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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no XxuMuu Ha ypOBHE CPEIHETO 00IIero 00pa3zoBaHus pazpadoTana Ha ocHOBe DenepanbHOro 3aKkoHa ot 29.12.2012
Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUs (eaepaibHOi 00pa3zoBaTeIbHON
nporpaMmmsl cpeanero obmiero oopazoanus (OOIT COO), npencrapieHHbix B DeepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
cranaapre COO, ¢ yuérom Konueniuu npenoaaBaHusi yaeOHOTo npeaMera « XuMmus» B 00pa3oBaTesibHbIX opranusanusax Poccuiickoi
®denepanyu, pearu3youX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN « CTpaTeruu pa3BUTUSI BOCITUTAHUS B
Poccuiickoit @enepanuu Ha nepuoj Ao 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0I0B K pa3paboTKe MpOTpaMMBbI TIO XUMUH, K OTIPEETICHIIO OOIIeH CTpaTeruu O0y4eHHs, BOCIIUTAHUS W PA3BUTHS
oOyyaromuxcsi cpe/ictBamMu yueOHoro npeamera «Xumus» s 10—-11 kinaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHIETITYaJbHbBIC
nosnoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COJEp)KaHMs, Pe3yJbTaToB OOyudeHUs M TpPeOOBAHHM K YPOBHIO
MTOATOTOBKY BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHuE, IMOIYy4aeMO€ BBITYCKHUKaMH OOIe00pa30BaTEeIbHOM OpraHu3aluu, SBISETCS HEOThEMIIEMOU
4acThIO UX 00pa3zoBaHHOCTU. OHO CITY>KUT 3aBEPIIAIOLIMM 3TANIOM PEATU3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIINX IEJOCTHOM CHUCTEME XMMHUYECKOTO 0oOpa3oBaHMs. DTH IEHHOCTU KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJIBI,
(dbopMHUpOBaHUST MUPOBO33PEHUS W OOIIEH KYyJIbTYypbl YEJOBEKa, a TaKKe DKOJOTMYEeCKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M MIPUPOJHOM cpene. Peanusyercs xuMmudeckoe oOpa3oBaHre 00yUarOIIMXCs HAa YPOBHE CpeJIHEro olIero oopasoBaHus
CpeACTBaMM Yy4eOHOro npeaMera « XUMUs», COAep>KaHue M TTOCTPOCHHE KOTOPOTrO OMPEeSeHbl B MPOrpaMMe MO0 XUMHUU C YUETOM
crienu(puKN HAyKU XUMUH, €€ 3HaUCHUsI B TIO3HAHUU TIPUPOJIBI U B MATEPUATIHLHOM JKM3HU OOIIECTBA, a TAKXKE C YUETOM OOITUX IIeJIeH
Y TIPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJHero o01iero oopasoBanus B Poccuiickoit deneparum.

XUMHSI KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET OCOOYIO pOJIh B COBPEMEHHOM IIMBUIIM3AIMH, B CO3/IaHUH HOBOU 0a3bl
MaTepualibHOM KyJIbTypbl. OHA BHOCUT CBOM BKJIaJ B (DOPMUPOBAHUE PAIIMOHAIILHOTO HAYYHOTO MBIILICHHUS], B CO3/JaHUE 11€JIOCTHOTO
MPEJCTABICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJIbI U UEJIOBEKA, KOTOPOE POPMUPYETCSI B XUMUM HA OCHOBE IIOHUMAaHUs
BEIIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBSI3H MEXK]1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMU
00JacTsIMU TPUMEHEHU .

TecHO B3aMMOAEHCTBYSI C JAPYrMMU €CTECTBEHHBIMU HayKaMU, XUMHUS CTajla HEOTHEMJIEMOM YacThi0 MHUPOBOW KYJIBTYDHI,
HEO0OXOIMMBIM YCJIOBUEM YCIICIITHOTO TPY/Aa U )KM3HM KaXK10r0 wieHa obmiecTtBa. CoBpeMeHHas XMMUS KaK HayKa Co3ujlaTeNIbHasl, KakK
HayKa BBICOKMX TEXHOJIOTHH HallpaBlieHa Ha pEIIeHUE TJI00aNIbHBIX MPOOJeM yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPTEeTUYECKOM, TUIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBSI.



B cooTBeTcTBUM ¢ 00IIMMHU IENAMU U MIPUHIMIIAMUA CPETHETO 0011ero o0pa3oBaHus coaepkanue npeamera «Xumus» (10-11
KJIacChl, 0a30BBI YPOBEHb HM3YYEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY OOYyYaromuxcs,
HEOOXOIUMYI0O UM JiJisi BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B KU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocraBisOmUMH NTpeaMeTa « XUMHs» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckass Xxumus» n «OOIas u HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COZEPKaHUs KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAayKW: CUCTEMA 3HAHWW MO HEOPTraHWYECKON
XUMUH (C BKIIIOUEHUEM 3HaHUH U3 0011el XMMUHU) U OpraHndeckoil xuMun. opMupoBaHUe JaHHON CUCTEMbl 3HAHUHN TIPU U3yUEHUU
npeaMeTa ooecreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEIr0 MHOTO00pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSITHI, 3aKOHOB U TEOPUH
XUMUHU.

CrpykTypa coaepxanusi KypcoB — «Opranundeckas xumus» 1 «O0111as 1 Heopranudeckasi XuMush» c(hpopMupoBaHa B mporpaMmme
[0 XMMHHM HAa OCHOBE CHUCTEMHOIO MOAXOJAa K M3YYEHHUIO y4eOHOro Marepuana U o0yclOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM
Pa3BUTHEM 3HAHHUI HA ONPEAEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOi XUMHH BELIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS OPraHMYECKUX COCIWHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKHUX U JJIEKTPOHHBIX
MPEACTABICHUI O CTpoeHHH BenlecTB. CBeneHHsl 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAlOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB IO
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEUHEHUN. B Kypce opraHn4eckoi XMMuM MOIy4yaroT pa3BUTUE C(POPMUPOBAHHBIE HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHUs IEPBOHAYAIIBHBIE MPEJCTABICHUS O XUMHUYECKOU CBA3H, KIACCU(PUKALIMOHHBIX TPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[To HOBBIM yIJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOr0 YPOBHSI pacCMAaTPUBAETCS M3YUEHHBIN Ha YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHUs TEOPETHUECKUI MaTepruan U (PaKTOJIOrMYeCKUEe CBEACHUS O BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OO0uias 1 HeOpraHuyeckass XUMHs» 00y4aroUUMCs MPEeIOCTaBIsAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPUOIUYECKOIrO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTMYECKUX MO3UILINMN, IITy0Ke MOHATh HCTOPUUECKOE U3MEHEHHE (PYHKIIUI 3TOro 3aKoHa —
oT 00001IaromIel 10 00BACHSIONIEH 1 MPOTHO3UPYIOIIEH.

