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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMa mo XMMHHM Ha ypOBHE cpeaHero oOmiero obpa3zoBaHusi pazpaboTaHa Ha OCHOBE
@DenepanbHoro 3akoHa oT 29.12.2012r. Ne273-03 «O6 obpasoBanun B Poccuiickoii ®enepannny,
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl CpPEIHEro OOIIero
o0pa3oBaHus, TpEACTaBICHHBIX B @DelepalbHOM TOCYIApCTBEHHOM OO0pa3oBaTEIbHOM CTaHAApTe
cpennero odmiero oOpazoBanus, ¢ yuétoM KoHuenuu npenogaBaHus ydeOHOTo mpenmMera «XUMHsD B
o0pa30BaTeNbHbIX OpraHu3anuax Poccniickoit denepanuy, peanusyromux OCHOBHBIE
o0uieo0pa3oBareabHbIe IPOrPaMMbD» U OCHOBHBIX MOJIOKEHUN (peiepaabHOi mporpaMMbl Bociutanus. B
pabouyro mporpamMmy OBUIM BHECEHBI M3MEHEHHUS (B COOTBETCTBUU C NMPHKa3oM  MUHIPOCBEUICHHUS
Poccun ot 09.10.2024r. Ne 704 «O BHECEHMM H3MEHEHHMH B HEKOTOpbIE MpHKa3bl MHUHHUCTEPCTBA
npocsenieHust Poccuiickoii ®denepanmu, kacarouimecs QenepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM
HavyaJIbHOTO 00IIIeT0 00pa30BaHMsI, OCHOBHOTO 00IIEro 00pa3oBaHuUs U CPEIHETO OOIIETro 00pa30BaHMI)

XuMUsl HA YPOBHE YIIyOJICHHOTO M3yUeHHUs 3aHUMAEeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpaszoBaHus ywamuxcsi 10 — 11 kmaccoB. M3ydyeHue mpeamera, peann3yeMoe B YCIOBHAX
muddepeHIMPoOBaHHOTO, MPO(GUILHOTO O0y4YeHHs, MPU3BAHO OOecleyuTh OOIIe00pa30BaATEIbHYI0 H
OOMIEKYIBTYPHYIO TIOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO IJIsi afanTalid HX K OBICTPO
MEHSIIOLUMCST YCIOBUSAM J>KM3HU B COLIMyME, a TaKKe I MPOAOKEHUS OOydueHHUs B OpraHH3aIlusix
po¢eCCHOHATBLHOTO 00pa30BaHMs, B KOTOPHIX XUMHUS SBIISICTCS OJHOM U3 IPUOPUTETHBIX TUCIHILIIHH.

B nporpamme no xuMuu Ha3HaueHUE MpeaMeTa «XUMHUSD MOIy4aeT MoAPOOHYI0 HHTEPIPETAILIHIO
B COOTBETCTBUHU C ocHOBonojararomumu nonoxeHusMu @I'OC COO o B3auMo00yCI0BIEHHOCTH LIETEH,
COJIep’KaHusl, pe3yJNbTaTOB OOy4YeHHss U TpeOOBaHM K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB.
CBHIETETHCTBOM TOMY SIBJISIFOTCS CIICAYIOIINE BBIITOJIHAEMbIE IIPOTPAMMON IO XUMUHU (PYHKIIUH:

MH(POPMAIIMOHHO-METOIMYECKasi, peaan3alus KOTOpoi obecrieunBaeT MojryuyeHne npeacTaBIeHus
0 LEJISIX, COJepKaHUH, OOIIel cTpaTerun 0Oy4YeHus, BOCIIUTAHUS U Pa3BUTHS OOYJAIOUINXCS CPEACTBAMHU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO Mpohuiis;

— OpraHM3alMOHHO-ILIAHUpYIOLIas, KOTOpast IIpEeAyCMaTPUBAET OIpeJIECTICHUE: IIPUHIUIIOB
CTPYKTYPUPOBAaHUS M IIOCIEI0BATEIbHOCTH M3Y4YEHHUs Y4eOHOro Marepuana, KOJUYECTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTepUCTHK; MOJAX0A0B K (POPMUPOBAHUIO COAEPIKATEIBLHOW OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeNbHbIX JIOCTHKEHUH OOydYaloUIMXCsli B paMKaXx HTOrOBOW arrectauuu B (opme
€IMHOr0 TOCYIAPCTBEHHOIO dK3aMEHA 110 XUMUH.

ITporpamma asst yriryOJI€HHOTO U3YUYEHUS XUMHH:

— yCTaHABIWBAaeT HMHBAPHUAHTHOE IMPEAMETHOE COJIEp)KaHHe, O00s3aTeIbHOE JIsI W3Y4YEHHUsT B paMKax
OTIENbHBIX MpoQuIeH, TpeaycMaTpUBaeT paclpelelieHrHe U CTPYKTYPHUPOBAaHUE €ro Io Kiaccam,
OCHOBHBIM COIEp>KaTeIbHBIM JIMHUSIM/pa3ieiaM Kypca,

— JIaeT MPUMEPHOE pacmpeiesieHne yaeOHOTO BpEMEHU, PEKOMEHIyeMOT0 JIJIsl U3YUYEHUS OTACTbHBIX TEM;

— TpeljaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YUYEHHS Yy4eOHOro Marepuala C y4eTOM JIOTHKU
MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3EH;

— J1aeT METOAMYECKYI0 MHTEpPIIPEeTalUIO Leslel U 3ajjad W3y4yeHHUs IMpeaMeTa Ha yriIyOJIeHHOM ypOBHE C
YYEeTOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpEIHEro OOmIero oOpa3oBaHHS, COJAEPKATEIHLHON
XapaKTepUCTUKH IUIAHUPYEMBIX PpE3yJbTaTOB OCBOEHHUS OCHOBHOM 0Opa30BaTEeNbHONW IPOrpaMMbl
cpenHero oodmiero odpa3oBaHMs (JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4eTOM
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHBIX JEHCTBHIM OOYYaroIIerocss MO OCBOEHHUIO COJEp:KaHUS
npeaMera.

[To BceM mo3uIMsIM B MpOrpaMMe MO XHUMHHU IMPEIyCMOTPEHA MPEEMCTBEHHOCTh C OO0Y4YEHHEM
XUMHUHU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusI.

[Iporpamma 1Mo XMMHUHU CIIY>KUT OPUEHTUPOM JUIS COCTABJIICHUS aBTOPCKUX PabOYMX Mporpamm. 3a
npeaesiaMd yCTAaHOBJIIGHHOW MPOTpPaMMOM IO XUMHUU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTABIISIONICH
colepKaHUsl yd4eOHOro mpeaMmera «XHUMHUS» OCTaeTCs BO3MOXKHOCTh BbIOOpa €ro BapHaTUBHOU
COCTaBJISIIOLIEH, KOTOpas JOJKHA ONPEENSITHCS B COOTBETCTBUHU C HApPaBICHHUEM KOHKPETHOTO MPOQHIIs
o0yueHHst. ABTOpaMu pabovMX MPOrpaMM MOKET OBITh MPEIUIOKEH MHOM MOJIXO0A K CTPYKTYPUPOBAHUIO
y4eOHOro Marepuana M TOCIEeIOBAaTeIbHOCTH €ro MW3y4eHHs, CBO€ BHJEHHE IyTe H crmocoOoB



(GopMHpOBaHUS CUCTEMBI NMPEAMETHBIX 3HAHWUN, YMEHHM M BHJIOB Y4eOHOW IEATETBHOCTH, a TaKXkKe
CHCTEMBI CLIOCOOOB U METOAMYECKHX IPUEMOB I10 PA3BUTHIO U BOCIUTAHUIO O0YUarOIIUXCA.

B cootBercTBun ¢ xonnentyaibHbiMA TosiokeHUsIMU PI'OC COO o0 Ha3HAYEHUU TPEIMETOB
6a30BOro M yriyOIeHHOro ypoBHEH B cucteMme QudQepeHIpoBaHHOIO 00yUeHHsI Ha YPOBHE CPEIHErO
obmiero oO0pa3oBaHUS XUMHS Ha YpPOBHE YINIYOJCHHOTO W3Y4YEHHs HANpaBiIeH Ha pealu3aliuio
IPEEMCTBEHHOCTH C MOCJEIYIOIUM 3TaloM MOJIy4YeHHs] XMMUYECKOro 00pa30oBaHMs B PaMKax U3y4deHUs
CHEIMAJIbHBIX €CTECTBEHHO- HAayYHbIX U XMMHUYECKUX OUCLUIUIMH B By3aX W OpraHU3aLUsAX CPEIHETO
npodecCHOHaIbHOrO 00pa3oBaHusA. B 3Toll CBsI3M H3ydeHue mpeamera «XUMHS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HAa paCcIIMpEeHHUE M YIIyOJIeHHE TEOPETHYECKOW MW TPAKTUYECKOH MOIATOTOBKU
oOyuarolmuxcs, BbIOpaBIIMX ONpeAeNeHHbI npoduiab oO0ydyeHHs, B TOM 4YHCIE C IEpPCHEKTHBOMN
HOCJEAYIOMEr0 TMOJYYeHHUsS XUMHYECKOro OOpa3oBaHHMs B OpraHM3alusix NpogecCHOHATHLHOTO
obpazoBanus. B cBere TpeboBanuii ®I'OC COO kx 1utaHUpyeMBbIM pe3yjbTaTaM OCBOSHHUS OCHOBHOM
o0pa30BaTeNbHON IpPOrpaMMbl CpelHEero obmiero oOpa3oBaHUS H3Y4YEHHE IpeaMeTa «XUMUs»
OpPUEHTHUPOBAHO TAaK)K€ HAa pELICHHME 3a/lad BOCIUTAHMS U COLMAIBHOIO Pa3BUTUs OOy4YarOLIMXCSs, Ha
(dopMHpoBaHUE Y HUX OOIIEMHTEIUICKTYyalbHBIX YMEHHUH, YMEHUA pallMOHAIN3AIUU YIeOHOTO TpyAa U
0000I1IEHHBIX CITIOCOOOB 1EATEILHOCTH, UMEIOIINX MEXIUCIUILIMHAPHBIN, HAATIPEIMETHBII XapakTep.

XuMHsl Ha YPOBHE YTITyOJIEHHOTO N3yYeHUS BKIIOYAET yriTyOJIeHHBIE KYPChI —

«Opranunueckas xumusi» 1 «OO0mas 1 Heopranudeckas xumus». [Ipu onpeneneHuy Noaxon0B K
0oTOOpY M CTPYKTYpHOH OpraHu3allM COJEpXKaHUS ATHX KYpPCOB B IPOrpaMMe 10 XMMHUU 33 OCHOBY
npunaTel nonoxenuss ®PI'OC COO o paznuuusax 0a30BOro M yriayOJIGHHOIO YPOBHEH H3ydeHUus
npeaMera.

OcHoBy cojepxaHusi KypcoB «OpraHuueckas XuMus» U «OOLas U HEOpraHW4ecKas XHUMUS)
COCTABJISIET COBOKYITHOCTb NMPEIMETHBIX 3HAHUN U YMEHHH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3Y4EHUS
npeaMeTra. OTa CUCTEMa 3HAHUN IOJIy4YaeT OINpPENEICHHOE TEOPETHUECKOE JIONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIINK 00beM (akTosornyeckoro marepuana. Ha yrimyOneHHOM
YPOBHE M3yueHMs IpeaMeTa oOecreueHa BO3MOXKHOCTh 3HAUUTENIHOTO YBEIMUYEHHUsT 00beMa 3HaHWH O
XUMHYECKHX DJIEMEHTaX M CBOWCTBAX HX COEIMHEHUH HAa OCHOBE pACUIMPEHUs M yIriyOieHus
IIPEJICTABICHUA O CTPOEHUM BEILECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHMs PEaKLHUH,
paccMaTpuBaeMbIX C TOYKM 3pEHUS XUMHUYECKOM KHHETHMKM M TepMOAMHAMHUKU. J3yuenue
nepuogu4eckoro 3akoHa u Ilepuoanyeckoll cUCTEMbl XMMHUYECKMX 3JIEMEHTOB Oazupyercss Ha
COBPEMEHHBIX KBAaHTOBO-MEXAHMYECKUX IMPEICTAaBICHUSIX O CTPOEHMM aToMa. XHUMHUYECKas CBS3b
OOBSICHAETCS C TOYKU 3PEHHsI SHEPreTHUECKUX U3MEHEHUH Npu ee 00pa30BaHUU U pa3pyIIEHUH, a TAaKKe
C TOYKH 3pEHHUSI MEXaHU3MOB ee 00pa3zoBaHus. V3ydyeHue TUIOB peakuuii 10noaHsAeTcsl GOpMUPOBAHUEM
IpeCTaBICHUN 00 IEKTPOXMMUYECKHX MPOLEccax U 3JIEKTPOJIU3€e pacljaBoB M PacTBOPOB BellecTB. B
Kypce OpPraHHYEeCKOM XMMHH MpPHU PACCMOTPEHUHU PEAKLUHMOHHOW CIIOCOOHOCTH COEIMHEHHM yJemnsieTcs
oco0oe BHUMaHME BoIpocaM 00 3JEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U
MEXaHM3MaX PEaKIni.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJepKaHUE KypPCOB XMUMUU YIIIyOJIEHHOTO YPOBHS U3YUEHUS
JUISL KJIACCOB OIPEeIeIeHHOro mpo¢uis (IJIaBHBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJHEHHH K
oOmiell cucteMe NpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIIMSHUE CMEXHBbIE MpeaMmerbl. Tak, Hampumep, B
COJIep’KaHUU TpeAMEeTa sl KIacCOB XUMHUKO-(U3NUYECKOro npoduis Oosbliioe 3HaYeHHe OyIyT UMETh
9JIEMEHTHI y4eOHOro MaTepuana no oOmeld xumuu. [Ipu u3yuyeHun nmpeamera B JaHHOM Clydae aKLEHT
OyZneT chenaH Ha OOIIHOCTh METOJIOB IMO3HAHMS, OOLIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (QHU3UKE:
aTOMHO-MOJIEKYJISIpHAst TeopHsl (MOJIEKyJIsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPAHEHUS MAacChl U
SHEPruH, 3aKOHBI TEPMOJAUHAMUKH, JIEKTPOJIN3a, IPEJICTABICHNUS O CTPOCHUU BEUIECTB U JPYToe.

