Tell0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, HACaJIbHBIM Ta3, (U3NYECKHE BEIUYHHBI, C€IUHUIBI HU3MEpPEHUs, CKOPOCTh,
SHEPIrHUsl, Macca.

buonorus:  knmetka, opraHusM, OJKocucTeMa, Ouochepa, MeTabOIU3M, MaKpo- U
MUKpPODJIEMEHTBI, ONKH, JKUPBI, YIIEBOJbI, HYKIEHHOBBIE KHUCIOTHI, (EPMEHTHI, TOPMOHBI,
KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

leorpacdusa: wmuHEpanbl, TOpPHBIE TOPOJBI, TOJE3HBIE MCKOMAeMble, TOIUIUBO, PECYPCHI.

TexHOoMorus: XUMHUUYECKasi IPOMBIIIEHHOCTh, METAJTYprusi, CTPOUTEIbHbIE MaTEPHUAIIBI,
CENIbCKOXO3SIIICTBEHHOE ~ TPOM3BOACTBO,  MHUINEBas  IPOMBIIUICHHOCTh,  (hapMaleBTHUYECKas
MIPOMBILIJIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX IPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuasioB, 3JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YI'JIYBJEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM IOJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YIbTAaTOB
OCBOCHUS TIpeaMeTa «XHWMHs» Ha yYPOBHE CpeIHEro oOmero oOpa3oBaHUS BBIJACICHBI CIICTYIOIINE
COCTABJISIIONIME: OCO3HAHUE O0YUYaIOIIUMHUCS POCCUNUCKON TPaKJaHCKON MJACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH ¥ CAMOOITPEIEIICHUIO; HATMYKME MOTHBAIIMU K 00Y4YEHHUIO; TOTOBHOCTD
U CIOCOOHOCTHh OOYYaroIIUXCsl PyKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
TTOBEJICHUSI, HAJIMYKME MPABOCO3HAHMSI, SKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTaBUTH 1I€TTH U CTPOUTH
YKU3HCHHBIC TJIaHBbI.

JIn4HOCTHBIE PE3YNIBTATHl OCBOEHUS MpeaMeTa « XUMUSD» OTPAXKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIPHOM ¥ TPAKTUYECKOM JEATEIBHOCTH OOydYalIIMXCS B MPOIECCE peallh3aliiu
o0pa3oBaTeNbHON e TETHHOCTH.

JIM4HOCTHBIE PE3yIBTATHl OCBOEHUS MpEaMeETa « XUMUSD» OTPAXKAIOT CHPOPMUPOBAHHOCTH OIBITA
MO3HABATEIPHOM W TPAKTUYECKOW NIEATETLHOCTH OOyYaromuXcsi B TPOIECCe pealn3anuu
o0pa3oBaTenbHON AESTEHPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

0CO3HaHMsI 00YUaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEN, YBaKECHUS K 3aKOHY
U MIPaBOMOPSIIKY;

MPEACTABIECHUS O COMAIBHBIX HOPMAX U MPABUJIAX MEXIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKON NESATELHOCTU MPHU CO3JaHUH YUEOHBIX IPOEKTOB,
pelleHnN y4eOHBIX ¥ TO3HABATENIbHBIX 33144, BBIMOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IpYTUX MpU
aHaJIM3e pa3IMYHbIX BUJOB YUEOHOM IS TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACJIEIMI0O OT€YECTBEHHON XHMMHH;

yBa)KEHUSI K TPOIECCY TBOPUYECTBA B 0OJACTH TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHHUs TOTO, YTO JAHHBIE HAYKH €CTh pe3yNbTaT JUIUTEIbHBIX HAOIIOACHUN, KPOMOTIMBBIX
SKCIIEPUMEHTAIIbHBIX [IOUCKOB, IIOCTOSSHHOT'O TPY/la YUYEHBIX U MPAKTUKOB;

WHTEpeca U MO03HABATEIbHBIX MOTHBOB B MOJTYYEHUH U MOCIEIYIONIEM aHaIu3e UH(GOPMaIIH O
MePEAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITMTAHUSI:

HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOTO ITOBE/ICHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYyalliH, CBS3aHHbIE C XMMHYECKUMH SBICHUSMHU, U TMPUHUMATH
OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACH HA MOPAILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEIEHUE U ITOCTYIIKA CBOMX TOBAPHUILEH C IIO3ULIMKA HPABCTBEHHBIX
Y IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIEACTBUM MTOCTYIKOB;

4) popMupoBaHMsI KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl [IEHHOCTEH 37A0poBOro U  0Oe3omacHoro oOpa3a JKHW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIPaBUIT 0E30MaCHOT0 OOpaIeHHs C BEIIECTBAMU B OBITY, TOBCEAHEBHON KU3HU, B
TPYAOBOM AEATEIBHOCTH;

MTOHUMAaHWUS [ICHHOCTH MPaBUJI HHAWBHUIYyaILHOTO M KOJIJIEKTUBHOTO 0€3011aCHOTO TIOBE/ICHUS B



CUTYaLUsIX, YTPOXKAIOIINX 37J0POBbIO M )KU3HU JIIOEH;

OCO3HAHUSI TOCJEJICTBUM W  HENPUSATUS BPEAHBIX MPUBbIUEK (yHOTPEOJICHUS aJKOTOJIS,
HapKOTHUKOB, KYpPEHMUSI);

5) Tpy10BOro BoCIIUTAHMSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENbCKOM AESITENbHOCTH, OOIIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX NEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acCTHE B PEIICHUH NPAKTUYECKUX 3aJ1ay COLIMAIbHON HAIIPaBIEHHOCTH
(B pamKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YYEHHUIO PO(eCcCHil pa3iMyHOro pojia, B TOM YHCJIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUS K TPYY, JIFOAAM TPYy/la U pe3ysibTaraM TpyI0BOM A€ TeIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHAMBUAYAJIbHON TpaeKTOpuH oOpa3oBaHMs, OymyIlieu
npodeccun M peanuzallMd COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IKOIOrMYECKOr0 BOCIIUTAHUS:

9KOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIECHHUS K MPUPOJI€ KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MMOHUMAaHMs TJI00ATBPHOTO XapakKTepa HSKOJOTMYECKUX MpoOJieM, BIHSHUS HKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COILUATILHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUNW XMMHUHU Ui PELIEHUs BOIPOCOB
PaIOHAIBLHOTO MIPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HENPUSTUS JEHCTBUH, MPUHOCIIINX BPEl OKPY KA TPUPOIHON Cpeae, YMEHUS
MIPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTMYECKUE TOCIEACTBUS MPEANPUHUMAEMbIX ACUCTBUNA U
MPeIOTBPALATh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTMYECKON KyJIbTYpbI, ONbITA AESTEIbHOCTU
HKOJIOTMYECKOM  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMH B  [IO3HABATEJIBbHOIM,
KOMMYHHMKATHBHOM U COLUATIBHOM MPAKTUKE, CHOCOOHOCTH U YMEHHS aKTUBHO MPOTHUBOCTOSITH HACOJIOT U
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
MIPAKTUKH;

MMOHMMaHUS CIICIM(PUKN XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUH PALIMOHATIBHOTO
HAyYHOTO MBIILJICHUS, CO3JJaHUH IIEJIOCTHOT'O MPEJCTABICHUS 00 OKPYIKAIOIIEM MHpE KaK O €IMHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pEHIeHUH MpOoOIeM COXpaHEHHS
MIPUPOJTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOW IMBWJIM3ALMU: B €€
T'YMaHHCTUYECKON HAIIPaBICHHOCTH U BaKHOW POJIU B CO3/IaHUH HOBOI 0a3bl MaTepHaIbHON KYJIbTYPHI, B
pelieHny To0anbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKOH,
MUILIEBOH U SKOJIOrMUeCKON 0e30MacHOCTH, B pa3BUTUU MEAULIMHBI, 00ECTICUEHUH YCIOBUI YCIEIIHOrO
TpyJa U SKOJIOTHYECKH KOM(OPTHOM KU3HH KaXKJOTO YIeHa 0OIIeCTBa;