Enunnas cucrema 3HaHHWM O BaXKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHECHUH, & TAKKE O XUMHUYECKUX
pEAKLHMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX NpOoTeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB aiiemMeHTamMu Ccoaep:KaHus,
MMEIOIIUMHU KyJIbTYPOJIOTHUYECKUI U MPUKITIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMHUH C IPYTUMU
HayKaMH, pacKpbIBaIOT €€ pOJjib B O3HABATEIBHON U MPAKTUYECKOM JIEATEIHHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKECHUS
K TpOLIecCy TBOPYECTBA B OOJIACTU TEOPUH M NMPAKTUYECKUX MPUIOKEHUH XUMHUH, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX IIPOOIeMax, CBSI3aHHbIX C XUMHUEH, KPUTUUECKH OCMBICIUBATh HHPOPMALIUIO U IPUMEHSTH €€
JUTSI TIOTIOJTHEHUS! 3HAHWM, pEeICHUSI MHTEJUIEKTYabHBIX M 3KCIEPUMEHTANIBHBIX MCCIEN0BATENbCKUX 33/1a4u. B 1ienom coaepxanue



yueOHOro npeaMera « XuMus» JaHHOTO YPOBHS W3YUYEHHs] OPHEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKOM
OCHOBBI JJI1 TIOHMMaHUsi (QUIOCO(YCKUX HAEH, TaKMX KakK: MaTepUalIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPraHWYEeCKOro MUpa,
00yCJIOBJIEGHHOCTh CBOWMCTB BEILECTB MX COCTaBOM M CTPOCHHUEM, MO3HABAEMOCThH MPHUPOJHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U
pelIeHUs] MPOTUBOPEUUd MEXKIYy HOBBIMU (DaKTaMU M TEOPETUUYECKMMHU MPEANOChUIKAMHU, OCO3HAHHME POJIA XMMHUU B PEIICHUU
HKOJIOTMYECKUX MPOOJIEM, a Takke MpoOJeM COEpEeKEHUsT SHEPreTHUYECKHX PECYPCOB, ChIPbs, CO3[JaHUS HOBBIX TEXHOJOTHHA WU
MaTepUAJIOB.

B nnane penienust 3a7a4 BOCIUTAHUS, PA3BUTHS M COLMATU3AINN 00YYAIOIIUXCSl IPUHSATHIE TPOTPaMMOi 0 XMMUU TIOJIXOJIbI K
OTIPENICIICHUIO COJEP>KaHUsI U TOCTPOCHHUS MpeIMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX JIEWCTBHIA,
UMEIOLMX 0a30BO€ 3HAUCHUE JIJIS1 pa3JIMYHbBIX BUOB JAESITEIbHOCTU: PELIEHUs Mpo0ieM, IOUCKa, aHalIu3a U 00paboTku nH(popMalu,
HEOOXOAMMBIX MJII NPUOOPETEHHs OIbITa MPAKTUYECKOM W HUCCIENOBATENbCKOW AEATEIBHOCTH, 3aHMMAIOUIEH Ba)XHOE MECTO B
MO3HAHUU XUMHH.

B mpaktuke mpenojnaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHus, TaK U Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IIPH ONPEJEICHUN COJEPKATEIbHON XapaKTEPUCTUKH LIeJiel M3ydeHUsl IMpeaMeTa HalpaBICHUEM IEpPBOCTENEHHOU
3HAYUMOCTU TPAJULMOHHO MPU3HAETCS (HOPMHUPOBAHHE OCHOB XMMHUYECKOM HAYKH KaK O0JAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MIPAKTUYECKON ESATEIBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. C METOIMYECKON TOYKH 3PEHHS TAKON
MTOAXO/ K ONPEAEIEHUIO LENEN N3YUEHUS NIPEIMETA SIBISETCS BIIOJHE ONPABAAHHBIM.

CoryiacHO TaHHOW TOYKE 3pEHUS TJIABHBIMU 1EISIMU U3YUYEHUS TIpenMeTa « XumMus» Ha 6azoBom ypoBHe (10 —11 kJ1.) aBusroTcst:

e (opMupoBaHUE CHUCTEMBbl XMMUYECKUX 3HAHMM KaK Ba)KHEWINEH COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
OCHOBE KOTOPOM JIe’KaT KIIIOUEBbIE MOHATHUSA, (PyHIaMEHTabHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOEHUE SI3bIKa HAYKH, YCBOCHHE
Y IOHMMaHUE CYUTHOCTH JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHUE C UCTOPUEH UX PA3BUTHS U
CTaHOBJICHHS;

e (opMupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX IMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi, HEOOXOIMMBIX
U IPUOOPETEHUs YMEHUN OpUEHTHPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SBIICHUH, UMEIOIIUX MECTO B MPUPOIE, B
MPAKTUYECKON U TTIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUHI M CIOCOOOB JIEATENLHOCTH, CBSI3AHHBIX C HAOJIOJIEHUEM U OOBSICHEHUEM XMMUYECKOIO SKCIEPUMEHTA,
coOJro/IeHeM TMpaBuil 6€30MacHOT0 0OpaIEHUs C BEIIECTBAMH.

Hapsany ¢ atum, coaepskareiibHasi XapaKTepUCTHKA €€l U 3a7a4 U3YUYEHHUs] MpPeAMETa B MPOrpaMMe MO XMMHUU YTOYHEHA U
CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeAHEro ooiiero oopazopanus. Ceroans B MpenojaBaHuu
XUMUHU B OOJIbIIEH CTENEHU OTHAETCSA MPEANOYTEHUE MPAKTUYECKONH KOMIIOHEHTE COAEpKaHMs OOydeHHUs, OPUEHTUPOBAHHOM Ha



MOATOTOBKY BBIITYCKHHUKA OOIIe00pa30BaTEIbHON OpraHu3alliyi, BIAJCIOMEro HE HA00pOM 3HAHWHA, a (PYHKIIMOHAILHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTHBHOTO TIOJTYYCHHSI 3HAHUW U IPUMEHEHUS UX B PEATbHOM KU3HU IS PEIICHUS
NPaKTHYECKUX 3a/a4.

