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Pabouas mporpamma no yuyeoHOMY TipeaMeTy « Xumusi» (0a30BbIi ypoBeHb) (TIpeaMeTHAas
obnacte «EcTecTBeHHO-Hay4YHBIE MPEIMETHI») pa3padboTaHa Ha ocHoBe denepanbHO paboueit
IPOTrpaMMBl 110 y4eOHOMY NpeaMeTy «XuMus» (6a30Bblil yPOBEHB) U BKIIOYAET NOSACHUTEIbHYIO
3aIMCKy, CcoJiepKaHue oOyueHHs, IIIaHUPYEMbIE Pe3yJIbTaThl OCBOSCHHS MPOrPaMMBI 10 XUMUH,
TEeMaTU4eCKoe IJIaHUPOBAHUE.

[losicHutenpHas 3amMcka OTpakaeT oOLMe Lenu M 3aJauyd  HU3YYEHHUsS XHMMMH,
XapaKTEPUCTUKY ICHUXOJOIMYECKUX IPENNOChUIOK K €€ M3yueHHI0 OOydyaroIMMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOAbI K OTOOpY COJIEp)KaHHs, K OIpeIeICHUI0
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMATUYECKOT0 IJIAHUPOBAHUS.

Conepxanne o0ydeHHsI PacKphIBAE€T COAEPIKATEIbHBIC JIMHUU, KOTOPBIE MPEAIararTcs
JUIs 00513aTEJIBHOTO U3YYEHHs B KaXKIA0M KJIacCe Ha YPOBHE CPEeIHEro 001ero oopa3oBaHus.

[Tnmanupyemble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 110 XUMHUH BKJIIOYAIOT JINYHOCTHBIE,
METallpeIMETHbIE pe3yJbTaThl 3a BECb IEpPHOJ OOYy4YEHUS Ha YPOBHE CpEIHEro oOIuero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yUaroIIerocs 3a KaKIabli rojl 00y4eHHUS.

1. MOSICHUTEJIbHASA 3AIIUCKA

[IporpamMma 1Mo XMMHH Ha ypOBHE CpeaHero odmiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBEe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IMpOrpamMmbl
cpenHero obmiero oOpasoBanwms, mpexacraBieHHBIXx B @I'OC COO, c¢ yuérom Konnenuu
npenojiaBaHusl yueOHoOro mpeaMera «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
Deneparuy, peaTu3yonMX OCHOBHBIE 00pa30BaTeIbHBIC TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHUN
dbenepanbHOI pabodeil mporpaMMbl BOCIIUTAHMSL.

OCHOBY TMOAXOJOB K pa3pabOTKE MNPOTpaMMbl 1O XHMHH, K ONPEACICHUIO OOIIeiH
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PAa3BUTUS O0YyYaroIUXCs CPEACTBaMHU Y4eOHOIo IpeaMera
«Xumusi» nas 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJIep)KaHMs, pPEe3yJlbTaTOB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

B cooTBeTcTBUM C JaHHBIMU [TOJIOKEHUSIMUA IPOrpaMMa 1o XUMuu (0a30BbIH YPOBEHb) Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT 00s3aTenabHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpXKaHHe, OIpenelseT
KOJINYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTHKU HA KKIOM dTare U3ydeHHs MmpeaMera,
npeaycMaTpuBaeT MPUHLUIB CTPYKTYPUPOBAHMS COAEP)KAHUS U PACHpelesieHHs ero Io
KJ1accaM, OCHOBHBIM pa3JieliaM U TeMaM Kypca;

Ia€T TNpUMEpHOE pacrpesiereHne Y4eOHBIX 4YacoB M0 TEMAaTUYECKHM pasJienaM,
PEKOMEHAyeT MPUMEPHYIO MOCIEIOBATEIBHOCTh M3YYEHHUS OTACIBHBIX TeM Kypca C Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsi3ed, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocTtel odyvarornuxcst 10—11 xmaccos;

Ia€T METOAMYECKYI0O MHTEpIpEeTALuIo Leeil H3ydeHUs IpeAMeTra Ha YpOBHE
COBPEMEHHBIX TNPUOPUTETOB B CHUCTEME CpEIHEro oO0miero oOpa3oBaHUs, COJEP)KaTENbHON
XapaKTepUCTUKH  IJIAHUPYEMBIX  pe3yJbTaTOB OCBOECHUS OCHOBHOM  00pa3oBaTelbHOM
IpOrpaMMBbl CpeslHero obmiero oOpa3oBaHUs (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB Yy4€OHO-TI0O3HABATEIbHON JESITEIBHOCTH OOYYaroIerocss IO OCBOEHUIO
conepxkanus mpeamera. [1o BceM Ha3BaHHBIM TO3HMIHMSM B MPOTpaMMe MO0 XHUMHHU COOIIOCHA
IPEEMCTBEHHOCTh C (eiepaabHOil paboueit mporpaMMoil OCHOBHOTO 00Iero odpa3oBaHus 1o
xumuH (Uit 8—9 kiaccoB o0Opa3oBaTeNbHBIX OpraHU3aluii, 6a30BbI YPOBEHB).

[IporpaMma MO XUMHUH SIBISIETCS OPHEHTUPOM Ui COCTAaBICHHS PabOYUX MPOTpamMM,
aBTOPBl  KOTOPBIX ~ MOTYT  TPEMJIOKUTH CBOM TOAXOA K  CTPYKTYpPUPOBAaHHIO U
MOCJIEI0BATEIbHOCTH M3Y4YEHHUs] yuyeOHOro MarepHaja, a TakKe CBOE BHJECHHE OTHOCHUTEIHHO
BO3MOXKHOCTH BBIOOpa BapUATHBHOM COCTABIISIONICH CONEp)KaHHsS MpEIMETa JOTIOTHUTENBHO K
00s13aTeNIbHON (MHBApHAHTHOW) YAaCTH €ro COAep KaHusl.



XuMHYecKoe o00pa3oBaHWE, TOJIy4aeMO€ BBIMYCKHHUKaMH  OO0Ieo0pa3oBaTeIbHOM
OpraHu3aliy, SIBISETCS HEOTHEMJIEMON YacThI0 MX O0OpPa30BAHHOCTU U CIIYKUT 3aBEPLIAIOIIUM
3TaloM peaju3alii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYILUX
LIEJIOCTHOW cHUCTEME XMMMUYECKOro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTCsl IO3HAHMS
3aKOHOB NIpUPOAbI, (hOpMUPOBaHMSI MUPOBO33PEHUS M OOLIEH KyJIbTYpbl Ue€JIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 30POBBbIO M TPUPOAHOHN cpene.
Peanusyerca xumudeckoe oOpa3oBaHHMEe OOydarOINIMXCSl Ha YpOBHE CpPEJHEro oOIlero
00pa3oBaHus CPEeACTBAMU Y4eOHOTO MpeaMeTa «XHUMUsD», COACp)KaHUE U MOCTPOEHUE KOTOPOTo
OIpesieNIeHbl B IPOrpaMMe M0 XUMHM € Y4€TOM CHeun(UKH HAyKd XUMHM, €€ 3Ha4eHus B
MO3HAHUU TIPUPOABI U B MAaTEPHAIbLHOW >KM3HU OOIIECTBA, a TaKXKe C y4€TOM OOIIMX Iee u
IPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepannn.

IIpu dpopmupoBaHun cofepkaHus npeaMera « XUMHUS» yUTEHbI CIEAYIOIINE MOJI0KEHUs
o cnenuduKe U 3HAaUCHUH HAYKH XMMUH.

XUMHs KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MrpaeT ocoOyro poJib B CO3AaHUU
HOBOH 0a3bl MaTepHajJbHON KYJIbTYpbl, BHOCUT CBOW BKJIaJ B ()OPMHPOBAHUE PALMOHATIHLHOTO
HAY4YHOI'O MBIIUIEHUS, B CO3JIaHHE LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYy)KalolleM MHpe Kak O
€IMHCTBE TPHPOJBI M 4YeloBEeKa, KOTopoe (opMupyercs B XHMHUU Ha OCHOBE MOHUMAHHUS
BEUIECTBEHHOI'O COCTaBa OKPYKAIOIIEIO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY CTPOECHUEM
BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHUS.

CoBpeMeHHass XMMMsI KaK HayKa CO3MJATElIbHAs, HayKa BBICOKMX TEXHOJOTUHI
HampaBjieHA Ha pEIHICHHWE TII00ATBHBIX MNPOOJEeM YCTOWYMBOTO pAa3BHTHS YEIOBEYECTBA —
CBIPbEBOM, PHEPreTHUECKOM, MUIIEBOM, 3KOJOIMYECKOW O€30MacCHOCTH W OXpaHbl 30POBBS.
TecHO B3aMMOJEHMCTBYS C APYTMMU €CTECTBEHHBIMU HAyKaMH, XMMHUS CTajla HEOThEMIJIEMOM
YaCThbl0 MUPOBOW KyJbTYphl, HEOOXOJAUMBIM YCIIOBHEM YCIIEHUIHOTO TPyJa U >KU3HHM KaKIOro
YJIeHa O0IeCTBa.