€CTECTBEHHO-HAyUYHOW IPaAMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJIOB IO3HAHUS, CIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOIL30BaTh MOTyYaeMble 3HAHUS Ui aHAIH3a U OObSICHEHUS
SIBJICHUW OKPY>KAIOIIEro MUpPa U MPOHUCXOIANINX B HEM M3MEHEHUU, YMEHUS JielaThb 00O0CHOBAaHHbBIC
3aKJIFOUEHUs] HA OCHOBE HAyUYHBIX (DAKTOB W MMEIOIIMXCS JAHHBIX C IENBI0 MOJIYYSHUS JOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSATENBHO MCIOJIb30BATh XUMHUYECKHE 3HAHHS IS perieHus npolieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENbCKOM IESITENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHUIO, K AKTUBHOMY
IIOJIyYE€HHIO HOBBIX 3HaHUM 110 XMMUHU B COOTBETCTBUU C KU3HEHHBIMU [TOTPEOHOCTAMU;

HHTEpeca K 0COOEHHOCTSM Tpy/la B pa3iIMuHbIX cepax NpodhecCuoHaTbHOMN AeITebHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yibTaThl OCBOCHUS IPOTPaMMBbI 110 XUMUHU Ha YPOBHE CPEIAHETO OOIIEro
00pa3oBaHMs BKIIIOYAIOT:

3HauYuMble Ui (OPMHpPOBAHUS MMPOBO33PEHUS OOYHAIOIIMXCS MEXKIUCIUILUIMHAPHbBIE
(MexnpeMeTHbIE) OOIIEHAay4YHble MOHATHSA, OTPaXKaroIIME IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
CHGIII/I(l)I/IKy MCTOAOB IMO3HAHM, UCITOJIb3YEMbIX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCIICCTBO, DHCPI'Us,
ABJICHHUE, MIPOLECC, CUCTEMA, H&y‘-IHI:IfI (baKT, IDPUHIMII, TUIIOTE3a, 3aKOHOMCPHOCTDH, 3daKOH, TCOpH,
vccaea0BaHue, HaOI0IeHNe, U3MEPEHHE, SKCTIEPUMEHT H JIPYTHE);

yYHUBEpcalibHble y4eOHble AeHCTBHs (ITO3HABATENbHbIE, KOMMYHUKATUBHBIEC, PETYJSTUBHBIE),
obecrieunBaromme ¢GopMupoBaHne (HYHKIIMOHATLHONH TPAaMOTHOCTH M COIMATBHOM KOMIIETCHITMH
o0OydJarommumxcs;

CIOCOOHOCTD oOyuarouuxcs HCIIOJIb30BATh OCBOCHHBIE MEeXAUCLIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE YueOHbIE NEHCTBUS B MO3HABATENBLHON U COLMATBLHOU
MIPaKTHKE.

MertanpeameTHble  pe3yJbTaTbl  OTPAXKAIOT  OBJAJIEHUE  YHHUBEPCAIbHBIMH  YUEOHBIMHU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JIEHCTBUSMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbI€ el CTBUSA

1) 6azoBble JIOrHYeCKHe e CTBHS:

CaMOCTOATENHFHO (POPMYIIMPOBATH U aKTYyaJIH3HUPOBATH MPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeAETATH 1IeNIU AeATEeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh
PE3YNbTAThI IESTENbHOCTH C TIOCTABICHHBIMHU LEIISIMU;

HCIOJIb30BaTh MPU OCBOCHHUHU 3HAHUM IPUEMBI JIOTMYECKOTO MBIIIJICHUS: BBIACTSATH XapaKTepHbIe
MPU3HAKU TOHSATUHN U YCTaHABIMBATh UX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIINE TOHATHUS JUIS
00BSICHEHHS OTACNBHBIX ()AKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUH ISl KiTacCH(PUKAIIMK BELIECTB U XUMUUECKUX PEaKLIHii;

yCTaHABJIMBAThH MPUUNHHO-CIICACTBEHHBIE CBSA3H MEXK]Ty N3y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHYECKHE DPACCYKJEHUS (MHIYKTUBHBIC, IEIyKTUBHBIC, 1O AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U TIPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH BBIBOABI H
3aKJIFOYEHUS;

MPUMEHSTH B IPOIECCE TO3HAHMSI UCTIONB3YEMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC) MOJIEIH,
MpeoOpa3oBhIBATH MOJIEIbHBIC MPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOII) dJIEMEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHE XUMUIECKON PEaKIUH — MIPU PEIICHUN y4eOHBIX TT03HABATENBHBIX H MIPAKTUYECKUX
3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIIEI0BATEIbCKHE e CTBUS:

BJIaJIETh OCHOBaMH METOJIOB HAy4YHOr'O T[IO3HAHMS BEUIECTB W XHMHUYECKUX PpEaKIIHil;

(bOpMy.HI/IpOBaTB OCJIM U 3a4a491 UCCICI0OBaHMsA, UCII0JIb30BaTh IIOCTABJICHHBIC U CaMOCTOATCIIbHO



cOpMyITMpPOBAaHHBIE BOMPOCHl B KAueCTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI Ui (POPMHUPOBAHUS
THITOTE3bI TI0 TIPOBEPKE MPABMUIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUMH;

BJIQJICTh HABBIKAMH CaMOCTOSTEIBHOTO IJJAHWPOBAHUS M IPOBEACHUS  YUYCHUYECKHUX
HKCTIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAONIOJaTh 3a XOJOM IIPOIEcca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €T0 PE3YIbTaT, (HOPMYITUPOBATH 0OOOIIECHHS 1 BEIBOIBI OTHOCHTEIHHO IOCTOBEPHOCTH
Pe3yIbTAaTOB UCCIIEIOBAHMSI, COCTABIISATH 00OCHOBAHHBIN OTUYET O MPO/ICIaHHON paboTe;

MpHOOPETaTh OMBIT YYCHUIECKON MCCIIET0BATEIBCKONW M MIPOSKTHOMN NEeSITEIbHOCTH, TPOSIBIISATH
CIOCOOHOCTh M TOTOBHOCTBH K CaMOCTOSITEJIbHOMY IOWCKY METOJIOB PEIICHHs MPAKTHYECKHX 3aaad,
MPUMEHEHHIO Pa3InYHBIX METOJOB TIO3HAHMS.

3) padoTa ¢ uHpopmanmeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HNCTOYHUKAX MH(POpManuu (HAYYHO-TIOMYJISIpHAs JUTepaTypa
XHUMHYECKOTO CO/IepKaHMsl, CIIpaBOYHbIE TOCOOus, pecypchl IHTepHeTa), aHaM3upOBaTh HH(POPMAIIHIO
pa3NMUYHBIX BHJIOB © (OpM TIPEACTaBICHUS, KPUTUYECKH OIICHWBATh €€ JIOCTOBEPHOCTh W
HETPOTHBOPEYHBOCTH;

(bopMyIHPOBATH 3aIPOCHI M PUMEHSITH pa3IMYHbIE METOIBI IPU IMTOMCKE M 0TOOpE HH(OpMAIHH,
HEOOXOIMMOM TSl BBITTOJTHEHHSI yUEOHBIX 3a/1a4 OTNPEICIEHHOTO THTIA;

MpHOOpeTaTh OIBIT HCIOIB30BaHUS WH(POPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJBHYIO (GOpMY MpelcTaBieHHUs HHpopmanuu (CXeMbl,
rpauKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KAUeCTBE CPEACTBA IMpU padoTe ¢ XUMUUYECKONH MH(pOpMaIueil:
MPUMEHATh MEXNpeIMETHbIe ((pU3nyeckne W MaTEeMaTHYECKHE) 3HAKH W CHUMBOJIBI, (HOPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIONTb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAIIIAHOCTH.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHUS:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCY>KTaeMol TeMbl B XOJ€ AMAajora W/WiIH JUCKYCCHUH,
BBICKa3bIBaTh UJieU, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS MPEII0KEHHON
3a/1auu;

BBICTYIIaTh C TMpe3eHTAlMeld pe3yJbTaTOB I03HABATENBLHON JEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBITTOJHEHUH XUMUYECKOTO SKCIIEPHUMEHTA,
MPAKTUYECKON pabOThI MO UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealin3alluil y4eOHOTO MPOEKTa,
1 GOpPMYITHPOBATH BHIBOBI IO PE3YJIbTaTaM MPOBEAEHHBIX HCCIEI0BAaHUN MyTEM COTIIACOBAHUS TIO3ULIUI
B X0/JIe O0CYXKIeHUsI 1 0OMeHa MHEHHSIMH.