B cBsi3u ¢ 3TUM TpU U3ydeHUH TIpeaMeTa « XUMUSD TOMHHHAPYIOIIee 3HaYCHHE MPUOOPETAIOT TaKKe IENU U 3a7a9H, KakK:

ajganTamys OOyJalomUXCsl K YCIOBUSM AMHAMHUYHO Pa3BUBAIONMIETOCS MHpa, (HOPMUPOBAHHE HWHTEIUICKTYaJIbHO DPa3BUTOMN
JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHPHOMY MPHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMCHCHHUEM;

dbopMupoBaHHEe Yy 00y4YaIONINXCS KIIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTCHIINI), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3UYHBIX BUJIOB IEATEILHOCTH: PEIICHUS Mpo0JieM, MOUCKA, aHaIM3a U 00pab0OTKK HHPOPMAIIUU, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS
OTBITA JEATEILHOCTH, KOTOpas 3aHUMAaeT BAXKHOE MECTO B TO3HAHWUU XUMHUH, a TAKXKE IS OINEHKH C TO3WIUNA SKOJOTHYECKOMN
0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHYCCKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKA U MPUPOTHYIO CPEIY;

pa3BUTHE II03HABATEIIbHBIX HMHTEPECOB, HUHTEIUICKTYyaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH OO0YyYaromuxcs: CHOCOOHOCTH
CaMOCTOSATENIbHO MPUOOpeTaTh HOBbIE 3HAHUS IO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH IOTPEOHOCTSMHU, HCIOJIb30BATh
COBpEeMEHHBIC WH()DOPMAITMOHHBIC TEXHOJOTHHN TSI TIOMCKA U aHAIN3a y4eOHOW M HAyIHO-TIOMYJISIPHONH MH(GOPMAIMH XUMHUYECKOTO
COJIEpKaHUS;

(GhopMHUpOBaHNE U PA3BUTHE Y O0YUJAIOIIUXCS aCCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHHS, HA0II0AaTeIIBHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOpPbIe 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU IJIAHUPOBAHUH U MPOBEJCHUU XUMHUECKOTO SKCIIEPUMEHTA,

BOCITUTaHWE Yy OOydarommxcs yOeKIEHHOCTH B TYMAaHMCTHUYECKOW HANPABICHHOCTH XUMHH, €€ BOXXHOW POJIM B PEIICHUU
TII00ANBHBIX TPOOJIEM PalMOHATIBLHOTO TMPUPOIOIIONB30BAHUS, TTOTIOJHEHUS YHEPTETUUSCKUX PECYPCOB U COXPAHEHHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPHUPOJIE U CBOEMY 30POBBIO, a TaK)Ke MPUOOPETEHUS OIbITA
MCIIOJIH30BAHUS MOJTYYECHHBIX 3HAHUM JIJIS1 IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAITUAX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM mane cpenHero oo1ero oopazoBaHus npeamMeT « XuMus» 0a30BOro YpoBHS BXOJUT B COCTaB MPEIMETHON 00JacTu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

OO1ee ynciIo YacoB, OTBEIEHHBIX JIJIS U3YUYCHHsI XMMHH, Ha 0a30BOM ypOBHE CpeIHEro o0miero oopa3oBaHus, COCTAaBIsAET 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B He1elno).



COIAEPKXAHUE OBYUYEHUASA
11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHMH

XUMUYECKUH 3JIEMEHT. ATOM. S Ipo aToMa, U30TOMbL. DJIEKTPOHHAS! 000JI0YKa. DHEPreTUUEeCKUEe YPOBHU, TOAYPOBHU. ATOMHEIE
opbutanu, S-, p-, d- anemenTbl. OcCOOEHHOCTH pacHpeeiieHHs JICKTPOHOB MO OPOUTANISIM B aTOMax 3JEMEHTOB MEPBBIX YETBIPEX
MEPUOJIOB. DJIECKTPOHHAS KOHPUTYpAIHs aTOMOB.

Ilepnonnuecknii 3akoH 1 [lepuoanueckas cucrema xuMudeckux 351eMeHToB 1. . MenaeneeBa. CBsi3b IEpUOAMYECKOTO 3aKOHA
u [leproanueckoil cUCTEMBI XUMHUYECKHX 371eMEHTOB []. 1. MeHieneeBa ¢ COBpeMEHHO TEOPUEN CTPOEHNS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BELIECTB 0 TpyNrnaM 1 nepuogam. 3HauYeHUe
IIEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKH.

CrpoeHue BemiecTBa. XHMHMUYECKas CBs3b. BuIbl XuMudeckoil cBsi3u (KOBaJE€HTHAas HEMOJIIpHAas W TOJSpHAs, HOHHas,
MeTandeckas). MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM XMMHUUYECKOM CBsI3U (OOMEHHBIN U TOHOPHO-aKUENTOpHbIN). Bogopoanas
CBA3b. BaeHTHOCTH. DIIEKTPOOTPULIATENBHOCT. CTeneHb OKucaeHus. FIOHbI: KAaTUOHBI M AHUOHBI.

BemecTtBa MOJNEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAILUINYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

ITonATHE O IucnepcHbIX cucTeMax. ICTMHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas 10JI BELIECTBA B paCTBOPE.

Knaccudukanus Heopranmdyeckux coeauHeHuid. HoMeHkiatypa HeopraHuyeckux BemiecTB. ['eHeTmdeckas CBA3b
HEOPTaHUYECKHUX BEIIECTB, IPUHAIEKAIIMNX K PA3JTUYHBIM KJIACCaM.

Xumuueckas peakuus. Knaccudukaus XuMUYECKUX PeaklUii B HEOPraHUYECKON U OPraHUYeCKOM XUMUU. 3aKOH COXPAHEHUS
MacCChl BEIIECTB, 3AKOH COXPAHEHMS U IPEBPALIEHUS SJHEPTUH TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMUUYecKoe paBHoBecHe. DakTOphl,
BIIMSIFOIIME HA COCTOSIHUE XUMUYECKOTO paBHOBecus. [Ipunuun Jle Hlarense.