B coorBercTBUM ¢ OOIMMM LEISAMU M HPUHIMIIAMU CpeIHEero ooduiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmacesl, 0a30BbIi ypOBEHb U3YUEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJIrOTOBKY OOYyYarOIIMXCs, HEOOXOAMMYIO UM JUIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeamera «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMHUs» U «O0Ias 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUs KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHUCTEMa 3HaHUM [0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 o0uIel XUMHMM) U opraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHCTEMbI 3HAHUH
IpU W3Y4YEHMH NpeaMeTa 00ecledrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCETO MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa coaepxanusi KypcoB — «Opranuueckast XuMusi» 1 «OO0111as 1 HeopraHudeckas
XUMHS» cPOopMUpOBaHa B NMPOrpaMMe 10 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YUYEHHUIO
y4eOHOro Marepuaga M OOyCJIOBJI€HA HCTOPUYECKHM OOOCHOBAaHHBIM DPA3BUTHEM 3HAHMM Ha
ONpEACNEHHBIX TEOPETHUECKUX YPOBHAX. B Kypce OpraHm4eckod XMMHM BeEILECTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHMSI OPTraHWYECKHUX COCIMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX NPEICTABICHUM O CTPOCHUM BEIIECTB.
Csenenusi 00 M3yyaeMblX B Kypce BEIleCTBaX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckol XMMHUM HOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOM CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

B mnpenmere «Xumusi» 06a30BOro YpoBHS pacCMaTpUBAeTCs H3YUYEHHBIH Ha YpOBHE
OCHOBHOTO 0011ero o0pa3zoBaHUsl TEOPETHYECKHM MaTtepuan U (aKTOJIOIMYECKHUEe CBEIEHUS O
BEIIECTBAaX M XMMHUYECKOH peakiuu. Tak, B 4yaCTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» 00y4arolMMcsl PeJOCTaBIseTCs] BOZMOXKHOCTh OCO3HATh 3HAUYEHHE MEPHOJUYECKOrO



3aKOHa C OOIIETEOPETHYECKUX M METOJOJIOTHUECKUX TO3UIUH, TIy0kKe TMOHSITh UCTOPUYECKOE
U3MeHeHne QYHKIMI 3TOro 3aKoHa — 0T 0000MIaIoIIeH 10 0OBSICHSIONMIECH U MPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHWHM O BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOSCHHUH, CBOMCTBAX U
NPUMEHEHHH, a TAKKE 0 XUMUYECKUX PEaKIUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsieTcss B Kypcax 10 w11  kjaccoB dIIeMEHTaMHU  COJNIEPYKAHHS, HMMEIONIMMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. DT 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aUMOCBSI3M XUMHH C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTCIBbHOU U
NPAaKTUYECKON JIeATEIILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTUYCCKUX MPUIOKCHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh MH(OPMAIMIO ¥ TIPUMEHSTh €€ Ul MONOJHCHUS 3HAHUH, PElICHUs
MHTEJUICKTYalIbHBIX U SKCIEPUMEHTAIbHBIX MCCIEA0BAaTENbCKUX 3a1ad. Copepikanue yueOHOro
npeaMmera «XHMUS») JTaHHOTO YPOBHS HM3Y4YCHHsS OpPUEHTHPOBAaHO Ha (QopMHpOBaHUE Y
00y4JaOIIUXCsl MUPOBO33PEHUECKON OCHOBBI JIJIsi TIOHUMaHUSI (PHIOCOPCKUX UACH, TaKUX KaK:
MaTepHabHOE SIMHCTBO HEOPTaHUYECKOTO M OPTraHUYEeCKOTO MUpPA, 00YCIOBICHHOCTh CBOWCTB
BEIIIECTB MX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTb MIPUPOTHBIX SBICHUH ITyTEM SKCIIEPUMEHTA
U PCLICHHUS MPOTUBOPEYUN MEXKIy HOBBIMH (DaKTaMH M TEOPETHUYCCKUMH MPEIIOCHUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH 3KOJOTHMUYECKHX MPOOJieM, a TakkKe MmpodiieM cOepekeHust
JHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B murane pemeHus 3amad4 BOCIUTAHHS, PAa3BUTHS M COLMAIHM3ALUU OOYYAIOLIMXCS
NPUHATHIC MPOTPaMMON 10 XHMHUHM IMOIXOABl K ONPEICICHHIO COJEPYKAHHS W TOCTPOCHUS
npeaMera IMperycMaTpuBaloT (OopMHUpOBaHME Yy OOYYarOIIUMXCS YHHBEPCAIBHBIX yUEOHBIX
NCHCTBUH, UMEIOIIUX 0a30BOE 3HAYCHHE JUISI Pa3IUYHBIX BHJOB JICATCIILHOCTH: PEIICHHS
npobieM, TOWCKa, aHaiu3a W 00paboTkM HHMOpMAIMH, HEOOXOAUMBIX IS MPHOOpPETCHUS
OMBITa TMPAKTHYECKOW W HCCIEIOBATEIBCKOW NEATCILHOCTH, 3aHMMAIONICH BaKHOE MECTO B
MO3HAHUY XUMUH.

Henun u 3aga4n u3yyeHus npeaMera:

B npaktuke npenojaBaHus XMMHM KaKk B OCHOBHOW, TaK M B CPEIHEW ILIKOJE, IPHU
OINpE/CNICHUN COJAEPKATEIbHOM XapaKTEPUCTUKH LEeJIeH M3ydeHHUs IpeaMeTa HalpaBlIEHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJAMLMOHHO MPU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKOMH
HayKd Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOMN JEsITeTbHOCTH YelIoBeKa U
KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKONW TOYKHM 3pEHUs TaKOH
MOJXOJ K ONPEAEIECHUIO 1IeJIEN N3YUEHHUs ITPEIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHHUsl IVIaBHBIMU LEISIMH U3YYEHHUs NpeameTra «XUMHUS» B
CpeaHel 1Kose Ha 0a30BOM YPOBHE SIBJISIOTCS:

m  (QopMHUpOBaHME CHCTEMbl XUMHUYECKMX 3HAaHUM Kak BaKHEHIIeld CoCTaBJIsIOLIeH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIIOUEBBIE IOHATHS,
(yHIaMEeHTaJIbHbIE 3aKOHBI U TEOPHUM XMUMMH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IOHU-
MaHHE CYIIHOCTH JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMIIEHHUE C
UCTOpUEN UX Pa3BUTHS U CTAHOBIICHUS;

= popMHpOBaHME M pa3BUTHE MPEACTABICHUI O HAyYHbIX METOJax IIO3HAHMS BEILECTB U
XMMUYECKHX peaKkHii, HEOOXOIUMBIX Il MPUOOpETEeHUs] YMEHUI OPUEHTHPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHX SBJIEHUH, HMEIOIIUX MECTO B MpPHUpOJE, B NPAKTUYECKOW U
MMOBCEIHEBHOMN JKU3HH;

= Pa3BUTHE YMEHUI M CHOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIOJCHHEM M OOBSCHEHHEM
XUMUYECKOTO OKCIEpPUMEHTa, COOJI0JICHHeM TpaBuil Oe3omacHOro oOparieHus: ¢
BELIECTBAMM.

Hapsiny ¢ TuM copepkarenpHas XapakTEpUCTUKA LEJNEed M 3aJad M3y4YeHUs NpEeIMeETa B
porpaMMe yTOYHeHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IMPUOPUTETAMH B CUCTEME
oOmero cpeanero oopasoBanusi. CeroHs B MPENOAaBAHUU XUMHUU B OOJIbIIIEH CTETIEHH OTIAETCA



NPEINOYTCHUE TPAKTHYECKOW KOMIIOHEHTE COJICpKaHMsl OOYYCeHHUs, OPHCHTUPOBAHHOH Ha
MOJATOTOBKY BBIMTYCKHHMKA IIKOJIBI, BJAJCIONIEr0 He HaOOpoM 3HaHUM, a (yHKIHMOHAJIBLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMH aKTHBHOTO ITOJTy4YCHUS 3HAHUH W MPUMCHEHHUS
UX B PEATBHOM KU3HU JUIA PELICHUS TPAKTUYECKHX 3a/1a4.
B 9T0ii cBsI3M mpu M3ydeHHH MpenMeTa « XUMHsS» JOMUHHPYIOIIee 3HAaYeHUE MPUoOpeTaroT
TaKue LeJH U 3a7a4M, KaK:
= ajanTaiys o0ydJaromMXcsi K yCIOBUSAM JUHAMHYHO Pa3BHBAIOIIEIOCS MHUpPA, (GOPMHPOBAHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BaHUIO, COTPYAHUYECTBY, ca-
MOCTOSITEJIBHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX,
CBSI3aHHBIX C BEILIECTBAMU U MX IIPUMEHEHUEM;
¢dopmupoBaHre y 00ydYaIOUIMXCs KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIUH ), HMEIOIINUX
YHHBEPCATLHOE 3HAYCHHE IS PA3IMYHBIX BUJIOB JCATEIBHOCTU: PEIICHHS MPOOIIeM, TIOUCKA,
aHanm3a u 00paboTku MHGOPMAIIUU, HEOOXOAUMBIX JIsl IPUOOPETCHHSI OMBITA ACSITEILHOCTH,
KOTOpasi 3aHUMaeT BKHOE MECTO B IMO3HAHMHM XWMHUH, a TaKXKe IS OICHKU C TO3UIHH
9KOJIOTUYECKON O€30MacHOCTH XapaKTepa BIIMSHHUS BEHISCTB M XUMHUYECKUX IMPOIECCOB HA
OpraHu3M 4YeJIOBeKa U MPUPOTHYIO CPELY;
= Pa3BUTHE I[O3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIEHO NMPHOOpETaTh HOBBIE 3HAHMS 10 XUMHUH B
COOTBETCTBHUM C JKM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIE WH-
(dbopMaIMOHHBIC TEXHOJIOTUH JUIs TIOMCKAa W aHalu3a Y4YeOHOW M HAyYHO-TIOMYJISIPHOM
nHGOPMAIY XUMUYECKOTO COJICPIKAHMS;
dopMHUpOBaHHE W Pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HAOJIIOAATEIBHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHHUH U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;
= BOCIIMTaHHE Yy OOy4Yarouuxcsi yOexkIEHHOCTH B T'YMaHHUCTUYCCKON HANPABICHHOCTH XUMHH,
e BAXHOW POJIM B PEUICHUU TIIOOATBHBIX MPOOJIEM PAIlMOHAIBLHOTO MPHPOIOTIOIE30BAHMS,
MIOTIOJIHEHHS SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MPUPOJTHOTO PABHOBECHSI; OCO3HAHUS
HEOOXOJUMOCTH OEpeKHOr0 OTHOIICHUS K TMPHPOJIE M CBOEMY 3J0POBBIO, a TaKXKe
NpPUOOPETEHUST OMBITa HCIOIB30BAHMUSA TIOJYUYCHHBIX 3HAHMWA JUIS TPHUHATHS TPaMOTHBIX
pelIeHNd B CUTYaIMsX, CBSI3aHHBIX C XUMHYECKUMH SBICHUsAMU. Llenn u 3amaum u3ydeHus
npeamera «XUMUS» MOJYYWIM HOAPOOHYI0 METOJMYECKYI0 HHTEpIpEeTaluio B pasjene
nporpammsl «[lmaHupyemplie pe3ybTaThl OCBOCHHUS MIPEIMETay, Oarogapsi 4eMy 00ecredeHo
4EéTKOE MpPEJCTAaBICHUE O TOM, KaKhe 3HaHUS M YMEHHs HMEIOT NpsAMOE OTHOIIEHUE K
peanu3a KOHKPETHOU 1IeNu.