PerynsiTuBHbIe YHUBepcaIbHbIe yueOHbIe 1elicTBHA:

CaMOCTOSTENHFHO TIAHUPOBATH U OCYIIECTBIIATH CBOIO IMO3HABATENBHYIO JAEATENLHOCTD, OMPEIeNsisl
e€ LenM W 3aJa4d, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpeaaraeMblii
QITOPUTM JCWCTBUI NMPH BBHIIOJHEHUN yUeOHBIX M HMCCIENOBATENBbCKUX 3a/1ad, BHIOMpaTh Hambosee
3¢ deKTUBHBINA CcIOCO0 MX peHIeHHs ¢ YYETOM MOMyYeHUs HOBBIX 3HAHUN O BEIIECTBAX U XMUMUYECKUX
peaKIusx;

OCYIIIECTBIIATH CAMOKOHTPOJIb ICSITEIbHOCTH Ha OCHOBE CAaMOAHAJIM3a U CAMOOILICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbie pe3yabTaThl OCBOEHHSI MPOrPaMMbI MO XMMHHM Ha YIIyOJIEHHOM YpOBHE Ha
YpOBHE CpeHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHUPUYECKHE IS yU4eOHOTro MpeaMeTa



«XuMus» HayyHble 3HAHWUA, YMEHUS M CHOCOOBI JCWCTBUH IO OCBOEHHIO, WHTEPHpPETAlMU U
peoOpa30BaHUIO 3HAHU, BUJBI ACATEIBHOCTH MO MOJYYSHHUIO HOBOT'O 3HAHUS M IPUMEHEHHIO 3HAHUH
B pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TAKXKE B PEAJbHBIX XU3HEHHBIX CUTYAIUSAX, CBSA3aHHBIX C
XUMUEH. B mporpaMMe 1o XUMHUM MPEIMETHBIE Pe3yJIbTaThl IIPEACTABICHBI 110 T'OAAM U3yYEHHUS.

10 KJIACC

[IpeameTrHsie  pe3ynbTaThl  OCBOCHHS  Kypca  «OpraHudeckas XUMHUS»  OTPaXKaroT:

c(OPMUPOBAHHOCTH TPEACTABICHUH: O MECTC W 3HAYCHUU OPTaHUYECKOW XUMHH B CHCTEME
€CTECTBEHHBIX HAayK W €€ pOoJiM B OOECICUCHUHM YCTOMYMBOIO PA3BUTHUSI UEJIOBEUYECTBA B PEIICHUH
npoOJeM JKOJIOTHYECKOM, SHEPreTHUYEeCKOW U TMHINEBOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JJaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHUKOB SHEPIHHM, B OOECICUEHUM PaAIMOHAIBHOTO
MPUPOJIOTIONB30BaHUS, B (DOPMUPOBAHMU MHUPOBO33PEHUST W OOIIEH KyJIbTYphl U€JIOBEKa, a TaKkKe
9KOJIOTMYECKU 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOM cpeie;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpash BKIIOYAET: OCHOBOIOJIATAIONINE TIOHITHS —
XUMHUYECKHI 3JIEMEHT, aToM, AP0 U DJICKTPOHHas 00o0joYKka aroma, s-, P-, 0-aToMHBIE OpOHTAaNH,
OCHOBHO€ W BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPHAM3AIlMs aTOMHBIX OpOMTAe, MOH, MOJIEKYJIa,
BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKWCJICHUS, XMMHYECKas CBS3b, MOJb, MOJSpHAs
Macca, MOJISIPHBIA OOBEM, yrIepOIHBIN CKeleT, (PyHKIIMOHAIbHAS TPYMIa, paguKall, CTPYKTYpPHBIC
dbopmynel (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEIIETHBIE), M30MEPHsS CTPYKTYpHAs W MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKasi), H3OMEPhI, TOMOJOTUYECKUN psAJ, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCIIOPOJI- M a30TCOAEpKalllie OpraHN4YecKUe COeIUHEHUSI, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIUHEHHMS; TEOpUHU, 3aKOoHBI (mepuoamueckuii 3akoH J[. WM. Menneneena,
TEOpHUsl CTPOEHMSI OpraHuyeckux BemniectB A. M. byriepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXpaHEeHMs] M TMpEeBpalleHUs] SHEPTUUM NpPHU XUMHYECKUX PpEeaKlIMsX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN S3bIK XHMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIekKallde B OCHOBE IOHHUMAaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHUX SIBJICHMIA; MPEACTABICHUS O MEXaHU3MaX XUMUYECKUX
peakiuii, TepMOJUHAMHYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSX HMX MPOTEKaHUS, O B3aUMHOM
BIIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKyJIaX (MHIyKTUBHBIN 1 Me30MepHBIN 3(h(HeKThl, OpUEeHTAHThI
[ u Il ponma); dakTomoruyeckue CBEACHHUS O CBOWCTBAX, COCTaBe, MOJy4YeHHMH U 0Oe30MmacHOM
UCIOJIb30BAHMN BAKHEUIINX OPraHWYeCKHX BEIIECTB B OBITY M MPAKTHYECKON NeATeIbHOCTH
YeNnoBeKa, OOLIUMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO IMPOU3BOJICTBA (Ha IpUMeEpe MpPOH3BOACTBA
MeTaHoJIa, epepadoTKH HEPTH);

c(hOpPMUPOBAHHOCTh YMEHHUIA: BBISBIATH XapaKTepHbIE MPU3HAKU MOHATHUM, YCTAaHABIMBATH UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS MPU ONHCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OpPraHUYECKUX COETUHECHUII;

c(hOpMUPOBAHHOCTH YMEHUM:

WCIIONb30BATh XMUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJICHUSI MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJT OPTraHUYECKUX BEIECTB;

COCTaBJISITh YPAaBHEHUS] XMMUUYECKHX PEAKIUN M PACKPBIBATh MX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN TOCPEACTBOM COCTaBIEHUS JJIEKTPOHHOTO OallaHCa 3TUX peakiui,
peaxiuit HOHHOrO OOMeHa MyTEM COCTABJICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA,

W3TOTaBIIMBATh MOJIEIHM MOJIEKYJ OPraHMYECKUX BEHIECTB Ui WIUTIOCTPAlMU UX XUMHUUYECKOTrO
Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHHI: YCTAaHABIMBATh MPUHAUICKHOCTh HM3YYEHHBIX OPraHUYEeCKHUX
BEIIECTB IO MX COCTABY M CTPOCHHUIO K OMPENeNEHHOMY KJIAcCy/TpyIIe COSAMHECHUM, TaBaTh UM



Ha3zBaHus 1o cucremarndeckoid HomeHknarype (IUPAC) u npuBoauTh TpuBHaiIbHbIE Ha3BaHUS JUIs
OTJEJIbHBIX IPEICTABUTENIEH OPraHM4YeCKUX BELIECTB (ITHJIEH, alETWIEH, TOJIyoJ, TIJIMLEPHUH,
STUJICHIJIMKOJb, (EHON, (OopMalbAETH/, aleTalbICTHA, alleTOH, MypaBbHHAs KHUCIOTA, YKCYCHas
KHCJIOTa, CTEAPHUHOBAs, OJICMHOBAsA, MMAJIbMUTUHOBAsI KUCIIOTHI, TJIMIMH, aJlaHMH, MaJIbT03a, PPyKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BHJ XUMHUYECKOW CBSI3M B  OPraHMYECKHX
COEIMHEHMX (KOBaJIEHTHAs U MOHHAS CBA3b, G- U M-CBS3b, BOJOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHHS TEOPUU CTPOCHUSI OPTaHUYECKUX BEIECTB
A. M. bytiepoBa 1ist 0O0bsICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHHUE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA THUNHYHBIX NPEACTaBUTENIEH pPA3JINYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB: aJIKAHOB,
LUKIOAIKaHOB, AaJIKEHOB, aJKa/JIME€HOB, aJKWHOB, apOMAaTHYECKHX YIJIEBOJOPOJOB, CIHPTOB,
aJbJIEr1JI0B, KETOHOB, KaPOOHOBBIX KHUCJIOT, MMPOCTHIX U CIOKHBIX 3(DUPOB, )KUPOB, HUTPOCOECTUHEHHH
U aMHHOB, aMMHOKHCJIOT, OEJIKOB, yrjeBOJOB (MOHO-, IW- WU TOJUCAXapHIOB), WILIIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b MEXIY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX peaKIHi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT;

c(OpMUPOBAHHOCTh YMEHHS MOATBEPIKIaTh HA KOHKPETHBIX NMPUMEPAxX XapaKkTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHWYEeCKUX COECIUHEHUN OT KpPaTHOCTU M THUIMA KOBAJEHTHOH CBS3H (G-
U T-CBSI3H), B3aMHOI'O BJIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