B copeprkanum mpeamera Ui KJIACCOB XUMHKO-OMOJIOTMYECKOT0 MpOoduiast OONbLINHA yaeTbHbIN
Bec OyJIeT MMeTh OpraHuyeckas XUMHusA. B 3ToM ciyyae npenocraBisieTcss BO3MOXKHOCTB i Oosee
OOCTOSITEIFHOTO PACCMOTPEHHSI XUMHYECKOW OpraHu3alMy KIETKH KaK OMOJOTHMYECKOW CHUCTEMBI, B
COCTaB KOTOPOW BXOAAT, K IPUMEPY, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMINIbI, OCJIKU, YIIeBOIbI,
HYKJIEMHOBBIE KUCIOTHI U apyrue. IIpu 3Tom 3HaHMS O COCTaBE M CBOMCTBAaX MPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIy’KaT OCHOBOM Ul M3y4Y€HHs CYIIHOCTH NPOLECCOB (POTOCHHTE3A,
JbIXAHUS, TUIEBApEHHUSL.



B nnane ¢gopmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAyYHBIX METO/I0B
IIO3HAHUSA U OMNbITa NPAKTUYECKOIO NPUMEHEHHs HAayyHbIX 3HAaHUI H3yueHHe npeaMmera «XUMHUsS» Ha
yIIyOJICHHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX ¢ YYEOHBIMU MpEAMETaMU, BXOIAIIMMHU B
cocTaB IpeaMeTHbIX obnactell «EcrecTBeHHO-HayuHbIe», «MaTematuka U MHpopMmatuka» u «Pycckuit
SI3BIK U JIUTEPATypay.

ITpu n3yuenun ydeGHOro mpeamMera «XHMHUS» Ha YIIIyOJEHHOM ypOBHE TaKKe, KaK Ha YpOBHE
OCHOBHOTO M cpenHero oomiero oOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3adadyeii HepBOCTENEHHOMN
3HAYMMOCTH sABJsieTCA (POPMUPOBAHHE OCHOB HAyKH XUMHH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U OJIHOrO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. Pemienue 3tou
3aJjauyl Ha yriIyOJeHHOM YpOBHE U3y4EHUs MpeMeTa MpeoaracT peaan3aluio TakKuxX Lenei, Kak:

(dbopmMHUpoBaHNE TPEACTABICHUN!

0 MaTepHaJIbHOM €JIMHCTBE MHUpA, 3aKOHOMEPHOCTSIX U I03HABAE€MOCTH SIBJICHUN NPUPOIBI, O
MECTE XMMUU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAyLIeH posii B 00ECIIEUeHUN YCTONYMBOTO Pa3BUTHUS
YeJI0OBEYECTBA: B PELICHUM IPOOJIEM 3KOJIOIMYECKOM, 3HEPreTMYecKod M MHIIEBOH 0e30I1acHOCTH, B
pPa3BUTHH METUIMHBI, CO3JaHWM HOBBIX MAaTE€pPHAalOB, HOBBIX HMCTOYHHKOB JHEPruH, B OOECIICUYCHHUU
PaLMOHATIBHOTO MIPUPOJIOIOIb30BaHU, B (POPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KyJIbTYpbl YEJIOBEKA,
a TaK)Ke PKOJIOIMYeCKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOIHOMN CPELE;

OCBOCHHME CHCTEMBbl 3HAHMH, JIeKAIIMX B OCHOBE XUMHMUYECKOW COCTABIISAIOLIEH €CTECTBEHHO-
HAayyHOM KapTUHbI Mupa: (yHJAaMEHTAIbHbIX IOHATUN, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX
IpPEJCTAaBICHUH O CTPOEHUM BEIIECTBA HAa pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJEKYJISIPHOM,
HAJMOJIEKYJIIpHOM, O  TEPMOJAMHAMUYECKUX U KHHETHYECKMX 3aKOHOMEPHOCTSAX IPOTEKaHMS
XMMHUYECKHX pEaKIHUi, 0 XUMHUYECKOM PAaBHOBECHUH, PACTBOpaX M AMCIEPCHBIX CUCTEMax, 00 0OLIMX
HAYYHBIX TPUHIMIIAX XHMHUYECKOTO MPOM3BOJCTBA; (HOPMHUPOBAHHE Y OOYYAIOUIMXCS OCO3HAHHOTO
NOHUMAaHMs BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKHUX 3HAHMH Uil OOBSICHEHUS KJIIOYEBBIX HAEH U
po0JieM COBPEMEHHON XUMUHU, I OOBSICHEHUSI M TPOTHO3UPOBAHUS SBJICHUIN, UMEIOUINX €CTECTBEHHO-
HAY4HYIO; TPaMOTHOI'O pelIeHus Ipo0jeM, CBI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHUS, aHAJIM3a U OLIEHKH C
MNO3UIUI IKOJIOTUYECKON O€30MacHOCTH MOCIEICTBUN OBITOBOM M IPOU3BOJCTBEHHOM EATEIBHOCTH
YeJI0BeKa, CBA3aHHON C XUMHUYECKUM NTPOU3BOACTBOM, UCIIOIb30BAHUEM U NIEPEPabOTKOI BEIIECTB;

yriyOJeHre MpeicTaBiIeHU 0 Hay4HbIX METO[aX MO3HaHMs, HEOOXOJUMBIX JUIsl MPUOOpPETEHUS
YMEHUH OpPUEHTHPOBATHCS B MUpPE BEIIECTB M OOBSCHEHUS XUMHUYECKUX SIBJICHHUH, UMEIOIIMX MECTO B
IpUPOJIE, B IPAKTUYECKOM JIeATENbHOCTH U TOBCEAHEBHON KU3HU.

B nnane peanuzanuu nepBooYepeHbIX BOCIUTATEIbHBIX M Pa3BUBAIOUIMX (YHKIMNA LIETOCTHON
CUCTEMBI CpEeHEro o0IIero o0pa3oBaHUs MpPU U3YyUEHUU IpenMera «XUMHs» Ha YIUIyOJ€HHOM YPOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKeE 1IeTU U 3aJjauH, KaK:

BOCIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SBJICHUM NPUPOIBI, YBaXEHHUS K IpoLEeccy
TBOpYECTBA B OO0JIACTM TEOPETHMUYECKHMX U TPHUKIAIHBIX MCCIEIOBaHUNH B XHUMHUH, (popMupoBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHHI0O U TMO3HAHUIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€UYeIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TMO3HABATENIBHBIX HMHTEPECOB, HWHTEUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOyuaroruxcsi, opMupoBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaMOOOPa30BaHUIO U HETPEPHIBHOMY
00pa30BaHUIO KaK YCJOBUIO YCIEIIHOM MpopecCHOHATbHOW M OOLIECTBEHHOW JAEATEeNbHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

(dbopMHpoBaHKE YMEHUI W HaBBIKOB Pa3yMHOI'0 MPHUPOIONOIb30BAHUS, PA3BUTHE HKOJIOTHUECKOM
KyJbTYpbl, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONE3HOM IKOJIOTMUECKOH 1eATeIbHOCTH.

OOmiee yncno yacoB, PEKOMEHIOBAHHBIX Il U3yUeHHS XMMUHU Ha yriayOJlieHHOM ypoBHe, — 153
yaca: B 10 kiracce — 85 gacos (2,5 yaca B Hezienmo), B 11 kiacce — 68 gaca (2 yaca B Henenio).

COILEPKAHUE OBYYEHMUS B 10 KIIACCE
Opranuueckasi XuMusl.
[Ipenmer u 3HaueHHE OPTaHUYECKOM XHMMMHH, MPEICTABICHHE O MHOT00Opa3uu OPraHMYECKHX
COEMHEHUM.
DNEKTPOHHOE CTPOSHUE aToMa yriepojaa: OCHOBHOE M BO30YXKICHHOE COCTOSIHHsS. BaneHTHbIE



BO3MOXXHOCTH aTOMa yIJIepoJa. XHUMHUYECKass CBA3b B OPraHUYECKUX COCOUHCHMAX. THIIBI
ruOpuIM3alil aTOMHBIX opOuTanel yriaepoga. MexaHuU3Mbl 00pa3oBaHHMS KOBAJCHTHOW CBS3H
(0OMEHHBIH M JOHOPHO-aKUENTOPHBIN). THUIBI NEepEeKphIBAHUS ATOMHBIX OpOMTalIeH, - U -CBS3M.
OnunapHasi, ABOMHas M TpoiWHas cBsA3b. CHocoObl pa3pbiBa CBA3CH B MOJEKYJaX OPraHHYECKUX
BewiecTB. [loHsTHE O CBOOOAHOM pajnuKaie, Hykieo(puie u JIeKTpodue.

Teopus ctpoeHust oprannueckux coequHeHnit A.M. byTiepoBa u coBpeMeHHbIE NPECTABICHUS
O CTPYKTYpe MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHMsI OPraHUYECKHX COECIUHEHUH. MOJEKYISpHBIE U
CTpyKTypHbIe (opmyibl. CTpyKTypHBIE (POPMYJIBI pa3IUYHBIX BHJOB: Pa3BepHYTas, COKpallleHHas,
CKEJIETHA.

N3omepus. Buabl nsoMmepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAS.

OnexkTpoHHble 3(QQeKTl B MOJEKyJaX OpPraHUYECKMX COEAMHEHUM (MHAYKTUBHBIA WU
Me30MepHbIH 3 (eKThr).

IIpencrasnenue 0 KJaccuukanuu OpraHMYECKHUX BELICCTB. [Tonsatue o
¢byHKUIMOHANBHON Tpymme. ['omonorus. I'omonorndeckue psiapl. Cucremarndyeckas HOMEHKIIATypa
oprannueckux coequHeHuil (IUPAC) u TpuBnanbHble Ha3BaHUS OT/AEIbHBIX MPEACTaBUTENCH.

OcoOEeHHOCTH M KJIACCH(HUKAIMA OPTraHUYECKUX peakiuii. OKUCIUTENbHO- BOCCTAHOBUTEIbHBIC
peakuuu B OpraHUYECKON XUMUH.

OKClepUMEHTAJIbHBIE METO/Abl HM3YYEHHs BELIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYeCKHUX BEIECTB M MaTepuajaMd Ha HUX OCHOBE, OIBITHI 10 HPEBPALLCHHIO
OpPraHMYECKUX BEILECTB IPHU HarpeBaHuu (TUIaBjIeHUE, OOYyIJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE
MOJIEJIEN MOJIEKYJI OPraHU4YECKUX BELIECTB.

VYri1eBOoA0pOABI

Anxanel. ['omonorumdeckuii psj ankaHoB, oOmas ¢opMyna, HOMEHKIATypa U H30MEpHsL.
DNeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN AalKaHOB, SP-THOPHAM3AINS aTOMHBIX
opOuTaneil yrieposaa, 6-cBsi3b. OU3HUeCKUE CBOMCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA alKaHOB: PEAKIMH 3aMEUICHHs, W30MEpU3alNH, IeTHAPUPOBAHUS,
IUKITN3AINHY, TTHPOJIN3a, KPEKUHTa, TOPEHHUS.

Haxoxnenue B npupogae. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIKaHOB.

Huxnoankansl. OOmas ¢gopmyina, HOMEHKIaTypa u u3zoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB ManbIX (I[MKJIOMPOIaH, MUKJIOOYTaH) U OOBIYHBIX

(IMKIIOTIEHTaH, IUKJIOTEKCAaH ) MUKI0aTKaHoB. CiocoObI MOTyUYEHUsI U TPUMEHEHUE 1TUKIIOAIKAHOB.

Ankenbl. ['oMonoruyeckuii psij ajakeHoB, oOmias (Qopmyia, HOMEHKJIATypa. DJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKeHOB, Sp>-THOPUIN3AIMs aTOMHBIX opOWTaneil yrimepona,
o- U m-cBs3U. CTpyKTypHass W reomerpuueckas (Iuc-Tpanc-) mzomepus. dusmdeckne CBOMCTBa
AJIKEHOB.

XUMHUYECKUE CBOMCTBA: PEAKIHMHU MPUCOCTUHEHUS, 3aMENICHUS B O-TIOJIO0KEHUE MPHU JIBONHOMN
CBA3M, oJIMMepu3anuu u okucnenusd. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakliiy Ha ABOMHYIO
CBS3b.

CriocoOsI TOMy4YeHUs! ¥ IPUMEHEHUE aJIKEHOB.

Anxaguensl. Knaccudukaius ankaaueHOB (CONMpsDKEHHBIE, HM30JIUpOBaHHBIEC). OcoOeHHOCTH
3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKHX CBOWMCTB CONPSKEHHBIX AWEHOB, 1,2- u 1, 4-npucoennHenue.
[Tonumepwu3arus COnpsiKeHHBIX JUeHOB. CIOCOOBI MOYYEeHUS U IPUMEHEHHUE allKaIMeHOB.

Anxunbl. ['oMonoruueckuid psig ankuHOB, oOmas (opmyrna, HOMEHKJIATypa U HU30MEPUS.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKMHOB, SP-THOpUIM3AIUs aTOMHBIX
opbOuraneit yriepona. @usndeckue CBONCTBA aTKUHOB.

XHWMHYECKUE CBOMCTBA: PEAKLIUH MPUCOECIUHEHUS, TUMEPU3ALNHA U TPUMEPHU3ALNN, OKACICHUS.
Kucnorueie cBOICTBa aJKMHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaklUUd Ha
TPOMHYIO CBA3b.

CriocoObI TOMy4YeHUs ¥ IPUMEHEHHUE aJIKUHOB.