MecTo B cTpyKTYpe y4eOHOro miana: B cucreme cpenHero oOuiero oopa3oBaHust « XUMHUS»,
u3ydaemas Ha 0a30BOM YpOBHE, IpU3HaHA 00sA3aTeNIbHBIM Y4eOHBIM MPEIMETOM, BXOISIIUM B
coctaB mpeaMeTHol obmactu «EcTecTBeHHble HayKku». YUeOHBIM IUIAaHOM Ha €€ M3yueHue
otBezieHo 70 ydeOHbIX yacoB, mo 1 wacy B Hememto B 10 m 11 kmaccax cooTBeTcTBeHHO. B
TEYEHHUE roJia MIIAHUPYETCS TPOBECTH MO 2 KOHTPOJILHBIE paOOTHI.

YMK: 1. O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crnankos. Xumus. 10-11 kimacc. YueOHHK.
2. 0. C.Tabpuensn, U. B. Tpurybuak Xumus. 10-11 kinacc. COOpHHK 3a/1a4 U yIIpaKHEHUH.
3. Tab6puensn O.C, bepéskun IL.H., Ymakoa A.A. u np. KonTponsHble U npoBepOYHbIE

pabotsl mo xumun. 10-11 kmacc - M.: [Ipocda, 2019

2.COAEP) KAHUE YYEBHOI'O NIPEMETA

10 KJTACC. OPTAHUYECKASA XUMUS
Teopernueckrie OCHOBBI OPraHUYECKOW XUMUHU



IIpenMer OpraHM4ecKOM XMMHH: €€ BO3HMKHOBEHME, Pa3BUTHE W 3HAUYEHUE B IOJIy4YCHHU
HOBBIX BEILIECTB U MaTepUajoB. Teopus cTpOeHUsl opraHnueckux coeauHennii A. M. bytneposa,
e€ OoCHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOpPMyYJIBI OpPraHWYECKUX BelecTB. l'omosnorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIEC CBS3U.

[IpencraBnenue o KiacCH(PUKAIMK OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHm4ecKux
COeMHEHUHN (cucremMaTHyeckas) M TpUBHAIbHbIE Ha3BaHWs BaKHEHIIMX IpeICTaBUTENEH
KJIACCOB OPraHU4ECKHUX BEUIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHUS BELIECTB W WX IPEBpAILEHUI: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIECTB M MaTepHajaMM Ha WX OCHOBE; MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB; HAOJIOJEHHE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUU (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).
VYrieBoaopoibl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKUI psa. MeTaH M 3TaH — mpocTeniue
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE M XHUMHUYECKHE CBOMCTBAa (peakUuu 3aMelIeHHs U
TOpEHHs1), HaX0XKJICHUE B IIPUPOAE, IOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psl. DTUIEH U MPOINUIEH — IPOCTeHIIne
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEakiuH TUIAPUPOBAHMS,
raJloreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U NOJIMMEpHU3aluN ), TOJyYeHHE U IPUMEHEHUE.

Ankanuensl. byraawen-1,3 u wmermnOyrtaauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanuu). Iloayuenne cMHTETHYECKOTO KaydyKa U PE3UHBI.

ANKHMHBI: CcOCTaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKUH psa. AueTruiseH —
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUUECKHE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUApATALIUM, TOPEHHUS ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3MYECKHME M XMMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE U IpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceoucmea (peaxkyuu 2ai02eHUpoOSaHUs U HUMpOBAHUs) NoIyYeHue u
npumenenue'. TOKCHYHOCTH apeHOB. |eHeTHYecKas CBA3b MEKIy  YIJIEBOJIOPOAAMH,
IPUHAJIEKAIIMMU K Pa3IUYHbIM KJIacCcaM.

[IpupoaHble UCTOYHUKHU YTIeBOAOpoAOB. [IpupoaHbIii ra3 W MOMYTHbIE HEPTSHBIE Tra3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTku He(pTH: TMEperoHka, KpPeKUHT
(TepMHUYECKH, KaTaTUTHUECKUii), mupoaus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOgyKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHUSl BELIECTB W WX NpPEBpaIllEHUI: O03HAKOMIJIEHHE C
o0pa3laMu MmjIacTMacc, KayuyykoB U pe3uHsbl; Koyutekuun «HedTs» u «Yronb»; MoaearupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOAHBIX; IPOBEACHUE NPAKTHUUECKOH pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuémnuwie 3a0auu

Bbrunciienus no ypaBHEHUIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElleCTBa WJIM HPOAYKTAa peaklMM IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3
UCXOJIHBIX BELECTB WJIM MIPOAYKTOB PEAKIIUH).

Kucnoponconepxaiiye opraHn4eckie coeIMHEHNs

[IpenenvHble OJHOATOMHBIE CHHUPTHI. MeTaHON W 3TaHON: CTpoeHue, (QU3NYecKue U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH MeETaJlJlaMH, TajJoreHOBOJOpOJIaMH, TOpPEHHE),
IpUMEHEeHNEe. BogopoiHbIe CBSI3M MEXAY MOJIEKYJaMHU CIUpPTOB. JlelicTBHEe METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaTOMHbIE CHHUPTHIL. ODTUJICHIVIMKONb W TJMLIEPUH: CTpPOeHHE, (HU3UYECKUe MU
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMU METaJIaMH, Ka4eCTBEHHAsI peaklns Ha

Kypcuéom B TekcTe BBIICICHBI JJIEMEHTHI COJCpPXKAHUSA YYeOHOTO MaTepuana, KOTOphIE H3Y4YarTCs B
03HAKOMUTEIILHOM TUTaHE W HE BKIIIOUAIOTCS B COCTaB MpeAMETHBIX pe3ynbTratoB ocBoerus OOIT COO Ha 6azoBoM
YpOBHE.



MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3M uesjoBeka. [IpuMeHeHHWe TIulepuHa W
STUJICHTJIUKOJISL.

@DeHo: CTpOoeHHE MOJIEKYJIbl, (U3NYECKUE U XUMHUYECKHE CBOHMCTBA. TOKCHYHOCTH (heHouna.
[Tpumenenue ¢penona.

Anpaerunipl U kemowusl. DopManblIerui, aneTalblerul: CTpoeHue, (U3NUecKue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKLMH),
MOJIyYEHUE U IPUMEHEHUE.

Ayemon: cmpoenue, ¢usuueckue u XxXumuueckue CcOUCMEA (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYeHUe U NPUMEeHeHUe.

OAHOOCHOBHBIE NpEJENbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAasi U YKCYCHasi KHCIOTBHI:
cTpoeHue, pu3nvecKre 1 XMMUYeCKUe CBOMCTBA (CBOICTBa, 001IMeE AJis KJlacca KUCIIOT, PeaKIus
TepuUKaNMK), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxuble 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONIU3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buosnorudeckas poib KUPOB.

VYrneBojabl: cocTaB, KilacCH(PUKaIuUs yrieBoJoB (MOHO-, IU- U Moducaxapubl). [ moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (PU3UYECKHEe U XUMHUYECKUE
cBoicTBa (B3aumojeiictBue ¢ ruapokcugom meau(Il), oxucieHue aMMHadyHBIM PACTBOPOM
OKcHa cepedpa, BOCCTaHOBIIEHUE, OPOKEHUE TIIFOKO3bI), HAX0XKICHHE B PUPOJIE, TPUMEHEHHE,
Oouonoruueckas posib. @otocunres. PpyKkTo3a Kak U30Mep IIIFOKO3bI.

Caxapoza — npedcmasumens Oucaxapuoos, 2uopoaus, HAXoNcoeHue 6 npupooe u
npumeHeHue.

Kpaxman u nemnrono3a kak npupofHble noiaumepbl. CTpoeHHe Kpaxmaja M LEJUIHOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (T'MIpoJu3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEPUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB W WX MPEBpallleHUN: MPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEaKuu OJHOATOMHBIX CIUPTOB (OKHUCIEeHHEe 3TaHona okcuaoM wmeau(Il)), MHOroaToMHBIX
cnupToB (B3auMoaelcTBue riuuepuHa ¢ ruapoxcunom wmenu(Il)), anbaerunoB (okucieHue
aMMMa4YHBIM pacTBOPOM OKcuga cepedpa u ruapoxkcugom menu(Il), B3aumoseiicTeue kpaxmana ¢
MO0JI0OM); IIPOBE/IEHNE PAKTUUECKOIN padOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIOTHI.

Pacuémnuwie 3a0auu

Boruncnenus 1no ypaBHEHUIO XUMUYECKOM peaklMu (Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TNPOJYKTAa pEakUH IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WJIN MPOAYKTOB PEAKIUH).

A3oTcozeprKale OpraHn4eckue COeAMHEHNS

Amunvl. Memunamun u anunun: cocmas, cmpoeHue, Quauyeckue u XuUmMudecKkue ceolcmea
(2copenue, e3aumooeticmsue ¢ 000U U KUCTOMAMLL).

AMUHOKHUCIOTHl Kak aM(oTepHble opraHudeckue coequHeHus. Puznyeckue U XMMHYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MMIMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
Ilentuasbl.

benku kak mNpupoAHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa O€NKOB: TUIPOJIN3, JeHATyparus,
Ka4eCTBEHHBIE pEaKIIuy Ha OeJKH.

OKCIepUMEHTANIbHBIE METOJbl W3YYEHMsI BEIIECTB W WX MpEBpallleHUl: HAONIOACHHUE U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JeHATypalus OENKOB INpH HAarpeBaHWM, ILIBETHBIC
peakiuu OeIKOB.

BrIcokoMOIEKyIIpHBIE COETUHEHUS

OcCHOBHbIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUU, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbIE




METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPU3aLNs U TOJTUKOHACHCALUS.

IInacmmaccol (nonudsmuneH, noIUNPoOnUeH, NOTUSUHUIXIOPUO, noaucmupon). Hamypanouoiii
U cuHmemuueckue Kayuyku (0ymaoueroswvill, XJI0PONPeHO8blil U U30NPeHosbill). Bonokna:
HamypaibHvle (XI0NOK, uiepcmyv, WENK), UCKYCCMBeHHble (ayemamuoe B0JI0KHO, BUCKO3a),
cunmemuueckue (Kanpow u 1a8cam).

DKCIIEpUMEHTANIbHBIC METOJbl HM3YYEHHs] BEHIECTB M MX MPEBPAIIEHUN: O3HAKOMIICHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyKOB.

Meostcnpeomemnvwie ceasu

Peanuzanus MEXINpeaAMETHBIX CBA3€M NpU M3yuyeHUM opraHuyeckod xummuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTEeCTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OTACIBHBIX IPEAMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHalu3, CHUHTE3, Kiaccu(UKalus, MEPUOJUYHOCTb, HAOIIOJCHHE, W3MEPEHHE, SKCIEPUMEHT,
MOJIeJTUPOBAHUE.

