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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero oobiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBl CpeaHero ooOmiero obOpa3oBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TnOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YeJloBEeKa, a TakKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMu4Yeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs CPeCTBAaMU YYEOHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(uKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
oOlMX 1efned W MPUHLKIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHKE PALMOHATBEHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aMMOCBS3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA, MNPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHHUM MO HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUN) U
OpraHn4eckor XxuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM II0Jy4arOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IpeaMmere «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyHarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJIOTHUYECKUX TMO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpPYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH HMH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAaHUS
¢unocopckux uued, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIAy HOBBIMH (haKTaMM M  TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Yarommxcs NPHUHATbIE MNPOrpaMMON MO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opmupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, UMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku nHpOpMAIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, IpU ONpeIeIeHUN
COJEPKATENIBHON XapaKTEpUCTUKU IeJIed H3y4eHHUs MpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C



METOANYECKOM TOYKHM 3PEHHsI TAKOM NOAXOJ K ONPEACIICHUIO LENEeH W3Y4YEHHs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM ILIEJISIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atum, conepkaTenbHasi XapaKTepUCTUKa LeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpaMMe 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblIed CTeHNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHHus, OpPHUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISL peLIEHUS TPaKTUYECKUX 3a/1a4.

B cBsf3M ¢ 3TUM TpU U3YYEHUM TNpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TaKUE LIETU U 3aJ]a4H, KaK:

ajanTamnus 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3IMYHbIX BHJIOB
JESITEIbHOCTH: PELIeHUs MpoOseM, MOoUCKa, aHanu3a U o0paboTku uHpopmamu,
HEOOXOUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEHIECTB M XUMUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PalMOHAIBHOTO MPUPOIONOIH30BAHUS, TOMOJHEHUS HEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJC W CBOEMY 370pPOBHIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mnaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON o0OnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIST U3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 31eMeHT. AToM. Sapo aroMa, H30TOMbBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM M TMEpUOaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAS, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopomHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis BeIlleCTBA B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIUHEHUU. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. [eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYEeCKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MIPEBPAILLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHbie U ciadbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEUIECTB M WX IMPEBpAILCHUI:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OINMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaun.

Pacy€tel 10 ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IIOHATHS «MACCOBAsI
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoaa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COETNHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HATIPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUINMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HHsS BEUIECTB M HX IPEBpPAIICHUMN:
M3yYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3a/]a4, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaqn.

Pacuérbl mMacchl BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OTHO
13 BEUIECTB UMEET IPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B oOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIILIEHHOTO
ITOJTYYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yao0peHus.

XuMuUS M 3I0pPOBbE YEJIOBEKA: IPABWJIA MCIHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOU KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCKol XuMuH B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX MOHATHN, TaK U TMOHATUNA, SBISIOLIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJM3, CHUHTE3, KJIacCU(PUKALMA, NEPUOAUYHOCTh, HAONIIOJCHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusnka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIEeCTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- u
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPTHsl, MMPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOACTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHuUs SIBJSIETCS CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIHMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCSi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHUMCKOrO TI'pakJIaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M MPAKTUUYECKON JesATEIbHOCTH
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaTb M MPUHUMATb MOTHUBBI, HaMEPEHHUs, JIOTHKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-MCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHHH NPAKTUYECKUX 3a1ady
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGECcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
(GbOopMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3aHUM IIEJIOCTHOTO
MpeacTaBiIeHuss 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOW HAIPABIECHHOCTH W BaXXHOU pPOJMU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPpyAa W OKOJOTHYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4YHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyZAa B pa3IMUHbIX cepax mpodecCuoHATbHON
JIESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIC TOHSATHS, OTPaXKAIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIA (aKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEJIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN HPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OT/IETbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMpU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3ysbTar, (opMyJIUpOBaThH
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
JEATECIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpoOChl U MPUMEHATH PA3TUYHbIE METOJAbI MPHU MOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HUCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBO€HHMsS Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHHM B TMO3HAHUM SIBIICHUI
npupoAsl, B  (QOPMUPOBAHMUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHHS MPAKTUYECKUX 3a/1a4