ApomaTthyeckue yriaeBogopoasl (apeHsl). ['omonormueckuil psia apeHoB, obOmas ¢opmyna,
HOMEHKJIATypa U H30MEpHUs. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3oa.
DuU3NYECKUE CBOKCTBA aPEHOB.



XuMuyeckue  cBoiicTBa  OeH30la W €ro  rOMOJIOTOB:  pEakluu  3aMElIeHHs] B
OEH30JIbHOM KOJIbLIE M YTJIEBOJAOPOJAHOM paguKaie, peakiui MPUCOeTUHEHUS, OKUCICHUE TOMOJIOTOB
6ensona. IlpencraBnenue 006 OpuUEHTHPYIOUIEM ACHCTBUM 3aMECTHTENell B OCH30JbHOM KOJbIE Ha
pUMepe AKWIBHBIX PaIUKaloB, KAPOOKCHIIbHOM, THAPOKCHIIBHON, aMUHO- U HUTPOTPYIIIHI, aTOMOB
raJloreHoB.

Oco0eHHOCTH XMMHYECKHX CBOMCTB cTHpoia. [Tomumepusanus ctupoia. CriocoObl morydeHust

Y IPUMEHEHUE apOMaTHUECKUX YTJIEBOIOPOIOB.

[Mpuponusiit ra3. IlomytHeie HedTsHBIE Ta3bl. HedTs um ee mpoucxoxieHHe.

KameHHbI#1 yroib U NpoayKThI €ro nepepaboTKH.

CnocoObl  mepepabOTKH  HEPTH: TIEPEroHKa, KPEKUHT (TEPMUUYECKHH, KaTaJMTUYECKHM ),
pudopmunr, muponus. IIpoaykTel mepepaboTku HEe(TH, WX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B
OBITY.

I'enernyeckas cBsI3b MEX/y Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOCHME TaJOreHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3aMerenus rajoreHa
Ha rujipokcorpynimy. /leficTBie Ha rajloreHnpou3BOIHbIE BOJHOTO U CIIMPTOBOIO pPacTBOpa ILEIOYH.
BsaumoneiictBue JUTajoreHaIKaHOB c MarHem u IUHKOM. Hcnons3oBanue
raJIOreHIIPOM3BOIHBIX YIVIEBOAOPOJOB B OBITY, TEXHHUKE W IIPU CUHTE3€ OPraHMUYECKUX BEILECTB.

DKcrepuMEHTAIbHBIE METOJbI U3YUYECHHUS BEIIECTB M UX IMPEBPALCHUI: H3ydeHHE (PU3MUECKUX
CBOMCTB yTJIEBOJOPOAOB (PacCTBOPUMOCTH), KA4E€CTBEHHBIX PEAKIMM YIIIEBOJOPOIOB PA3THMUHBIX
KiaccoB (oOecuBeunBaHWe OpOMHOW WM HMOJHOW BOJBI, pPAacTBOpa IepMaHraHaTa Kajws,
B3aMMOJICHCTBHE alleTWJIeHa C aMMHa4YHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yriepoJa W BOAOPOAA B OPraHMYECKHX BEIIECTBAX,  IOJYy4YeHHE  OTUJIEHAa U
M3YYCHHE €ro  CBOWCTB, O3HaKOMJIeHHE ¢ Koyutekmusmu «Hedth» u «Yroib», ¢ obpasnamu
MJIACTMACC, KayuyyKOB M PE3MHBI, MOJICTUPOBAHUE MOJIEKYJ YII€BOAOPOJOB U TajOre€HIPOU3BOIHBIX
YIJIEBOIOPOOB.

Kucnopoacoaep:kaiiye opraHnueckue COeqMHEHUS

[IpenensHble onHOaTOMHBIE criUpThl. CTpoeHHE MOJIeKy (Ha IpUMEpe METaHOJIa U ATaHOJa).
l'omonoruueckuit  psig, oOmas  ¢opMyna, M30MepHUs, HOMEHKIATypa U Kiaccu(UKaIMs.
duznyeckue CBOMCTBA MpPeeNIbHBIX OJHOATOMHBIX CIIMPTOB. BomopoaHbIe CBA3M MEXy MOJIEKYJIaMH
CIIUPTOB.

XUMUYECKHE CBOMCTBA: peaKIMM 3aMEIICHMs], JeruapaTaliy, OKUCIEHHs, B3aUMOJAEHUCTBUE C
OpraHWYEeCKUMH M HEOPTaHMYECKUMU KHcioTaMu. KauecTBeHHas peakiysi Ha OJIHOATOMHBIE CIIHPTHI.
JleiicTBue 53TaHONa M MeTaHOJa Ha OpraHu3M uyesnoBeka. CHocoObl MONMy4eHHs U HpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie  »dupbl, HOMeHKIaTypa u  m3omepus.  OcoOeHHOCTH — (QU3WYECKUX U
XUMHYECKHUX CBOWCTB.

MHoOroaTroMHble CIUPTHI — ATWIEHIJIMKOIb U MINLEPUH. PU3NYECKHNE U XUMUYECKHE CBOMCTBA:
peakuuu 3aMelIeHHs, B3aNMO/IEHCTBUE c OpPraHMYECKUMH M HEOPraHMYeCKUMHU
KHMCJIOTAaMH, KaUECTBEHHAsI pEakliisg Ha MHOTOaTOMHBIE CIUPTHI. J[eficTBHE Ha OpraHU3M 4EJIOBEKa.
CrniocoOblI MosTy4eHus U IPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbI, B3aMMHOE BIHMSIHHME THUIPOKCOTPYMIBI U OEH30JBHOTO sjpa.
Ousnyeckue cpoiictBa ¢eHonma. OcoOEHHOCTH XUMHUYECKUX CBOHCTB (eHona. KauecTBeHHBIE
peakimu Ha ¢eHon. TokcuyHocTh (QeHosna. CrocoObl MONyYeHHs U MpHUMEHEHHe (eHoa.
denondopmanbaeTuIHAsS CMOTA.

KapOoHubHBIE COEMHEHHS — allbJAETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIIBHOM
rpynnbl.  ['omosjoruueckue psiabl anbJerdJ0B U KETOHOB, oOmias Qopmyia, H30MepHUs U
HOMeHKJIaTypa. Gu3ndeckue CBOMCTBA albACTUIOB U KETOHOB.

XWUMUYECKUE CBOMCTBA ANBJIETUJIOB M KETOHOB: peakluu mpucoequHenus. OKucieHue
aJIbJIETU/I0B, KAUECTBECHHBIC PEaKIlui Ha ajubaeruibl. CriocoObl MOMy4YeHUsI U IPUMEHEHUE AJIbJICTHI0B
1 KETOHOB.

OIHOOCHOBHBIE Tpe/eibHbIe KapOOHOBBIE KHCIOTBL. (OCOOCHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCJIOT. M3omepus u HoMmeHKIaTypa. Dusmdyeckue CBOWCTBA OJHOOCHOBHBIX



npeeabHbIX KapOOHOBBIX KHCIOT. BogopoaHbie CBSA3M MEXKIY MOJIEKyIaMH KapOOHOBBIX KHUCIIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius dTepU(PHUKAIUHN, PEAKIUH C y4acTHEM
YIJIEBOJIOPOAHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypaBbHUHOW KHCIOTHL. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX KUCIOT —

CIIO’KHBIX d(Hpax.

Mmuoroo6pazue  kapOoHOBBIX  KHCIOT.  OCOOCHHOCTH  CBOWCTB  HENPEJCIBbHBIX H
apoMaTHYeCKUX KapOOHOBBIX KHCJIOT, JIUKAPOOHOBBIX KHUCIOT, T'HAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpencraButenu BBICIINX KapOOHOBBIX KHUCJIOT: CTEAPUHOBAs, MAIBMUTHHOBAS, OJCHMHOBAS KHCJIOTHI.
CriocoOsl Mosty4eHus U IpUMeHeHHne KapOOHOBBIX KUCIIOT.

CnoxHble 3¢ uUpBHL I'omonornueckuii pan, oOmras dopmyna, U30Mepus M
HOMeHKJatypa. Pusndeckue W XUMHYECKHME CBOMCTBA: TUAPOIU3 B KHUCJIOW M IIEIOYHOMN
cpene.

Kuper. Crpoenne, ¢uzuyeckne W XHUMHYECKHE CBOWCTBA JKHUPOB: THIPOJIH3 B KUCIOW H
menoyHoi cpeae. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKALIMX OCTATKU HENpeAeIbHBIX >KHUPHBIX
KUCHO0T. JKupsl B IpUpoe.

MBpbUIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass  xapakTepucTuka yriieBogoB. Kimaccudukarmuss — yrineBomoB  (MOHO-, JAH- W
MOJINCAXaAPUbI).

Mounocaxapuapl: TIOKo3a, (pykro3a. Duznueckue CBOMCTBA W HAXO0XKJICHUE B MPUPOJIE.
doTocuHTES.

XHWMHYECKUE CBOMCTBA IJIHOKO3bl: PEAKIUU C YYaCTHEM CHUPTOBBIX W aJbJETHIHOM TpPYIIIL,
CIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHenune riitoko3pl, €€ 3Ha4eHUEe B )KU3HEACITeIbHOCTU
OpraHusma.

Jlicaxapunpl: caxapo3a, MajibTo3a. BoccTaHaBIMBaOIME U HEBOCCTAHABINBAIOIINAE JUCAXapPHUIbIL.
I'unponus aucaxapunos. HaxoxaeHue B mpupoie U IpUMEHEHHE.

[Tonucaxapuapl: Kpaxmall, TJIMKOT€H M Ieiunrono3a. CTpoeHHe MakpoMOJIEKyJd Kpaxmala,
IVIMKOT€HA M LEJUTI0NI03bl. PU3HUECKUe CBOMCTBA KpaxMaljla M ILIEJUIIOJIO3bl. XMMHUYECKHE CBOMCTBA
Kpaxmajia: THJIpOJIN3, KaYeCTBEHHAsl peakus ¢ HOJOM. XUMUYECKUE CBOKMCTBA LIEJUTIOJI03bL: THAPOIIN3,
noryueHue 3(upoB 1eJUTI0103b1. [IoHSITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHHUS BEUIECTB M UX IPEBPAIICHHUN: pPacTBOPUMOCTb
pa3IMyYHbIX CIIMPTOB B BOJIE, B3aMMOJEHCTBHE 3TAHOJA C HATPUEM, OKUCJIEHHE 3TUIIOBOIO CIHMpTa B
aJIbJIETH]l HAa PAcKaJCHHONM MEIHON IPOBOJIOKE, OKHUCIEHHWE 3TUJIOBOTO CHUPTA JIMXPOMATOM KaJHs
(BOBMOXKHO HCIOJNb30BaHHE BHAEOMATEPUANIOB), KayeCTBEHHbIE PEAKIUM Ha albJeruasl (c
ruspokcuoM auammuHcepedpa(l) u ruapoxcunom menu(Il)), peaknus rauuepuHa ¢ THIPOKCHAOM
meau(Il), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE PACTBOPA TIIFOKO3BI C
runpokcuaom menu(Il), B3anmoseiicTBue kpaxmana ¢ M0JJ0M, peIeHUE SKCIIEPUMEHTAIBHBIX 33134 110
teMaM «CrupThl U heHounby, «KapOoHoBbIe KUCIOTHI. ClI0XKHBIE IPUPBDY.

A3oTcoieprKalye OpraHn4eckue CoeAMHEHUS

AMUHBI — OpraHUYECKHE MPOU3BOAHBIE amMmHaka. Krnaccudukanus aMiuHOB: anudaTudecKkue u
apoMaTUYeCKHe; TMEePBUYHBIC, BTOPUYHBIE U TpeTwuHble. CTpoeHHe MOJeKyJs, oOmas Gopmyia,
M30MepHsl, HOMEHKJIATypa U (U3MUECKHUEe CBOMCTBA. XUMUYECKUE CBOWCTBA aMM(PATUUECKUX aMHHOB:
OCHOBHBIE€ CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THUCTOM KHCIOTOM.
Conu ankuiiaMMOHUS. AHUJIMH — NPEJCTaBUTENb aMUHOB apoOMaTH4eCcKoro psajna. CTpoeHre aHUIUHA.
B3anmuoe BamMsHHME Tpynmm aToMOB B MoOjeKysne aHuWiIuHA. OCOOCHHOCTH XWUMHUYECKHX CBOMCTB
aHuwinHa. KauecTBeHHbIE peakuy Ha aHUJIUH.

CrocoObl  moONyueHUsT W NpuMeHeHue amudarndeckux amuHOB. llomyueHue aHWIMHA U3
HUTpOOEH301a.

AMUHOKHCIIOTBHI. Homenkmarypa u U30MEPHS. OtnenbHbIC MPEICTaBUTEIN O
AMUHOKMCIIOT: THHWIMH, amaHuH. @Dusndyeckue CBOMCTBA aMHMHOKHCIOT. XHWMHUYECKHE CBOMCTBa
AMUHOKHCIIOT Kak aM(OTEepHBIX OpPraHWYECKHX COCIWHCHHM, peakuus IOJIUKOHICHCAIUH,
oOpa3oBaHHe MENTHUAHON CBS3U. buolornyeckoe 3HaYeHUE aMUHOKUCIOT. CHUHTE3 W THAPOIU3
TICIITHIOB.



benku xak nmpupoansie monuMmepsl. [lepBuuHas, BTOpUYHAs U TpeTHYHAs CTPYKTypa OENKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYPALlUs, KAYSCTBCHHBIC PEAKIIMH HA OCITKH.

DKCIepUMEHTAIBHBIE METOJIbI M3yUEHUSI BEIISCTB U WX MPEBPAICHUI: pacTBOPEHHE OCIKOB B
BOZe, JeHaTypalus O€lKOB TIpU HArpeBaHUM, I[BETHbIE peEakIuud Ha OCNKH, pelIeHHe
SKCIEPUMEHTAIbHBIX 337a4 IO TeMmaM «A30TcolepiKalllue OpPraHUuYecKHe COCAUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCAMHEHUIN.