®duszuka: MaTepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, YIHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (DU3MYECKHE BETUYMHBI U €UHUIIBI
UX U3MEPEHUSI.

buonorus: kinerka, opranusM, Ouochepa, oOMEH BellecTB B oOpraHuszMe, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, yrIeBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbIE IOPO/IbI, [T0JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: muILEBbIE MPOIYKTHl, OCHOBBI PAIlMOHAIBHOTO IMUTAHUS, MOIOIIHUE CPEACTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThbl, MaTePUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.
11 KJIACC. OBIIASI U HEOPTAHUYECKAS XUMUA
TeopeTnueckre OCHOBBI XUMUU

XuMu4eckuil aneMeHT. AToM. Sapo aroma, M30TONBL.  DJEKTpOHHas 000JI0YKa.

DHepreTUuecKue YpOBHH, MMOJYPOBHU. ATOMHBIC opOHTaly, S-, P-, d-aneMenTbl. OCOOCHHOCTH
pacrmpeneneHus: JIEKTPOHOB M0 OPOUTAISAM B aTOMax 3JEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucremMa xumudeckux diaeMeHtoB /[l M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHell CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIO0XKHBIX BELIECTB
[0 TpyIIaM U rnepruojaM. 3HaueHHue NepUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHMMHUYECKas CBA3b. BHJBI XUMHUYECKOW CBs3M (KOBaJIGHTHas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOU
XMUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJNEKYJIIPHOTO M HEMOJEKYJSPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCMMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsaTre o mucnepcHbIX cucreMax. MICTHHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas mois
BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuueckux coequHeHuil. HomMeHkaTypa HEOpraHM4eCKHUX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHNYECKHUX BELIECTB, NPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuueckass peakuus. Krnaccupukanuss XUMHYECKUX peakIUii B HEOPraHWYeCKol WU
OpraHMYeCcKON XMMUU. 3aKOH COXpPAHEHHsI MAaCChl BELECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.




CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasdudHbIX ¢GakTopoB. OOpaTUMbIE peaKIvu.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIONIME HA COCTOSHUE XHUMHUYECKOTO PABHOBECHSI.
ITpunnun Jle larense.

OnektponuTrdeckas aucconuanusa. CuiapHble W cladbie 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEINECTB: KHCIas, HEUTpanbHasl, MENoYHast. [Ionamue 0 8000pOOHOM ROKa3zamee
(pH) pacmeopa. Peakuum HOHHOTO OOMeHa. [uUOpoiu3 HeopeaHuuyeckux u OpeaHUyecKux
eeuiecms.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIC pEaKIUu. [lonamue 06 s1eKkmpoause pacniagos u
pacmeopos coneii. Ilpumenenue snekmponusa.

OKCIEPUMEHTAIbHBIC METOJbl M3YUYEHHUs BEIIECTB W WX MPEBPAICHUN: JIEMOHCTpaIus
tabmun «lleproguyeckas cucrema Xxumu4eckux anemeHToB .M. MenpaeneeBay; H3ydeHHE
MoJeNIeld KPUCTAUIMYECKUX pemETOK; HaOMIOCeHHEe U ONMUCaHWE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHJIMKATOPA, PEAKIIUU
HOHHOTO OOMEHA); MPOBEJACHUE IMPAKTUUECKOW paboThl «BiusHue pa3audHbIX (aKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEaKII».

Pacuémmnuie 3a0auu

Pacuérel 0 ypaBHEHUSM XMMHYECKUX PEAKLUUW, B TOM YUCIE TEPMOXUMHUUYECKHE PaCUEThI,
pacu€Thl C UCMOJIBb30BAHUEM MTOHSATHS «MACCOBasl 10JIs1 BEILIECTBAY.

Paznen 2. Heopranuueckas Xumust

Hemeramnsl. [lonoxxenue HemetayioB B [leproanyeckoil CUCTEME XMMHYECKHUX 3JIEMEHTOB
J.1. MenzaeneeBa M OCOOCHHOCTH CTPOEHHS aToMOB. (DU3HUYECKHE CBOMCTBA HEMETAJLIOB.
AJToTpOnUs HEMETAUIOB (Ha MpUMEpe KUCIOPoia, cepsl, hocdopa u yriepoaa).

XHWMHYECKHE CBOWCTBA BAXKHEWMININX HEMETANIOB (TaJOreHOB, cephl, a3zora, Qocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUM (OKCHIO0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertaubl. [lonoxenue metaiuioB B [lepuoanueckoit cucteMe xuMuueckux 3yemeHToB /. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JOYEK aToMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUECKUN P HAMPSKEHUI
METaJIJIOB.

XUMUYEeCKHE CBOMCTBA BaKHEUIIMX METaNIOB (HATpUM, Kajuii, KalblUd, MAarHuid,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHHI.

OOmme cnocoObl mody4deHuss MetamioB. Memannypeusa. Kopposus memannos. Cnocobvul
3awumel om Kopposuu. lIpuMeHeHre METAIIIOB B OBITY U TEXHHKE.

OKCIEePUMEHTAIbHBIE METO/Ibl U3YUYEHHUs BEUIECTB U UX MPEBPALICHUN: U3YYEHHE KOJUIEKIIUU
«MeTtayibl W CIUIaBbl», OOpA3IOB HEMETAJJIOB; pEIICHHE OKCIEPUMEHTAIBHBIX 3a/1ay;
HAOMO/IEHUE M OMHCAaHWE JEMOHCTPAIMOHHBIX W JIa0OpATOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUJPOKCH/IA aJTFOMUHUS C pACTBOPAMHU KHCIJIOT U IIEJIOYEH, KAY€CTBEHHBIEC PEAKIIMM Ha KaTUOHBI
METaJlIoB).

Pacuémmnule 3a0auu

Pacuéter macchl BemecTBa uiu 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BEIIeCTB; pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XHMHUS U )KU3Hb

Ponp xumMum B obecriedeHHH 3KOJOTHYECKOW, SHEPreTHUeCKOM M MUIIEBOM Oe30MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSTHE O HaydHBIX METOJaxX IO3HaHUS BEHIECTB M XHUMHUYECKHX
peaKkui.

[IpencraBnenus 06 OOMUX HAYYHBIX MPUHIIUAIAX MPOMBIIIIICHHOTO MOTYYEHHUS BaKHEHIIINX
BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTENBHBIE MaTepHUalbl,




KOHCTPYKLMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuanbl i SJIEKTPOHUKH,
HAaHOMAaTepHAaJlbl, OpPTaHNYECKHE U MUHEpaTbHBIC YI0OpEHHUS.

XuMusi U 370pOBbE YEJOBEKAa: IpaBWiia MCIOIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos;
npaBuiia 6€30MacHOT0 HCIOIb30BaHMsI IPENapaToB OBITOBOM XUMUHU B TIOBCEITHEBHOM JKU3HHU.

Mesicnpeomemmunie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OOIICH M HeopraHudecKod Xumuu B 11
KJIacCe OCYIIECTBIISIETCSA Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSTHUM, TaK
U TIOHATUM, SIBJISIOLUIMXCS CHUCTEMHBIMU [JIsl OT/AEJBbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO
UKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TOHATHSA: Hay4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPUsl, aHATU3,
CUHTE3, KIacCHU(pUKaIUs, MNEePUOAUIHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, SBJICHUE.

@duszuka: martepusi, SHEprusi, Macca, aToM, DJIEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
PaInOaKTUBHOCTh, MOJEKYJa, YHEPreTUYECKUN YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, GU3NYECKUE BEIIMYUHBI U €IMHULIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kmetka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpacdus: MuHepabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHraioB, CEIbCKOXO03HCTBEHHOC IMpoOnu3BOACTBO, nUIcBasa MMPOMBIINIJICHHOCTD,
q)apMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX npceraparTtos,
IMPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCpHraioB, QJICKTPOHHAasA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

3. IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
JUYHOCTHBIE PE3YJIbTATHI

B cooTBeTCTBUHM C€ CHCTEMHOJEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3y/nbTaTOB OCBOEGHUs IHpeaMmeTa «XHMHs» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJICJICHBI CIIEAYIOLINE COCTABIAIOLINE:

— OCO3HaHHE OOYYAIOIIUMHCS POCCHICKON TPa)kTaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPENEIICHUIO;

— HaJM4Me MOTHUBAIIMU K 00Y4YEHHUIO;

— IEJICHANpaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAyKU XUMUU;

— TOTOBHOCTb U CHOCOOHOCTh OOYyYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH J€ATENIHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPHUCYLIUMH LEIOCTHOM CHUCTEME XHMHYECKOTO
o0pa3oBaHus;

— HaJM4Me MMPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTYpbl U CHOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKA3HEHHBIC ILJIaHBI.

JIMYHOCTHBIE Pe3yibTAaThl OCBOCHUS MpeAMeTa «XUMHUs» JOCTUTAIOTCS B €IUHCTBE yueOHOU
U BOCIHTATENbHOM aeATenbHOCcTH OpraHu3anu B COOTBETCTBUHM C T'yMAaHHCTUYECKUMU,
COLIMOKYJIbTYPHBIMHM, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHICKOIO
IpaXJaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPaBWIAMU MOBEICHMS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTaHOBJIEHUS
JUYHOCTH 00YYarOLINXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOGHMS TNpeAMeTa «XHUMHs» OTpa)xarT CPOPMUPOBAHHOCTH
OMbITa IMO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYYaIoOIIMXCs 10 pealn3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

1. I'paxxaaHCcKOro BOCIMTaHUA:

— OCO3HaHMs O0YyYaroIIMMHCS CBOMX KOHCTUTYLHMOHHBIX NMpaB M O0S3aHHOCTEW, YBa)K€HUS K
3aKOHY U IIPaBOIOPSIKY;



IPEICTABICHUS O COLUMAIBHBIX HOPMAax M IpPaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JESITEIbHOCTH IPHU CO3JaHUU YUYEOHBIX MPOEKTOB,
peleHrH yueOHbIX U M03HABATEIbHBIX 3a71a4, BHITOTHEHUH XUMHUECKUX IKCTIEPUMEHTOB;
CIOCOOHOCTH NMOHUMAaTh M IPUHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl JAPYIHX
IIPY aHAJIN3€ Pa3JINYHBIX BUJIOB YUEOHOMN AESITEIbHOCTH;