Onextposnutuyeckass auccounanus. CuiabHble M cialOble AekTpoiauThl. Cpena BOJHBIX PAacTBOPOB BEILIECTB: KHUCTAS,
HEUTpabHasi, IIEJI0YHA.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



DKCNepUMEHTAIBHBIE METOJIBI M3YyYCHUs BEIIECTB W WX MpeBpaIrieHuil: mpemoHcrparus Ttadmun «llepuoamdeckas cuctema
xuMuueckux anemeHToB [[. M. MengeneeBa», u3ydyeHHE MOJACIEH KPUCTAIUIMYECKUX PEIIETOK, HAOJIOACHUE U OINHCAHUE
JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0’KEHHE MTEPOKCH A BOJOPOIa B IPUCYTCTBUM KaTaIM3aTOPa, ONPEICIICHUE CPEIb
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUYECKOU pabOThI
«BnusHue pa3nuaHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

PacuérHble 3anaumn.

PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKIIUi, B TOM YHUCJIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C MCTIOJIb30BAHUEM IMOHATUSA
«MaccoBas J10J1s BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsl. [Tonoxxenue nemetamioB B [lepuoanueckoit cucreme xumuueckux sneMenToB Jl. Y. MenpaeneeBa u 0COOCHHOCTH
CTpoeHHUsI aTOMOB. DU3MYECKHUE CBOMCTBA HEMETAIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpUMeEpe Kuciaopopa, cepsl, dochopa u
yTJIEpOJIa).

XVMHUYECKHE CBOMCTBA BaKHEHIITMX HEMETANIOB (TajJoreHoB, cephl, a30Ta, pocdopa, yrieposa u KpeMHU) U UX COSAMHEHUN
(OKCHIOB, KHUCJIOPOACOACPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEAUHECHUM.

Meramibl. [lonoxenune metamioB B Ilepuogmueckoit cucreme xumuueckux anemeHToB JI. WM. MenapeneeBa. OcobeHHOCTH
CTPOEHHUS DJJEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmme ¢usnueckue cBoiictBa MeTawioB. CrulaBbl  METaJJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAJIOB.

XUMUYECKUE CBONCTBA BaXKHEHIITUX METANIOB (HAaTPU, KaJIWi, KadbllUiA, MarHui, aTFOMUHUMN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX
COCIMHECHUM.

OO6mume crnocoObl mosTydyeHust MeTaIIoB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

DKCneprUMEeHTAIbHBIE METObI M3YUCHUS BEIIECTB U UX MPEBPAIICHUI: U3yUeHUE KOJUIEKIIMN «MeTasibl U CIIaBb), 00pa3IoB
HEMETAJUIOB, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aj7a4, HAOJIOJICHHE W OIMHUCAHHWE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OIMBITOB
(B3auMoefiCTBHE THIPOKCH 1A ATFOMUHMSI C pACTBOPAMH KUCIIOT U IIeJI0oUe, KaueCTBEHHbIEC PEAaKIIUU HAa KAaTHOHBI METAJJIOB).

PacuétHrble 3amaun.

Pacuétel Maccel BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO W3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEIICCTB
HMMEET MPUMECH.

XUMUS U )KU3Hb



Ponp xumMuu B oOecrieueHUN 3KOJIOTUYECKOM, SHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MeAULMHEIL. [loHATHE 0
Hay4YHBIX METOJIaX ITO3HAHUS BEIIECTB U XMMUYECKUX PEAKIUU.

[IpencraBiaeHust 06 00X HAyYHBIX IPUHIIUIIAX POMBIIIEHHOTO MTOJIYyYE€HHS Ba)KHEHIIINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB U MaTE€pUAJIOB: Ba)KHEMINME CTPOUTEIBHBIE MAaTEpUalbl, KOHCTPYKLIMOHHBIE MaTepHalbl, KPacKH,
CTEKJIO, KEpAMHKA, MATEPHAJIBI IJIs1 AIIEKTPOHUKH, HAHOMATEpHaJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YIOOPEHHUS.

XHUMHS U 370POBBE YEJIOBEKA: NMPABUJIA UCIIOIb30BaHUA JIEKAPCTBEHHBIX MPENApaToOB, MpaBuia 0€300aCHOTO MCIIOIb30BaHUS
npernapaToB ObITOBOW XMMHH B TIOBCEAHEBHOM KU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexnpeaMEeTHbIX CBA3€H MpU M3yYeHHM OOIIed M HeopraHudyeckol xumuu B 11 Kilacce ocyliecTBIsieTCs yepes
HCIIOJIb30BAaHUE KAK OOLIUX €CTECTBEHHO-HAYUYHbBIX MOHITHM, TaK U MOHATUMN, SBJIAIOIIMXCA CUCTEMHBIMU ISl OTAEIbHBIX PEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAayYHbIE MOHSATHS: HaydHbId (akT, TMIOTEe3a, 3aKOH, TEOpHUs, AaHaJu3, CHUHTE3, KiacCHU(pHUKalus,
NEPUOANYHOCTb, HAOJIOIEHUE, SKCIIEPUMEHT, MOICIMPOBAaHUE, U3MEPEHNUE, SIBICHHUE.

@u3uka: Marepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TON, PAAHMOAKTUBHOCTb, MOJIEKYJIA,
SHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (DU3UUYECKUE BEIUYMHBI U €IUHULBI HX
MU3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTemMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

["'eorpadusi: MuUHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIIMBO, PECYPCHI.

TexHonorus: XUMHAYECKass  IPOMBIIIIEHHOCTb, METaJUTyprus, IIPOU3BOJICTBO CTPOUTENBHBIX  MaTEpPHUAaJIOB,
CEJIbCKOXO3SIICTBEHHOE TMPOU3BOJCTBO, MHUILIEBAss MPOMBINUIEHHOCTh, (hapMaleBTUYECKasl MPOMBILUIEHHOCTb, MPOU3BOJICTBO
KOCMETHUYECKUX IPENapaToB, MIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJIEKTPOHHAS IIPOMBILIEHHOCTh, HAHOTEXHOJIOTHUH.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NNPOI'PAMMBLI 110 XUMHWHN HA BA30OBOM YPOBHE
CPEJHEI'O OBUHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYarOIIMMMHCSA IMPOTPaMM CPEIHEro oOLIero
oOpa3oBaHMsl (JMYHOCTHBIM, METAlpeIMETHbIM U TNpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOM uis pa3paboTKu



IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IMPOTrpaMM CpeAHEero ooO1iero oOpa3oBaHMs SIBISETCA CHUCTEMHO-IEATEIbHOCTHBIN
MOJXOA.