BbICOKOMOJIEKYIISIpHBIE COENHEHUS

OCHOBHBIEC TIOHSITUS XHUMHH BBICOKOMOJICKYJISIDHBIX COCIUHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3aLUU, CPelHss MOojeKyJspHas macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — MOJUMEpPHU3alUs U MOJUKOHICHCAIIHS.

[Tonumepnsie matepuansl. Ilmactmaccsl (MOMUATHIICH, MOJUIPONUIICH, MOJIUBUHIIXIOPU],
MOJIUCTUPOJI, TMOJUMETUIIMETAKpUIIAT, MOJUKApOOHATHI, MOJUATHWICHTepedTanar). YTunuzauus u
nepepaboTKa MIacTuKa.

DnactoMepel:  HATYpalbHBIM  KaydyK, CHHTETHYCCKHE  Kaydykum  (OyTaJMCHOBBIA,
XJIOPOIIPEHOBBIN, M30IPEHOBHIN ). Pe3nHa.

Bonokna: HarypasibHblEe (XJIOTOK, IIEPCTh, IIEIK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIaBCaH).

DKCrepUMEHTANIbHBIE METO/Abl W3YYEHHs BEIIECTB M HMX IMPEBPALICHHUI: O3HAKOMIICHHE C
oOpa3liaMud  TPHPOJHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IDIACTMAcC, Kay4yKOB, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIIOKOHY.

Pacuernsble 3anaumn.

HaxoxjaeHne MOJIeKyJIsIpHOW (GOPMYJIbI OPraHUYECKOTO COCIUHEHUS 110 MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAXOXIEHUE MOJEKYISIpHOH (OPMYIbI OpPraHUYECKOro
COeIMHEHHS TI0 Macce (00beMy) MPOAYKTOB CropaHus, MO KOJUYECTBY BellecTBa (Macce, 00beMy)
MPOAYKTOB pEaKIUU W/MIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU  (OpPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XHUMHUYECKUX CBOWCTB WJIM CIHOCOOOB TMOJTY4YEHUS,
onpeJIelIeHUE 10U BbIX0Oa NPOAYKTa PEAKIIUU OT TEOPETHUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBSI3U

Peanuzanusi MeXIpeIMETHBIX CBSi3ed NpM HW3y4YeHUH opraHuyeckol xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUMN, TaK U MOHATHH,
MPUHSATHIX B OT/AEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SBJICHHWE, Hay4HbIH (hakT, TMIOTe3a, TEOpHs, 3aKOH,
aHaJIu3, CUHTE3, KJIaccu(ukaius, Habo1eHne, U3MEPEHNe, SKCIIEPUMEHT, MOJIEJb, MOJIETTMPOBAHHE.

®dusuka: mMartepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTUUYECKUIl ypOBEHbD,
BEIIECTBO, Te€lO0, O0BEM, arperarTHoe COCTOSHUE BEUIeCTBa, (PU3WYECKUE BEIMUMHBI, €IUHUIIBI
U3MEpEHUS, CKOPOCTb, DHEPIHs, Macca.

buonorusi: kierka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MeTaboIu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIN U TeTepOTPODHBIN THIT TUTAHUS, OpOKEeHHE, POTOCUHTE3, AbIXaHUE, OCIKH, YTIEeBO/IbI,
KUPbI, HYKJICMHOBBIE KUCIIOTHI, (PEPMEHTHI.

I'eorpadus: mosnes3Hble HCKOMaeMble, TOILTHBO.

TexHoyorys: NHILEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IHTaHUS, MOIOIIME CPE/CTBa,
MaTepuajbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

COIEPKAHUE OBYYEHMUS B 11 KJIACCE
OOu1ast 1 HeOpraHUYECKasi XUMHSL.

Teopernueckre OCHOBBI XUMUU

AtoMm. CocTaB aTOMHBIX s/iep. XUMUYECKUH eMeHT. M30Tomnbl.

CrtpoeHue 3JeKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTUYECKHe YPOBHU U
noxypoBHU. ATOMHBIC opOuTanu. Kinaccudukanuss XUMUYECKUX 3JIEMEHTOB (s-, pP-, d-, f-ameMeHThI).
Pacnipeniesienrie  AJEKTPOHOB IO AaTOMHBIM OpOUTANIsAM. OJIEKTPOHHBIE KOH(PUIYypalUd aToOMOB
JJIEMEHTOB TIEPBOTO — YETBEPTOrO TMEPUOJIOB B OCHOBHOM U BO30YXKICHHOM COCTOSHHH,



AJICKTPOHHBIC KOH(PHUTYpAIIK HOHOB.

DIEKTPOOTPULIATEIIBHOCTb.

[lepuonuueckuii 3axkoH u Ilepuoguueckas cucteMa XuUMUYecKux dieMmeHtoB J[.U.
MenpneneeBa. CBsizb NepUOIUUYECKOTO 3aKOHA U [leproaudyeckoil CUCTEMbl XUMHUECKUX 3JIEMEHTOB C
COBPEMEHHON TEOpHell CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB XHUMHUYECKUX
JJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEIIECTB IO TpynmaM H©  [epHoJaM.
3Hauenue nepuogumyeckoro 3akona J[.M. Menneneena.

XuMHUecKass CBsI3b. BuIBI XWMHYECKOM CBSI3W: KOBAJICHTHAs, HWOHHAsA, METaandecKas.
Mexanu3mbl 00pa30BaHMsI KOBAJICHTHOW CBSI3M: OOMEHHBIM W JIOHOPHO- aKIENTOPHBIA. DHEPrus W
JuiiHa cBsi3U. [lonspHOCTD, HAMPABIEHHOCTh U HACHIIIAEMOCTh KOBaJEHTHOM cBsi3u. KparHble CBS3H.
Bonopoanas cBsizb. MexMOIEKYIIpHbIC B3aUMOICHCTBUS.

BasienTHOCTD M BajieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPhI MOJIEKYJ C
HX TEOMETPHUYECKUM CTPOCHHEM (Ha IMMPUMEPE COSTMHECHUN 3JIEMEHTOB BTOPOTO IEPHO/IA).

[IpencraBienne O  KOMIUIEKCHBIX — coeAuHeHMsX.  CocTaB  KOMIUIEKCHOTO  HOHA:
KOMILIEKCOOOpa3oBareib, JIMTaHJbl. 3HAu€HUE  KOMIUIEKCHBIX  coequHeHud. [lonstue o
KOOPJIMHALIMOHHON XUMUU.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUA. THUIMBI KPUCTALIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonsatue o aucnepcHbIx cucreMax. VictuHHble pacTBOpbl. CriocOObI BBIPAXKEHUSI KOHLIEHTPALUU
pacTBOpOB: MaccoBas J0Js BEUIECTBA B pPACTBOpPE, MOJIsIpHAs KOHLEHTpauusa. HaceleHHble u
HEHACBIIIEHHbIE PACTBOPbI, PACTBOPUMOCTh. KpucTaymioruaparst.

Knaccupukanus M HOMEHKIAaTypa HEOPraHWYECKUMX BeUIeCTB. TpHBHAlbHbIE Ha3BaHUSA
OTJIEJIbHBIX NPEJCTAaBUTENECH HEOPIraHMYECKUX BEIIECTB.

Knaccudpukanus XMMHUYECKHMX peaklHMil B HEOPraHMYECKOW M OpPraHWYeCKOM XMMHHU. 3aKOH
COXPAaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS HDHEPrUM IPH XUMHUYECKUX
peakuusx. TernoBbie 3QpPEeKThl XUMHUUECKUX peakinid. TepMOXUMHUUYECKHEe YpaBHEHUS.

CKOpOoCTh XMMHUYECKOH peaknuu, €€ 3aBHUCHUMOCTb OT pa3IMYHbIX (PaKTOPOB.
I'oMoreHHbIe M reTeporeHHble peakiuu. Karanus u kaTaan3aTopsl.

OO6parumbie 1 HEOOpaTUMBbIE peaklMh. XUMUYecKoe paBHOBecue. DakTopbl, BIUAIONIME HA
IIOJIOKEHHE  XMMHUYECKOTO  DPABHOBECUS: TEMIlepaTypa, JaBJICHHE M KOHILIEHTPAllMH BELIECTB,
y4acTByrouux B peakiuu. [Ipuamun Jle [larense.

Onexrponutuyeckas nucconuanus. CuibHble U cinadble 3MeKTponnuThl. CTeneHb OUCCOIMALUU.
Cpena BOJIHBIX PAaCTBOPOB: KHUCIIOTHAs, HeWTpanbHas, miesnouHas. Bonopomusiit mokaszarens (pH)
pactBopa. ['maponus cosneii. Peakiiuu noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHp  okucineHua. Okuciautens U
BOCCTaHOBUTENb. lIpomeccel OKHMCIIEHHss W BOCCTAaHOBJICHMs. BakHelmue OKHCIUTENH U
BOCCTAHOBUTENN. MeTO/1 3JIEKTPOHHOT0 OanaHca. DJIeKTPOIN3 paCTBOPOB M PACIlJIaBOB BEIIECTB.

OKCIEepUMEHTAIbHBIE METO/bl U3yUEHHUs BEIIECTB M MX IPEBPALLICHUN: pa3JIOkKEHUE MTEPOKCUIA
BOZOPOJa B IIPUCYTCTBUM KaTalnu3aTopa, MOAEIN KPUCTAJUIMYECKUX PEIIETOK, NMPOBEACHUE pEaKLnil
MOHHOrO OOMEHa, OIpeleJeHHe Cpelbl PacTBOPOB C MOMOIIBIO MHIMKATOPOB, U3YUYEHHUE BIIMSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIMHU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heoprannuyeckasi Xumus

[Tonoxenue HemeraioB B llepuoamyeckoir cucreMe XuMHuecKux anemeHtoB JI.M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS MX aTroMoB. Du3nyueckre cBOWCTBa HEMETANIOB. AJUIOTPONUS
HEMETa/NIOB (Ha MpuMepe KHUCIopoaa, cepbl, (ocdopa u yriepona).

Bonopon. [Tonyuenue, dbuznyeckue u XUMHYECKHE CBOICTBA: peakuumn ¢
MeTaJUlaMH 1 HEMETaJJIAMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MaApUAbL.

lanorenpl. HaxoxneHue B OpUpoAe, CIOCOOBI  MONY4YeHHs, (PHU3HMUECKHUE M XHMHUYECKHE
cBoiictBa. ['anmoreHoBomoponabl. BaxkHeline KUCIOPOACOIEpKAUIME COCIUHEHUS TajJOTeHOB.
JIaGoparopHble ¥ TPOMBIIUICHHBIE CIOCOOBI MONyYeHHUsl TajloreHoB. [IpuMEHEeHHe TajloreHOB M HX
COCTUHEHUM.

Kucnopoxn, o30H. JlaGoparopHble ¥ MPOMBIIUICHHBIE CHOCOOBI TMOJYYEHHS KHCIOPOJA.



Ou3ndyecKue U XMMUYECKHE CBOMCTBA M IPUMEHEHHE KHCI0pOa U 030HA. OKCUABI ¥ IEPOKCUIBI.

Cepa. Haxoxxnenue B mpupoje, CrOCOOBI MONy4YeHHS, (PU3NUSCKUE U XHUMHUYECKHUE CBOHCTBA.
Ceposoaopon, cyiabhunbl. Oxcua cepbi(IV), okcun cepwi(VI). CepHucras u cepHas KUCIOTBI M UX
coir. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHne cepsl U €e COeAMHEHUI.

Azot. HaxoxaeHue B NMpUpoze, CocoObl NMOIy4YeHUs, (PU3NYECKHEe U XMMHMUYECKHE CBOMCTBA.
Ammuak, HUTpUbsl. OKCHABI a30Ta. A30TUCTAst M a30THAst KUCIOTHI ¥ UX cod. OcOOEHHOCTH CBOWCTB
a30THOM kucHOTHL. [IpuMeHenue a3oTa u ero coeMHEHN. A30THBIE YA0OPEHMSL.

docdop. Haxoxnenue B pupoie, CHIOCOOBI MOJIyYEHUS, dusznueckue u
xumudeckue cpoiictBa. @ochunsl u Gochun. Oxcuapl Gocdopa, pochopHas kuciaora U ee Coiu.
[Tpumenenue pocdopa u ero coeaunenuii. PochopHbie ya00peHUs.

VYraepon, HaxoxzaeHue B mpupoge. AiorponHsle  Moaupukanuu. Pusuueckue U
XUMHUYECKUE CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3zoBaHHBIX yriepoaoM. Okcun yraepona(ll), oxcun
yrnepona(lV), yrompHass Kuciora W ee CoOidM. AKTUBUPOBaHHBIA yroib. lIpumeHeHue NpOCTBIX
BELIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COEUHEHUH.

Kpemuuii. Haxoxnenne B IIpUpOJE, crocoOsl IIOJTyYEHUS, ¢usnueckue u
xumuueckue cporictBa. Okeun kpeMuusA(IV), kpeMHueBas KUcioTa, cCUiIuKartel. IIpuMenenue kpeMHus
u ero coeguHeHni. CTeKI10, ero nojry4eHue, BUAbI CTEKIIA.

[Tonoxenne wmeramnoB B Ilepruonnyeckod CHCTEME XHMHUYECKUX JIIEMEHTOB.
OCOo6EHHOCTHU CTPOCHUS SJICKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.

OOmme ¢usnyeckue cBoiictBa MetawioB. IlpuMeHeHHe MeTanaoB B OBITY U TEXHHKE.
CrnnaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUIM pPsii HanmpsbkeHMd MetamioB. OOmue crnocoObl MOSyYeHHs] METaslloB:
TUAPOMETAUIYprusi, MUPOMETAJULYprus, 3JjieKTpoMmeramtyprus. lloHdaTne o KOppo3uM MeETalIoB.
CriocoOblI 3alUThl OT KOPPO3UH.

