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IHHOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XMMUHU Ha ypOBHE CpeIHEro odiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Oeneparum»,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (hefepalibHOW 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepabHOM TroCyAapCTBEHHOM
obpasoBatensHoM ctanaapre COO, ¢ yuérom Konuenmuu npenogaBanus y4eOHOTO MpeaMeTa
«Xumus» B o0Opa3oBarelbHbIX oOpraHuzanusx Poccuiickoil @Denepanuu, peaau3yrOIIMX
OCHOBHBIE 00pa30BaTEbHBIC IMPOTPAMMBI, M OCHOBHBIX TOJOXEHUH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaBurenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MNporpaMmbl MO XUMHH, K OIpEIelIeHHI0 o0Ien
CTpaTeruu 0O0y4YeHHsI, BOCOUTAHUS U PA3BUTHUS O0YyUaIOIIUXCA CPEeICTBAMU yueOHOTO IMpeaMera
«Xumus» aas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABHJIM KOHIIETITYaJbHBIC MOJOXKCHHS
OI'OC COO o B3auMOOOYCJIOBIEHHOCTH IE€JIEH, COJAEp)KaHUs, pe3yibTaToB OOydeHUS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIONy4aeMO€ BBITYCKHUKaMU  00Ieo0pa3oBaTenbHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOHW 4YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH
KacaloTcs TMO3HAHMUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHPOBO33PEHHS U OOILIEH KyJIbTYphl
YernoBeKa, a TaKkKe OHKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
npupoaHoil cpene. Peanmsyercst xuMudeckoe oOpa3oBaHne 00YJarOIUXCs Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XHUMHs», COJIEP)KaHUE U MOCTPOSHUE
KOTOPOTO OMNpEIENICHbl B MpPOTrpaMMe IO XUMHUU C YYETOM CHEHU(PUKHA HAYKH XUMHUH, €&
3HAUEHUS B TIO3HAHUU MPUPOIBI U B MaTEpUATHHON KU3HU OOIIECTBA, a TAKXKE C YIETOM 00IINX
HeNeil ¥ MPUHIAIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOmIero
obpazoBanus B Poccuiickoii @denepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIPaeT 0cOOYIO pOJib B COBPEMEHHOM
[UBWIN3AIMHN, B CO3/IaHUM HOBOHM 0a3bl MaTepuanbHON KyInbTyphl. OHa BHOCUT CBOHM BKJIaja B
(opMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBILUICHUS, B CO3JJaHHE IIEIOCTHOTO MPEACTaBICHUS
00 OKpY’XKaroIeM MUpe Kak O €IMHCTBE MPHUPOJBI M YEJIOBEKA, KOTOpoe (HOPMHUPYETCS B XUMHHU
Ha OCHOBE NMOHHMMAaHHS BELIECTBEHHOI'O COCTaBa OKPY>KAIOIIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUS.

TecHo B3aUMOJEHCTBYST C JPYIMMH €CTECTBEHHBIMM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOH KYJIBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KakJoro uieHa oOuiectBa. CoBpeMeHHash XUMUSl KaK HayKa CO3UAaTeNbHas, Kak Hayka
BBICOKHMX TEXHOJIOTHH HallpaBjIeHa Ha pellleHHe TI00ANbHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOHM, NHINEBOH, JKOJIOTUYECKOW O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OOHMMMHU IEIIMH W TNPUHIUIAMH CPEIHEro o0mero oOpa3oBaHHS
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb N3YUYECHHS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYYaIOIIMXCs, HEOOXOJUMYIO UM JUIs
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHIELIHOTO BKIIIOUEHUS B HKHU3Hb COLUYMA,
MPOAOHKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocraBmsitomiuMu  ipeMeTa «XUMHUA» SBISAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHuUsl KOTOPBIX
SBIISIFOTCS OCHOBBI 0a30BOI HayKU: CHCTEMa 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 00UIel XUMHM) U OpraHuYecKord XuMuu. OPOpMHUpPOBaHUE JTAHHOW CHCTEMBI 3HAHUI
IpH U3YYCHHH TpeaMeTa O00ECIeYMBACT BO3MOXHOCTh PACCMOTPEHHUST BCETO MHOT000Opasus
BEIIECTB Ha OCHOBE OOILIUX MOHITHI, 3aKOHOB U TEOPHI XUMUH.