B cootBeTcTBHM € CHCTEMHO-AESATEIBHOCTHBIM MOAXO0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPEIMETA
«XuMus» Ha YPOBHE CPEHEr0 0011ero 00pa30BaHUs BbIIEIEHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHWE OOYYaIOIIMMUCS POCCHUMCKON TIpakJaHCKOW UIACHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITENIBHOCTH U CAMOOIIPEIETIEHHUIO;

HaJIMYyue MOTUBAIMU K O0YUEHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKJICHHM JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M HCTOPUUYECKHUX
Tpaauiuii 0a30BOM HAYKW XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEU JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYITUMH 1IEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTHUECKON KYIbTYpPbl U CIIOCOOHOCTH CTABUTH LIEIU U CTPOUTH )KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaAMeTa «XUMHUs» JIOCTUTAIOTCS B E€IUHCTBE YYE€OHOM W BOCHUTATEIIHHOU
JNEATEIBHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKUMH, COLHUOKYJIBTYPHBIMU, IYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMHU U
ujeaaMl POCCHUUCKOTO TpakIaHCKOTO OOIIECTBA, MNPHUHATHIMHU B 00IIECTBE HOPMaMW U TMpaBUJIaMU TOBEICHUS,
CIOCOOCTBYIOIIMMHU MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIINXCS.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPaXKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHLHOU U
MPAKTUYECKOMN JAEATEIBHOCTHA 00YJAIONTUXCS TI0 Pea3aIliy IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPAB M 00S3aHHOCTEN, YBAXKCHUS K 3aKOHY U ITPABOTIOPSIKY;

MPEJICTABIICHUS O COIMAJIBHBIX HOpMAaXxX M MpaBUjIaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM AESATEILHOCTH NPHU CO3JAaHUU YUEOHBIX IMPOEKTOB, PEIICHUU Y4YEeOHBIX U
MMO3HABATEIIbHBIX 33714, BBIIIOJHEHUN XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JOTUKY U apTYMEHTHI IPYTUX MPU aHATIN3€ Pa3TIMYHbIX BUIOB
y4eOHOM eI TENHbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMA !



LIEHHOCTHOTO OTHOLIEHUSI K ICTOPUUYECKOMY U HAYYHOMY HaclIeJJUI0 OT€YECTBEHHON XUMHUU;

YBaXXEHUS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHHS TOTO, YTO
JOCTHKECHHSI HAYKW €CTh PE3yNbTaT JIUTENbHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO
TpyZJa Y4EHbIX U IPAKTHUKOB;

MHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B ITOJIYYEHUH U OCIEAYIOIEM aHaIN3€e HH(OPMALIUU O IEPEIOBBIX JOCTUKEHHIX
COBPEMEHHOU OTEUECTBEHHOU XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLICHHMBATh CHUTYallMH, CBS3aHHbIE C XMMHUYECKUMHU SBICHUSIMM, U IPUHUMATh OCO3HAHHBIC PEILEHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEICHHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3ULMA HPABCTBEHHBIX M MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUM 3TUX IMOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEH 370pOBOro M 0Oe3zomacHOro oOpas3a >KW3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOnro/IeHns TpaBui O€30MacHOro OOpalleHusi C BEIIeCTBAMU B ObITYy, MOBCEIHEBHOM >XM3HU U B TPYAOBOU
NeSTENbHOCTH;

MOHMMAaHUS LICHHOCTH MPaBUJI MHAUBUIYAIBHOIO U KOJUIEKTUBHOTO 0€3011aCHOTO MOBEIEHUS B CUTYALUSIX, YTPOKAOLINX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAaHUs MOCIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATENIbCKON AESTENbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX AEATEIBHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4YacTHE B PELICHUH NMPAKTUYECKHUX 3a]ad COLMAIbHOW HAIpPaBJIEHHOCTH (B pamMKax CBOErO
KJ1acca, IIKOJIbI);



MHTEpEeca K MPaKTUYECKOMY U3y4YEeHHIO Mpodeccuil pa3TuyHoro pojia, B TOM YHCII€ HA OCHOBE TPUMEHEHUS IIPEIMETHBIX
3HAHUM 110 XUMUU;

YBAXKEHUS K TPYLY, JIIOJIAM TPYyAa U PE3YJIbTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHUIYyaJIbHOW TpaeKTOpUU oOpa3oBaHus, Oyayiei mpodeccun u peanusaiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTpeOHOCTEN
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00Pa3HOro OTHOIIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs TI00aBHOTO XapakTepa JKOJIOTHYECKUX MPoOJeM, BIUSHMS HSKOHOMHUYECKUX IMPOIIECCOB HA COCTOSIHHE
IIPUPOJHON U COLIMATIBHOU CPEIb;

OCO3HAaHMUSI HEOOXOAUMOCTH HCIOJB30BaHUSA JIOCTMIKEHMM XHUMHUU JUIsl PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOOTNIOIB30BAHHS;

AKTUBHOI'O HENPUATUS JCUCTBUM, NMPUHOCAIIMX BpEH OKPYKAKMIEH NPUPONHOU Cpele, YMEHHs NPOTHO3HPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHCTBUHN U MPEIOTBPAIIATH UX;

HAJIMYKS Pa3BUTOrO 3KOJIOTHYECKOTO MBINUIEHHUS, SKOJOTUYECKOW KYJIBbTYPBI, OINbITA JIESITEIBHOCTH 3KOJOTHYECKOU
HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA MMHU B MO3HABATEIBHONW, KOMMYHMKATUBHOM W COLIMAJIBHOW MPAKTHKE,
CITOCOOHOCTH ¥ YMEHHSI aKTUBHO MTPOTUBOCTOSITH UE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOM
MPaKTUKH;

MMOHUMAaHUS ClIeNU(PUKN XUMHUH KaK HayKH, 0CO3HaHUs e€ pojiu B GOPMUPOBAHUU PAIMOHATBLHOT'O HAYYHOTO MBIIILICHHUS,
CO3JIaHUM 1IEJIOCTHOTO TIPEJICTABIICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE IPUPOJIBI U YeJIOBEKa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHUH POoOJIEM COXPAaHEHHsI IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUH ISl COBPEMEHHOM MUBUIIM3AIMU: B €€ TYMaHUCTUYECKON HAMPaBIEHHOCTH
Y BaXHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTEpUATIBLHON KYJIbTYPHI, PEIIEHUH TJI00ATBHBIX MPOOJIEM YCTOMUYHUBOTO Pa3BUTHUS