OObmass xapakrtepuctuka MetauioB [A-rpynnsl  Ilepuonudeckoil CHCTEMBl XHUMHUYECKHX
anemeHToB. Harpuil m kanuii: nomydenue, (u3nueckue M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUN.

Obmass xapakrepuctuka MetamioB IIA-rpynnsl Ilepuoanueckoil cucTeMbl XUMHYECKHX
3JIeMEHTOB. MarHuii u kainpluil: moiydeHue, pU3NUYecKue M XMMUYECKHe CBOICTBa, NpPUMEHEHUE
MPOCTBIX BEHIECTB U HUX coeAuHEHHH. JKecTKocTh BOJBI M CLIOCOOBI €€ yCTpaHEHMUS.

AnroMuHuil: TonmydeHue, (QU3NYECKUE M XHUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuW. AMQoTepHbIE CBOWCTBA OKCHMIA W THIAPOKCHAA aIOMUHUS,
THIPOKCOKOMITIIEKCHI amroMuHus. OO0I1ast XxapakTepucTHKa MeTauioB mo0ouHbIX noarpynn (b-rpymm)
[Teproanueckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.

du3nyeckue ¢ XUMHUYECKHME CBOMCTBA XpomMa HM  ero coeauHeHud. OKcuasl U
rugpokeuasl  xpoma(ll),  xpoma(lll) wu  xpoma(VI).  Xpomarbl W  AMXpOMATHL, HUX
OKHCIIMTENbHBIE CBOMCTBA. [loilyueHrne u npuMeHeHne Xxpoma.

Pu3nyYecKue U XMMHUYECKME CBOMCTBA MapraHiia U €ro COeAUHEHU. BaxHenume coeauHeHust
mapranua(ll), wmapranna(IV), wmapranna(VI) wu wmapranna(VII). Ilepmanranatr kamus, ero
OKHCIIUTENbHBIE CBOMCTBA.

Ou3nyeckue M XMMHUYECKHE CBOMCTBa JKejie3a U €ro coenuHeHuu. OKCUIbI, TUIPOKCHUABI M
comu xkene3a(ll) u »xeneza(Ill). TlomyueHne W mpUMEHEHHUE Kelle3a U €ro CIIIABOB.

Ou3nyeckue W XUMHUYECKHME CBOWCTBA Meau U ee coeauHeHui. [lomydenwe u
IIPUMEHEHNUE MEIU U €€ COEIUHEHHUI.

[uuk: momydenne, GU3MYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCH/IA LIMHKA, TUIAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHEeHne IMHKA U €r0 COEAMHEHUM.

DKCIEePUMEHTAIBHBIE METOJbl M3YUYCHHUS BEIIECTB M WX MPEBPAIICHUN: M3ydeHHE 00pasIioB
HEMETAIIJIOB, TOpeHue cepbl, ¢docdopa, Keneza, MarHUs B KHUCIOPOAE, HM3yYEHHE  KOJUICKIIHH
«MeTtamipl W CIUIaBbl»,  B3aMMOJICUCTBHE  IIEJIOYHBIX W IIEJIOYHO3EMEIBHBIX METAIJIOB C
BOZOH (BO3MOXHO WCIOJIB30BaHUE BHUACOMATCPUATIOB), B3aUMOJICHCTBHME IIMHKA M XKelle3a C
pacTBOpaMu KHCJIOT M IIEJ0Yei, Ka4eCTBEHHBIE DPEAKIMM HAa HEOPraHMYECKHE AHUOHBI, KaTHOH
BOJIOPOJIAa U KAaTHOHBI METAJIOB, B3aUMOJEHCTBUE TMAPOKCHUIIOB AIIFOMHUHMS UM LIMHKA C PAacTBOPAMU
KUCJIOT M IIEJIOYEH, pelIeHUE HKCIEPUMEHTAIBHBIX 3adad nmo Temam «lamorenwl», «Cepa u ee



COEUHEHUS», «A30T U pochop U UX coequHEHHs», «MeTalbl IIaBHBIX MOATPYIID,
«MeTtaibl TOOOYHBIX MOATPYIII.

XuMHUS M KH3Hb
Poab xumuu B o0ecrieueHUH yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA.
[TonsiTHe 0 HAYYHBIX METO/IaX MO3HAHUS U METOA0JIOTUH HAYYHOIr0 HcciieqoBanus. Hayunsie
MIPUHITUITBI OPTaHU3AIMHA XUMUYECKOTO TPOU3BOACTBA. [[pOMBIIIIIEHHBIE CITIOCOOBI  TIOyYECHHS
BOKHEUIMX BEIIECTB (HAa MpUMEpE IMPOU3BOJCTBA aMMHAKa, CEPHOM  KHUCIIOTHI, METaHOJIa).
[TpompbIIeHHBIC CII0COOBI MOJTy4YEHUsI METAJJIOB U CILJIABOB.
XUMHUYECKOE 3arps3HEHUE OKpYKarolleh cpebl U ero nocieacTBus. Ponb
XUMHUHU B 00ECTICYCHUH SHEPTETHIECKON O€30MacHOCTH.
Xumust v 310pOBbe yesnoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoib30BaHus
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUN METUIIAHBI.

XuMHS ~ [MIOUM:  OCHOBHBIE  KOMIIOHEHTHI, numesble  go0aBku.  Poinp  xumum
B 00€CleYeHn! MHILEBOH O€30MaCHOCTH.
Kocmernueckue u  naphroMepHbIe CpencTBa. berToBas XUMUS. IIpaBuna

0€30I1aCHOT0 MCIT0JIb30BaHUs IpcIriapaToB OBITOBOM XMMHH B MOBCEIHEBHOM KU3HU.

XUMHsI B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIBHBIE MaTEpHUabI (IEMEHT, OETOH). XUMHUS B
ceJIbCKOM Xo03dicTBe. Opranndeckue 1 MuHepaibHble y100peHus. CoBpeMeHHbIe
KOHCTPYKIIMOHHbIE MaTepHualibl, KPackKH, CTEKJIO0, KepaMuKa. PacueTHble 3a1auu.

PacueTtsl: Macchl BemecTBa WM 00beMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU
00bEMy OJHOIO M3 YYacTBYIOLIMX B pEakIMM BELIECTB, Macchl (0ObeMma, KOJMYECTBAa BELECTBA)
MPOAYKTOB PEAKLMHU, €CIU OJHO M3 BEIIECTB MMEET NMpPUMECH, Macchl (00beMa,  KOJMYECTBa
BEIIECTBA) IMPOAYKTAa PpEeaKklUH, €CIU OJHO U3 BELIECTB JIaHO B BUJE PAaCTBOpa C ONpPE/EICHHOM
MacCOBOM JI0JIEMl PAcTBOPEHHOIO BEIIECTBA, MAacCOBOM [JOJM MW MOJISIPHOM KOHIIEHTPALUH
BEIIECTBA B PaCTBOPE, IOJIA BBIXO/A MIPOLYKTa PEAKLIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeamMeTHbIe CBSA3H

Peanuszanus MexnpeaMeTHBIX CBS3€M NMpU U3y4YeHHUH OOIed M HeopraHudyecko xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHHUE KaK OOLIMX €CTECTBEHHO- HAy4HBIX MOHSATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO- HAYYHOI'O LIUKJIA.

OOw1e ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SBJICHHE, HAy4yHbIH (DaKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaJIu3, CUHTE3, Kiaccu(ukaius, NepuoAnYHOCTb, HaOIIOIEHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb,
MOZICIIUPOBAHUE.

®usnka: MaTepusi, MUKPOMHUDP, MAaKpOMHUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIBI,
pPallMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYeCKH YpOBEHb, BEILIECTBO, TEJIO, OO0BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, MICANbHBIA ra3, (U3MUECKHe BEIMYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTb,
JHEpPIHUsl, Macca.

buonmorusi:  kimeTka, OpraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOAbI, HYKJIEHHOBBIE KHUCIOTHL, (EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILIECTB U IIOTOK SHEPTUU B DKOCUCTEMAX.

I'eorpacdus: MuHepabl, FTOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTNINBO, PECYPCHI.

TexHomorusa: XuUMHUYECKas MPOMBILUICHHOCTb, METAJUIyprus, CTPOUTEIBHBIE MaTepUAIlbI,
CEeNIbCKOXO3SIICTBEHHOE ~ MPOW3BOJACTBO,  MUINEBas  NPOMBIIIICHHOCTh,  (hapMaleBTHUECKas
MIPOMBIIIIIEHHOCTh, ITPOU3BOACTBO KOCMETHMYECKUX IIPENapaTroB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

I[lnannpyemMble pe3yJbTaThl OCBOCHHUSI IPOrPaMMBbI 10 XHMHMH HA YPOBHE CpeJHEro o0uero
o0pa3oBaHusl.

@I'OC COO ycranaBnuBaeT TPeOOBAaHUS K pe3ysIbTaTaM OCBOEHHUS O0YYarOIIUMUCS MPOTrpaMMm
cpeaHero oOmero o0pa3oBaHMs: JMYHOCTHBIM, METalpeAMETHBIM U MPEIMETHBIM.
B cooTBeTrcTBUHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX



pe3yNbTaTOB OCBOEHUS MpenMeTa «XHMHs Ha YpOBHE CpelHero ooumiero odpa3oBaHUS BbIIEICHBI
CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE 00YYaIOIUMUCS POCCUMCKON IpaXIaHCKON UACHTUYHOCTH; TOTOBHOCTD K

CaMOPAa3BHUTHUIO, CAMOCTOATEIBHOCTH U CaMOOTIPEACTICHHUIO; HATMYME MOTUBAIIMH K 00yUeHHIO;

TOTOBHOCTh U  CIIOCOOHOCTh o0yyJaromuxcs PYKOBOJCTBOBATHCS IPUHATHIMU B
o0I1IecTBe MpaBUJIaMH 1 HOPMAaMU TIOBEICHUS;

HaJIM4Yue MPaBOCO3HAHMS, SKOJIOTHUYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh

LIEJIM ¥ CTPOUTD JKU3HEHHBIE IUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeIMeTa « XUMUS» OTPaxaroT CPOPMUPOBAHHOCTD OIbITA
MO3HABATEIBHOM W TPAKTHYECKOW JEATENbHOCTH OOYYaloImMXCs B MPOLECCEe pean3aluu
00pa30BaTeNbHOM e TEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpPEIMETa « XUMHUS» OTPAXKAIOT COPMUPOBAHHOCTD OIIbITA
MO3HABATEIPHON M MPAKTUYECKOW JEsITeNbHOCTH OOy4YaloIIuXcsi B Mpollecce peaau3aluu
00pa3oBaTeNbHON ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHcKOro BOCIHTAHUS:

0CO3HaHMA OOYYAIOIIMMHUCS CBOMX KOHCTHUTYIHMOHHBIX MpPaB W OOS3aHHOCTEH, YBAKEHUS K
3aKOHY U IIPaBOIOPAIKY;

IPEACTABICHUS O COLMAIbHBIX HOpPMax M IPaBWIAX MEKIUYHOCTHBIX OTHOIUIEHUN B
KOJUICKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESITENBHOCTH IPH CO3/1aHUU Y4YEOHBIX IMPOEKTOB,
peleHnH yueOHbIX U T03HABATEIbHbIX 33/1a4, BHITOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI APYTUX MpU
aHaJIM3e pa3IMYHbIX BUJIOB yUEOHO e TeTbHOCTH;

2) NMaTpUOTUYCCKOT'O BOCITMTAHUS:
HEHHOCTHOI'O OTHOLICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICIUIO OTE€YECTBEHHOM XHUMUU,
YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B obnacTu TCOPHUU W MPAKTHUYCCKOT'O IMPHUIIOKCHUSA XUMHHU,
OCO3HAHUMA TOT'O, YTO JAHHBIC HAYKH €CThb PE3YJIbTAT MINTCIbHBIX

HaOMIOACHNH, KPOMOTJIMBBIX JSKCHEPUMEHTAJIBHBIX IMOMCKOB, IOCTOSHHOTO TpyJa YYEHBIX U
IIPAKTHKOB;

MHTEpeca U MO3HaBaTEeIbHBIX MOTHBOB B MOJIyYE€HUH U MOCJIEAYIOUIEM aHalu3e MH(popMaum o
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

HPABCTBCHHOI'O CO3HAHUS, STHYCCKOT'O ITOBEACHUSA

CIIOCOOHOCTH OLICHUBATL CUTyalluHU, CBA3AHHBIC C XHUMUUCCKHUMU SABJICHUAMHU, WU IIPUHUMATH
OCO3HAHHBIC PCIICHW A, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbBI U ICHHOCTH,

TOTOBHOCTU OLCHUBATL CBOC TIIOBCACHHUC U TIOCTYIIKKM CBOHX TOBapI/IH_[eﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHBIX U IIPABOBBIX HOPM M C YUETOM OCO3HAHUA HOCJ'IG,ZICTBHIZ IIOCTYIIKOB;

4) GpopMUpPOBAHHS KYIETYPbI 30POBbSL:

MOHMMAaHMS 1IEHHOCTeH 3/10poBOro u Oe3omacHOro oOpa3a JKM3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOJroieHust TpaBuil 0€30MacHOTO OOpaIeHus C BEIIeCTBAaMH B OBITY, ITOBCETHEBHOM KU3HH, B
TPY/AOBOH JAEATEIbHOCTH;

MIOHMMAaHMsI LIEHHOCTH MPaBWJ MHAWBUAYAIBHOTO U KOJJIEKTMBHOIO 0€30MacHOrO MOBEICHUS B
CUTYyaIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIOJCH;

OCO3HaHMs TNOCJIEICTBUA UM HENPUATUS BPEAHBIX MPUBBIYEK (YNOTPEOJEHHs aAJKOIOJs,
HapKOTHUKOB, KYpEHHUS);

5) TpynoBoro BocruTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKOM NEATEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIEITEIBHOCTH;