CtpykTypa conepkanus KypcoB — «Opranndeckas xumusi» u «O01as 1 Heopranuyeckas
XUMU» chopMHupoBaHa B MporpaMMe MO XMMHUH Ha OCHOBE CHCTEMHOTO MOIXO0Aa K M3yYEHHUIO
y4eOHOro Marepuwajia ¥ OOYCJIOBICHAa HMCTOPUYCCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUH Ha
ONPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOW XHWMHMM BELIECTBa
paccMaTpUBaIOTCSI HA YPOBHE KJIACCHUYECKON TEOPUU CTPOCHMSI OPraHUYECKHUX COECAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U SJIEKTPOHHBIX MPEACTABICHUI O CTPOEHUU BEIIECTB.
CBenenust 00 M3y4aeMblX B Kypce BEIIECTBAX MAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB 10
CIIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMUHU MOIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIero o0Opa3oBaHUsl MepBOHAYaILHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIINH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuUMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
U3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHMsS TEOPETHUECKH MaTepuanl u
(dakToNIOTHYECKHE CBEJCHHS O BEUIECTBAaX M XMMHUYECKON peaknuu. Tak, B YaCTHOCTH, B Kypce
«O01mast 1 HeopraHWYecKass XUMUs» O0yUYarOMIMMCS MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHE IMEPUOJUYECKOr0 3aKOHa C OOIIETEOPEeTUYECKHMX W METOJOJIOTUYECKUX TMO3UILIUHI,
rIy0Ke TMOHSATh HCTOPUYECKOEe H3MEHeHHe (YHKUIUN 3TOro 3akoHa — OT oboOmaromieil 1o
OOBSICHAIONIEH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kimaccoB »ieMeHTaMu  COAEp)KaHUA, HMEIOIUMU
KyJIbTYPOJOTHYECKH M TMPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYIMMH HayKaMH, PacKpbIBalOT €€ pojib B TMO3HABaTEIbHOU U
MPaKTUYECKOU JNEATETHHOCTH YeJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTHUUECKUX MPHIOKEHUNH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOIEeMaX, CBSI3aHHBIX C XMMHEH,
KPUTHUYECKH OCMBICIIUBATh HHPOPMAIUIO U MPUMEHSATH €€ NI MOTOJTHEHHs 3HAHUMN, pelleHus
MHTEJUJICKTYJIbHBIX M 3KCIIEPUMEHTAJbHBIX HCCIEI0BATEIbCKUX 3a7ay. B 1enoMm conaepkanue
y4eOHOro mpeaMera « XuMus» JaHHOTO YPOBHS U3YyUEHHUs OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromnXxcsi MUPOBO33PEHUECKON OCHOBBI 7Sl MOHUMAHUS (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAHUYECKOTO U OPTraHMYECKOro MUpa, 00yCIIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SBJICHUHN MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMI MEXIy HOBBIMU (paKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUU B PELICHUH HKOJIOTMYECKUX MPOOJIeM, a Takke MpobdiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEpHUAJIOB.

B 1murane pemeHus 3amad  BOCHHUTAHHS, PA3BUTHS W COIUAIM3ANMH O0yYarOIIUXCS
INPUHATBIE MPOrPaMMOM IO XMMHHM MOJIXOJAbl K ONPENEICHUIO COJAEPXKAHUS U TOCTPOECHUS
npeaMeTa mpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCATbHBIX YUEOHBIX EHCTBUHN, MMEIOIIMX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BUIOB JEATEIBHOCTH: PEUICHHS po0OieM, TOUCKa, aHaTu3a U



o0paboTkn wH(pOpMaAIK, HEOOXOMUMBIX JJISI TPHOOPETEHUS ONbITA MNPAKTUYECKOH U
UCCJIEIOBATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.