ITaTpHOTHYECKOro0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEMI0 OTEYECTBEHHOW XUMUU;
YBa)KEHUS K IPOIiecCy TBOpUYECTBA B 00IaCTU TEOPUU U NIPAKTUYECKOIO IIPUMEHEHUS XUMUH,
OCO3HAHMA TOTO, YTO JOCTIDKEHUS HAYKH €CTh pEe3yJbTaT JUIMTENbHBIX HaOII0IeHHH,
KPONOT/IMBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U IIPAKTUKOB;
MHTEpeca 1 MO3HABATEIBHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIONIEM aHaIn3e HH(popMaIiu
0 IEPENOBBIX JOCTH)KEHHUAX COBPEMEHHOM OTCUYECTBEHHOW XUMUM;
JlyXO0BHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIOCOOHOCTH OLIEHMBATh CUTYAIlHH, CBA3aHHBIC C XMMUYECKUMHU SIBICHUSAMH, U TIPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSCh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLIEHMBAaTh CBOE IOBEACHUE WU IIOCTYIIKA CBOMX TOBApUILEH C IO3ULUI
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUM ITUX MTOCTYIIKOB;
D®opMHUPOBaHUA KYJIbTYPBbI 310POBbS:

NOHMMaHMsI IEHHOCTEH 310poBOro M Oe3omacHOro o0pas3a >KHU3HHM; HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;
co0JII0ICHMS TTpaBHJ1 6E30M1aCHOTO OOpAIleHUs C BEIECTBAMU B OBITY, IOBCEAHEBHOM KU3HU
U B TPYJOBOM JEATEIIBHOCTH;

MOHMMAaHMsI LIEHHOCTH MPaBWJI HHAUBUYAIbHOTO U KOJUIEKTUBHOIO 0€30M1acHOI0 MOBECHUS
B CHUTyalMsX, YIPOXKAarOUIUMX 3J0POBBI0 M JKU3HM JIFOACH; OCO3HAHUSA IIOCIEACTBUM U
HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS alIKOr0JIsl, HAPKOTHKOB, KypEHUs);
TpyaoBoro BocniuTaHus:

KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEOBATEIbCKON  JIEATEIbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEITHHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYaCcTHE B pCIICHUM MPAKTUYECKUX 3a1a4 COLMAJIbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHHUIO MpodeccHil pasiuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE€ IIPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMMUH;

YBaXXEHUS K TPYAY, JHOJIAM TPYJa U Pe3yJIbTaTaM TPYIOBOM JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHAMBHUIYaIbHOM TpaeKTOpUU 0OpazoBaHMs, Oymyrien
npodeccun M peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IIeCcTBa;
IKOJIOTHYECKOI0 BOCIIUTAHMSA:

HKOJIOTMYECKU 11€7€CO00pPa3HOr0 OTHOUIEHMSI K NMPUPOAE, KaK MCTOUYHUKY CYIIECTBOBAaHUS
JKM3HHU Ha 3emIe;

MOHMMAHHUS TJI00aJIbHOTO XapakTepa S3KOJOTMYECKHX Npo0sieM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHMsI HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHKEHUH XUMMHU JUIS pEIIeHUs BOIPOCOB
palMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHsS ACUCTBUMN, NPUHOCALIUX BpEA OKPYXKAIOIIEW IPUPOLHON cpene,
yMEHUs IIPOTHO3UPOBATh HeOJIaronpusTHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
MpEeANPUHUMAEMBIX ACHUCTBUN U IPENOTBpALIaTh UX;

HaJIU4Msl PA3BUTOIO OKOJIOTMYECKOIO MBIIUICHHS, DJKOJOTMYECKOW KYJBTYPBI, OIIBITA
NEATEIBbHOCTH JKOJIOTMYECKON HAIpaBICHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON M COLMAIIbHON MpaKTHUKe, CIIOCOOHOCTH M YMEHUs



AKTUBHO MPOTHUBOCTOSITH HICOJIOTHU XeMo(poOuu;

7. LleHHOCTH HAYYHOT0 MO3HAHHUA:

— c(hopmMHpOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOILECTBEHHOM MPAKTUKH;

— TMOHUMAaHMs crneuu(pUuKM XUMUM KaK HayKd, Oco3HaHusi e€ poid B (HOpMHpPOBaAHHUH
palMOHaJIbHOTO HAYYHOT'O  MBIIUICHHUS, CO3JaHUM IEJIOCTHOIO MpEeACTaBIeHUS 00
OKpY’alollleM MHpE KaK O €IMHCTBE NPUPOJbl M YEJIOBEKa, B IO3HAHUU IPUPOJHBIX 3a-
KOHOMEPHOCTEH U pelIeHUH MPo0IeM COXpaHEHHs PUPOJTHOTO PAaBHOBECHS,

— yYOeXIEHHOCTH B OCO0OW 3HAYUMOCTH XHUMHUU JJIi COBPEMECHHOW IMBHWIM3AIUU: B €€
I'YMaHUCTHYECKON HalpaBICHHOCTH U BaXHOW pOJIM B CO3/IaHUU HOBOW 0a3bpl MaTepuaibHON
KyJbTYpbl, PEHICHUU TJI00aNbHBIX MPOOJIIEM YCTOWYMBOTO pPa3BUTUS UEIOBEYECTBA —
CBIPBEBOM, HSHEPreTUYECKOW, MHUIIEBOW W OKOJIOTHYECKON Oe30MacHOCTH, B Pa3BUTHHU
MEIUIMHBI, 00ECIICYEHNHN YCIOBUI YCIEUIHOIO TPyJa M SKOJOTUYECKH KOM(POPTHOU >KU3HU
Ka)KJI0r0 4iieHa OOIIeCTBa;

— €CTECTBEHHO-HAayYHOM TIpaMOTHOCTHU: IIOHUMAaHUS CYLIIHOCTH METOJIOB  ITO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCHOJIb30BaTh MOJTy4YaeMble 3HAHUS
JUIS aHaiu3a M OOBSCHEHHUS SBJICHUM OKpYKAIOLIEro MHpa U MPOUCXOJAAIIUX B HEM
W3MEHEHUN; yMEHHMsI JlelnaTh OOOCHOBAHHbBIE 3aKIIOYEHHS HAa OCHOBE HAy4HbIX (DAKTOB U
MMEIOIINXCS TAHHBIX C LEJbIO MOTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSTEIHHO MCIOJIB30BaTh XUMUYECKUE 3HAHUS ISl pellIeHusl MpooeM B
peaNbHBIX KU3ZHCHHBIX CUTYAIHIX;

— MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

— TOTOBHOCTM U CHOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHHUIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM [0 XHMHHM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTAMHU;

— HHTepeca K 0COOEHHOCTSM TpyJa B pa3indHbIX chepax npodhecCuoHaTbHON NesTEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI
MeTtanpeameTHble pe3ybTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMHUs Ha YPOBHE CPEIHEro

obmiero  o0pa3oBaHUS  BKJIIOYAIOT: 3HAUYMMBIe It (OPMHUPOBAHHS  MHPOBO33PEHUS

00y4JaromnXCcsl MEKIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) 00IIeHAyYHbIE TOHSATHS, OTPAXKAIOIIINE

[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHENU(HUKY METOJOB TMO3HAHHUSA, HCIOJIb3YEMbBIX B

€CTeCTBEHHBIX HayKax (MaTepus, BEIEeCTBO, DHEPIHUs, SIBICHUE, MPOIIECC, CUCTeMa, HAYyYHBIN

(dakT, NPUHLMNI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBaHME, HaOJIOJIEHUE,

U3MEepeHHe, IKCIEPUMEHT U JIp.); YHUBEpCAIbHbIE yUeOHbIe AecTBUs (TO3HABaTENbHBIE, KOM-

MyHUKATHBHBIC, PETYJISATHUBHBIE), oOecrneunBatonme GOpMHpPOBaHHE  (PYHKIIMOHAIBHOU

IPaMOTHOCTH UM COLIMAIBHOM KOMIIETEHIHMH OOYyYaromMXCsl; CIIOCOOHOCTh OOyYaroImuxcs

HCIIOJIb30BAaTh OCBOEHHBIE MEXAMCUUIJIMHAPHBIE, MHPOBO33PEHUYECKWE 3HAHUA U YHHU-

BepcalibHbIe YUeOHBIE JCHCTBHUS B MO3HABATEIHLHON U COLIMAIBLHON MTPAKTHKE.

MertanpeameTHble  pe3yJbTaThl  OTPaXKalOT OBJIAJEHUE YHHUBEPCAIbHBIMU  Y4€OHBIMU

MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JIEHUCTBUSMU.

Osnadenue ynugepcanbHolMu YUeOHbIMU NOZHAGAMEIb HBIMU OCTICIMEUAMU:

1. ba3oBbIMH JIOTHYECKUMHM AEeHCTBUSIMM:

— €aMOCTOSITENbHO (OPMYJIMpPOBAaTh U  AaKTyaJIU3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

— OIpeneNsTh LeNH MAeSITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACSITEIBHOCTU C MOCTaBICHHBIMHU LIEJISIMHU;

— WCTOJIb30BaTh MPU OCBOCHHWHM 3HAHWUN TMPUEMBI JIOTMYECKOTO MBIIUICHUSI — BBIIEIATH
XapaKTepHble MPU3HAKKM TOHATHM M yCTaHaBIMBAaTh WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIHME MOHITHS I OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SIBJICHUM;

— BBIOMpPATh OCHOBAHUS U KPUTEPHUH IS KITacCU(DUKAIINY BEIIECTB M XUMUYECKUX PEAKIUI;

— YCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEK/y H3y9aeMbIMU SBJICHUSIMU;

— CTPOUTH JIOTHYECKHE pacCykaAeHus (MHAYKTUBHBIE, IEAYKTUBHBIC, IO aHAJIOTUH), BBISBIATH



3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BBIBOBI
U 3aKJIIOUEHUS;

IPUMEHATh B INPOLIECCE MO3HAHUS MCIIOJIb3YEMble B XHMHUHU CHMBOJHMYECKHE (3HAKOBBIC)
MOJIENIH, TPEOOPa3OBBIBATE MOJEIbHBIC NPEACTABICHUS — XHWMHUYECKUH 3HAK (CHMBOII)
JIEMEHTa, XUMHYecKass (opMysa, ypaBHEHHE XUMHUYECKOM peakuuu — IpU peIIeHUH
yueOHBIX MO3HABATENbHBIX W MPAKTUYECKHX 3ajady, MPUMEHSTbh Ha3BaHHBIE MOJICIbHbIC
IIPEICTABICHNS U BBIBICHHUS XAPAKTEPHBIX IPU3HAKOB HM3yYaeMBbIX BEIIECTB U XHMH-
YECKUX PEAKLIHI;

Ba3oBpIMHE HcciIen0BaTEILCKUMH AeHCTBUSMU:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;
dopMynMpoBaTh L€IM UM 3aJa4d  HCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCH B KadecTBE HHCTPYMEHTA IIO3HAHUS H
OCHOBBI Ul (OPMHMPOBAHUS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYKJICHU;