YCTAaHOBKM HAa aKTMBHOE Y4YacCTHE€ B PEIICHHUM MPAKTHUYECKHX 3a/]ad COLMAIbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY U3YUYEHHIO MPOQECCHil pa3IMiyHOTO pojia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBO)KEHHUS K TPYLy, JHOISAM TPyJla U pe3yibTaTaM TPyAOBOH 1€ATEIbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MHAMBHAYAIbHON TPAeKTOPUU 00pa30BaHMUs,
Oyaymell mpodeccuu W peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 0011ecTBa;

6) JKOJIOITMYCCKOI'o0 BOCIIMTAHUA:

SKOJIOTHYECKH 1eJIeCO00pa3HOro OTHOIIICHUS K TOpUPOJE KaKk  HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;
ITOHUMAaHHS MI00aIBEHOTO XapakTepa SKOJIOTHYECKUX poOJIeM, BIIMSTHUAS

SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOM U COLIMATIBHOU CpeJibl;
OCO3HaHMs HEOOXOJIMMOCTH HCHOJb30BAHUS JOCTHKEHUNH XUMHM I pElIeHUs] BOIIPOCOB
PaIMOHAIBLHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPUATHUSA NCHUCTBUMN, IPUHOCAIIMX BPEJ OKPYKAIOIIEH MPUPOJHON CPEAE, YMEHHUS
IIPOrHO3UPOBATh HEOJATONPUATHBIE SKOJIOIMYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX IEHCTBUN U
IIPEAOTBPALIATh UX;

HaJIM4YUs Pa3BUTOIO  DKOJOTMYECKOIO  MBIIUIEHUS, OKOJOIMYECKOHM KyJIbTYpbl, OIIBITa
NEATEIbHOCTH  JKOJIOTMYECKOW  HAIlPaBICHHOCTH, yMEHUS  PYKOBOJCTBOBATBCS MMM B
[I03HABATENbHOM, KOMMYHMKAaTHUBHOM M COLMANBbHOM NpPaKTUKE, CHOCOOHOCTH W YMEHMS aKTHBHO
MIPOTUBOCTOATH UAEOJIOTHH XeMopoOuu;

7) 1eHHOCTH HAYYHOTO TIO3HAHHS:

MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMECHHOMY YPOBHIO  Pa3BUTHUS  HAYKH W
OOIIIECTBEHHOH MPAKTUKH;

MOHUMaHUS CHeMUUKA XUMHUHA Kak HayKd, OCO3HAaHHUS €€ poilu B (PopMHpOBAHUHU
paIoHaIbLHOTO HAYYHOTO MBIIICHHUS, CO3aHUU  IIEJIOCTHOTO MpeJcTaBieHuss 00
OKpY’KaromeM MHUPE KaK 0 CAMHCTBE ITPUPOABI U YCJIOBCKA, B ITIO3HAHWU MTPHUPOAHBIX SaKOHOMepHOCTeI\/JI
U pelIeHuH npo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHUS;

Y6e)K)1€HHOCTI/I B 0COOOM 3HAUYMMOCTH XWUMHU JJISA COBpGMCHHOfI OUBUJIN3allUU. B €€
TYMaHUCTHYECKOW HAMpaBIEHHOCTH W BAXKHOM pONM B CO3JaHUM HOBOM 0a3pl MaTepHalbHOI
KyJbTYpBl, B PELIEHUHU TIJI00AIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOM M IKOJOTHYECKON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTIeUeHUU
YCIIOBUH YCIIENITHOTO TPYa U SKOJIOTHYSCKHA KOM(MOPTHOH KU3HH KXKIOTO WIeHA 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: TTIOHUMAaHUS CYIIIHOCTA METO/IOB MTO3HAHMUS, HCIIOJIb3yEeMbIX
B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH MCIIOJIBL30BAaTh mOoJIyda€MbIC 3HAHUA [JId aHaJInu3a U
OOBSICHEHUS SIBIICHUI OKpYKAIOIIEr0 MHpa U TMPOUCXOIANINX B HEM W3MEHEHUH, YMEHHs JeNaTh
000CHOBaHHBIE 3aKJIFOYECHUS HA OCHOBE HAay4YHBIX (baKTOB 1 UMCIOIIUXCA JaHHBIX C TOCJIbIO MOJTYUYCHHA
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XMMHYECKUE 3HAHUS JUIS PEIIeHUs TpoOJieM B
pEabHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K TO3HAHUIO, UCCIIEIOBATENLCKON e TeThHOCTH,

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHUIO, K AKTHBHOMY
MOJIYUCHUTIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C JKU3HECHHBIMU HOTpe6HOCT$IMI/I;

HWHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3IMYHBIX chepax mpodhecCHOHATBHON NeATeIHbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpenMeTHble pe3yJbTaTbl OCBOEHHS IMPOrpaMMbl IO XHMHH Ha YPOBHE CPEIHEro O00Ilero
00pa3zoBaHMs BKIIOYAOT:
3HaYUMBbIE T ¢dbopmupoBaHus MHPOBO33PEHUS o0yyaromuxcs MEXIUCLIUIITIUHAPHEIE



(MeXmnpeaMeTHbIe) OOIIeHaYYHbIE TMOHATHSA, OTpPaXKaloIlIKMe HEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U
crenupuKy METOIOB TO3HAHUS, UCTIOIB3YEMBIX

B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTus, sIBJICHHUE, MPOIIECC, CUCTeMa, HayYHbIH (akT,
NPUHIINAI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICJOBaHWE, HAOIOJIEHUE, H3MEpPEHUE,
AKCTIIEPUMEHT H JIpyTHe);

yHUBEpcaJdbHbIe y4eOHbIC JeHCTBUS  (ITO3HABATENBbHBIE, KOMMYHHUKATHBHBIC, PETYJSTUBHBIC),
obecrieunBarone QGopmupoBaHue (YHKIMOHAILHONH TIPaMOTHOCTH W COLMAIBLHON KOMIICTCHITUH
00yyJarouxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUITMHAPHBIC, MHUPOBO33PEHUECKUE
3HAHHS U YHUBEPCAJIbHbBIE YUeOHBIC IEHCTBHSI B TIO3HABATEILHON U COLIMAILHON IIPAKTHUKE.
MertanpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMA yU€OHBIMHU MTO3HABATEIBLHBIMH,
KOMMYHHKATHBHBIMU U PETYISTUBHBIMH JICHCTBUSMHU.

[To3naBaTenbHbIE YHUBEpPCAIbHBIE yueOHbBIC JEHCTBUS

ba3oBrie nornueckne AeHCTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyalIU3UpPOBaTh MPoOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpEeAENATh LEIN JAEATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HUX JOCTHUKEHHUS, COOTHOCUTH
pe3yJbTAThI AESITEIBHOCTH C TIOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHMM INPUEMBl JIOTUYECKOTO MBIIUIEHUS: BBIIEIATh XapaKTEpHbIE
NPU3HAKU NOHATUI U yCTaHABIUBATh UX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILUE IMOHATHS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKIii;
yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUSMH; CTPOUThH JIOTMUYECKHE
paccyxaeHusi (MHIyKTUBHbBIE, J€yKTUBHBIE, 110 aHAJIOTUN),

BBISIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIUPOBATh BHIBObI
U 3aKJIIOYEHMUS;

OPUMEHATh B TpOILECCe IMO3HAHMS HCMOJIb3yeMble B XUMHM CHUMBOJHMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIEIbHBIE MPEICTABICHHUSI — XUMUYECKHI 3HAaK (CHMBOJ) 3JIEMEHTa, XMUMHUUYECKas
dopmyna, ypaBHEHHME XUMHMUYECKOW peakIUM — NpU PpEHIeHUH Y4YeOHBIX [103HABaTEIbHBIX U
MPAKTUYECKUX 3aj]ay, IPUMEHSATh Ha3BaHHbBIE MOJIEIbHbBIE MIPEJICTABICHHUS ISl BBISIBJICHUS XapaKTEPHbIX
IIPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEaKLIUN.

bazoBrie nccienoBaTeIbCKIE ASHCTBHS:

BJIaACTb OCHOBAMU MCTOJAOB HAYYHOI'O ITO3HAHHUA BCUICCTB MU XHUMHUYCCKHUX peaKHI/Iﬁ; (I)OpMyanOBaTB
O MW 3aJadu HCCICAOBAHMsA, HMCIIOJIB30BATh ITOCTABJIICHHBIC

n CaMOCTOATCIIBHO C(I)OpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIA
q)OpMI/IPOBaHI/ISI THIIOTE3BI IO IMMPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX CY)KHeHHﬁ;

BIIQJIETh HaBBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSI U TMPOBEACHUS YUYCHUYECKUX SKCIEPUMEHTOB,
COBEPIIICHCTBOBATh yMEHUS Ha0II0/1aTh 3a X0JIOM mpolecca, CaMOCTOSTEIBHO
OPOTHO3MPOBATh  €r0  pe3ynbrar, (GopMyIupoBaTh  00OOIIEHHS ¥ BBIBOJBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PEe3yJIbTATOB MCCIEA0BAHUS, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM paboTe;
npUOOpeTaTh OMBIT YYCHHYECKOH WCCIIEIOBATETbCKOM M TPOSKTHOW JESTEIBHOCTH, MPOSIBIATH
CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS MPAKTHYECKUX 3aiad,
MPUMEHEHHUIO PA3JINYHbIX METOA0B MMO3HAHUSI.

Pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HMH(POpPMALUK (HAy4YHO-TIOMYJISipHAs JIMTEpaTypa
XMMHYECKOTO COAEPKaHMs, CIIPaBOYHBIE TTOCOOUs, pecypchl VIHTepHeTa), aHaIM3UpOBaTh HHPOPMAIIHIO
pa3MyHBIX BUAOB H (OpPM TpPEICTaBICHUs, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYHBOCTH;

GopMyTHpOBaTH 3ampoChl M MPUMEHATh pa3IMYHBIE METOIBI NPH IOUCKE W OTOOpe HMH(OPMAINH,
HEOOXOIMMOM /ISl BBIIOJTHEHUS yUeOHBIX 3a/1a4 ONPEACICHHOTO TUIIA;

nproOpeTaTh OMBIT MCHOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH MU Pa3IHYHBIX
IIOMCKOBBIX CHUCTEM;



CaMOCTOSTEIIbHO BBIOMpaTh ONTHUMalIbHYIO (GopMy mpeacraBieHus uHopMmaruu (CXembl, rpadukH,
JUarpamMmbl, TaOJTHUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAauyeCTBE CpEACTBA NpuU paboTe ¢ XUMHUYECKOW HH(pOpMAIHen:
NPUMEHSTh MEXKIpPEAMETHbIE ((U3MUECKHEe W MaTeMAaTU4YeCKHWE) 3HAKU ¥ CUMBOJIBI, (HDOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHUKaTUBHBIC YHUBEpCAIIbHBIC yUeOHBIC JEHCTBHS:

3a/laBaTh BONPOCHI MO0 CYIIECTBY OOCYXJIaeMOH TeMbl B XOAE JTUAIOTa W/WIM JTUCKYCCHH,
BBICKA3bIBaTh HJEH, (DOPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS MPEATIOKEHHON
3a/1auu;

BBICTYNIaTh ~ C  MPE3EHTALMEN  pe3yJbTaTOB  IMO3HABATEIbHON  JEATEIbHOCTH,  IOJYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBITOJIHEHWH XUMHYECKOTO AKCIEPUMEHTA,
MPAKTUYECKOH pPa0OTHI MO HCCIEIOBAaHUIO CBOMCTB HM3y4aeMbIX BELIECTB, pealu3alii Y4eOHOTO
npoekTta, W (GOPMYyJIMPOBAaTh BBIBOJABI IO pe3yJibTaTaM IPOBEACHHBIX HCCIICIOBAHUN ITyTEeM
COTJIACOBaHUs MO3UIIHI B X0J1€ 0OOCYKJICHHS 1 0OMEHAa MHEHUSIMU.

PerynstuBHble yHUBepcalibHble y4eOHbIE JEHCTBUS

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBIISITH CBOIO MMO3HABATEIbHYIO ACSITENBLHOCTD, OMpEneiss ee
[eNU ¥ 33/1a49H, KOHTPOJIMPOBAT U TI0 MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraeMblid allrTOPUTM
JEHCTBHUI MU BBIMOJHEHUH YYeOHBIX U HCCIIE0BAaTENbCKUX 3aa4, BEIOUpaTh Hanbonee 3pPexTUBHBIIM
CHOCO0 MX PELIEHUsI C yUETOM I0JIy4€HHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYHICCTBIIATDH CaAMOKOHTPOJIb ACATCIIBHOCTH Ha OCHOBC caMoOaHalIn3a U CaMOOILICHKH.

