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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONM TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B  DeaepalibHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMojoXkeHu «Crparerun pa3BuTHs BocnuTaHusi B Poccuiickoi
deneparuun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00ydarolUXCsl CpeCTBAMU
yuyeOHoro npeamera «Xumush» s 11 kimaccoB Ha 06a30BOM ypOBHE COCTaBHIIU
koHnentyanbHeie nosioxkeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
COZIepKaHUs, PE3yJbTaTOB OOydYeHHWS M TPEOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBanue, oJIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIAM JTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
LEJTOCTHOM CHCTEME XUMHUYECKOTO 0O0pa3oBaHUs. OTU I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeme. Peammsyercs Xxummuueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU y4eOHOTO
npeaMera «XUMHs», COJIEpKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIEeIeHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeqHero obmero oopasoanus B Poccutickont denepanmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAIMOHATEHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUs 00 OKpYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOIBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOHN YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEITHOTO
TpyJa W KM3HU KaxJI0ro wieHa oOmectBa. COBpeMEHHas XMMHsA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHUE
rno00anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAHbI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENMA W MPUHIUIAMH CPEIHEro OOIIero
oOpa3oBaHMsl  coAepXaHME  IpeaMera  «XUMUs» OPHUEHTHUPOBAHO
OPEUMYIIECTBEHHO  Ha  OOIIEKYJbTYpHYHO  IOATOTOBKY  OOy4aroumuxcs,
HEOOXOUMYIO UM ISl BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEUIHOIO
BKJIFOYEHHUS] B JKM3Hb COLMyMa, HPOJOJDKEHHs OOpa3oBaHHs B pa3IMYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBidOmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xumuu. GopMuUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0  MHOroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K M3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICNIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHU BEIIECTBA
paccCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCAMHEHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IOpEICTaBICHU O CTpoeHHH BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEJUMHEHHNH. B Kypce OpraHn4ecKkoM XUMHH IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO OOpa30BaHUs MEPBOHAYATHHBIC
IPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUECKONU PEAKIINH.

[Tonx HOBBIM YyrJIOM 3peHUs B IHpeaMmeTe «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMUSD» 00yYarolMMcCs MPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
HNEPUOANUYECKOTIO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKXKE O XUMHUYECKUX PEAKIHIX, UX CYINHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHMsI IOTOJHSIETCS B Kypcax 11 KiaccoB anemMeHTaMu
CoJIepKaHUsl, UMCIOIUMH KYJIbTYPOJOTHUYCCKUI W TPUKIAIHOW XapakTep. OTh
3HAHMS CTMOCOOCTBYIOT TOHMMAHHWIO B3aUMOCBSI3M XUMHH C JPYTUMHU HayKaMU,
PacKpBIBAIOT €€ POJIb B TO3HABATEIILHON M MPAKTUYECKON JIEATEITHPHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCITIUTAHUIO YBaXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHU
Y TIPAKTHYECKUX TPHUIOKEHUN XMMHH, TIOMOTAIOT BHIMTYCKHUKY OPHEHTHPOBATHCS
B OOIIECTBEHHO M JWYHOCTHO 3HAYUMBIX NpoOIeMax, CBSI3aHHBIX C XWMHUECH,
KPUTUYECKA OCMBICIMBATh HH(POPMAIMIO M TPUMEHITh €€ I TOTOJHEHUS
3HAHWUU, PEIICHUS] HHTEJUIEKTYAIbHBIX M KCTICPUMEHTAIBHBIX HCCIIEI0BATEIHCKUX
3amad. B 1enom comepikaHume y4eOHOTO TpeameTa «XHUMHS» TAHHOTO YpPOBHS
U3y4YCHUS OPUEHTUPOBAHO Ha dbopmMupoBanue y oOyJaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMaHHS (UIOCOMCKUX HICH, TaKHX Kak:
MaTepuaJbHOE€  €IMHCTBO  HEOPraHMYECKOTO0 U OpPraHu4yeckoro  Mupa,
00yCIIOBJICHHOCTh CBOWCTB BEIIECTB MX COCTABOM U CTPOCHHEM, MO3HABAEMOCTH
NPUPOJHBIX SBICHUH MyTEM JKCIEPUMEHTa U PEUICHHUS MPOTHBOPEUYUNA MEXKTY
HOBBIMH (DaKTaMU ¥ TEOPETHUECKUMU MPEAOCHIIIKAMH, OCO3HAHUE POJIM XUMHH B
peIIeHNH  DKOJOTMYECKHMX mpodieM, a Takke mpobieM  cOepexeHus
YHEPreTHUECKUX PECYpPCOB, CHIPhsI, CO3JaHMsI HOBBIX TEXHOJIOTHIA U MaTepUasoB.