Cc(OPMHPOBAHHOCTb YMEHHUS XapaKTEpHU30BaThb MCTOUYHUKU YIJIEBOJOPOJHOIO ChIPbs (HE(PTH,
IPUPOJHBIN Ta3, yroib), CHOCOOBI €ro mnepepadOTKM M MPAKTUYECKOE IPUMEHEHUE HPOAYKTOB
nepepadoTKH;

Cc(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUSA
— HaOMIOJICHUH, U3MEPEHUH, MOJEIMPOBAHUY, SKCIIEPUMEHTE (PealbHOM M MBICICHHOM) U yMEHUs
IIPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTb YMEHUS IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIbHONW AEATEIbHOCTU —
aHaJM3 U CHHTE3, CpaBHEHHE, 00O0OIIEeHNEe, CUCTEMAaTU3alHI0, BbIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€H — 711 U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIM;

c(OPMHUPOBAHHOCTh YMEHHH: BBISABIIATh B3aMMOCBSI3b XUMHUYECKUX 3HAHMHM C IMOHATUAMHU U
IPEJCTAaBICHUAMHU JAPYIMX €CTECTBEHHO-HAY4YHbBIX HPEAMETOB Ui 0oJiee OCO3HAHHOI'O MOHMMAHUS
CYIIHOCTH MaTEpUaJIbHOIO €IMHCTBA MHPA, MCIIOJIB30BaTb CUCTEMHBIE 3HAHUS 10 OPraHUYECKOU
XUMHUU 7151 OOBACHEHUS U POrHO3UPOBAHUS SIBJICHHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IIPUPOY;

c(OPMHUPOBAHHOCTb YMEHUI: IPOBOAUTL PACUETHI [0 XMMHUYECKUM (popMyJsiaM M ypaBHEHHSIM
XMMHUYECKUX DPEaKUUH C UCHOJb30BaHUWEM (U3MUECKMX BEIMYUH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapPaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOXKIECHHIO
XMUMHUYECKOM (OpMyJibl BeIIecTBAa IO H3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI: HPOTHO3UPOBaTh, AHAIM3MPOBATh M OIICHUBATh C IO3ULMI
HKOJIOTUYECKON 0€e30MacHOCTH MOCIEACTBUSL OBITOBOW M NMPOU3BOJCTBEHHON AEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOU C TMepepabOTKON BELIECTB, UCIOIb30BAaTh MOJYUYSHHBIE 3HAHUS JJIS MPUHATHUA IPAMOTHBIX
peleHui mpobaeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHIA: CaMOCTOSATEIFHO IUIAHUPOBATh M MPOBOJUTH XHUMHUYECKHN
OKCHEPUMEHT (MOIY4YEHHE M HM3YyYEHHE CBONCTB OpPraHMYECKHX BEIECTB, KAYECTBEHHBIE pEAKLIUU
YTJIEBOJOPOAOB DPA3JIMUHBIX KJIACCOB M KHCIOPOJCOJEPKALIMX OPraHMYECKHUX BELIECTB, PELEHHE
HKCIEPUMEHTAIBHBIX 3a7a4y [0 PaclO3HABAaHUIO OPTaHWYECKUX BEIIECTB) C COONIOICHHEM MpPaBUII



0e3omacHOr0 OOpalIeHHst C BEIIEeCTBAMH M JIa0OpaTOPHBIM 000pyAOBaHHEM, (popMyIupoBaTh IENTb
WCCIICIOBAHMs, MPEACTABIATh B pa3iMyHON (hopMe pe3ynbTaThl HKCIEPUMEHTA, aHAIW3UPOBAThH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUH:

COONI0aTh TpaBWIIa SKOJOTUYECKH IIEJIECOO0Pa3HOTO IMOBENEHHs B OBITY M TPYIOBOM
JESITEIbHOCTU B LIEJIIX COXPAHEHUsI CBOETO 3/I0POBbsI, OKPY>KAIOIEN IPUPOIHOM Cpebl U JOCTUKEHUS
€€ yCTOMYUBOI'O Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JIEHCTBUSI HAa JKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAJIM3UPOBATH LEIECO00Pa3HOCTh MPUMEHEHNS OpPraHUYEeCKUX BELIECTB B MPOMBIIIJIEHHOCTH
U B OBITY C TOYKU 3PEHUSI COOTHOLIEHHS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHANPABICHHBI TOUCK XUMHYECKOU
nH(OpPMalIMY B pa3IMYHbIX UCTOUYHUKAX (Hay4dHasi U y4eOHO-Hay4Has JUTepaTypa, CpeJCTBa MacCOBOM
nHpopmanuy, VHTepHET W JApyrue), KpUTHUECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
nepepadbaTbIBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUH C ITOCTABIIEHHON yueOHOM! 3a1aueid.

11 KJIIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHHUS Kypca «OOmmas u HeOpraHWYecKas XUMHUSD» OTPAXKAIOT:
c(hOpMHUPOBAHHOCTh MPEJACTABICHUN: O MAaTepUaTHLHOM €JIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MM03HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE U 3HAYCHUH XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€
poJiu B 00€CrieYeHNH YCTOMYMBOIO Pa3BUTHS, B PEIIEHUH IPOOIEM IKOJIOTUYECKOM, YHEPTeTHUECKOI
Y TIUILEBON 0€30M1aCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX MaTE€PHUAIOB, HOBBIX HCTOUHUKOB
SHEpPruM, B 00ecreyeHNH paliOHaILHOTO MIPUPOAOINOIL30BaHus, B POPMUPOBAHUU MUPOBO33PEHUS U
o011eil KylbTypbl UelIOBeKa, a TAKXKe SKOJIOrMUYeCKd 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO

Y IPUPOJHOM cpelie;

BJIQJICHUE CHUCTEMON XMMHYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraloIie MOHIATUS —
XUMHUYECKHI 3JIEMEHT, aTOM, AP0 aTOMa, H30TOIbI, JJICKTPOHHAs: 000JI0UKa aToma, s-, P-, d-aToMHbIe
opOUTaIM, OCHOBHOE U BO30YXAEHHOE COCTOSHUS aroMa, TMOpUAM3aIMs aTOMHBIX OpOHMTasel, HOH,
MOJIEKYJa, BaJIEHTHOCTb, OJJEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHUS, XHUMHYecKas CBS3b
(koBaJleHTHAsi, WOHHAs, METaJUIMYecKas, BOAOPOIHAs), KpHUCTa/NIMYecKas peméTka, XUMUYecKas
peaxiusi, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3SJICKTPOIUTUYECKAS IUCCOLUAIUS, CTEICHb
JIMICCOIIMAIINH, BOAOPOHBIN MTOKA3aTeNb, OKUCIUTENh, BOCCTAHOBUTENb, TEIUIOBOM A(PPEKT XUMUYECKOU
peaKkiuu, CKOPOCTh XMMHYECKOW pEeakiuu, XUMHYECKOE PaBHOBECHE; TEOPUM M 3aKOHBI (Teopus
AIIEKTPOJIUTUYECKON Aucconranuu, nepuoandyeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHS MaCChl
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPrUU MIPU XUMHUECKUX PEAKIUAX, 3aKOH TOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JEWUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3bIK XHWMUH,
MHUPOBO33PEHUECKHE 3HAHUS, JIeXKalllhe B OCHOBE IOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJIEHUW; COBPEMEHHBIE MPEACTABICHUS O CTPOCHHMM BEIIECTBA Ha ATOMHOM, MOHHO-
MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXAHU3MaX XUMHUYECKHX PEaKLUi,
TEPMOJIUHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHUH,
pacTBopax M AUCIEPCHBIX CUCTeMaX; (PaKTOIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MONYYCHUN U
0€30MacHOM HCIOJIb30BAHUM BAKHEWIIMX HEOPraHHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JeSITENLHOCTH YEJIOBEKa, OOIINX HAYYHBIX MPUHITUIIAX XUMUYECKOTO TPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUI: BBISABISATh XapaKTepPHbIC MPU3HAKU MOHSATHH, YCTaHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMCAHUU HEOPTaHUYECKUX BEIIECTB U