B nmpakTuke npenoiaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHMsl, TaK U
Ha ypOBHE CpeAHero oomero oOpa3oBaHUs, TNpU  ONPEACICHUHM  COAEPIKATEIbHON
XapaKTePUCTHKHN IeJIe M3y4eHHUs IpeaMeTa HampaBIeHHEM MEepBOCTEIICHHONH 3HAYHMMOCTH
TPalIMUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKW Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW [EATENbHOCTH YeNOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TakoW MOAXOA K
OTIPENICJICHUIO TIeICH U3YUEHHUS TIPeMETA SIBJISIETCSI BIIOJIHE OMPABIAHHBIM.

CornacHO NaHHOM TOYKE 3peHUs TVIaBHBIMHU LEJISIMHM HM3y4YeHUs mpenmMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIIOTCS:

e (GOopMHpPOBAaHHE CHCTEMbl XHUMHUYECKUX 3HAHMM KaK Ba)KHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B OCHOBE KOTOPOH JieKaT KIIIOUEBHIC MOHSTHS,
(yHIaMeHTaNbHBIE 3aKOHBI U TEOPHUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOEHHE H
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METO/AX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakuuil, HeOOXOIUMBIX ISl MPUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUH, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON U
MOBCEIHEBHOMN JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJCHUEM TMpaBwiI 0e30MacHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepikarenbHasi XapakTepUCTUKa Lieje U 3a1ay U3ydeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B cHCTeMe cpefaHero oobmiero ooOpazoBanus. CerojHs B MPENOJaBaHUHW XUMHUHU B OOJbIIEH
CTETIEHH OTHAETCS MPEAINOYTEHHE MPAKTHYECKOW KOMITIOHEHTE COJIEpXKaHHUSA OOydYCHHS,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHMKA 0O0IIe00pa3oBaTeNbHOM  OpraHU3allu,
BJIQ/ICIOIIET0 HE HA0OpOM 3HAHMM, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUU U NMPUMEHEHUS WX B PeajbHOU XU3HU IS PEIICHUS
NPaKTUYECKHX 3a/1a4.

B cBs3u c oTMM npu U3ydeHMH TMpeaMera «XHUMHS» JAOMUHUPYIOLIEe 3HAUYCHHE
NpUOOPETAIOT TaKUe IeNU U 3a7a4H, KakK:

ajmantanys  OOydaromMXCsl K  YCJIOBUSIM  TUHAMUYHO  Pa3BHUBAIOLIETOCS  MHDA,
(GopMHpOBaHHWE WHTEIUIEKTYIbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpa30BAaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

dopmupoBaHne y OOyYaroIMXCA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3IMYHBIX BUJIOB JESTEIHLHOCTH: PEMICHHUS POOIeM,
MOWCKa, aHanmu3a W 00paboTKu WHGOPMAIMH, HEOOXOIUMBIX ISl TPUOOPETEHHUs OTbITa
JESTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe sl OIICHKHU C
MO3HILINI YKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJOoBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaromuxcs: CImoCOOHOCTH CaMOCTOSITENIBHO MpUOOpETaTh HOBbIE 3HAHHS 10 XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCTIONB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH JUTSI TIOMCKA M aHAIN3a YIeOHON M Hay9IHO-TIOMYJIIPHON MHPOPMALIUH XUMHUYECKOTO
COJICPKAHHUS;