YeJI0OBEUYECTBA — CBIPHEBON, SHEPTETUUECKOM, MUIIIEBON U SKOJIOTHYECKOI O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAA U HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTH: TOHHMMAaHUSI CYIIHOCTH METOJOB IO3HAHHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHMA JJIs aHaiu3a U OOBSCHEHMs SIBICHUH OKpY’XKAIOIIEro MHUpa M
MPOUCXOAIINX B HEM U3MEHEHUI, yMEHUs JieflaTh 000CHOBaHHbIE 3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB U MMEIOIINUXCS
JTAHHBIX C LEJbIO MMOJyYEHHs! TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJB30BaTh XMMHUYECKUE 3HAHUA JUIS PEIICHUs MPOOJIEeM B PEaIbHBIX KU3HEHHBIX
CUTYaIusX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TENIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPBHIBHOMY OOPAa30BaHMIO U CaMOOOPA30BaHMIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHanbHOU NeITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOEHUSI Y4eOHOro mpeameTra «XUMUS» Ha YPOBHE CpPEIHEro oO0Iliero odpa3oBaHUs
BKJIFOYAIOT:

3HaYMUMBbIE 17151 GOPMHUPOBAHUSA MUPOBO33PEHUS OOYUAOIINXCS MEXAUCIUIUIMHAPHBIE (MEXKITPEAMETHBIE) OOIIeHAYYHBIE
MOHSTHS, OTPAKAIOLIUE LEIOCTHOCTh HAay4YHOH KapTUHBI MHpa U ClHeUu(UKy METOJOB MO3HAHMs, HCIOJIb3yEMbIX B
€CTECTBEHHbBIX HayKax (Marepusi, BEIIECTBO, HEPIUs, SIBICHUE, IPOLECC, CUCTeMa, Hay4YHbIH (DAKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHble YyueOHble JeHCTBUA (TO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJIATHUBHBIEC), OOECHEUYUBAIOIINE
dhopmupoBaHue PyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITETEHIIUN 00YUYarOIINXCS;

CIOCOOHOCTh OOYYaIOIIMXCSl HKCHOJB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE TEUCTBUS B TTO3HABATEILHON M COLUAIILHOM MPaKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHUBEPCAJIBHBIMU  YYEOHBIMU  TIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JEHCTBUAMH.



Ogy1ageHne YHMBEPCAJIbHBIMU Y4eOHbIMHU II03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATH U AKTYaJIU3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LENH JEATEIbHOCTH, 3aJaBasl NapaMeTpbl U KPUTEPUM HX JOCTHXKEHUS, COOTHOCUTHb pE3YJbTaThI
JESITEIBHOCTH C TIOCTABJICHHBIMU LEJISIMH;

UCIOJIb30BaTh IPYU OCBOCHUHU 3HAHUHN NPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJENIATH XapaKTepHble IPU3HAKU OHATUN U
YCTaHaBIMBATh UX B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MMOHSATHS AJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SIBICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUH I KIACCU(PUKALIMN BEUIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEK/Y N3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXAEHUS (MHAYKTHUBHBIC, JETyKTHUBHBIC, 0 aHAJIOTWHU), BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYITHPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHSTHh B MPOIECCE MO3HAHUS, HCIONb3yeMble B XUMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH, MPEoOpa30BhIBATH
MOJIeTIbHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) dJIEMEHTa, XUMU4eckas (hopMyIia, ypaBHEHHE XUMUIECKOU peakinu
— MIPH PEIICHNU Y4eOHBIX IMO3HABATENbHBIX U MPAKTUYECKUX 33]a4, IPUMEHATh Ha3BaHHbIE MOJEJIbHbIE MIPEICTaBICHUS AJIs
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE e CTBUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIINH;

(dbopMyIIMpoBaTh LENH U 33a4u HCCIEA0BaHNUs, UCIOIb30BaTh MOCTABIEHHBIE U CAMOCTOATEIBHO C(OPMYINPOBAHHBIE
BONPOCHl B KayeCTBE WHCTPYMEHTAa MO3HAHUS M OCHOBBI Uil (DOPMHPOBAHMS THIOTE3bl MO IMPOBEPKE IMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJACHU;

BJIa/ICTh HABBIKAMH CAMOCTOSTEIHHOTO TNIAHUPOBAHUS M TTPOBEICHUS] YICHHUECKUX SKCTIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHHUsl HAOII0JIaTh 3a XOJ0M IPOLIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 pe3yJibTaT, (hopMyIupoBaTh 0000IICHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOMN
pabore;



npuoOpeTaTh OMBIT YYEHUYECKOM HCCIeAOBATEIbCKOM M TMPOEKTHOM JEeATEIbHOCTH, MPOSIBIATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHsS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO pa3IMYHBbIX METO/OB
MO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HH(POpMAIUKU (HAyUYHO-TIOMYJIsIpHAs TUTEpATypa XMMHUUECKOTO COJIepKaHus,
CIpaBOuHbIE Mocobus, pecypchl MHTepHeTa), aHAIM3UPOBATh MH(MOPMAIMIO PA3TMYHBIX BUIOB U (HOPM MpPEACTABICHHUS,
KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(dhopMyIHpoBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOBI IIPU MOUCKE U 0TOOpe HHbOpMalMU, HEOOXOAUMOMN st
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH M pa3IUYHbIX MOUCKOBBIX
CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcTaBieHUs HH(opManuu (CxeMmbl, rpaduk, AHarpaMMmel,
Ta0IUILIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAyYHBIH S3BIK B KayecTBE CpeACTBa MpuU padoTe C XUMHUYECKON HHpopManuen: NpUMEHSTh
MEXIpeAMETHbIC ((PU3HUeCKUEe U MaTeMaTHYEeCKUe) 3HAKK U CUMBOJIBI, POpMyIibl, a00peBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYyX JaeMOW TeMbl B XOJA€ Juaiora W/WIM IUCKYCCUU, BBICKA3bIBaTh WUJEH,
(bopMyIIMpoBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIATh C IPE3EHTALIMEN PE3YIBTATOB [TI03HABATEIIBHOM IEATEIBHOCTH, ITOJIYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO
CO CBEPCTHUKAMH IPU BBINOTHEHUH XUMHUYECKOIO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HUCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaju3alMi Y4eOHOro NpoeKkTa U (OpMYIMPOBATH BBIBOABI MO PE3yJNbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHMM MyTEM COTJIACOBAHMS MO3UIIUH B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHUSIMU.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MO3HABATENIbHYIO JIEATENbHOCTD, ONpEAess e€ Uenu U 3aJauH,
KOHTPOJIMPOBATh U MO MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIAraeMblil aJITOPUTM AEHCTBUN NPHU BHIMOJIHEHUU YU€OHbBIX