[IpenmeTHsbIe pe3yabTaThl OCBOCHMS MIPOTpaMMBbI o XUMHH Ha YTIyOJIEHHOM
YPOBHE Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUs BKIOYAIOT ClEUpHUecKHe Uit  y4eOHOro
npeamera  «XUMUA» Hay4yHbl€  3HAHMUS,  YMEHUS M CIOCOOBI JEHCTBUH IO OCBOEHHUIO,

HUHTCpIpETaAllul " HpeO6p830BaHI/IIO 3HaHPII>’I, BUABI NCATCIBHOCTU II0 MOJYYCHHIO HOBOI'O 3HAHUA U
MMPUMCHCHHUIO 3HAHUM B Pa3JIMIHBIX y‘Ie6HI>IX CUTyalusax, a TakKKE B PCAJIbHBIX JKHU3HCHHBIX
CUTyalusax, CBA3AHHBIX C xumueii. B nporpamme 1o XuMuu NnpeIMETHLIC PE3YJIbTAThI IMPEACTABIICHBI
110 roJjaM U3y4YCHUA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmMeTHBIE pe3yNbTaThl OCBOCHHS Kypca «Oprannyeckasi XUMHUS» OTPaxaroT: cHOPMUPOBAHHOCTh
MIPE/ICTABJICHHUI: O MECT€ W 3HAYCHHH OPTaHWYECKON XWMHUU

B CHCTEME €CTECTBEHHBIX HAyK U €€ pOJId B 00ECHEUYEeHHWU YCTOMYMBOTO PA3BUTHUS UEIOBEYECTBA B
pemieHurn TpoOJIeM HOKOJIOTHYECKON, HSHEPreTHUYeCKOM U THIIEBOM O€30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JAaHUHM HOBBIX MaTEpUATOB, HOBBIX HCTOYHHKOB  DJHEPrUHM, B  OOECICYCHHH
pallMoOHAJIBFHOTO  MPUPOJIOINONB30BAaHUSA, B (DOPMUPOBAHMH MHPOBO33PEHHUS M OOIIEH KYJIbTYphI
YeNI0BEKa, a TAK)KE SKOJIOTHIECKH 000CHOBAHHOT'O OTHOIIICHHSI K CBOEMY 3/I0POBBIO M IPUPOJIHON CpeIe;
BJIJICHUE CHCTEMON XUMHUYECKUX 3HAaHUM, KOTOpask BKIIFOYAET:

OCHOBOIIOJIAraolue MOHATHS — XMMHUUECKUN 3JIEMEHT, aToM, SAPO U JIEKTPOHHas 000JI04Ka aToMa, S-,
p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YKICHHOEC COCTOSHHUS aToma, THOpPHIU3aIUs aTOMHBIX
opOuTasnei, oH, MOJIEKYJIa, BAJICHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCICHUSI, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJSpPHBIA 00BEM, YTIIEPOIHBIA CKeNeT, (YHKIMOHATIbHAsl TPYIINa,
paauKai, CTpyKTypHble GopMyIibl (pa3BepHYThIE, COKpAIllEHHbIE, CKEJIETHBIE), H30MEpHUs CTPYKTYpHAs U
MPOCTPAHCTBEHHAs (F€OMETpUUECKas), U30MEpPbI, TOMOJIOTHYECKUN Psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- M a30TCOAEPKAIUE OPraHUYECKUE COEIUHEHHS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHNS,

TEOpHH, 3aKOHBI (mepuoandeckuii 3axkod /.M. MenneneeBa, Teopus CTPOCHHUSI OPTaHUYECKUX BEIIECTB
A.M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUSI SHEPTUHU TTPU
XUMHYECKHX PeaKLHUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHUS,



JIeKalIue B OCHOBE IOHUMAaHMs IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUN;

IPEACTABICHUS. O MEXaHU3MaX XUMHYECKUX pEeakUud, TEPMOAUHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX HX MPOTEKaHMs, O B3aHUMHOM BJIMSHMM aTOMOB M TPYIII aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA M Me30MepHBIi 3¢ dexTsl, opueHtanTsl I u Il pona);

(akTOJIOrMUECKUEe CBEIEHHs O CBOMCTBaX, COCTaBe, IOJyYEHUHM M O€30MaCHOM HCIHOJIb30BAHUU
BOXHEHIINX OPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AEATEIBHOCTH YEIOBEKa, OOIIMX
HaY4HbIX IPUHIUIAX XUMHUYECKOT0 IPOM3BOCTBA (HA IpUMepe MPOU3BOJICTBA METaHOIIA, epepaboTKU
HeTH);

Cc(OPMHUPOBAHHOCTb YMEHHIl: BBIABIATh XapaKTEpPHbIC NIPU3HAKK MOHATUH, yCTaHABIMBATh  UX
B3alMOCBSA3b, HCIIOJIb30BaTh  COOTBETCTBYIOLME IIOHSATHUS IIPU ONMCAHUM COCTAaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEAMHEHUI];

c(OPMHPOBAHHOCTH YMEHUIA:

HCIOJIb30BATh XUMHUYECKYIO CUMBOJMKY  JJs  COCTaBJICHUs MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) (POPMYII OPraHNYECKUX BEIIECTB,;

COCTABJISATh YPaBHEHUS XMMHUYECKMX PEAaKLUUH M pacKpblBaTh HUX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBHUTENBHBIX PEAKIMK IOCPEICTBOM COCTABICHHS DJEKTPOHHOTO OajlaHCca STHUX peakIui,
peakiuii MOHHOro OOMEHa IyTeM COCTaBJIEHUS UX IOJHBIX U COKPALECHHBIX MOHHBIX YPaBHEHMIA;

U3rOTABJIMBATh  MOJEIM  MOJIEKYJ OPraHMYeCKUX  BEIIECTB JUISl  WIUIIOCTPALMU  UX
XMMHUYECKOT0 M IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMU: YCTAHABIMBATH IPHHAJIC)KHOCTh HM3YYCHHBIX OPTaHUYECKHX
BEIIECTB 10 MX COCTABy M CTPOEHHUIO K OIPENECIEHHOMY KJIACCy/TpyNIe COeIMHEHWH, naBaTb MM
Ha3BaHus 1Mo cucteMatnyeckoii HomeHkiarype (IUPAC) u nmpuBOIUTH TPUBUAIBHBIC HA3BAHUS JUIS
OTIENbHBIX MpEACTaBUTENCH OpraHUMYeCKUX BEIIECTB (ITWIJIEH, AaleTWIEH, TOJyoJ, TIJIMLEPHUH,
STWIEHIJINKOJb, (DeHOJN, (opManblIerui, ameraibAeruj, aleToH, MypaBbUHas KHUCIIOTa, YKCYCHas
KHCJIO0Ta, CTeapUHOBAsI, OJICMHOBAs, NAJIbMUTHHOBASI KUCJIOTHI, INIMLUH, aJJaHUH, MallbT03a, PPyKTO3a,
aHWIWH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACATh BUJ XUMHUECKON CBSI3M B OPraHUYECKUX COEIMHEHUSX
(KOBaJIeHTHas U HOHHAs CBsI3b, G- U T-CBSA3b, BOJOPOJIHAS CBSI3b);

C(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJI0KEHUSI TEOPUU CTPOEHUS OPraHMYECKHX BEILECTB
A.M. byTieposa /ist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHS;

c(OPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTb  COCTaB, CTpO€HHME, (U3HYECKHEe U
XMMHYECKHE CBOMCTBA TUIMYHBIX IPEICTAaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB:
QJIKaHOB, IIMKJIOAJIKAHOB, AJIKEHOB, JIKaJMEHOB, aJIKHHOB, apOMaTHYECKHUX YIJIEBOJOPOIOB, CIUPTOB,
aJIbJIETU/I0OB,  KETOHOB,  KapOOHOBBIX  KHCIOT, TIPOCTBIX M CJIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH M aMHUHOB, aMHUHOKHCIIOT, OEJIKOB, YIJeBOJOB (MOHO-, JU- U TOJMCAXapHIOB),
WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIUX
XMMHUYECKHX  PEaKLUUi C UCIOJIb30BAHUEM CTPYKTYPHBIX (hopmyir;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX IMPUMEpaxX XapakTep 3aBUCHUMOCTH
PEaKIIMOHHON CIOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT KPAaTHOCTH M THIa KOBAJEHTHOW CBS3U
(0- 1 T-CBsI3M), B3aMMHOTI'O BIMSIHUSI aTOMOB U IPYIII aTOMOB B MOJIEKYJax;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKHU YTJIEBOJOPOJIHOTO ChIpbsi (HE]TH,
MPUPOJAHBIN Ta3, yroiib), CHOCOOBI €ro mnepepadoTKH W MPAKTUYECKOe NPUMEHEHHE NPOAYKTOB
nepepadoTKH;

c(hOpMHUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHHUI O €CTECTBEHHO-HAYYHBIX METO/IaX MO3HAHUS —
HaOIIOJICHUH, W3MEPEHUH, MOJESIUPOBAHHH, JKCIEpUMEHTE (pealbHOM M MBICICHHOM) U YMEHHS
MPUMEHSTh 3TH 3HAHMUS;

c(hOpPMUPOBAHHOCTh YMEHHsSI IPUMEHSATH OCHOBHBIE ONEPALMU MBICIUTEIHHOU NEATeIHhHOCTH —
aHaJIM3 M CHUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3aIMI0, BBIIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI W3Y4YEHHMS CBOMCTB BELIECTB M XUMUYECKUX PEAKLIUIA;

c(hOPMUPOBAHHOCTh YMEHUMW: BBISABIATH B3aUMOCBS3h XHMHYECKUX 3HAHUW C IMOHATHIMH
U TIPEJICTABJICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 00ee 0CO3HAHHOTO TOHUMAaHUS
CYIIHOCTH MaTE€pUaJIbHOTO €IMHCTBA MHPA, HCMOJb30BATh CHCTEMHBIC 3HAHUS IO OPraHUYECKON



XUMHUU 17151 OOBSCHEHUS U IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

cOPMHPOBAHHOCT, ~YMEHHMI: TPOBOAWUTH pacueTbl IO XUMHYECKUM opMmyiaMm U
YpaBHEHMSIM XMMUYECKHUX PEAKLMH C UCMOJIb30BaHUEM (PU3MYECKUX BEIMUYMH (Macca, 00bEM Ia3oB,
KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHI I10
HaXOXJICHUI0O XUMHUYECKOM (OpMysbl BeIIECTBA IO HM3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHUX
3JIEMEHTOB, POYKTaM CrOpaHusl, INIOTHOCTU Ta3000pa3HbIX BELIECTB;

C()OPMHUPOBAHHOCTh YMEHMH: HPOTHO3UPOBATh, AHAIM3UPOBATh M OLICHUBATh C MO3ULUH
HKOJIOTUYECKOH 0€30MacHOCTH MOCIEACTBUS OBITOBOW M MPOM3BOACTBEHHOHN JIEATEIILHOCTH YEJIOBEKa,
CBSI3aHHOM C MepepabOTKON BEILIECTB, MCIOJIb30BaTh MMOJYUYEHHbIE 3HAHUS JUIsSl IPUHATUSA IT'PaAaMOTHBIX
penieHnii mpooJieM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEH;

C()OPMHUPOBAHHOCTh YMEHMH: CAMOCTOSITEIbHO IUIAHUPOBATh M MPOBOAUTH XHMHYECKUH
SKCIIEPUMEHT (IIOJIy4YEHHE U HM3YUEHHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE pPEAKIIUU
YTJIEBOJOPOAOB PAa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX OPraHMYECKUX BEIIECTB, PELICHHE
HKCHEPUMEHTAIBHBIX 33734 [0 PACIO3HABAHWIO OPTaHUYECKHWX  BEIIECTB) C  COOIIOeHUEM
IIpaBUJI 6e301acHoro oOpamieHuss C BellecTBaMM U J1aOOpaTOpPHBIM  00OPYJIOBAaHUEM,
dbopMynHpoBaTh IENb HUCCIENOBaHMSA, NPEACTABIATH B pa3MYHOM  GopMe  pe3yibTaThl
9KCIIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCT;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMoaTh TpaBWiIa SKOJIOTMYECKH IeJIeCO00pa3sHOro TIOBEACHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/10POBBS, OKPYKAIOIIEH IPUPOIHOM Cpeabl U TOCTHKEHUS
€€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JEWCTBHS HAa JKUBBIE OPraHU3MBbl OIPEACICHHBIX
OpraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIca nokazaress [T/1K;

aHaJIU3UpPOBATh 1eJ1eCO00Pa3HOCTh IIPUMEHEHHUS OpPraHMYECKHUX BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TIONb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJICHANPABICHHBIA TOUCK XUMHUYECKOU
nH(pOpMallMd B Ppa3IMYHBIX MCTOYHMKAX (HayyHas W YydyeOHO-HayuyHas JMTepaTypa, CpelacTBa
MaccoBoil nHpopmanun, HTepHeT U pyrue), KpUTHYECKH aHATM3UPOBaTh XMMUYECKYI0 HH(POPMAIIHIO,
nepepadaTbIBaTh €€ U UCIOIb30BaTh B COOTBETCTBUHU € MIOCTABJICHHON YueOHO! 3aaueil.