(dopMHpOBaHUE U Pa3BUTHE Y 00YYAIOLIMXCS aCCOLMATUBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEICHIH XHMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHME Yy oOOydaromuxcs yOeXIEHHOCTM B T'yMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEUICHHH IJI0OaJbHBIX MpoOJEeM  pPalMOHAIBHOTO
OPUPOAONOIH30BAHUS, TOMOJHEHNUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHS IPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMUMOCTH OEpeKHOTO OTHOWICHHWS K TIPUPOAEC H CBOEMY
3JI0POBBIO, & TAK)KE NMPUOOPETEHUs ONbITA MCIIOJIb30BaHMS MOJyUYEHHBIX 3HAHUU IS IPUHSITUSA
I'PaMOTHBIX PEIIEHUH B CUTyalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yueOHOM miaHe cpenHero obiero oOpa3oBaHus mpeamer «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeIMETHOI obmacTu « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOwiee 4ncino 4acoB, OTBEAEHHBIX Ul M3Y4YEHUS XMMMHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 4ac B Hezenio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'TAHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannuyeckoil XUMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B MOJIyYECHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOeHHUsl OpraHnuecKux coequHeHnit A. M. bytneposa,
e€ ocHOBHbIe TOJOXKeHUsA. CTpyKTypHble (DOpPMyIIBI OpPraHUYECKHX BelecTB. [ omoiorus,
u3oMepus. XuMU4ecKasi CBsI3b B OpraHMUECKUX COCUHEHMSIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukauud  OpraHMYeckux  BemlecTB.  HomeHkmarypa
OpPraHMYECKUX COEIWHEHUIl (cucreMaruyeckas) W TpPUBHAIBHBIE HA3BAHUS BaKHEHIIMX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHX BEIIECTB.

DKcrepUMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHWYeCKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIIECTB, HAOMIOJACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUH (TUIaBJICHUE, OOYTIMBAHKUE U TOPEHHUE).

YriaeBoaopoanbt

AJIKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTUYECKUH psaa. MeTraH W 3TaH — NpoCTellne
MPEICTABUTENN aJKaHOB: (M3MYECKHEe W XHUMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus U
TrOpEHUs ), HAX0XKAECHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTWIEH U MPONWIEH — MPOCTENIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBONCTBa (peakiuuu TUAPUPOBAHUSA,
raJIOTeHUPOBAHUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPU3AIlNN ), TIOTYYeHHE U TPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MetunOyrtaauen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayueHne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMYECKHHA psiaA. AUSTHICH —
MPOCTEHUIIINN TPEICTABUTENb ATKHHOB: COCTAB, CTPOCHHE, (PU3UUYECKHUE M XUMUYECKHUE CBONCTBA
(peakuuu TUIPUPOBAHUS, TATOT€HUPOBAHMSI, THAPATAIINH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHEe, (PHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHNUS M HUTPOBAHUS), MOJIY4YEHHE M IpPUMEHEHue. Tonyon. cocmas, cmpoeHue,
Quszuueckue u xumuyecKue ceolucmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOLyYeHue U
npumernenue. TOKCUYHOCTH apeHOB. [eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOAAMU,
MPUHAJICKAIINMHE K PA3TUIHBIM KJTacCaM.

[IpupoaHbIe UCTOYHHUKH YTIIEBOIOPONOB. IIpupoaHbIid Ta3 M MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEePTH: TMEpEeroHka, KPEKHHT
(TepMHUYECKH, KaTaTUTHYeCKuil), muponus. [IpoaykTel nepepaboTku HedTH, NX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ MPOIYKTHI €ro mepepadoTKy.

DKcrepuMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamMu MmiacTMacc, KaydyykoB U pe3uHbl, koyuiekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJIEBOJAOPOJOB M TaJOr€HONMPOU3BOIHBIX, IMPOBEACHUE NPAKTHYECKOW pPabOTHI:
IIOJTyYEHHUE 3TUJIEHA U N3YYEHHE €TI0 CBOMCTB.

Pacuérnble 3anaum.




Bolunciienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa pEaKIUM MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOHBIX BELIECTB WIN MPOTYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranuueckue coeJuHeHUs

[IpenenbHple OMHOATOMHBIE CHUPTHL. METaHON M ASTAHON: CTpPOEHHE, (HU3UYECKHE W
XMMHYECKHE CBOMCTBA (PEAKLMU C aKTUBHBIMU METaJUIAMHU, I'aJOT€HOBOJOPOJAMH, FOPEHHUE),
npuMeHeHre. BoropoiHble CBA3M MEXAy MOJIEKyJaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJOoBeKa.