N UCCJICAOBATCIILCKUX 3aJa4, BI)I6I/IpaTI> HanooIce 3(1)(1)€KTI/IBHI>II‘/’I CII0CO0 UX peUICHU:A C y‘{éTOM IMOJIYUCHUS HOBBIX 3HAaHUU O
BCHICCTBAX U XUMHWYCCKNX PCAKIHAX,
OCYHICCTBIIATHL CAMOKOHTPOJIb cBOEH ACATCIIBHOCTH HAa OCHOBC CaMOadHa/In3a 1 CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHBIC pe3yabTaThl OCBOEHHUS Kypca «O0I1as 1 HeopraHudeckass XUMHUs OTPakaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKONU COCTABIIAIOIICH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIH XUMUH
B MO3HAHUM SBJICHUHN MPUPOBI, B (POPMUPOBAHUHN MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOJIMMOW JIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U AKOJOTMUECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XMMHUUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONINE MOHATHSA (XMMUYCCKHI DJIEMEHT,
aTOM, H30TOI, S-, P-, O- BJIEKTPOHHBIC OpPOMTAIM aTOMOB, HMOH, MOJCKYyJia, MOJIb, MOJIAPHBIAH OOBEM, BaJICHTHOCTD,
AIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHUCJICHUS, XMMUYEeCKasi CBSI3b (KOBaJCHTHAs, MOHHAs, METaJUINUeCcKas, BOJOPOIHAS),
KPUCTAJIMYECKAs PEIIETKA, TUIBl XUMUYECKHUX PEaKIUW, PACTBOP, JJIEKTPOIUTHI, HEIIEKTPOJUTHI, SJICKTPOJIUTHYECKAS
JTUCCOITHAIINS, OKUCITUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYCCKON PEaKIIMH, XUMHYECKOE PAaBHOBECHE); TCOPUHU U 3aKOHBI
(TeopHust PAEKTPOIUTHUCCKON JUCCOIMAINM, TTIepuoandeckuii 3akoH JI. . MeneneeBa, 3aK0H COXpaHEHHUSI MAacChl BEIIIECTB,
3aKOH COXPAaHEHUS W MPEBPAILCHUS YHEPTUM MPU XUMHUUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMUU,
MHPOBO33PEHUYECKME 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTHM XUMHUUYECKHX SIBJICHHM,
(hakTOJIOTHYECKHUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJYYCHUU U 0€30MaCHOM HCIIOJIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN ESITEIILHOCTH YEIIOBEKA,

c(OPMHUPOBAHHOCTh YMEHUW BBISABJIATh XapakTEpHbIC TMPU3HAKU TIOHSTHM, YCTAaHABIUBATh WX B3aUMOCBS3b,
KCMOJIb30BaTh COOTBETCTBYIONIME MOHSATHS IIPU ONUCAHUUA HEOPTAaHMYECKUX BEILIECTB U UX MIPEBPAILICHUN;



c(hOpMHUPOBAHHOCTh YMEHUN HCMOIB30BATh XUMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBIEHUSI OPMYII BEIIECTB U YPaBHEHUI
XUMHUYECKUX peakiuid, cuctemarnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTICIBbHBIX HEOPTaHMYECKUX
BEIECTB (yrapHblii ra3, yriaekHcibli ra3, aMMHUaK, rai€Hasi H3BeCTbh, HEeral€Hasi H3BeCTh, TUTHEBAS COJA, IUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHI OIMpPEAENATh BAJIGHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAS) B COCAUHEHUSX, THUII
KPUCTAJNIMYECKON PEIIETKU KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJISIpHAs, MOHHAs, METaJUTMYecKas), XapaKTep Cpelibl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUM;

c()OPMUPOBAHHOCTh YMEHHMI YCTAaHABIMBATH MPUHAMJICKHOCTh HEOPraHMYECKMX BEHIECTB MO HUX COCTaBy K
OTpeAeNEHHOMY KJIacCy/TpyIIe COeIUHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U HEMETAJLIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI,
am(OTepHbIE THIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Mepuoanyeckoro 3akona [[. . MenaeneeBa u JeMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuojoB
[Tepronnyeckoit cuctemMbl Xumuueckux ayemeHToB JI. M. MeHaeneeBa, HCIONMB3ysl MOHATHSA «S-, P-, O-3JIEKTpOHHBIC
opOUTaNNY, «IHEPreTUUECKHUE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX
COEMHEHUH M0 neproaam u rpynnam llepuoanueckoit cucteMsl xuMmudeckux 3yemeHToB . . Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBAThH) OOIIME XMMUYECKUE CBOMCTBA HEOPTraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPK1AaTh CYLIECTBOBAHNE N'€HETUYECKOM CBSI3U MEX]ly HEOPraHNMYECKUMH BEIECTBAMU C TIOMOLIBIO
YPABHEHHUU COOTBETCTBYIOIIUX XUMAUYECKUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUUYECKHUE PEAKIIUU T10 PA3TUYHBIM MpU3HAKAM (YUCITY U COCTaBy
pearupyroumx BeecTB, TeII0BoOMY 3P (HEKTy peaKiui, U3MEHEHHUIO CTETIEHEW OKUCIEHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKIIUH,
Y4acCTHUIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJISTh YPABHEHHS PEAKIIMI Pa3IMYHBIX TUIIOB, MOJHBIC U COKPAIIEHHBIE YPAaBHCHHUS
peaKkimii HOHHOTO OOMEHA, YUUTHIBAS YCIIOBHSI, PY KOTOPBIX 3TH PEAKIIUU UAYT O KOHIIA,;