BIAJCTh HABBIKAMH CAMOCTOATEIBHOIO IUIAHMPOBAHHMA M IIPOBEIEHUS YYEHHUYECKUX
9KCIIEPUMEHTOB, COBEpLICHCTBOBAaTH yMEHMs  HaOdoAarh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJILHO NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIMpOBaTh OOOOLIEHHUS U BBIBOJIBI
OTHOCHUTEJIbHO JOCTOBEPHOCTU pE3yJbTaTOB MCCIEIOBAHUS, COCTaBISATH OOOCHOBaHHBIN
oT4€T O MpoAeTIaHHOM padore;

npuoOpeTaTh ONBIT YYEHMUYECKOH HCCIEeNOBAaTEIbCKOW M IMPOEKTHOM JIeATEIbHOCTH,
IPOSBJISITh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB DPELICHUS
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IT03HAHUS;

Ipuémamu padoTsl ¢ HHPOpMaIIHeE:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMALUH (HayYHO-TIOYJISIpHAs JIUTEpaTypa
XMMHUYECKOI0 COJEepXaHMs, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa), aHAIU3UpPOBAThH
MHGOPMALIMIO PA3TUYHBIX BHIOB W (OPM MPEICTABICHHS, KPUTUYECKH OILICHUBATH €&
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

dopMysMpoBaTh 3ampockl M MPUMEHATHh pa3JIMYHbIE METOJIbl IpH TIOMCKE M O0TOOpe
uHbopManuu, HeOOXOJUMOI [T BBINOJIHEHUS Y4eOHbIX 33a]a4 ONpeIeIEHHOIO THIIA;
nproOpeTaTh OIBIT HKCHOJIb30BAHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAbHYIO (QOpMYy MpeacTaBieHuss HHGOpMaluu (CXEMBI,
rpaduKy, TUarpaMMsl, TaOJIMIIbL, PUCYHKH U T. I1.);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOU
uHpopMalMel: NMPUMEHATh MEeXIpeaAMeTHble ((U3nYecKkue M MaTeMaTHYeCKue) 3HAKU U
CUMBOJIBI, (hOpMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U PeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.
Ognadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCLICIEUAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJE IUANOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJAEHU, (HOPMYIHpPOBATH CBOU MPENJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYNIaTh C Ipe3eHTallledl pe3ybTaTOB I103HABATEIbHON JEATEIbHOCTH, MOJYyUYEHHBIX

CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TpoeKkTa M (OPMYJIHUPOBATH BBIBOJLI IO pe3yjbTaTaM MPOBEAEHHBIX
WCCJICIOBAHUIM TyTEM COTJIAaCOBaHUS TO3MIMA B XOJe OOCYXACHUS W OOMEHa MHEHHUSIMH.
Osnadenue ynugepcanbHoIMu pPecyisimueHbIMU OCUCMGUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBJIATH CBOK I103HABATENIBHYIO JESTEIbHOCTD,
orpenenss e€ ey U 331a4, KOHTPOJIMPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
MpeiaraéMblii anropuT™ JeHCTBUM IPU BBHIIOJTHEHUH YYEOHBIX U UCCIIEIOBATENbCKUX 3a/1a4,
BbIOMpaTh Hanbomnee 3(h(HheKTUBHBINA cIOCO0 UX pPelIeHHs ¢ YYETOM MOTYUYEeHUs] HOBBIX 3HAHUM
0 BEIIECTBaX U XUMUYECKUX PEaKLUAX;



— OCYILECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CaMOOLIEHKH.
IIPEJAMETHBIE PE3YJIbTATbI
[IpenmeTHbie pe3yabTaThl OCBOSHHS MPOTPAMMBI CPETHETO OOIIEro 0Opa3oBaHMs 110 XUMHUH

Ha  0a30BOM  ypOBHE OpPUEHTHPOBAHBI Ha obecrieyeHne PEUMYIIECTBEHHO

001ieo0pa3oBaTenbHON M OOMIEKYIBTYPHON MOATOTOBKH oOydaromuxcs. OHM BKIIIOYAIOT: CIICTl-

ududeckue JUist yueOHOro mpeamera « XuMush» HaydHble 3HaHMsI, YMEHHs U CIIOCOObI eicTBUi

10 OCBOEHUIO, HHTEPIIPETALIMHU U MPEOOPa30BAaHUIO 3HAHHMA, BUIBI ACATEIBHOCTH I10 TOIYYECHUIO

HOBOI'O 3HAHHSA M IPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX YYE€OHBIX U pEATbHBIX KU3HEHHBIX

CUTyallUsX, CBSI3aHHBIX C XUMHEH. B mporpamme mpenMeTHble pe3yJsbTaThl IIPEICTaBIECHbI 110

roflaM U3y4eHHusl.

10 KVIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca « OpraHuuecKkast XUMUs OTPaKaroT:

1) cghopmuposannocms npedcmasnenull: 0 XUMAYECKOH COCTAaBIIAIONICH €CTeCTBEHHO-HAyYHOU
KapTUHbBI MUPA, POJIM XUMHUH B MIO3HAHUM SIBJICHUH NMPUPOJBI, B (POPMUPOBAHNUN MBIIUICHUS
U KyJIbTYpbl JUYHOCTH, €€ (PyHKUIMOHAIBHOH TPAaMOTHOCTH, HEOOXOJMMOM JJIsi peuIeHus
MPAKTUYECKUX 33a]a4 M 3KOJOIMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U
IIPUPOJHOM Cpejie;

2) @radeHue CUCTEMON XMMUYECKUX 3HAHUI, KOTOpas BKIKOYAET: OCHOBOIIOJIAratoIue MOHATUS
(XMMUYECKUI 3JEMEHT, aTOM, 3JEKTPOHHAas OO0OJI0OYKAa aTOMa, MOJIEKYJa, BAJIEHTHOCTD,
JIEKTPOOTPHULIATEIbHOCTh, XMUMHYECKasl CBS3b, CTPYKTypHass ¢(opmyna (pa3BépHyTas Hu
COKpaul€HHasl), MOJb, MOJSpHas Macca, MOJISIPHbI O0O0BEM, YIVIEPOJIHBIM CKEJeT,
(GyHKUIMOHATBHAS TPYIINA, PAJUKaAN, U30MEpUsi, H30MEPhl, TOMOJIOTUYECKUN psifl, TOMOJIOTH,
YIJIEBOAOPOAbI, KHCIOPOA- U  a30TCOJAEpKallMe COEAMHEHHs, MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs); TEOPUM M 3aKOHBI (Teopus
CTpOeHUsl opraHudeckux pemiects A. M. ByTiepoBa, 3akOH COXpaHEHHs MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAllUe B
OCHOBE IMOHMUMAaHUS TPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBICHHUH, (PaKTOJIOTHIECKUE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH M O€30IaCHOM MCIIOJb30BAaHUM BaKHEUIIMX
OpPTaHUYECKUX BEUIECTB B OBITY M MPAKTHYECKON JIEATEIIEHOCTH YEJIOBEKa;

3) cgopmuposanHocms yMeHUl 6biA6IAMb XAPAKTEPHbIE MPHU3HAKU MOHATHUN, YCTaHABIMBATb
UX B3aUMOCBS3b, UCHOIb3064Mb COOTBETCTBYIOINE IOHATUS IIPU OINHCAHUU COCTABa,
CTPOECHUS U MPEBPAILICHUN OPTAHUYECKUX COCTUHEHU;

4) chopmuposanHocmyb YMeHUll UCHObL306aMb XUMHUYECKYI0 CHUMBOJHMKY JJIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpaul€HHON) (OopMysn OpraHMYEcKUX
BEUIECTB U YpPaBHEHUH XUMHUYECKHX PpEaAKIUH; wu3zeomasiusams MOJEIN MOJIEKYI
OpPraHMYECKUX BEILECTB MJI1 WUIIOCTPAllMM HX XUMHUYECKOTO U IPOCTPAHCTBEHHOIO
CTPOCHHS;

5)  COpMUPOBAHHOCMb YMEHUL YCMAHABIUEAMb TIPUHAIIICKHOCTh N3YYEHHBIX OPraHMYECKUX
BEIIECTB 110 UX COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY KJlacCy/TpyIIe coelMHeHUN (yriie-
BOJOPOJBI, KHUCJIOPOA- M  a30TCOJEp)Kallli€ COEIUHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COeIMHEHU ); daéamb UM Ha3BaHUs 1o cucreMaTnueckoir Homenkiarype (IUPAC), a Takxke
MPUBOJUTh TPHUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH,
MPOIUJIEH, alleTUJIeH, TUJICHTIIUKONb, TIUIEepuH, (eHol, (Gopmanbaerus, aneTanbIeru/,
MypaBbHHAs KHUCJIOTa, YKCyCHas KHCJOTa, OJIEMHOBas KHUCJIOTA, CTEApUHOBAsl KHUCIIOTA,
TIF0K032a, PpyKTO3a, Kpaxmal, MeJTi0a03a, TIUIH);

6) copmuposannocms ymeHusi onpeoenams BUAbBl XMUMHUECKOH CBA3M B OpPraHMYECKHX
COEUHEHUAX (OIMHAPHBIE U KPATHBIE);

7)  c@opmuposanHoCmb YMeHUs NpuMeHsAms TOJO0KEHHUs] TEOPUU CTPOEHUS OpraHMYEeCKHX
BemiecTB A. M. ByTiiepoBa /7151 00bsICHEHHSI 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

8) cgopmuposannocms yMenuti Xapaxkmepu3oéams COCTaB, CTpOEHHE, (U3HUECKHE U



XMMHYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENEH pPa3IMYHbIX KIJIACCOB OPTaHUYECKUX
BellecTB (METaH, TaH, STWICH, MPOMWIEH, alleTuiIeH, OyTaauen-1,3, metunoyraauen-1,3,
OEH30J1, METaHOJI, STAHOJI, STUJICHTIIUKOJIb, MIMLEPHH, (PEHO, alleTalbIeru1, MypaBbUHAS U
YKCYCHasl KHCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUIl0JIo3a, AaMUHOYKCYC- Hasi KHCJIOTa);
UNTIOCMPUPOBams TEHETUYECKYIO CBA3b MEXIY HHUMH YpPaBHEHHSMU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIHid ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

9) COpMUPOBAHHOCMb YMeHUs XApaKmepu3oeams WCTOYHUKH YTICBOAOPOAHOTO CHIPHA
(HedTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI UX MEepepabOTKH W MPAKTHYECKOES MPUMEHEHUE
MIPOJYKTOB MepepadboTKH;