B mane pemeHuss 3amad  BOCIHUTAHHSA, PAa3BUTUS M COIMAIM3AINU
0o0ydJarmuxcsi TPUHATBIE TPOTPAaMMOM MO XUMHUHU TOIXOIbI K OMPEICIICHUIO
ColepKaHUs M TOCTPOCHMSI TpeaMeTa MpeaycMaTpuBaioT (GOpMHpPOBAaHUE
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UWMEIOIMUX 0a30BOE 3HAYCHUE JJIA
pPa3IUYHBIX BHUAOB JEATEIBHOCTH: pEIIEHUS MpoOsieM, IOWCKa, aHaiIM3a W
00paboTku uHPOpMaIIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATEIILCKON JEATEIHHOCTH, 3aHUMAIOIICH BaXHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHuWs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl, TAaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONpeIeICHUN
COJlepKaTeIbHON XapaKTEpPUCTUKH IeNed HW3YYeHHUs MpeaMeTa HampaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCsa (hOopMUpPOBaHME OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
JIESTEIIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJUYECKOW TOYKH 3PEHUS] TAKOW MOAXOJ K OMPEACNCHUIO IIeNied W3ydeHUs
TpeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMHM LIETSIMU W3Y4YCHHS MpEaMeTa
«XuMusa» Ha 6a30BOM YPOBHE SIBJISIIOTCS:

e (opmMupoBaHME CHCTEMBl XUMUYECKMX 3HAHUW KAk  Ba)KHEHUIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW
JeXaT KIIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAYKH, YCBOCHHE U TMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peEaKIMi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOUINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMH U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e301macHOro OOpaIeH s ¢ BEIECTBAMH.

Hapsiny ¢ atumMm, copeprkaTtenbHas XapaKTEepUCTHKA LENed U 3a7a4 U3y4YeHus
npeaMeTa B mporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpelHero ooliiero oopazoanusi. CerogaHs B
IpernojlaBaHu  XUMHUM B OOJIbIIEH  CTENEeHH OTHAETCA  MPEeANOYTEeHUE
NPAKTUYECKOH KOMIIOHEHTE COAEp)KaHHUsS OOy4YEHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHUW, a (YHKIHUOHAIHHOM TIPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMHU aKTUBHOTO MOJIYYEHHUS! 3HAHUW U MPUMEHEHUS MX B pealbHOU KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a/1ay.

B cBsa3u ¢ 3TUM npu M3YYEHHM MpeaMeTa «XUMHUsS» JIOMUHHUpYIOIIee
3HaYeHUE NMPUOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

ajanTaiys o0y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopmMupoBaHUe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEpPCATbHOE 3HAYEHUE [JIS Pa3IUYHBIX BHJIOB
JESTENIbHOCTH: pelIeHusl nmpo0jeM, oUcKa, aHalu3a U 00paboTKku MH(pOpMAIUH,
HEOOXOJIUMBIX I TPUOOPETEHHs OMbITa JAEATEIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B TMO3HAHMM XHMHM, a TakXke Mg OLUEHKHM C MO3ULUN
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JIsl [TOMCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHON MH(POPMALUK XUMUYECKOTO COIeP KaHuUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XHUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHWE Yy oOyuaroumxcsi yOekIEHHOCTH B  T'yMaHHUCTUYECKON
HAIpPaBJICEHHOCTH XUMHUH, €€ BAXXHOM POJM B PEHICHUM TJI00ANbHBIX IpoOiieM
palMOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOTO
OTHOILIEHHSI K TPUPOAEC M CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero ooOmiero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBEeHHO-HAYyUHBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUHU, Ha 0a30BOM YPOBHE
cpemHero o0miero oopa3zoBanus, cocTariseT 34 yaca: (1 wac B HEAeN0).