UX IPEBPAILICHUN;

c(OPMUPOBAHHOCTh YMEHHUS WCIIOJIb30BaTh XHUMHYECKYI) CHUMBOJIMKY JUISI COCTaBIICHHS
(hopMyJT BEIIECTB M YpaBHEHUIN XUMHUYECKHX peakiuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTJICIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHS OIPEACIATh BAJCHTHOCTh W CTENEHb OKHUCICHHUS XHUMHUYECKUX
JJIEMEHTOB B COCAMHEHUSX, BHUJ XHMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAsA, METaJUIMYECKas,
BOJIOPOHAS ), TUIT KPUCTAITMYECKOMN pelIETKH KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT BUAA XUMHUYECCKOU
CBS3M W THUIA KPUCTAUIMUECKOW pPEmETKH, OOMEHHBIA W JOHOPHO-AKIENTOPHBIA MEXaHU3MbI
o0pa3oBaHMs KOBAJEHTHOU CBSI3H,

c(OpMUPOBAHHOCTh YMEHHUM: KJIACCU(UIIMPOBATh: HEOPTAaHUYECKUE BEIIECTBA 110 UX COCTaBY,
XUMUYECKUE PEeaKIMU M0 Pa3jINYHbIM MpU3HAKaM (YHCIy W COCTaBy pEarupyroniux BeIIecTB,
TeII0BOMY 3((eKTy peakiuu, U3MEHEHHUIO CTEIIEHEH OKUCIIEHUSI DJIEMEHTOB, 0OpAaTUMOCTH, YYaCTUIO
KaTajau3aTopa U ApPYyTHe); caMOCTOSTENIbHO BbIOMPATh OCHOBAHMS M KPUTEPUHU AJS KIACCHU(PHUKALUU
M3y4YaeMBbIX BEIIECTB M XUMHUECKUX PEAKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICH Mepruoandeckoro 3akona J[. 1. MennaeneeBa u
JIEMOHCTPUPOBATH €T'0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO M MPOTHOCTUYECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHYECKUX 3JIEMEHTOB MEepBOro—4eTBEpTOro neproaos Ilepuoanueckon cucremsl [I.1. Menneneena,
UCIIOJIB3YSI TIOHSTHS «IHEPTETUUCCKHE YPOBHHY», «IHEPreTUYCCKUE MOIYPOBHM», «S-, P-, 0-aTOMHbIC
opOUTamM», «OCHOBHOE M BO30YKIEHHOE DSHEPreTUYECKHE COCTOSHUS aTroMay»; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHMX AJIEMEHTOB M HMX COCIMHEHHUW IO MEepUoAaM U
rpynnaMm I[lepuoanueckoit cuctemsl J[. 1. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHMSI X DJIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh (OMUCHIBATh) OOILIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KIJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBSI3U MEXAY
HEOPraHMYECKHMU BEUIECTBAMHU C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMII;

c(OPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CYUIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MocpeACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca STUX peaklui; peakiuii HOHHOro OOMeHa
MyTEM COCTABJICHUS MX IOJHBIX U COKPAILEHHBIX MOHHBIX YPaBHEHUM; peaKkLMil TUApOIn3a; peakimii
KOMIUIEKCO0Opa3oBaHus (Ha MpuMepe T'UAPOKCOKOMITIIEKCOB IIMHKA U aTIOMUHUSA);

c(hOpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMSI XMMHUECKUX PEaKiuil ¢
Y4ETOM HMX HPHEPreTUYECKUX XApaKTEPUCTUK, XapaKTEepP U3MEHEHHUSI CKOPOCTU XMMUUYECKOM PEeakUuu B
3aBUCHUMOCTHU OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHUS XUMUYECKOTO PaBHOBECHS O]
BIIUSIHUEM BHEIIHUX Bo3zaelicTBuil (mpunnui Jle [llatense);

c(hOPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh XUMHUYECKHE pEaKIMH, JIeXKallhue B OCHOBE
MIPOMBIIIJIEHHOTO TIONyYEHHUsI CEpHOM KHCIOTHI, aMMHUaKa, OOIIMe HAayYHbIC MPHUHIUIIBI XUMUYECKHX
MIPOU3BOJICTB; 11€7ecCO00pa3HOCTh MPUMEHEHUS HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIICHUS PUCK-TIONB3a;

c(hOpPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAaHUM O METOJaX HAy4YHOTO TO3HAHWS SIBICHUN
MPUPOALI — HAONIO/IEHWE, U3MEpPEeHHe, MOJCTUPOBAHUE, DKCIIEPUMEHT (pPEaIbHBI M MBICICHHBIN ),
HCIIONb3YEMBIX B €CTECTBEHHBIX HAayKax, YMEHHUS NMPUMEHATh 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM
WCCIIEIOBAaHUH BEIIECTB M ISl OOBSICHEHHS] XUMHUYECKHX SIBICHUH, MMEIOMIMX MECTO B TMPHUPOE,
MPAKTUYECKON JEATEIHbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HH;

c(hOPMUPOBAHHOCTh YMEHHSI BBISBISTh B3aMMOCBSI3b XMMHYECKHX 3HAHUU C MOHITHIMH W



NPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX NPEAMETOB Uil 0oJiee OCO3HAHHOTO MMOHMMAHHS
MaTepUaIbLHOIO EJUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUSI MPOBOAMUTH PACUETHI: C HMCIIOJIB30BAaHMEM MOHSATHH «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE» U «MOJISIpPHAs KOHLEHTpAILMs»; Macchl BELIECTBA MM O00bEMa rasza Io
M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe UM 00BEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB;
TeroBoro 3(dekra peakyu; 3HaYCHUsT BOJOPOAHOTO IMOKA3aTeNsl PaCTBOPOB KHUCIOT U IIEIOUYEH C
M3BECTHOM CTENEHbIO JUCCOLUAINH; MacChl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTa PEAKIIUH, €CIH
OJIHO U3 UCXOJHBIX BELIECTB JIaHO B BUJE PACTBOPA C OMPEAECIEHHON MAaCCOBOW J0JEH paCTBOPEHHOIO
BEILIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); JI0JIM BbIXOAA MPOJYKTAa peakuuu; OOBEMHBIX
OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHMPOBAaTh W MPOBOAUTH XMMHUYECKUN
SKCHEPUMEHT (MPOBEACHUE peakluil HMOHHOrO OOMEHa, MOATBEPKIACHHE KAaueCTBEHHOIO COCTaBa
HEOpPraHUYECKUX BEIIECTB, OINpPEAEJICHUE CpeAbl PAacTBOPOB BEUIECTB C IMOMOULIBIO HHIUKATOPOB,
M3y4YeHHE BIMSHHUS pPa3IMUHBIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaklMH, pellieHHe
SKCIEPUMEHTAJbHBIX 3afad mo Temam «Mertamibs»y u «Hemeramib») ¢ coOMIOAEHHEM MpaBHII
Oe30rmacHOro obOparieHusi ¢ BELEeCTBaMH U JIaOOpPAaTOPHBIM 000pyIOBaHHEM, (OPMYIUPOBAThH LIETh
UCCIIEIOBaHMs, MPEICTABIATh B Pa3IMYHOM (opMme pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBaTh U
OLIEHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIONATh TMpaBHWJIa TOJB30BAHHUS XUMHUYECKON TMOCY/ION U
na0opaTOpHbIM 000pYy/I0BaHUEM, OOpAIlleHUsl C BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKLHUSAMHU IO
BBITMIOJIHEHUIO JITAOOPATOPHBIX XMMUYECKHUX OINBITOB, 3KOJOTMYECKH L€JI1eCO00pa3sHOro MOBEACHUS B
OBITY M TPYAOBOW AEATENBHOCTU B LIEISIX COXPAHEHUS CBOETO 3/10POBBS, OKPY>KaIOLIEH HMPUPOIHOM
Cpeabl M JIOCTHXKEHUs €€ yCTOMYMBOIO pa3BUTHsI, OCO3HABAaTh ONACHOCTh TOKCHYECKOrO JIEHCTBUSA Ha
KHMBBIE OPTaHU3MBI OIIPEICIEHHBIX HEOPTaHNUECKUX BEIECTB, MIOHMMas cMbIci nokaszaresst [1/1K;