MHoOroaToMHbI€ CHUPTHL. ODTWUJICHIIMKOJIb W TJIMLEPUH: CTPOEHHE, (PU3UYECKHE WU
XMMHYECKHE CBOICTBA (B3aUMOJEICTBIE CO IETOYHBIMU METalJIaMH, KaUeCTBEHHAs peakiys Ha
MHOTOaTOMHbIE CHMpTHI). JlelicTBue Ha oOpraHm3M denoBeka. I[IpuMeHeHue riuiepuHa U
ATUJICHTJIUKOJISL.

@eHOoNI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anbnerunpl M kemouwvl. DopManbIeruj, aueTalbAeTHA: CTpOCHUe, (usnueckue u
XMMHYECKHE CBOWCTBA (pPEaKUUM OKHUCIIEHUS WU BOCCTAaHOBJICHUS, KAaueCTBEHHBIE pEaKLUM),
MOJTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefebHbIE KapOOHOBBIE KMCIOThl. MypaBbuHasi U YKCyCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME 171 Kilacca KUCIIOT, Peaklus
Tepu(UKaAIMK), TOJNydeHHe u mpuMeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pUpHl KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CiI0XKHBIX 3(UPOB.
Kupsl. I'naponns xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUPOB.

VYrneBoasl: cocTaB, KIacCU(pHUKAIMS YTIEBOAOB (MOHO-, - U ToJHcaxapuabl). [ moko3a —
IpOoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NUECKHE U XMUMHUYECKHE
cBoMcTBa (B3aummojeictBue ¢ ruapokcunom menu(ll), okucienne amMMuUadyHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXAEHUWE B MPUPOE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoasnsie noauMmepsl. CTpoeHHe Kpaxmana U LeJUTF0I03bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAaKIUs C HOI0M).

OKclepUMEeHTalbHbIe METOAbl HM3Y4YeHMs BELIECTB W HUX IPEBpAllleHUil: NpoBeICHHE,
HaOJIoIGHHe W ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIC
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHosa okcuaoM wmeau(ll)), mMHOroaTomHbIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMHa4yHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(Il), B3ammoneiicTBue
Kpaxmayia ¢ HOAOM), MpPOBEACHUE TPAKTHUYECKON pabOThI: CBONCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérhrle 3amaun.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYEeCTBa
UCXOJIHOTO BEIECTBA WJIM TMPOAYKTA PEaKkIHHM IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3zoTcoaeprkaliye OpraHn4ecKue COeAMHEHUs.

AMUHOKHCIOTBl Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. Pusnyeckue u
XMMHYECKHE CBOIICTBA aMHHOKUCIOT (Ha @puMepe INMLKHA). buonoruueckoe 3HaueHHE
aMuHOKUCIIOT. [lenTuabl.



benku kak NmpUpoAHbBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUIPOJIN3, JEHATypalus,
KauyeCTBEHHBIC PEAKIINH Ha OCIKH.

DKcrepUMEeHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIroAeHuEe U
ONMCAaHNE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OEJIKOB MpH HarpeBaHUU, I[BETHHIC
peakiu OeIKOB.

BbicokoMoieKyIsIpHBIE COeUHEHHUS

OcCHOBHbBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO, CTENEHb IOJIMMEPHU3aluU, CPEIHsAs MOJeKylspHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN — MOJIUMEPU3ALINS U MIOJTUKOHIEH AL

OKCHEpUMEHTAJIBHBIE METOJbI M3Y4YEHMs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpeaMETHBIX CBA3EH NMPU M3yYEHUU opraHvdeckor xumuu B 10 kiacce
OCYIIECTBIIIETCS. Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, Tak W
HOHSATUHN, SBJISIOUINXCSA CUCTEMHBIMU AJIS1 OTJENBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBIIEHUE, Hay4yHbId (DakT, rumoresa, 3aKoH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKaluusg, T[EePUOTUYHOCTh, HAONIIO/IEHUE, U3MEpEeHHeE,
3KCHEPUMEHT, MOJCIUPOBAHUE.