COJEPKXAHME OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMUH

XUMHUYECKHI d3JIeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
0007104Ka. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/eNieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U [lepuoguyeckas cucremMa XUMHYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA M [lepnoanueckoi CUCTEMBI
xumuueckux 3yieMmeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMNIaM U TEPHOJIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BHUABI XUMHUYECKOW CBS3H
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajimyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTb. ONEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJSIPHOIO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHNYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMH4YecKOoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipunnumn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciadble dnekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPAJIbHAs, IEITOYHAS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB U HMX MPEBpaAICHUN:
nemoHcTpanus Tabsmn «[lepuoanueckas cucremMa XuMudeckux 3meMenToB J[. 1.
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOMIOIeHUE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHUE TTEPOKCHIA
BOJIOpPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TIOMOIIBI0O YHUBEPCATBHOTO WHIWKATOpPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBEICHUE TTPAKTUYECKON paboThl «BriusHue paznudHbix (akTOpoB Ha CKOPOCTh
XUMHUYECKOUN peaKIum.

Pacuérurle 3amayn.

PacuéTtel 1O ypaBHEHMSM XMMHUYECKHX pEaKUuil, B TOM YHCIIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HMCIOJB30BAHHEM IIOHATUSA «MAaCCOBAs
JIOJISI BEIIECTBAY.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxxkenne HemeraiuioB B Ilepuoguyeckon  cucreme
xumudeckux snemeHToB [[. Y. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHCIIOpoa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BA)KHEWIIIMX HEMETAUIOB (TajoreHoOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMSI) U MX  COCAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IppuMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meramnbl. [lonoxenue meramnoB B llepruoanyeckor CUCTEME XMMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guznueckue cBoicTBa MeTaaoB. CIiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BaXKHEUIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoJydeHUus MeTauioB. [IpuMeHeHne MeTalioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB U MX MPEBpAICHUN:
U3YUYEHHE KOJUIEKIMU «MeTabl U CIUIaBbl», OOpPa3l0B HEMETAIOB, PEUICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/a4, HaONIOJIeHHEe M OIMCAaHHE JEeMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX ONBITOB (B3aUMOJECHCTBHE TUIPOKCHIA AFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJUIOB).

PacuéTtHnie 3agaun.

Pacuétpl mMaccel BelecTBa WU 00bEMA ra3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuéthl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEIIECTB UMEET MPUMECH.



XuMus U KU3Hb

Ponp xumum B 00€CIEUEHUM SKOJOTMYECKOM, SHEPreTUUYECKOM M MUIIEBOM
0e30MmacHOCTH, Pa3BUTUU MeauluHbl. [loOHSATHE O HAyyHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIIAX OPOMBIILIEHHOTO
IIOJTYYEHHUSI BaXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEPHUANIOB: BAKHEHIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuabl IJs 3JEKTPOHUKW, HaHOMAaTEepHUasbl, OPTaHWUYECKUE U MUHEPAIbHbBIC
yao0peHus.

XuMus M 310pOBbE YEJIOBEKA: IIPABWJIA MCIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUS MpPEnapaToB ObITOBOM XUMHU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peamu3anmss  MeXNOpeaIMETHBIX  CBSI3ed MpPU  M3YYEHMM OO0Ied U
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOLIMX €CTeCTBEHHO-HAyUHbIX TMOHSATUH, TaK W TOHATHH, SBJISIONINXCSA
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, MEPUOAUIHOCTb, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

@uznka: MaTepusi, IHEPTHS, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BETUUYMHBI U €AMHMIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, OKOCuUCTeMa, Oumocdepa, Makpo- u
MHUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypchl.

TexHosorus: XuMu4eckass NMPOMBILIUIEHHOCTb, METAJUIYPIHsi, IIPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIBCKOXO3AWCTBEHHOE ITPOU3BOJCTBO, IMILEBAs
IPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  IPOU3BOIACTBO
KOCMETHYECKHX MPENapaToB, IPOU3BOACTBO KOHCTPYKLIHUOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero ooOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
o0pa30BaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BHIIEICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMUCS POCCUUCKOW TPAKIAHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEEIEHUIO;