C(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH I€JICHANPABICHHBIH IOUCK XUMHYECKOH
MHGOPMAalLMY B PA3JIMYHbIX UCTOUYHUKAX (Hay4yHas U yuyeOHO-HAy4Has JUTepaTypa, CpeACTBa MacCOBOM
uHpopmauuy, VHTepHeT W Jpyrue), KPUTUUECKH AaHAIU3MPOBATh XUMHUYECKYH0 HH(POPMALHIO,
nepepabarbiBaTh €€ U UCIOJIb30BATH B COOTBETCTBUHU C IIOCTABJICHHON y4eOHOH 3a1a4ei.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJEMUYECKUX YACOB, OTBOAUMBIX HA
OCBOEHUME KAXKJIOW TEMBI, 1 BO3MOXXHOCTbH UCIOJIb30BAHUS 11O 3TOM TEME
0P 1 HOP, KOTOPBIE ABJIAIOTCA YYEBHO-METOANYECKUMU MATEPUAJTIAMU

10 KJIACC
KoauyectBo yacoB CIIHCOK UTOTOBBIX IMJIAHUPYEMBIX CIoco0 OIEHKH HTOTOBBIX
Ne HaumeHoBaHue DJIEKTPOHHBIE pe3yabTaToB ¢ IVIAHUPYEMbIX
n/ pasjiesioB H  TeM Konrp Hpaxr (uudppossie) yKa3aHueM 3TanoB uX GopMHPOBaAHUS pe3yJbTaToB
n MpOrpamMMblI OJIbHBIE HHecKue 00pazoBaTeIbHBI
Bcero padoTbI pador bI e pecypesl
Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCKOH XHMHH
c(hopMHPOBATH IIPEICTABICHHS: O - YCTHBIN OIPOC;
MecTe ¥ 3HaU€HUH OPTaHUYECKON XUMUH B -peleHue y4eOHbIX U IPAKTHKO-
CHCTEME ECTECTBEHHBIX HaYK U €€ PO B OpPHEHTHPOBAHHBIX 3a]ad.
o0ecreueHn: yCTOHYUBOTO
pa3BUTHSA
4eJIOBEUECTBA B
peIIeHIH TPOOIIEM YKOTOTHIECKOH,
[Ipenmer JSHEPIreTUYECKON U MUILEBOI
OpPraHNYECKON XUMHUHU. 0€30IacCHOCTH, B PA3BUTHH MEIULIMHEL,
Teopust crpoenus CO3JIJaHUH HOBBIX
11 OpraHUYECKUX 8 bubmotexa LIOK | maTepunanoB, HOBBIX HCTOYHHKOB YHEPTHUH, B
coemuHeHuit A. M. bytieposa https://m.edsoo.ru/7 | obecrieueHmn
f413b38 PAIHOHAIBEHOTO TIPUPO/IOIIONB30BaH Hsl, B
(hopMupOBaHUK MIPOBO33PEHHS 1 00T
KyJIbTYPbI 4EJIOBEKA, & TAK)XKE IKOJIOTHIECKH
000CHOBAaHHOT'O OTHOIICHHS K
CBOEMY 310POBbIO U IPUPOTHOU
cperne
HUroro no pazneny 8
Paznen 2. YriieBoaopoabl
[IpenenbHbie but6mioreka [IOK | - Bnagets -YCTHBII 0npoc;
2.1 YTIICBOIOPOIHI — 5 https://m.eds00.ru/7 | cucTemoit 3HaHUI 0 MHOTOOOpa3ul -perieHne yIeOHBIX U
AJIKaHBI, f413b38 YII€BOJOPOOB, MX HOMEHKIIAType U MPaKTHKO- OPUEHTUPOBAHHBIX
LUKJIOAJTKAHBI M30MEpUH, O 3a7ad.

MPOCTPAHCTBECHHOM CTPOCHUN
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Henpenensubie Bbubmotexa [IOK | opraHn4eckux coeMHECHUH, NX
2.2 YTIIEBOJIOPOIBL: 14 https://m.eds00.ru/7 | xummdeckom
AJIKCHBI, aJIKaUEHBI, f413b38 B3aMMOJICHCTBHH, CITOCO0axX
AITKHHBI
Apomarndeckue Bubmorexa LIOK
2.3 YIIIEBOIOPOIBI 8 https://m.edsoo.ru/7
(apensbr) f413b38
24 [IpupoaHble HCTOUHUKU bubmoteka LIOK | mosryyeHus ¥ MpUMEHEHHS; - BBLIEISATH -YCTHBIH OIpOC;
YTIIEBOIOPOIOB U HX 4 https://m.edso0.ru/7 | cymiecTBeHHBIC PH3HAKHA CTPOCHHS H -peleHne yueOHbIX U
nepepaboTKa f413b38 CBOJCTB MPaKTUKO- OPUEHTUPOBAHHBIX
YIJIEBOAOPO/IOB, - YCTAHABIMBATh 3a7ad.
TPUYUHHO-
CJIE/ICTBEHHBIE 3aBUCHMOCTH CBOICTB BEILIECTB
2.5 ["aJ10reHnpon3BOHbI € bu6morexa IOK | o CTPOEHHS XUMHYECKOH CBA3H,
YIIIEBOJIOPOIOB 4 1 https://m.edsoo.ru/7 ~-OGBACHSTH B3AMMOCBS3b MEKTy KITACCaMH
413038 YIIIEBOJOPOJIOB; - COCTAaBIIATH CTPYKTYPHBIE
(hopMyI1 ©30MEPOB ¥ TOMOJIOTOB
YIIIEBOJOPOJIOB;
- 3aIMCHIBATH YPABHEHUS XUMHYECKIX
peaxmii;
OCYLIECTBIIATH CAMOCTOATEIBHBII ITOMCK
XUMHUYeCKOH HH(opManuu, chopMHUPOBATH
YMEHHS: YCTAaHABJINBATh IPUHAIJIEKHOCTD
W3YYEHHBIX
OPraHNYeCKUX BEIIECTB 0 HX COCTAaBY U
CTPOCHHIO K
OIpEICNEHHOMY KIAcCy/TPYIIIe COSMHEHHH,
JJaBaTh MM Ha3BaHUS 110
cuctemaTryeckoit Homerkmatype (IUPAC) u
NPUBOANTE TPUBHAIBHBIE Ha3BaHUS IS
OT/ETBHBIX
NPEACTABUTENCH OPraHUYECKIX
- BELICCTB
HUroro no pazneny 35
Paznen 3. Kucinopoacoaep:kamue opranndecKue coeTHHEHHs
Bubmorexa [TOK - 3HATh - YCTHBIH OIpOoC;
31 Cruptel. Denon 11 https://m.edsoo.ru COCIMHEHHUSI COJIePIKAIINE -pelieHne yueOHbIX U
[7f413b38 MPaKTHKO- OPHEHTHPOBAHHBIX
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3.2

Kap6OHI/IJ'IBHBIe COCIUHCHUA:

QITbJICTH]IBI U
KETOHBIL.