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «O01mas 1 HeopraHu4eckasi XUuMUs

OTpaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI:

O MaTepUaIbHOM E€AMHCTBE MHpa, 3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBICHMHA IPUPOABI, O
MECTE€ U 3HAYCHHH XUMHHM B CHCTEME E€CTECTBEHHBIX HAayK U €€ pOJId B OOECIeYEeHUH YCTOMYMBOIO
pa3BUTHUS, B PELICHWH MpPOOJIEeM SKOJOTHUYECKOM, PHEPreTHYecKOW M TMHIIEBOM 0e30macHOCTH, B
pa3BUTHM MEIULIMHBI, CO3JJAHUM HOBBIX MAaTe€pHUajioB, HOBBIX HCTOYHHKOB SHEpPrUd, B 0OecreueHUH
PaLlMOHAIILHOTO TPUPOJIONIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YeJI0BeKa, a TAKXKe SKOJIOTHYECKH 000CHOBAaHHOT'O OTHOUIEHHUS K CBOEMY 3/I0POBBIO M TPUPOTHOM CPEJIE;

cOPMHPOBAHHOCTh ~ BJIQJIEHUSI CHUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATalONIME IMOHITHUS — XUMHUYECKHUN DJIEMEHT, aTOM, SIpO aTOMa, M30TOIbI, 3JEKTPOHHAs
oboiouka aroma, s-, P-, O-aroMHbBIE OpOHMTANM, OCHOBHOC W BO30YXICHHOE COCTOSHHS aTroMma,
rUOpUAN3aIsl AaTOMHBIX OpOUTaIeH, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,

CTEIEHb OKHCJICHMs, XUMHUECKasi CBs3b (KOBaJEHTHAas, MOHHa, MeTaJuIn4yecKas,

BOJIOPOJIHAS ), KpUCTAIIINYECKas penieTka, XUMHYECKas peakuus,
pacTBOp, IEKTPOIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTUIECKAs IUCCOLUAIIHS, CTETIEHb  AMCCOLIMAIUH,

BOJIOPOAHBINA TIIOKa3aTeib, OKHUCIUTENb, BOCCTAHOBHTENb, TEIUIOBOM d3(dexT Xumuieckoit
peaKIyu, CKOPOCTh XUMHUECKOM peakiy, XUMUIECKOe

paBHOBECHE;

TEOpPUHM M 3aKOHBI (TEOPHUS AICKTPOJMTUYECKON JAUCCOIMAINK, Tepuoandeckuii 3akon J[.M.
MenneneeBa, 3aKOH COXPAaHEHHsI MAaccChl BELIECTB, 3aKOH COXPAaHEHMsI M NPEBPALICHUS SHEPIUU NPU
XMMHUYECKMX pPEaKIMsIX, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XUMHUHM, MHUPOBO33PEHUECKUE 3HAHHUSA, JISKAlIMEe B OCHOBE



IIOHMMAaHUsI TPUYMHHOCTH M CHUCTEMHOCTH XMMMYECKHMX SIBJICHUH; COBPEMEHHBIC ITPEICTABICHUS O
CTPOCHMHM BEILECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX;

IIPEICTABICHUS. O MEXAaHM3MaX XUMUYECKUX PEaKLMM, TEPMOJMHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAaX U JUCIIEPCHBIX CUCTEMAX;

(aKTONIOTUUECKHE CBEIEHHUsI O CBOMCTBAaX, cOCTaBe, MOJIy4YEHHMH M 0€301acHOM MCHOJIb30BaHUU
BO)KHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTHYECKOH AEATENBHOCTH YeNOBEKa, OOIINX
Hay4HbIX IPUHIMIIAX XUMUYECKOTO TPON3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHMM: BBIABIATH XapaKTEpHbIE NPU3HAKU IMOHATHH, yCTaHABIMBaTh MX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAHUN HEOPTaHUYECKUX BELIECTB U
UX IPEBPAILECHUN;

c(OpPMHPOBAHHOCTH YMEHMUS HCII0JIb30BATh XUMUYECKYIO CUMBOJIMKY IS
cocTaBjieHHs] (OpMyYJT BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLUN, CUCTEMAaTHYECKYI0 HOMEHKIIATY Py
(IUPAC) u TpuBHanbHble HA3BaHUS OTJEIBHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHS ONPENENSATh BaJCHTHOCTh U CTENEHb OKHCIICHUS XMMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX, BUI XUMUYECKON CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJNINYECKa,
BOJOPOJIHAS ), TUI KPUCTAJUTMUECKOM PelIeTKH KOHKPETHOTO BEIECTBA; CPOPMHUPOBAHHOCTh  YMEHUS

OOBSICHATh 3aBHUCHUMOCTb  CBOMCTB BEIIIECTB
OT BUJAa XUMHYECKOW CBSI3M U THUNA KPUCTAJUIMYECKON pemeTkd, OOMEHHBI U JOHOPHO-
aKLENTOPHBIM MeXaHU3Mbl 00pa30BaHUS KOBAICHTHOH CBSI3M;
c(OPMHPOBAHHOCTH YMEHHIA:

KJIaCCU(UIUPOBATh: HEOPraHUYECKUE BEIIECTBA IO HMX COCTAaBY, XMMUYECKUE PEAKLUU II0
pa3IMYHBIM TpU3HAKAM (YUCIIy U COCTaBy PEarupyrolluxX BEIIEeCTB, TEIIOBOMY 3G (EKTy peakiu,
M3MEHEHHIO CTETICHEH OKHCIICHUS JIEMEHTOB, 00PaTUMOCTH, YYAaCTHIO KaTajlu3aTopa u JIpyrue);

CaMOCTOSITENTLHO BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KIACCU(PUKAIIMU N3YYaeMbIX BEIIECTB U
XUMHYECKUX PEAKIIU;

chOpMUPOBAHHOCTh ~ YMEHHUSI  PacKpbIBaTh  CMBICH  Mepuoiudeckoro  3akona  JI.W.
MenzneneeBa M JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOUIYI0,  OOBSCHUTEIBHYI0 U
MIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpMUPOBAHHOCTh YMEHUI:

XapaKTEepPU30BaTh JJICKTPOHHOE CTPOCHHE ATOMOB U MOHOB XMMHMUYECKHUX JJIEMEHTOB IIEPBOIO—
yeTBepTroro nepuogoB llepmoanueckorn cucremsl .M. MeHnneneeBa, HCHONb3yA TIOHSITHS
«OHEPreTUYECKUE YPOBHU», «IHEPIETUUYECKUE IIOLYPOBHUY,

«s-, p-, d-aToMHBIE OPOUTATNY, KOCHOBHOE M BO30YKICHHOE YHEPTETHUCCKHUE COCTOSHHS aTOMay;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHHH 1O
nepuonam u rpynnam [lepnoanaeckoit cucremsl JI.M1. MenneneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB
HJIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHH: XapaKTepHu30BaTh (OMHCHIBATh) OOIIHME XMUMHYECKHE CBOWCTBA
BEIIECTB Pa3iIUYHBIX KJIACCOB, IOATBEPXKAATh CYLICCTBOBAHUE TE€HETHUYECKOW CBSI3H MEXKIY
HEOPraHWYECKUMH BEUIECTBAMU C TOMOIIBIO YPAaBHEHHMI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHUIL;

c(OPMHPOBAHHOCTH YMEHHUS PACKPHIBATh CYIIIHOCTh:

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUi MOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OanaHca
3THX peakiuil,; peakiii HOHHOTO OOMEeHa IyTeM COCTABJIEHUS UX IOJIHBIX M COKpAIlEHHBIX MOHHBIX
YPaBHEHUI; peakIMil THAPOIn3a;

peaknuii  KoMmIUleKcooOpa3oBaHuss  (Ha  IpuMepe  THAPOKCOKOMIUIEKCOB  LIMHKA H
ATIOMUHHS),

c(hOPMUPOBAHHOCTh YMEHHUS OOBSICHITh 3aKOHOMEPHOCTU MPOTEKAHUS XMUMUYECKUX PEaKIUil ¢
Y4E€TOM HMX IHEPreTHUYECKUX XapaKTePUCTHK, XapaKTep M3MEHEHHUS CKOPOCTH XUMHUYECKOW PEeaKINH B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUS O]
BIIMSIHHEM BHEITHUX Bo3jaeicTBull (mpunmumn Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh XUMHUYECKHE pEaKIHUU, JIeKAIIHNEe B OCHOBE
MIPOMBIIIJICHHOTO TOJMyYeHHUs! CEpHOM KHUCIOTHI, aMMHaKa, 00IIMe HAy4YHbIE MPUHIUIB XUMHYECKUX
MIPOU3BOJICTB; 1eJIecO00pPa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH W B



OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TIOJIb3a;

c(OpPMUPOBAHHOCTh BIAJCHHUSI CHUCTEMOW 3HAHUH O METOAAX HAYYHOrO MO3HAHHS SBIICHUN
MPUPOABI — HAONIOJCHUE, U3MEPEHHE, MOJCITUPOBAHUE, SKCICPUMEHT (pEabHBI M MBICIICHHBIN ),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, YMEHHs MPUMEHSATh 3TU 3HAHUSA MPH KCIEPUMEHTAIBHOM
WCCJICTOBAaHUH BEIECTB W I OOBSCHEHUS XMMHUYCCKUX SBICHHM, UMEIONIUX MECTO B TMPHUPOJIE,
MPAKTUYECKON ACSITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTH YMCHHSI BEISIBIISITh B3aMIMOCBSI3b XUMHUYECKHX 3HaHUU C
MOHATUSIMH M TPEJCTABJICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Uil 60jee 0CO3HAHHOTO
MMOHMUMAHUS MAaTEPHAIILHOTO €TUHCTBA MHPA;

c(hOpMUPOBAHHOCTh YMEHHUS IPOBOAUTH PACUETHI:

C WCTOJB30BAHUEM TIOHATUH «MaccoBasi JOJS BEIIECTBA B pacTBOpE» M «MOJISIpHAs
KOHIICHTPALIUs,;

Macchl BEIIECTBA WJIM 00bEMa ras3a 1o M3BECTHOMY KOJIHMYECTBY BEIIECTBA, MACCEe MU 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB;

TeruIoBoro 3 dexra peakuuu;

3HAYEHUS! BOJOPOAHOIO MOKA3aTedsl PAacCTBOPOB KUCIOT W IIENOYedl C HM3BECTHOM CTENEHBIO
JUCCOIUAITNH;

Macchl (oObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTAa pPEAKIUH, €CITU OJHO U3 UCXOTHBIX
BEIIECTB JIaHO B BUJIE PACTBOpA C OIMPEIeJICHHON MacCOBOM J0Jei pacCTBOPEHHOTO BEIIECTBA MIJIA JaHO
B U30BITKE (MMEET IPUMECH );

JOM  BBIXOJA TMPOJYKTa pEaKIHH;

00BEMHBIX OTHOIIICHUH Tra30B;

cOpPMUPOBAHHOCTh YMEHUH: CAMOCTOATEIbHO IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKUI
AKCIIEPUMEHT (ITPOBEJICHUE PEAKIIMA HOHHOTO OOMEHa, TMOITBEPKIACHHE KAaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, OMpPENEICHUE CPEIbl PACTBOPOB BEIIECTB C TOMOMIBIO HHIMKATOPOB,
W3YUYCHHE BIMSHHS  Pa3IMIHBIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEakIuu, peleHue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM
«Metammey  u  «Hemerammel»y) ¢ coOmiogeHneM  mpaBwil — 0€30MacHOTO  OOpaleHus ¢
BEIIECTBAMH M JTaOOPATOPHBIM 000pya0oBaHUEM, (GOPMYIHUPOBATh 1IE€Th HCCIEAOBAHUS, TPEICTABIATh
B pa3nmmuHOM  (opme  pe3ynpTaThl  OKCIEPHMEHTa,  AHAIW3HPOBATh W OIEHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/ATh TMpaBUiia TMOJH30BAHUS XUMHUUYECKOW TMOCYJAOU |
1abopaTopHBIM 000PYIOBaHHEM, OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIUSMHU IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XMUMHYECKHUX OIBITOB, SKOJOTUYECKH IEeJIECO00pPa3HOTO TMOBEIACHUS B
OBITY U TPYAOBOUM JEATEIBHOCTH B IEISIX COXPAHEHHUs CBOETO 3J0POBbS, OKPY)KAIOIIECH MPUPOTHOM
cpedbl U JOCTHKEHHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JAEHCTBHUS HA
YKUBBIE OpPraHU3Mbl ONPEJIETICHHBIX HEOPraHUYECKUX BEILECTB, MOHUMAas cMbIca nokazatens [TIK;

chOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IE€JICHANPABICHHBIA TIOMCK  XHWMHYECKOU
nH(OpMAIIUY B Pa3IMYHBIX UCTOYHHUKAX (HAy4dHas M y4eOHO-Hay4yHas JIUTEpaTypa, CpeCTBA MAaCCOBOM
nHpopmanuu, MHTEpHET W npyrue), KPUTHYECKH AHAIW3UPOBATh XHUMHUUYECKYIO HWH(POPMAIHIO,
nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHUH C MTOCTABICHHON yUeOHOM 3a1adeid.
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KapGoHnoBrbie
KHUCJIOTEI.
CioXHbBIE
a¢upsI.
Kupset
3.3 | YraeBoasl 8 bubmmoreka [JOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru
Hroro no pazneny 31
Pa3jien 4. A3oTcoaeprkaiine OpraHuvyeckue coeTMHeHnst
41 | AmuHBIL 10 bu6mmoreka [IOK
AMMHOKHUCIIOTHI. 1 https://m.edsoo.ru
benkn bubanorexa POIII
https://resh.edu.ru
Hroro no pazaeny 10

Pa3jien 5. BbicokoMoJieKyJIsipHbIe COeTHHEHHS

5.1 | Beicokomonekys 8 bubnuorexa [IOK
PHBIC COCIIMHCHUS https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru
Htoro mo pazueny 8
OBLIEE
KOJIMYECTBO 85 4
YACOB I10

I[TPOTPAMME




TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
e HaumenoBanue KosnyecTBO 4acoB JJIeKTPOHHbIE
a3aesioB nmuppoBLIe
rl[I/ P 1 TeM Beero KonTpoasu IIpakTHYecKku 06[5 a3 Oq])SI;T e HB;H e
nporpaMmb ble padoThI e padoThbl pecype
Pasjnen 1. Paznen 1. TeopeTuyeckue 0CHOBbI XHMMHH
Crpoenue
aroMa.
Hepuozurccr BuGmiorea LIOK
11 | Tepromneckas 5 https://m.edsoo.ru
cHCTeMA bubmnorexa POII
CUMIECKIX https://resh.edu.ru
DJIEMEHTOB
J.1. MenneneeBa
Crpoenue bubnnoreka [JOK
1 | BemeCTBA. 10 1 https://m.edsoo.ru
Muoroobpasue bubnunorexa POIII
BEIIIECTB https://resh.edu.ru
bu6mmoreka [JOK
XUMUYECKHE https://m.edsoo.ru
13 peakuuu 12 ! 2 bubnunorexa POIII
https://resh.edu.ru
Hroro o pazgeny 27 2 2
Pa3nen 2. Heopranmueckasi Xumust
bu6mmoreka [IOK
2.1 | Hemeramisl 20 1 1 gﬁgigg:f;’%%gl
https://resh.edu.ru
bubmuorexa [JOK
https://m. I
2.2 | Metamisl 15 1 1 BZ[IZ?II{I/OT::;%%I}JI
https://resh.edu.ru
Hroro mo pazueny 35 2 2
Pazgen 3. XumMus u JKM3Hb
3.1 | Metoasl 6 bu6mmorexa [IOK
MTO3HAHMS https://m.edso0.ru
B XUMHH. bubnuorexa POIII
XuMusl ¥ )KU3Hb https://resh.edu.ru
HWroro no pazneny 6
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 4

ITPOTPAMME