Y 9KOJIOTHYECKHM OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3JI0POBBI0 U HMPHUPOAHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIINYECKAsl pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAKIUH, pacTBOp, JJICKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAINS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccoluannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTUn
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUME B OCHOBE NMOHMMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U 0€30MMaCHOM HCHOJIb30BAHUH BAKHEUIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
ONMKMCAHUHM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld ra3, YrIEKUCIbI ra3, aMMHakK, TaméHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS) B COCTUHEHUSAX, THUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

c(OPMUPOBAHHOCTD yMEHUHN yCTaHaBIUBATH MPUHAIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa 1 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (QYHKIIUY;



c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHucTEMbI
xumudeckux snemeHToB JI. M. MenneneeBa, WCHONb3ys HOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpel XUMHUYECKHX 351eMeHTOB 1. U.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
IIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOM CBA3U MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(DHUIMPOBATH XUMHUYECKHUE PEAKLUU I10
pa3IMYHBIM IpU3HAKaM (YUCIy U COCTaBy pEarupyroliux BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTUIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUSA PEaKUUN PpPa3THUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMA HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHS, IIPH KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHMYECKHMX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapakTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
Py XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;



c(OpMHUPOBAHHOCTh YMEHHM COOIIOAATH MPaBUiIa MOJb30BAHUSA XUMUYECKOM
nocyAod M 1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHSMH IO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
HKCIIEPUMEHT (pa3JI0KEHUE MEePOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakIiuu,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIEPUMEHTAJIBHBIX 3aJad Io
Temam «Metamie»y U «HemeTamasl») B COOTBETCTBMM C MpaBWIIaMU TEXHUKHU
0e30MacHOCTH MPU OOPAILEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000PYOBAaHUEM,
OpPEJCTaBISATh pPE3yJIbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl U OKPYXKAIOLIEH MPUPOIHON Cpellbl, OCO3HABAThH
OIaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAsI
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IPEeIOTBPALICHUS UX BPEIHOTO BO3/AECUCTBUS HA OPTaHNU3M UYEJIOBEKa,

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XuMHUYeCKUX

dbopmyiL.






TEMATHUYECKOE IINTAHUPOBAHME 11 KJIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NpOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUICCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. I. Meneneena
1.2 XHUMHYECKUE PEaKITUU 6 1 1 https://lesson.edu.ru/04/10
.M
1.3 Crpoenne semectsa. Muoroodpasue 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi xumust
2.1 ‘ MeTtamisl 6 1 https://lesson.edu.ru/04/10
2.2 ‘ Hewmeramnsl 9 1 https://lesson.edu.ru/04/10
2.3 (B35 HEOPTAKWUCCKHX U OPIAHHYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazgeny 17 https://lesson.edu.ru/04/10
Pasznen 3. Xumus u :Ku3HbL
3.1 ‘ XUMHS U )KU3HB 3 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 3




ITOYPOYHOE IIVTAHUPOBAHUE 11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue bp
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

XUMHYECKHUH IJIEMEHT. ATOM. 06.09

1 1 0 0 : https://lesson.edu.ru/04/10
DneKTpoHHas KOHPUTYpALUS aTOMOB
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX

2 anemenToB J[. . MenpeneeBa, ux CBSI3b 1 0 0 13.09 https://lesson.edu.ru/04/10
C COBPEMEHHOU TEOPHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKUX DJIIEMEHTOB M MX
COCIMHEHHH 110 TaM U MEePUOJIaM.

3 rPyn P 1 0 0 20.09 https://lesson.edu.ru/04/10
3HavyeHHe NePUOJNIYECKOro 3aKOHA U
CUCTEMBbI XUMHUECKHUX 37eMeHTOB J[. 1.
MeneneeBa B pa3BUTHH HAYKH
Crpoenue BemecTBa. XUMHYECKas CBS3b,

4 e€ BUJIbI; MEXaHU3MBbl 00pa30BaHMS 1 0 0 27.09 https://lesson.edu.ru/04/10
KOBAJIGHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. Bemecra

5 1 0 0 04.10 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUSA
[lonsiTHE O NTUCTIEPCHBIX CHCTEMAX.

6 P 1 0 0 11.10 https://lesson.edu.ru/04/10

HUctunasie n KOJUIOMJHBIC PACTBOPHI.