KapGonossle

kucnotbl. CloKHBIE (DUPHL.
Kupst

21

bubroteka [IOK

https://m.edsoo.ru
[7f413b38

33

YrieBoas!

bubmmotexa [IOK

https://m.edso00.ru
[7f413b38

(hyHKIIMOHAITFHEIC TPYIITHI ATOMOB;

- OIIPEIeIIATh UX BIUSTHAY WX HA
CBOWCTBA BEIIECTB,
CYITHOCTH ¥ 3HAYCHUH BOJOPOTHOM
CBSI3H;
- IPUMECHSITh 3HAHHUSI TSI OOBSICHCHUS
XUMHYECKUX
CBOWCTB BEIIIECTB HA OCHOBE
SKCIIEPUMEHTA; - OTPEICIIATH B3aHMHOE
BIIUSHUE B
aTOMax CITUPTOB U JCHOJIOB, aTbJICTUIOB,
KapOOHOBBIX KHCIIOT;

— JlocTukeHre pe3yIbTaToB
pazzena
BBIITYCKHUK HAY4YUTCS,

— OIIEpUPOBATH HA3BAHUSIMU
KHCJIOPOJICOAEPAK alTuX
OpPraHMYeCcKUX COEUHEHUN;
MOHUMATh IPUYNHBI MHOTO00Pa3ust
KHCIIOPOACOACPK aIIX
OpraHU4eCKUX COCJUHEHMUI;

— BJIaJICTh MEXaHU3MaMH XUMHUYECKHX
peaxkuui
KHCIIOPOACOACPK aIX
OpPraHUYECKUX COCMHEHUI];

- BJIAJIETh CIIOCOOAMHU
MIPOMBIIUICHHOTO CHHTE3a
METaHOJIa;

- BJIAJIETh
MPAKTUYIECKIMHI HABBIKAMH B
TUTAHUPOBAHUH U TIPOBEICHUN
SKCIEPIMEHTOB, OIIMCAaHUU U 0000IIeHHN
Pe3yIBTaTOB HAOIOICHNUH,

— MpPE/CTABIATH PE3yIbTATOB
HaOJTIOICHUH.

3a1ad,
-IIpaKTHyecKas paboTa

Hroro no pazneny

41

Pazgen 4. A3oTcoepikaiye Opranndeckue coeIHHeHus!
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AMWHEL
AMHMHOKHUCIIOTEL. benku

12

bubmmotexa [TOK

https://m.edso00.ru
[7f413b38

- pa3nnMyaTh BaKHEHIIIEe
a30Tco/IeprKaIliue OPraHHICCKIe
COCIITHEHUSI, HA OCHOBE CTPOCHHH H
XHMHYECKHX CBOMCTB AMHHOB,
AMHUHOKHUCJIOT ¥ OCTIKOB, UX TOJIYYCHUH U
TIPUMCHCHHH,

HAPOTHOXO3SICTB CHHOM 3HAYCHUH
Ba)KHEHITIMX

MpeJICTaBUTENEH;

- MIPUMEHSTh 3HAHUS ITPH 00OOIIICHUN U
pacIIMpPEeHUH TPEICTABICHUI

00 OpraHNYECKUX OCHOBAHUSX,
0COOEHHOCTSIX amorepHoCcTH
OpFaHI/I‘IGCKI/IX BCIICCTB,
TeTePOITUKINYECK UX COCTMHEHUAXK, 00
3HeKTpOHHbIX CMCUICHUAX HpI/I B3aMMHOM
BJIMSIHUH aTOMOB,

Pa3BUBATh I03HABATENLHBIN HHTEPEC,
WHTEJUICKTYaJIbH ble U TBOPUECKHE
crocoOHOCTH B IIporiecce

peLICHUS] XUMUYECKHUX 3a]1a4, TIPH
OCYILECTBICHUH TOMCKA XUMUYECKON
MH(POPMAILIMH U €€ IPE3ECHTAIIH B BULIC
MPOEKTa; - MPHOOPETaTh

MPaKTHYECKHE HABBIKU B

TUIAHUPOBAHUH U TIPOBE/ICHUH
SKCIIEPUMEHTOB, OMMICAHIH U 0000IEeHIH
Ppe3yIbTaTOB HAOIIOACHHUH, IPE/ICTABICHUH
Ppe3yIbTaToOB

- HaOIIrOICHMIT

-YCTHBII OIIPOC;
-pelieHne yaeOHbIX U
MPaKTUKO- OPUEHTUPOBAHHBIX
3aj1ad,
-IIpaKTHyecKas paboTa

Hroro no pazneny

12

Pazgen 5. BoicokomosieKyJ/IsipHbIe COeMHEHUS
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5.1

CucTeMaTU3UpOB aTh 3HAHUS O
BBICOKOMOJIEKYJISI PHBIX

COEJIMHEHUSX; - PA3BUBATh

HHTEPEC K XUMUHU KaK BO3MOKHOM
00nacTi OyayIiei MpakTHIeCKOi
JICSTEIILHOCTH,

JKOJIOTHYECKOTO MBIIILTEHHS,
yOEIKISHHOCTH B HEOOXOIMMOCTH OXPaHBI
OKpYXKaIOLIEH cpepl; -

OCYILECTRIIATh MOUCKA XUMHUYECKOM
HH(POPMAIIUH U €€ TPE3EHTAI[H B BUIE
MPOEKTa; - MPHOOpeTaTh
IMMPAKTUYCCKNEC HABBIKH B
TJIAaHUPOBAHWU U ITPOBEICHUN

- YCTHBIH OIIpOC;
-pelieHne yaeOHbIX U
MPaKTUKO- OPUEHTUPOBAHHBIX
3aj1ad,
-IIpaKTHyecKast paboTa

bubmmorexa [TOK SKCIICPUMEHTOB, OMMMCAHUK U 0000IICHIN
BBICOKOMOJIEKYITSPH bie 6 https://m.edso00.ru Pe3yNbTATOB HAOFOICHHU, TIPEICTABICHUH
COCIMHEHHS [7f413b38 pe3ynbTaToB
HaOIIOICHU.
HUroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB
1o 102

IMPOTPAMME
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11 KJIACC

BOJIOPOIHAS ), KpHUCTAIIINYIECKas

peméTka, XUMHYeCKas! peakiusi, pacTBop,
3JIEKTPOJIMTHI, HEAICKTPOIIHTHI,
3MEKTPOIUTHIECKAs! AUCCOIMAIINS,

CTEIEHb IMCCOLMAIINH, BOJIOPOIHBIN
TIOKa3aTeb,

OKHUCIIUTEb,

BOCCTaHOBHUTEIb, TEILIOBOH P QeKT
XUMHUYECKOW peakiH, CKOPOCTh XUMHUECKOU
peaKnuy, XUMHIECKOEe PaBHOBECHE; TEOPUH U
3aKOHBI (TEOPHSI AMEKTPOIUTHICCKOM
JIMCCOLMALINY, TTepuoanyeckuit 3akoH J[.M.
MemnpeneeBa, 3aKOH COXpaHEHHS MacChI
BEIIECTB, 3aKOH COXPAaHEHHs U MPEBPALICHUS
SHEPTUH MTPU XUMUIECKUX