HaJIM4Khe MOTUBALIMU K OOYUYEHHIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XTaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMONIO3HAHUSA, CaMOpPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEJIbHON M MPAKTUYECKOW AESITeNbHOCTU
o0y4aromuxcs Mo peanu3aiy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTEUECTBCHHON XUMUMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJEHNUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOIIEM
aHanu3e UHPOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHIIEH C
NO3ULKUKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHusl TmpaBuil 0e30MacHOro OOpallleHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI WHAMBUAYAIbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX Mpo0JieM, BIMSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYXKaroLEen
IPUPOJHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NpPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAaHUM PALMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXpaHEHUs
IPUPOIHOTO PABHOBECHS,;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJHM B
CO3JJaHUU HOBOW 0a3bl MaTepUAIbHON KYJIbTYpPbI, PEIICHUU TJIO0AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO0 TPpyJAa © OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIMXCS MJaHHBIX C IENbI0 MOJyYeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
peleHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mMpeaMeTa «XHMHs» Ha
YpOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (QOpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHSs, SBJICHHE,
IPOIECC, CHCTeMa, HayYHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTh oOyUaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCHMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIbHON U COLMAILHOU MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISATHBHBIMU
EUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HaBaTeJbHbIMH
JefCTBUSIMH:

1) 6a30Bble JIOrHYecKue AeMcTBHUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaIHM3UpPOBaTh  MpoOsIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh IMPU OCBOCHWUH 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIAITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWUS W KPUTEpUH IS KJIacCH(PUKAIMA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakuy — TMpU PElIeHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuit;

(bopMyIMpOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSATEJNBHOIO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJisIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHamTu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUAOB B (OpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATHh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW JIS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

UCIOJB30BaTh HAyyHBIM sA3BIK B KayecTBE CpeAcTBa Ipu padoTe ¢
XUMHUYECKOM HMH(poOpManueil: NPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMBI B XOJ€ Juanora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
IOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJIHEHUN
XUMHUYECKOIO 3KCIEPUMEHTA, IIPAKTUUYECKONH pabOThl 10 HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3aluu y4eOHOro MpoeKTa U (popMyaHpoBaTh BHIBOIBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHMIA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpelaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INNPEAMETHBIE PE3YJIBTATBI

11 KIJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMHSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHWS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM sl pEIIEHUS TPAKTUYECKHUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U TMPUPOTHOU
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUNA SJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  PEAKIMUH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON pEeaKiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AUCCOUMAlM, nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHHUS NPUYUHHOCTH H
CHUCTEMHOCTH XWMUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
OIMCAHUW HEOPTaHMYECKUX BEILIECTB U UX MPEBPALCHHUIA;

c(hOPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY IS
cocTaBiieHHs: (QopMys BEIIECTB W  YpPaBHEHUH XUMHYECKUX  PEaKIIHH,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, TUTHEBAs CO/A, MUPUT U IPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUM OMPEAENIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BUJ XMUMUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHASA, METAJUIMYECKas, BOJOPO/IHAS]) B COCIMHEHUSX, THUII
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAs, MOJEKYJspHas,
WOHHAs, METAJJTNYECKas), XapakTep Cpe/ibl B BOJAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBIIUBATh MPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBYy K OMNPEACIEHHOMY KJIacCy/TpyIie
coeMHEHUM (TIPOCThIEC BEIIECTBA — METAJIBI U HEMETaJIbl, OKCHJIbI, OCHOBAHUSI,
KHCJIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MIEPUOANIECKOTO 3aKoHa /.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATUZHPYIONTYIO, OOBSICHUTEILHYIO
Y IPOTHOCTHYECKYIO (DyHKITUH;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumudeckux snmeMmentoB J[. M. MennmeneeBa, ucnonb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
1o nepuogaM u rpynnam llepuonndeckoi cucteMbl XUMUYECKUX di1eMeHTOB [[. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHWYECKHUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKIIMH I10
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
b (deKTy peaknuu, W3MEHEHHUIO CTETICHEeW OKHCIICHHUS DJIEMEHTOB, 0OpaTMMOCTH
peaKkiMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATH YPABHEHMS PEAKIMM pa3IUUYHBIX
THUTIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMA HOHHOTO 0OMEHa, yUUThIBAs
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 0 KOHIA;

c(hOPMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOPMUPOBAHHOCTh yYMEHHUH  pACKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABJICHUS AJEKTPOHHOro OaliaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C MCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILECHUN ra3oB
Py XMMHYECKUX PEaKIUsIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU



BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHHUSI SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOATh MpaBUIIa MOJb30BAHUS XUMUUYECKON
NOCYJIO M J1abopaTOpHbBIM OOOPYJOBAaHMEM, a TaKXKe IpaBuia OOpallleHus c
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUJIAHUPOBATh U BBINOJHATH XHUMHUYECKHUN
HKCIIEPUMEHT (pa3jio’KeHHEe MEePOKCHIa BOAOPOAa B MPUCYTCTBUM KaTalM3aTopa,
ONPENCIICHUE CPEAbl PACTBOPOB BELIECTB C IMOMOULIBIO YHHBEPCAJIBHOIO
WHIMKATOPa, BIMSHUE Pa3IN4HbIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KAaueCTBEHHbIE pEeakluu Ha cyibdar-, kapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaMm «Metaby U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NOPEICTaBISITh PE3YyJIbTaThl XUMHYECKOIO JSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX DPEAKIHl U (OpMYyIUPOBATH BHIBOJABI HAa OCHOBE
3TUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MAacCOBOMU
KOMMYHUKAaIK, IHTEepHET U ApYTHX);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpenbl, OCO3HABATh
ONACHOCTbH BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
IPENOTBPALICHUS X BPEIHOTO BO3IEHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAaHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIA0OBUAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

dbopmyiL.
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KounyecTBO 4yacoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3iesioB U TeM unppoBbIe
Ne n/m P Kourpoabusie Ilpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paszgen 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMUYECKUX 3
anemenToB /1. . Menaeneena
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEaAKIINU 6 1 1
Wroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumus
2.1 Meraiuibl 1
2.2 Hewmerannsl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XUMUA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3
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Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabhbie
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIus aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XUMHYeCcKuX aineMenToB Jl. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 1o
rpyImaM U nepuoaaM. 3HaueHHe
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .M. Meneneena B
Pa3BUTHHU HAYKU

Crpoenue BemiecTBa. XUMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoHast cBs3b

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. BemlecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUS

[lonsiTHE O IMCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 10J14 BelllecTBa B pacTBope




Knaccu¢ukanus 1 HOMEHKIATypa
HEOpPraHWYEeCKuX coeAuHeHu. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3THIHBIX
KJ1aCCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHWYEeCKON U OPraHU4YECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U NPEBPAIICHNAS SHEPTUH NIPU
XUMHYECKHUX PEAKIHAX

Ckopoctb peakuuu. OOpaTuMble peakIuy.
XUMHUYECKOE paBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJtopoHOM mokasarene (pH) pactopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IeCKI/IX nu HeOpFaHI/I‘IGCKI/IX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIIaBoB U paCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Merautbl, ux nosioxkenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe pU3nIecKue CBOWCTBA
METaJIJIOB




15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaablUui, MarHuii,
QTIOMUHUIA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33134 110 TeEME
«Mertamne»"

20

Hewmeraniel, ux mojoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyYecKre CBOMCTBA HEMETAIIOB.
Annotponus HeMETaJUIOB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COETUHEHUN

23

XuMHUYecKre CBOMCTBaA a30Ta, (hocopa u ux
COCIMHEHU I

24

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpuMmeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

26

O00011IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamisy. BeraucieHus mo
YPaBHEHUAM XUMHUYECKUX PEAKIHI 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Perienue

27 JKCIEPUMEHTAJIBHBIX 3a]a4 110 TEME 1
"Hemeranmsi"»

73 KontponbHas padoTa mo TeMaMm «MeTauib )
u «Hemeramisny

29 Heopranuueckue u opraHnyecKkue KUciaoThI. 1
Heopranunueckue n oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHMYECKUE COeTUHEHMS. | eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posnb xuMum B ob6ecrieueHNH SKOJIOTHYECKOH,

31 HEPTETHYECKOHN U MUIIEBON 0€30MaCHOCTH, 1
Pa3BUTUU MEAUIUHBI
[TpencraBnenus 06 0OMUX HAYYHBIX

32 IIPUHLUIIAX IIPOMBIIUICHHOTO MTOIy4eHUS 1
BOXKHENIIMX BEILIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuUMHUS U 310pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