10) COpMUPOBAHHOCMb YMEHUL NpOo8OOUMb BBIYHUCICHUS 1O XHMUYECKUM YPaBHEHUSM
(Maccbl, 00bE€Ma, KOJIMYECTBA UCXOIHOTO BEILECTBA WIIM MPOAYKTAa PEAKIUU 110 U3BECTHBIM
Macce, 00bEMy, KOTMIECTBY OJTHOTO M3 HCXOJIHBIX BEIIECTB MU MPOAYKTOB PEAKIIHH );

11) copmupoeaHHocmsy ymenull 61adems CUCTEMON 3HAHMH 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCHOJB3YEMBIX B XUMUU MPU U3YyUYEHUHU BEUIECTB U XUMHUYECKHUX SIBICHUN (Ha-
OnmoZicHne, HW3MEpEHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE), UCHOIb306AMb CUCTEMHBIC
XUMHYECKUE 3HAHWS JUIsI TPUHATUS DPELICHUH B KOHKPETHBIX >XU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

12) chopMupo8aHHoCcmyb yMenull coda0ams npasuia TOJNb30BaHUS XUMHUYECKOH MOCYIoH U
nabopaTopHbIM O0OpyJOBaHUEM, a Takke IMpaBwia oOpallleHus C BelleCTBaMH B
COOTBETCTBUH C MHCTPYKIIMSIMH T10 BBIITOJIHEHHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

13) COpMUPOBAHHOCMb YMEHUU NIAHUPOBAMb W BbINOJHAMb XUMHUECKUH HKCHEPUMEHT
(mpeBpallleHUs OPraHUYECKUX BEIECTB MPU HATPEBAHUU, MOJYyUYEHUE ATHIICHA U U3YUYCHHE
€ro CBOWCTB, KaQU4eCTBEHHBIC PEAKIMM OPTraHWYECKHX BEIICCTB, JIEHATYypaIus OCIKOB IpH
HarpeBaHWH, I[BETHbIE pEaKIUU OENKOB) B COOTBETCTBUM C TMPaBWIAMU TEXHHUKHU
0e30macHOCTH TpU OOpalleHHH C BeHIeCTBAMH U JIAOOPAaTOPHBIM 00OpPYJIOBaHHEM,
npedcmasiames Pe3ylbTaThl XUMHYECKOTO SKCIEPHUMEHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIUN U hopmyauposams BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

14) c@hopmupo8anHoCmb YMeHUll KpUMuyecku aHaiusupo8ams XUMUYECKYI0 HH(POpMAIHIO,
M0JIy4aeMyto 13 pa3HbIx ucTouHukoB (CMU, UnTepHeT u 1p.);

15) copmupoeaHHocms  yMeHull coOn00ams  npasuna  SKOJOTHYECKH  I11e1eco00pa3Horo
MOBEJICHUS B OBITY M TPYJOBOHM JEATEIHLHOCTH B IIEJIIX COXPAHCHHSI CBOETO 370POBBS U
OKpYy’Karolled MPUPOTHONW CpeAbl; 0CO3Hasamv OMACHOCTh BO3JCHCTBHS HA IKUBBIC
OpPTaHU3MBI OTPECIIEHHBIX OPTAaHWYECKUX BEIISCTB, IMOHWUMAas cMbICcH mokaszarens [1JIK,
noscHams Ha TpUMepax CrocoObl YMEHBIIEHUS U MPEeNOTBPALICHUS WX BPEIHOTO BO3-
JICWCTBUA HA OPraHU3M YEJIOBEKA;

16) UIs OOYYAIOIIMXCS C OTPAaHHMYEHHBIMM BO3MOXHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEUICCTB M XUMHUYCCKHX SBJICHHIA,

17) JUIA CIENbIX U cTabOoBUIMIIMX OOYYaIOIIUXCS: YMEHUE HCTOIb30BaTh PeNbe()HO TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins muist 3anvucu XuMU4eckux Gopmy.

11 KJACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaKaIOT:

1) cgopmuposanHocms npedcmasienull: 0 XAMUYECKOH COCTABIISIONIEH eCTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B ITO3HAHUU SIBJICHUH MPUPOIBI, B (DOPMHPOBAHUH MBIIIIJICHHS
U KyJIbTYpBl JIMYHOCTH, €€ (HYHKIHMOHAIBLHOW TPAaMOTHOCTH, HEOOXOAMMOH IS peIIeHHUS
MPAaKTUYECKUX 33]a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO U
MIPUPOIHOM CpeJe;

2) @radeHue CUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpast BKIFOYAET: OCHOBOIOJIATAIOIINE TOHSITHS
(XUMHYECKUI DJIEMEHT, aTOM, H30TOM, S-, P-, d-3JIEKTPOHHBIC OpPOWTAIM aTOMOB, HOH,
MOJIeKyJa, MOJb, MOJIAPHBIA O00BEM, BaJIEHTHOCTH, JIIEKTPOOTPUIIATETHHOCTh, CTENEHBb
OKHUCJICHUS, XUMHUYECKas CBsI3b (KOBaJCHTHAs, WOHHAs, METaJTM4ecKas, BOIOPOJHAs),
KpUCTAJTUYECKAsl PEIIeTKa, THITBl XUMUYECKHX pEaKIMid, pPacTBOp, 3JICKTPOJIHUTHI, He-



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

ANEKTPOJIUTHI, HIIEKTPOJUTHYECKAs] AUCCOLUAIUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  pEaKkluu, XHUMHYECKOE paBHOBECHE, TEOPUU M  3aKOHBI (Teopus
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoauueckuid 3akoH JI. M. MenpaeneeBa, 3akoH
COXpaHEHHsI MACChl BEILIECTB, 3aKOH COXPAHECHUS U MIPEBPAICHUS] SHEPTUH MPU XUMHUUECKUX
peaKklusaX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMUS,
JeKalMe B OCHOBE MOHMMAaHHSA MPUYMHHOCTH W CHUCTEMHOCTH XHWMHUYECKHX SBIICHUH,
(dakToNOrMUecKue CBEIEHUS O CBOWCTBAaX, COCTaBe, TIONYyYeHUH U 0Oe30MacHOM
UCIOJIb30BAaHUN BA)KHEUIIMX HEOPraHWYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
JeSITeIbHOCTH YEJIOBEKa;

copmMupo8aHHoCcms yMeHUll 8blA6IAMb XapAKTEPHbIE MPU3HAKU TOHATUH, YCIMAHA8IUEAMD
WX B3aMMOCBS3b, UCNOIb306aMb COOTBETCTBYIONIME MOHATHS MPU ONHCAHMM HEOPTaHU-
YECKUX BEUIECTB U UX MPEBPALICHUN;

copmMupo8aHHOCms YMeHULl UCNOIb306aMb XUMUYECKYI0 CHMBOJIUKY JUIS COCTABIICHHS
(GbopMyI1 BELIECTB M YpaBHEHUI XMMHUYECKUX PEAKIUi; CUCTEMATUYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHasibHbIC Ha3BaHHs OTICIbHBIX HEOPTaHUYECKHUX BEIISCTB (YrapHbId Tras,
YTJICKUCIBIN Ta3, aMMHUaK, raiméHasl U3BecTh, HeraméHasi U3BECTh, MUThEBAs COJa, MUPUT U
p.);

cpopmuposanHocms yMeHull onpedeisims BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHHSIX PA3IMYHOIO COCTaBa; BUJ XHMHUYECKOW CBS3HM (KOBaJIGHTHA,
WOHHAs, META/NINYECKasi, BOJOPOJHAs) B COCIMHEHMSIX;, THUIl KPUCTAJUTMUECKOW PEHIETKH
KOHKPETHOT'O BeIIeCTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYEeCcKas); XapakTep
Cpelbl B BOAHBIX PACTBOPAX HEOPTraHMYECKUX COCTUHEHUII;

copmMuposaHHOCms yMeHUll YCmaHaeIueams MPHUHAIICKHOCTh HEOPTaHMYECKUX BEIIECTB
M0 UX COCTaBy K OMNpPENENEHHOMY Kiaccy/Tpynre COEIUHEHHH (MpOoCThle BellecTBa —
METaJIJIbl U HEMETAJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE THAPOKCHBI, COJIH);
cpopmuposanHocmes  yMeHull  packpwviéams CMBICT Tepuogudeckoro 3akona J[. U.
MenzaeneeBa W JAEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (DYHKIIHH;

cghopmuposanHocms  yMeHuU  Xapakmepuzoeamv — SIEKTPOHHOE CTPOECHHE  aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuonoB Ilepuoanueckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB
JI. W. MenneneeBa, WCIONB3YyS TMOHSATHS «S-, P-, O-3J€KTpOHHBIE OpOUTATNY,
«IHEPTETUYECKUE YPOBHUY»; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKHUX
3JIEMEHTOB M UX COEIMHEHUM 1o nepuodam u rpymnmnam [lepuoanueckoil cucteMbl XUMHYE-
ckux anemenToB /1. V1. Meneneera;

cpopmuposannocmes  ymeHuu  xapakmepuszoéamsv  (Onucvliéams) OOLUIME XUMHUECKUE
CBOMCTBAa HEOPTAaHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB; n00mMEepucOamy CyIeCTBOBAHHE
TEHETUYECKON CBSI3M MEXJIy HEOPTaHMYECKUMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

chopmuposaHHocmy yMeHUus KiAcCUGUyuposams XUMUYECKUE PEAKIUU IO Pa3IUIHbIM
MpU3HAKaM (YHCITy U COCTaBY PEarupyrolrux BEIECTB, TEIIOBOMY Y (PEeKTy peakiuu, u3me-
HEHUIO CTETNeHeH OKUCIICHUS YJIEMEHTOB, 00pPaTUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTropa);
chopmMupo8aHHOCmy YMeHUll COCMAsiams YPaBHEHUS PEaKIUil pa3TUYHBIX THUIIOB; MOJHBIE
M COKpaIEHHbIE YpaBHEHUS PEAKIMii MOHHOTO OOMEHA, YYUTHIBAsl yCIIOBHSI, TIPH KOTOPBIX
9TH PEeaKUUU UAYT 10 KOHIIA;

chopmMuUpoBaHHOCMb YMeHUll Npo8ooums PEaKIUU, TOITBEPKIAIONINE KAaYeCTBEHHBIN
COCTAaB PAa3JIMYHBIX HEOPTAaHWYECKUX BEIIECTB;, pPACNO3HABAMb OMBITHBIM IyTEM HWOHBI,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

copMUPOBAHHOCIb YMEHUIl PACKPbI8amMb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKIuii MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHCca ATUX PEaKIIHii;
chopmuposannocms yMeHul 00bACHAMb 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu OT