10

MaccoBas A0JI1 BEIECTBA B paCTBOPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKHUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Krnaccudukanusa XuMHUECKUX peakluil B
HEOPraHWYeCKOM U OpraHuuYeCcKOn
XUMHUU. 3aKOH COXPaHEHUSI MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAIICHUS YHEPTUU TTPU XUMHUUECKHX
peaKIusx

Ckopoctb peakiuu. O6paTuMele
peakiuu. XUMHYECKOEe PAaBHOBECHE

ITpakTuyeckas padora Ne 1. «Biusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKLIUN»

18.10

https://lesson.edu.ru/04/10

25.10

https://lesson.edu.ru/04/10

08.11

https://lesson.edu.ru/04/10

15.11

https://lesson.edu.ru/04/10

11

12

DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
[Tonsitue o0 BogopoHOM mokasarene (pPH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'maponu3 opraHMuYECKUX U
HEOPraHMUYECKUX BEILECTB

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB U pacTBOPOB COJIEH

22.11

https://lesson.edu.ru/04/10

29.11

https://lesson.edu.ru/04/10

13

KontponbHas paboTa mo pazaery
«TeopeTndyeckre OCHOBBI XUMHUU

06.12

https://lesson.edu.ru/04/10

14

MeTtannsl, UX IMOJIOKESHHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX

13.12

https://lesson.edu.ru/04/10




15

16

anemenToB JI. Y. MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. Ob1He
(bu3nUecKkre CBONCTBA METAJIJIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
PAI HANIPSHKECHUH METAIIOB

XUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, KaIui, KaabIlUi,
MarHui, aJJlOMUHUAN) U UX COSTUHEHUN

20.12

https://lesson.edu.ru/04/10

27.01

https://lesson.edu.ru/04/10

17

XnMHUyecKre CBOMCTBA IIMHKA, JKeJie3a U
HUX COEIUHEHNN

10.01

https://lesson.edu.ru/04/10

18

19

20

21

22

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTMHEHUN

[TpakTryeckas padora Ne 2. "Perienue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Metamb»"

Hemeranbl, ux moyioxeHue B
[Teproanueckoit cucTeMe XMMHUYECKIX
anemenToB JI. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKHE CBOMCTBA FaJIOT€HOB, CEPhI
U UX COeJUHEHUU

17.01

https://lesson.edu.ru/04/10

24.01

https://lesson.edu.ru/04/10

31.01

https://lesson.edu.ru/04/10

07.02

https://lesson.edu.ru/04/10

14.02

https://lesson.edu.ru/04/10

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHUN

21.02

https://lesson.edu.ru/04/10

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHUS ¥ UX COCUHEHHM

28.02

https://lesson.edu.ru/04/10




25

26

27

28

[IpumeHeHne BaXHEUIINX HEMETAIIOB U
HUX COeIUHEHUN

O0001IeHrEe ¥ CUCTEMATH3als 3SHAHUH
o teme «Hemeramnel». BeruncieHus no
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemertannsl"»

KontponbHas paboTa mo temam
«Metamiey u «Hemetamin

07.03

https://lesson.edu.ru/04/10

14.03

https://lesson.edu.ru/04/10

21.03

https://lesson.edu.ru/04/10

04.04

29

HeOpFaHI/IquKI/Ie " OPpraHU4YCCKUC
KHCJIOTHI. HGOpFaHI/ILIGCKI/Ie n
OpraHU4Y€CKUC OCHOBAHUA

11.04

https://lesson.edu.ru/04/10

30

AMpoTepHble HeopraHM4ecKHue u
OpraHUYECKHE COETUHEHUS.
I'eneTnueckas CBSA3b HEOPraHUYECKHUX U
OpPraHUYECKUX BELIECTB

18.04

https://lesson.edu.ru/04/10

31

Ponb xuMuu B obecrieueHuu
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEIULUHBI

25.04

https://lesson.edu.ru/04/10

32

33

[IpencraBienust 06 00X HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS
BaXXHEHIITNX BEIIECTB

UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB
XUMUA U 370pOBbE YETOBEKA

16.05

https://lesson.edu.ru/04/10

23.05

https://lesson.edu.ru/04/10




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

33




YYEBHO-METOJIUYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumws, 11 knace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagko C.A., AkiinoHepHoe o0miectBo «M31aTenbeTBoO
«IIpocsemienune»,2024r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumusi(0a30BbIypoBeHb ). Peannzarus o6pazoBanus: MmeToauyeckoe nocooue ais yuurens / Kasepuna A. A., [Tuuyruna
['.B.; nox pen.I'. B. Iluuyrunoii. M. : ®IT'BHY «UucTuTyT ctpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:u.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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