c(OPMHUPOBAHHOCTh yYMEHUN TPOBOJAUTH PEAKIUHU, TOATBEPKIAIONME KAYECTBEHHBIM COCTaB  PAa3IMYHBIX
HEOPTaHUYECKHUX BEILIECTB, PACIIO3HABATH OINBITHBIM NYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM paCKpbhIBAaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH MOCPEACTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHITH 3aBUCUMOCTH CKOPOCTHM XHMMUYECKOW PEAKIUU OT pas3IMYHBIX (aKTOPOB;
XapaKTep CMEIIEHNS XUMUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTBus (npunuu Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUI XapAKTEPU30BATh XUMUUYECKUE MPOLECCHI, JIEKAUTUE B OCHOBE TPOMBIIIUIEHHOT'O TIOJTY4YEHHUS
CEpHOM KHUCIIOThI, aMMHUaKa, a TakkKe cPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U DKOJIOTHUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c()OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHSI C HUCIOJIB30BAHUEM IOHSTHS «MaccoBasl J0Ji1 BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOILIEHUN ra30B MPU XUMHUYECKHX PEaKLMAX, MACChl BEIIECTBA WK 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM 00BbEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMH BEILIECTB, TEIJIOBOrO 3(Qekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEILECTB, IPEBPALLECHU U COXPAHEHUS DHEPTUH;

c(hOPMHUPOBAHHOCTh YMEHHI COONIOAATh TMpaBWiIa TIOJIb30BAHUSA XUMHUYECKOM mocyAod U J1abopaTopHBIM
o0opyoBaHUEM, a TaKXke IpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH MO BBIIOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJHATh XUMUYECKHUM KCIIEPUMEHT (Pa3IoKeHHE MePOKCHIa BOAOPOIa
B IIPUCYTCTBUU KaTaJIUu3aTopa, ONPEACIICHUE CPEAbl PACTBOPOB BEILECTB C MIOMOLIBI0O YHUBEPCAIBHOIO UHAUKATOPA, BIIUSHUE
pPa3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakivu, peakiiii HOHHOTO 00OMEeHa, KaYeCTBEHHBIE PEaKIMU Ha Cylbdar-,
KapOoOHaT- U XJOPUA-AaHHOHBI, HA KAaTHOH aMMOHMS, PELIEHUE HKCIEPUMEHTAJIbHBIX 3aJad Mo Temam «Metamibs»y u
«HemeTannel») B COOTBETCTBUU C MpaBUJIAMU TEXHUKHA O€30MAaCHOCTH NpH OOpallleHHH C BEIIECTBAaMHU U J1ab0paTOpHBIM
00OpyIOBaHUEM, MPEICTABIATh PE3yJbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (hopMe 3alucu ypaBHEHHMH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBaATH BEIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAJIM3UPOBATH XMUMHYECKYI0 HH(POPMALMIO, TMOJYyYaeMYyI0 HU3 pPa3HbIX
HMCTOYHHUKOB (CpEICTBA MACCOBOM KOMMYHUKalUU, UHTEpHET U IpYyTUX);



c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MpPaBUJIA DKOJOTHMUECKH I€JeCO00pa3HOro MoBeAeHUs B OBITY M TPYAOBOM
JESTETFHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbsI M OKPYKAIOIIEH MPUPOTHON Cpeibl, 0CO3HABATh ONTACHOCTH BO3CHCTBUS
Ha JKUBBIC OPraHU3MBI OMPENEIEHHBIX BEIIECTB, MOHMMAs cMbIca mokazatens [IJIK, mosicHAT, Ha TmpuMepax CIOCOOBI
YMEHBIICHUS U NMPEOTBPAILICHUS] UX BPEAHOIO BO3ICUCTBHUS HA OPraHU3M YEJIOBEKa;

JUTsl 00YYAIOIIUXCSl C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbsI: YMEHUE TPUMEHATH 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CTICTIBIX U CJTAa0OBUJAIIMX OOYYAIOUIUMXCS: YMEHUE HUCMOJb30BaTh pelibe(pHO-TOUCUHYIO cUCcTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/m P Konrpouabnsie IIpakrnyeckue op
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEILECTB
13 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Meramibt
2.2 Hewmeramibl 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3




ITIOYPOYHOE IIVTAHUPOBAHUE
11 KIJACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHbBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHast KOHQUTYpaLusi aTOMOB

[lepuonnueckuii 3akoH u Ilepuoauueckas
cucTeMa XUMMUYECKuXx anemeHToB /1. .
MenieneeBa, X CBA3b C COBPEMEHHOM
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COCTMHEHHI
10 TpyHnam U rnepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena
B Pa3BUTHU HAyKH

CrpoeHne BemecTBa. XuMU4ecKast CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BajsieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




IlonsTue o AUCHICPCHBIX CUCTCMAX.
HctunHbIC N KOJUIOMAHBIE PaCTBOPBEI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
I'enernyeckas CBS3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHMUYECKHUX PEAKIMIX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o BogopoHOM mokasarene (pPH)
pactBopa. Peakuyuu noHHoro oomMeHa.
I'maponu3 opraHYECKUX U
HEOpPraHMYECKUX BEIIECTB

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TousTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEN

13

KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMUW)




14

15

MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(hbU3MYEeCKre CBONCTBAa METAJIIOB

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

16

17

18

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPUH, Kadui, KaJbIlUui,
MarHui, aJJlOMUHUAN) U UX COSIUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEIAH M MX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hemeransl, ux moynoxxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. Y. MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTponHs HEMETaJIOB (Ha IpuUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
XUMHYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U
HUX COeIUHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u
UX COETUHEHMI




24

XUMHYECKHE CBOMCTBA yIIIepO1a, KpEMHUS
U UX COCOUHEHUN

25

26

27

[IpuMeHeHne BaX)HEUIINX HEMETAIIOB U UX
COCTMHEHUN

O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
TeMme «HemMeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas paborta Ne 3. «Pemienue

AKCIICPUMEHTAIIBHBIX 3aJ1a4 110 TEME
"HemeTtamas!"»

28

KonTponbHas padoTa no temam
«MetamsD u
«Hemeramnbey/Beepoccuiickas
MpoBepoyHasi paboTa

29

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpPraHUYECKHUE OCHOBAHUS

30

AMpoTepHble HeopraHU4ecKHue u
OpraHWYecKHe COeTMHEHUs. | 'eHeTnueckas
CBSA3b HEOPTraHUYECKUX U OPraHU4YECKUX
BEILIECTB

31

Ponpe xumMum B obecrieueHUH
AKOJIOTUIECKOH, YHEPTETUIECKON 1
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEAUITUHBI




[IpencraBnenus 06 0OIMNX HAYYHBIX

32 MIPUHITUATIAX TIPOMBIIIICHHOTO TTOTYYCHUS 1
BaXKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MaTEPHAIIOB

34 XUMHS ¥ 370POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O

34

[TPOTPAMME
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