15)

16)

17)

18)

19)

20)

21)

22)

pa3nuyHbIX (AKTOPOB; XapaKTep CMEILEHUS XMMHUYECKOIO PaBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [larense);

cpopmuposannocmes  yMmeHull Xapakmepuzoeamv XUMHUYECKHE IIPOLECChI, JIeXKallhue B
OCHOBE  IPOMBIIUICHHOTO  TOJY4YEHUS CEpPHOM  KUCIOTBl, aMMMaka, a  Takke
c(OPMHPOBAHHOCTh TpPEACTAaBICHUNA 00 OOMMX HAYYHBIX HPUHIMIIAX U SKOJIOTUYECKUX
IpobeMax XUMHUYECKOr0 ITPOU3BOICTBA;

cpopmuposannocmes  ymenuti npogooums BBIYMCIEHUS C HCIOJIb30BAHUEM IOHATHSA
«MaccoBasi J0JI BEUIECTBA B PACTBOpE», OOBEMHBIX OTHOLICHUN Ta30B MPU XUMHUYECKHUX
peaKIMsIX, Macchl BEIEeCTBA MM 0O0BbEMA ra3oB IO M3BECTHOMY KOJMUYECTBY BEIIECTBa,
Macce Wi 00BbEMY OJHOIO M3 yYacTBYIOLIMX B PEaKLUU BEIIECTB, TEIIOBOro 3¢ddexra
peakuyu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, NPEBPALLEHUS U COXPAHEHUS
SHEPIUu;

cpopmuposannocme ymeHuti cobniooams npasusia NOAb30BAHNUSA XMMUYECKOH IOCYIIOW U
nabopaTopHBIM O0OpYyJOBaHUEM, a TakkKe IMpaBWwia oOOpalleHus C BeIIeCTBAMH B
COOTBETCTBUM C HHCTPYKLUSAMHU I10 BBIIIOJHEHUIO JTA00PATOPHBIX XUMUUECKUX OIBITOB;
chopmMupo8anHocms  yMeHUll NIAGHUPO8AmMb U  BbINOJIHAML XUMHUYECKUN 3KCIIEPUMEHT
(paznokeHue IepoKcHaa BOJOPOJa B IPUCYTCTBHM KaTalu3aTopa, OIpPENElIeHHE Cpeibl
pacTBOPOB BELIECTB C IOMOLIbIO YHHMBEPCAJIBHOI'O HMHIMKATOpa, BIMSHUE pa3IMYHBIX
(akTOpPOB Ha CKOPOCTh XMMHYECKOW DPEaKIUH, PEaKIMH MOHHOTO OOMEHa, KayeCTBEHHBIC
peaknuu Ha cyibdar-, kapOOHAT- M XJIOPUA-aHHOHBI, Ha KATHOH aMMOHMs; pelleHHe
HKCHEPUMEHTAIbHBIX 337a4y 1o TemaMm «Mertamasl» u «HemeTamib») B COOTBETCTBUHU C
MpaBWIaMU TEXHUKH O€30MacHOCTH IpU OOpallleHMH C BELIECTBAaMH U J1abOpaTOPHBIM
000pyI0BaHUEM, npedcmasisamy pPe3ysibTaTbl XMMUYECKOI0 SKCIIEpUMEHTA B (JOpME 3aucu
YpaBHEHHH COOTBETCTBYIOIIMX pEAKUUN H popmyiuposams BBHIBOJB HAa OCHOBE 3THX
pe3yJIbTaTOB;

cpopmuposanHnocmes yMeHUll KpUMuuecKu anaiu3uposams XUMHUYECKYI0 HH(POpMaIHUIO,
M0JIy4aeMyto 13 pa3HbIx ucTouHukoB (CMMU, UnTepHeT u 1p.);

cghopmuposanHocms  ymeHuu coOM0O0amsv  Npasusia  AKOJOTUYECKH 1EeTIecO00pa3HOro
MOBEJCHUSI B OBITY M TPYJIOBOH AEATENbHOCTH B LIETSX COXPAHEHUS CBOErO 3/0POBbs U
OKpy’arolled MpHUPOJHON cpeibl; OCO3HAaBaTh OMNACHOCTh BO3ACHCTBHUS Ha IKHUBBIC
OpraHu3Mbl ONpeAETIEHHBIX BeIIeCTB, MOHUMas cMbicha nokaszarens [IJIK, nosacwams nHa
IpUMEpax CIOCOObl YMEHBIICHUS U MPEJOTBPALEHUs WX BPEAHOIO BO3/AEHCTBHS Ha opra-
HU3M YEJI0BEKa;

Ui O00ydYaroIuxcs C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS: YMEHHE NPUMEHSThH
3HAHHSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL CIIETBIX M CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE UCIOIb30BaTh Pelbe()HO TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiiis 1u1st 3anucu Xumuueckux Gopmyd.

4. TEMATUHYECKOE IINTAHUPOBAHHUE C YKA3AHUEM KOJIMYECTBA YACOB

JIJISI KAYKJIOW TEMBI, TIPOBEPOYHBIX 1 KOHTPOJIBHBIX PABOT, IIOP u DOP
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10 KJIACC




Tema 1. HpellMeT yCTaHaBHI/IBaTB OTHOILEHUS 5 Kp NQI WWWDerIOdICtab|erU
opramusecion MEXy YYUTEIEM U yIEHUKAMH,
xumun. Teopus
CIOCOOCTBYIOUINX TTO3UTUBHOMY
XUMHUYECKOI0o
BOCIIPHUSATHIO YYAIIUMUCS
cTpoeHust ®
P p— TpeOoBaHUi 1 TPOCKO yuuTes, }
POP— AKTUBU3AIMH UX TTO3HABATEIILHOM
NeSTeIbHOCTH;
Tema 2. OOy KJIaTh IIKOJIBHIUKOB 10 |IL.P. Nel. http://www.hij.ru/
Yraesozoponst COOJIIOIATh HA YPOKE
OOLIENPUHATHIE HOPMBbI
TIOBEJICHHUS, TIPABUIIA OOIICHUS
CO CTaplIMMU (YUUTEISAMU) U
CBEPCTHHKAMHU
(ILIKOJIbHUKAMHU );
Tema 3. HpI/IBJIeKaTI) BHUMAHUC 12 HPNQZ http//ChemIStl’v-
Kucaoponconepsain IIKOJIEHUKOB K ICHHOCTHOMY chemists.com/index.ht
HE OpraHn4ecKue ..
ACTIEKTy M3y4YaeMbIX Ha yPOKe .
coexmmenus (12 ) y usy yp mhttp://www.alhimik.
SIBIICHHIA, fu
OpraHU30BBIBATH PA0OTY AeTei _
C COIMAJIbHO 3HAYUMOM
nHpopmanuelt — obeyKaaTh, http://www.alhimik.ru
BBICKa3bIBaTh MHCHHC;
Tema 4. HICIIOIb30BaTh BOCIIUTATENbHBIE| 3 http://schoolbase.ru/ar
A30TCOACPAKAIHE BO3MOYHOCTH COJIEPKAHHUS ticles/items/ximiya
OPTaHuHIEcIHe y4eGHOro IpeMeTa uepes
coequHeHus (3 4)
JIEMOHCTPAIIHIO JAETSIM
PUMEPOB OTBETCTBEHHOTO,
TPaKAaHCKOTO TIOBEICHHS,
Tema. 5. CIIOCOOCTBOBAThH 2 http://www.alhimik.ru
Bricokomoex PO eCCHOHATEHOMY www.periodictable.ru
YIApHEe caMOOIpeIeIeHUI0
COCIUHEHUS
HIKOJIbHUKOB
(29)
Hrorosas IPUMEHATh Ha yPOKe 1 K.p.Ne2
KOHTPOJIbHAS MHTEPAKTHUBHBIE (POPMBI
pa6ora paboThI: MHTEIUIEKTYyaIbHbIE
UTPBI, TUJAKTHYCCKHUIt
TeaTp, AUCKYCCUU, pabOThI B
napax u Jp.;
PezepBHOE Bpems OpraHU30BBIBATH MIE(HCTBO 1

MOTHUBHUPOBAHHBIX U
3PYIMPOBAHHBIX YYAIIUXCS HAJ
UX HEYCIIEBAIOLUMU
OJITHOKJIACCHUKAMH.
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Hmozo 34 2
11 KJIACC
Tema 1. CTpoenne WHUITHUPOBATH I 7  |ILP. Nel. www.periodictable.ru
aTOMOB M BelIECTB. HOI[I[ep)KI/IBaTL
1 N
CPHOAMTCCICHH HCCJIEI0BATEIbCKYIO U
3akon JI. U. Menne-
seea MiorooGpasue MPOCKTHYIO JESITEIBHOCTD
—— IIKOJIbHUKOB
Tema 2. q)OpMI/Ip()BaTB U pa3BUBaTh 5 Kp Nel http//WWWhlJrU/
Xummieckue HABBLIKH, 3HAHUS O 3[0POBOM
peardtim o0pase Ku3HU
Tema 3. Hemerajuibl aKTI/IBI/ISI/IpOBaTL 7 http//ChemIStry-
MO3HABATEIbHYIO0 AaKTHBHOCTh chemists.com/index.ht
m
Tema 4. MeTauibl MOKa3bIBaTh OOYYAIOIINMCS 7 Kop. Ne2 http//WWW&lhlmlkrU
CBS3b IIPEAMETA C UCTOPHUEH 1
MPAKTUYECKUM ITPUMCHCHHUEM B
JKU3HH
Tema S. Xumus u HAYYHUTh YUAIINXCS 6 I1.P. Ne2 http//WWWﬁlhlmlkrU
KUSHD aAHAIM3UPOBATH, CPABHUBATH,
KOHKPETH3UPOBATh U
MPEJICTaBIATh 00pa3HO
BEJIMYMHBI U (DAKTHI,
OTHOCSIIHECS K
SKOHOMHYECKHM SIBIICHHSIM,
SIBIICHHUSIM COILIMAJIBHON B
00IIeCTBEHHOM JKU3HHU.
PesepBHOe Bpemst 2
Hroro 34 2
Hmozo 3a 0sa 68 3

200a o0yuenusn
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5. MMPUJIOXKEHHUE: KAJEHIAPHO-TEMATHUYECKOE IIJIAHUPOBAHHME HA
TEKYIIWH YYEBHBIN I'OJl