®dus3uka: MaTepusi, JHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIMYUHBI U €TUHUIIBI
UX U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIIKH, yTIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHosorus: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJILHOIO MUTAHMsI, MOIOILIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MATEpUabl U3 NCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KVIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0OCHOBbI XMMHH

XuMudeckudt  dneMeHT. AtoMm. Sapo aroma, M30TOIBL. JJIEKTPOHHAs 000JI0YKa.
DHepPreTUYeCKUe ypOBHH, MOAYPOBHU. ATOMHBIC OpOUTamy, s-, p-, d- anmemMenTsl. OcoOeHHOCTH
pacmpesieNieHus: 3JIEKTPOHOB MO OpOUTAISIM B aTOMax SJIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHAas: KOH(PUTYpAIIHs aTOMOB.

[lepnognueckuii 3axkoH u Ilepmomuueckas cucrema xuMuueckux snemeHtoB [l H.
MenneneeBa. CBsi3b NEPUOAMYECKOr0 3aKoHa M [lepuoanuyeckoil CHUCTEMBbl XUMHUYECKUX
anemeHToB JI. 1. MeHzeneeBa ¢ COBPEMEHHON TEOPUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOWCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIECTB
0 TpyMIaM U nepuogam. 3HaueHre MEePUOINIECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBs3U (KOBAJICHTHAS
HEMoJsIpHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa3oBaHHs KOBaJECHTHOU



XUMUYECKOU CBSI3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHMOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKU.

[TonaTtue o aucnepcHbIX cucTeMax. MIcTHHHBIE W KOJUIOMAHBIE pacTBOpPbl. MaccoBas J10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coeAuHeHuil. HomeHKkIatypa HEOPraHUYECKUX
BEIIECTB. ['eHeThyeckas CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANUX K Pa3TUIHBIM
KJiaccam.

Xumuyeckas peakius. Knaccudpukaius XUMUYECKHX peakUuid B HEOPraHUYEeCKOW H
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpALICHUS
SHEPTUU NPU XUMUYECKUX PEAKITUIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (akTopoB. OOpaTUMBIE pPEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle laTtense.

OnexTponutnyeckas auccoruanusi. CuipHBIE W ciadbie JeKTpoauThl. Cpemaa BOIHBIX
pacTBOPOB BELIECTB: KHUCIasi, HEUTPaAIbHasl, IET0OYHAS.

OKHMCIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl M3YyUYEHHsI BEIIECTB M HMX IMPEBPALICHUN: JEMOHCTpPALIMS
tabnui «llepuognyeckast cucrtema xumuueckux sneMeHtoB J[. M. MenpaeneeBay, u3ydeHue
MOJCJIeH KPUCTAUIMYECKHX PEmETOK, HAOIIOJEHWEe | OMHCAaHUE JEeMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOkKEeHHE MEePOKCHAA BOJIOPOAAa B NPUCYTCTBHHM KaTalu3aTopa,
OMpeJIeTIEHUE CPelbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBLHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMeHa), TMpOBEIEHHE IMPAKTUYeCKOH padoThl «BimsHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKIIHI.

Pacuérhrle 3amaun.

Pacuértel o ypaBHEHUSM XHUMHUYECKUX PEAKIIH, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBast 10JISI BEIIECTBAY.

Heopranuyeckasi xumus

Hemeramnbl. Ilonoxxkenue HemetaiioB B Ilepuoguyeckoil cHCTEME XUMHUYECKUX
sanementoB JI. M. MenzaeneeBa W OCOOEHHOCTH CTpOEHHS aToMoB. (DHU3MYECKHe CBOWCTBA
HEMETAIJIOB. AJUTOTPOTHSI HEMETAJIOB (Ha pUMepe KUCIopoa, cepsl, hocdopa u yriaepomaa).

XUMHUYECKHUE CBOMCTBA BAXXHEHIIMX HEMETA/UIOB (TaJIOTE€HOB, CEphI, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOACOAEPIKAIMNX KUCIIOT, BOJAOPOIHBIX
COCTMHCHMI).