KoaunvecTBo yacoB CIHCOK NTOTOBBIX IJIAHNPYEMbIX CIocod OEeHKH
DJIEKTPOHH pe3yJabTaToB ¢ HMTOTOBBIX
HaunmeHOBaHHE pa3iesioB H Kon Hpakr ble YKa3aHHEM 3TANOB UX ()OPMHUPOBAHHS TUIAHHPYEMbBIX
Nep/m | Tem mporpamMmai Tpoa raecKkue (uudpposnie) pe3yJbTaToB
bHBIE paoTnbI oGpasoBaTen
Bcero pado BHBIE
Tel pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
BJIaJICHUE CUCTEMOM - YCTHBIH OIIPOC;
XUMHUYCCKHUX 3HaHI/H71, KOTOpas BKJIIOYACT: -peuieHue yqe6H1,1x u
OCHOBOIIOJIararouye rnoHATuA — MPaKTUKO-
XUMUUYECKHUH AIEMEHT, aTOM, SIAPO aTOMa, OPUCHTHPOBAHHBIX
M30TOIbI, 3JICKTPOHHAS 3aja4
000J104Ka aToMa, s-, p-, d-aToMHBIE
CrpoeHnue aToma. opOuTanK, OCHOBHOE U BO30YKIEHHOE
[Nepromuueckuii 3aK0H 1 COCTOSIHHSI ATOMa, THOPHIM3A1IM s AaTOMHBIX
[Iepuoanueckas cucrema opOuTanei, MOH, MOJIEKYJIa,
XUMHYECKUX bubnmoTexa BQJICHTHOCTb, JJICKTPOOTPHUIIATEIBHO CTb,
11 snemeHToB JI. . Menneneesa 9 HOK CTEIIEHb
https://m.eds00.r | okHCIEHHUs, XUMUYECKAs CBSI3b
u/7f 413b38 (KoBaJIeHTHAs, HOHHAS, METAJUTHYECKASL,
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peaKIuax, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH
JEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE ITOHUMaHUS! TPUINHHOCTH H
CHCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBpPEMEHHBIE
IPE/ICTaBICHUS O CTPOSHHUH BEIECTBA Ha
ATOMHOM, MOHHO- MOJIEKYJISIPHOM U
Ha/IMOJIEKYJISIPHOM YPOBHSIX;
MPEICTaBICHUS O MEXaHU3MaX XUMHUECKHUX
peakiui, TepMOIMHAMUYECKUX U
KHUHETHYCCKHUX 3aKOHOMEPHOCTAX UX
IMPOTEKaHUA, O XUMHUYCCKOM
PaBHOBECHH, pacTBopax u
JUCTIEPCHBIX CUCTEMAX;
(baxToNOTNYECKIE CBEICHNUS O CBOICTBAX,
COCTaBe, MOIY4YEHUU U
0€3011aCHOM HCTIONB30BaHIU BAXKHEHIINX
HEOPTaHWYECKUX BELIECTB B OBITY
IIPaKTUYECKON
JeATeTIbHOCTH YeJI0BeKa, OOLIHX
HayYHbIX IIPUHIMIAX XUMHUYECKOTO
MPOU3BOCTBA;
c(hOpMHPOBAHH OCTh YMEHUS
UCIIOJIB30BaTh XMMHUYECKYIO CUMBOJIUKY ISt
COCTaBJICHUS] (JOPMYJT BEIIECTB M YpaBHEHUH
XUMUYECKHX PEAKIUH, CHCTEMaTHYECKYTO
Homenkaatypy (IUPAC) n
TPUBHAJIBHbIC
Ha3BaHUS OT/ICNBHBIX BEIECTB;
c(hopMHPOBaHH OCTh YMEHUS
OIPEeeIISATh
BaJICHTHOCTH M CTETIEHb OKHCIICHUS
XUMHUYECKIX
3JIEMEHTOB B COCANHEHMSIX, BUJ
XUMHYECKOH CBSA3M (KOBaJICHTHAS, MOHHAS,
MeTaIMYecKas, BOAOPOIHAS ), THI
KPUCTAIUINYECKOM PEETKH
KOHKPETHOTO BEIIECTBA




CdopmupoBaTh COBPEMECHHEIC

YCTHBIH 0NpOC;

MPE/ICTABICHUS O CTPOCHHH BEIECTBA Ha -pelieHne Y4eOHbIX 1
ATOMHOM, HOHHO- MOJICKYJIIPHOM U MPaKTHKO-
HaJIMOJICKYJISIPHOM YPOBHSIX; OPUEHTHPOBAHHBIX
1.2 MPE/ICTABICHUS O MEXaHU3MaX XUMHYECKHX 3a/ay,
pEaKIHii, TEPMOANHAMHYCCKHX H - KOHTPOJIbHASI
KHHETHYECKHX 3aKOHOMEPHOCTSX HX pabora
MPOTEKAHHS, O XUMUIECKOM
PaBHOBECHH, pacTBopax "
JIMCTIEPCHBIX CHCTEMAX;
CTpoeHue BelecTsa. bubnioteka (akTonornueckie
MHoroo0pasue BeliecTs 11 LHOK CBEJECHMS O CBOMCTBAX, COCTaBeE,
https://m.edsoo.r | monyuenun u
u/7f 413b38 0€30I1aCHOM HCTIONB30BaHNU BXKHEH X
HEOPraHM4YCCKUX BEIICCTB B 6BITy n
MPaKTHYECKOIl
JIeSATeTbHOCTH YeJI0BeKa, O0IIHX
Hay4HBIX IPUHLUIIAX XUMHYECKOTO
HPOM3BOJICTBA;
c(OPMHUPOBAHHOCTH YMEHUS - YCTHBII1 ompoc;
XapaKTepH30BaTh XUMHYECKUE -perieHne y4eOHbIX 1
peaKiuy, JIeKaIe B OCHOBE HPaKTHKO-
MPOMBIIUICHHOTO TIOJIyYEHHs CEPHOH OPHUEHTUPOBAHHBIX
KUCIIOTBI, aMMHaKa, o0IIie Hay4dHbIe 3a71ay,
NPHHIUITE] XUMUYECKHX TPOU3BOJICTB; -[PaKTHYeCKas
11e71eCO00Pa3HOCTh IPUMEHEHUS paborta, -
BubmoTtexa HEOPTaHWYECKUX BEIIECTB B KOHTpOJIbHAs paboTa
13 XUMHYECKHE peaKIin 19 HOK MPOMBIIIICHHOCTH U B OBITY C TOUKH
https://m.edsoo.r |  3penus
u/7f 413b38 COOTHOIIICHHS PUCK- TTOJTb3a,;
Wroro no paszeny 39
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Paznen 2. Heopranmyueckasi Xumust

00BACHATH 3aBUCHMOCTE CBOICTB BC€HICCTB OT

YCTHBIH 0IpOC;

BUJIa XUMUYECKOU CBSI3M M THIIA -pelieHne y4eOHbIX 1
KPUCTAIUTNIECKOH MPaKTHKO-
peméTkn, OOMEHHBIH 1 IOHOPHO- OPUEHTHPOBAHHBIX
Bubmmorexa aKIIETITOPHBIN MEXaHU3MBbI 3aj1a4,
HOK oOpa3zoBaHus -[IpaKTHYecKas
21 Hemerasibt 31 https://m.edso0.r | KoBaneHTHO# CBSI3H; pabora,
u/7f 413b38 - KOHTPOJIbHAS
pabora
OOBSICHSTh 3aBUCUMOCTb CBOMCTB BEILIECTB - YCTHBIH OMpoc;
OT BHJIa XUMHYECKOH CBSI3U M THIIA -peliieHre y4eOHbIX U
KPHUCTaJUTNIECKON HIPAKTHKO-
peméTkn, OOMEHHBIN 1 IOHOPHO- OPUEHTUPOBAHHBIX
aKHeHTOpHLIﬁ MEXaHU3MBbI 3aja4,
bubmmorexa oOpa3zoBaHusI -[IpaKTHYecKast
2.2 Mertabt 23 LHOK KOBAJICHTHOW CBSI3H; pabora,
https://m.edsoo.r - KOHTPOJIbHAS
u/7f 413b38 pabora
HWroro no pazzeny 54
Paznen 3. Xumus ¥ sKu3Hb
31 c(OPMHPOBAHH OCTh MPEACTABICHUI: | - YCTHBII OMpPOC;
0 MaTepHatbHOM €IMHCTBE MHPa, -pellieHne y4eOHbIX U
3aKOHOMEPHOCTSIX M IT03HABAEMOCTH MPaKTHKO-
SBJICHUH MPUPOJBL, O MECTe u OpPHEHTHPOBAHHBIX
3HAYCHNH XHUMHHU 3a/1ad,
B CHCTEME eCTECTBEHHBIX HayK -[IpaKTHYeCcKast
u eé ponu B 00eCIIeYeHUH pabora,
YCTOHYMBOTO - KOHTPOJIbHAS
pa3BUTHS, B PEIICHUU POOIIEM pabora
3KOJOTHYCCKOH,
9HEPreTUYECKOM W TAIIEBON
Oe3omacHoOCTH, B Pa3BUTHHI
MEIMLIHBL, CO3JaHMM  HOBBIX MaTEepHAJIOB,
Mertonpl NO3HaHUS B XUMUAU. XUMUS Bubmmoreka HOBBIX HICTOYHUKOB SHEPIUU, B
U KA3Hb IHOK obecreueHnH paruoHaIBHOTO
9 https://m.edso0. | nprpononoaL30BaHUs
ru/7f 413b38 | , B hopMUpOBAHHK MUPOBO33PEHHS U O0LIIEH

KyJIBTYPbI YEIOBEKA, & TAKKE IKOJIOTHUECKH
000CHOBaHHOIO

OTHOIICHHSI K CBOEMY 3/I0POBBIO U
MPUPOAHOH cpelie
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1TO
[MPOI'PAMME

102
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