[IpuMeHeHre Ba)KHENIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertamibl. [Tonoxenune meramnoB B [lepruoanyeckoil cuCTeMe XUMUYECKHX 3JIEMEHTOB JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢uznyeckue cBoiictBa MeTaioB. CIUIaBbl METaNIOB. DJIEKTPOXUMHUECKUNA psAJl HANPSHKEHUH
METaJLJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEMIIUX METAJIOB (HATpPHUM, Kaluid, KajdbI[Md, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

O6mmue criocoOb! Moay4YeHus MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCNEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEUIECTB M MX NPEBPALICHUN: HU3yYCHUE
KOJUIEKIIMU «MeTauibl M CIUIaBbD», OOpPAa3I[OB HEMETAJJIOB, PEIICHHUE DKCIEPUMEHTATBHBIX



3a7a4, HaOJIOJEHWEe U  OINHUCAHME JIEMOHCTPAIMOHHBIX U  JIAOOPATOPHBIX  OMBITOB
(B3auMoielicTBUE THUAPOKCHIA aJIOMUHHUS C PAcTBOpPaMH KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuéter maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMHM BEIISCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMuu B 0OecriedeHIH SKOJIOTUYECKON, SHEPTETHUECKOM U MHUIIEBON 0€30MMacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATHE O Hay4YHBIX METOJAaxX MO3HAHUS BEIIECTB M XMMHYECKUX
pEeaKLnid.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIMIIAX TMPOMBIIUICHHOTO IOJTYYCHHS
BAKHEHIIMX BEILECTB.

YenoBek B MHUpE BEUIECTB U MaTEpPHAIOB: BAXKHEHUIIME CTPOUTENIBHBIE MaTepHUabl,
KOHCTPYKLMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl ISl SJIEKTPOHUKH,
HaHOMAaTepHAaJlbl, OpPraHMYECKHE U MUHEPATbHBIC yI00pEHUSI.

XuMHST U 37I0POBbE YEJIOBEKA: TMpPaBWJIA HUCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMUHU B TTOBCETHEBHOM JKU3HHU.

MexnpeaMEeTHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpHU U3yueHUH OOIIel M HEeOPraHWYeCKOH XUMHH B
11 kyacce OCyIIECTBIACTCS Y€pe3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH I OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBeHHO-HAy4YHbIC TOHSITHS: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpPHs,
aHaNM3,  CHUHTE3,  KiIacCUpUKalUs,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCICPHMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SBIICHUE.

®usmka: Marepus, SHEPrus, macca, aToOM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HU30TOIL,
pPaZlo0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUII YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, PU3NIECKUE BEIIMUYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H MHKPOIICMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpacdus: MuUHEpabl, TOPHBIE OPOIBI, TOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBIIIIEHHOCTbD, METaJUTyprus, MPOU3BOCTBO
CTPOUTETBHBIX MaTepHuaos, CEIBCKOXO035UCTBEHHOE MIPOU3BO/ICTBO, MUIIEBas
MPOMBIIIIEHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKHX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBILUIEHHOCTD,
HAHOTEXHOJIOTHUHU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOIPAMMLBI 10 XUMHUN HA
HbA30BOM YPOBHE CPE/JHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHnaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIMMHUCS
porpamMM CpeaHero o0miero oOpa3oBaHMs (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-metoanueckoii OCHOBOM i pa3pabOTKH TUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
porpaMM CpeaHero o0Iero 00pa3oBaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIM MOIXO/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yibTaTOB OCBOEGHMSI MpeaMera «XUMHsS» Ha YpOBHE CpelHero o0miero oOpa3oBaHHs
BBIJICTICHBI CIIEYIOIINE COCTABISIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHUCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHUIO;

HaJIMYue MOTUBALMU K 00yYEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI TUYHOCTH HA OCHOBE KIIFOUEBBHIX
[IEHHOCTEH ¥ UCTOPHUYECKUX TPAAULUii 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMM, TPUCYIIMMHU LIEJTOCTHOM CHUCTEME XUMHYECKOIO
o0pa3oBaHus;

HAJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOW KyJIBTYpbl U CHOCOOHOCTH CTaBUTh €U U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3YyJbTaThl OCBOCHHUS IMpeaMera «XHUMHsD JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M  BOCMUTATENBHOM JEATEIHbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HJEAJlaMH POCCHUHCKOIO
TpaXXIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMAMH W TPAaBUJIAMH IOBEICHHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaroIIUXCsl.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXaroT c(OPMHUPOBAHHOCTH
OTbITa TO3HABATEIBHON W TPAKTHYECKOW JESTEIBHOCTH OOYYalOUIMXCS TI0 pear3aluu
MPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpa:kaIaHCKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEN, YBAKECHHUS K
3aKOHY U NPABOIOPSAKY;

IPEJICTaBICHUS O COLHUAIbHBIX HOPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESATENHHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHN: yueOHbIX U M03HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IpYTuX
IIPU aHAJIKM3€E Pa3INYHbIX BUIOB YUEOHOM AESITEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOIO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEUI0 OTE€UECTBEHHOMU
XUMHUH,

yBaKEHHsI K Tpolieccy TBOpYECTBa B 00JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHs TOTO, YTO JOCTH)KCHUS HAayKd €CTh Pe3yJbTaT UIMTEIbHBIX HaOII0JCHU,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U IIPAKTHKOB;



WHTEpeCa M T[I03HABATECIbHBIX MOTHBOB B TIOJYYEHUHU U TIOCIEAYIONIEM aHAJIU3e
nHGOpPMaIIU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIGHHUBAaTh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLICHMBATh CBOE IIOBEJICHUE U IMOCTYIKM CBOMX TOBAPHILEH C MO3HUIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEeW 3I0poBOr0 M 0Oe30macHoro ooOpasza >KW3HH, HEO0OXOTUMOCTHU
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHS TIPaBWJI OE30MACHOTO OOpAIEHUS ¢ BEHIECTBAMHU B OBITY, IMOBCEIHCBHOU
JKU3HU U B TPYJOBOU J€ATEIBbHOCTH;

MOHMMAHUS I[EHHOCTH TPaBWJI WHAMBHIYyAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCJECACTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKONW JIEATEIBHOCTH,
0O0I1IECTBEHHO TOJIE3HOM, TBOPUYECKOMN U APYTHUX BUAX ESITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTUYECKUX 3a7a4 COLMAIBHOU
HANPaBIEHHOCTH (B paMKaX CBOETO Kj1acca, MIKOJIbI);

WHTEpeca K MPAKTUYSCKOMY H3YYCHHIO MPOQECCHil pa3lIuYHOrO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYA0BOH ACSATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYaJbHOM TpaeKTOpuH OOpa3oBaHMs,
Oynyueit mpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAHUS TJI00ATILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHHUSI YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM CPEBI;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIONb30BAHUS JOCTHKEHUN XUMHUH JUIsSl PEIIEHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOT'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BpPEA OKPYKAIOLIEH NPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUATHBIE SKOJOTUYECKHE TOCIEACTBUS MPEANPUHUMAECMBIX
JIEUCTBUI U MPEIOTBPAILATh HX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJbTYpbl, OIbITa
JEATETbHOCTH  AKOJOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMH B
MO3HABATEIbHOW, KOMMYHUKATUBHON M COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UCOJIOTHH XeMO(oOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH;



MOHUMAHUS CHCIM(PUKA XUMHUU KaK HAyKH, OCO3HaHUS ¢€¢ poinu B (OPMUPOBAHUU
pPalMOHAJILHOTO HAYYHOTO MBIIIIEHHMSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHUSI 00 OKpYyKaloeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH WU
perieHnu mpodJieM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBHJIM3AIMU: B €&
TYMaHUCTUYECKON HAIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHWUU HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpPBl, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
DHEPreTHUYECKON, THUIIEBOH M JKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCIeYeHUH YCIOBHI YCIICITHOTO TPYAa U SKOJIOTHYESCKH KOM(POPTHOM KH3HU KKIOTO YICHA
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHMMAHUS CYIIHOCTHU METOJOB IIO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaJgu3a U OOBSICHEHUs SIBJICHUN OKPY’KAIOIIETO MHUpa M MPOUCXOIANIMX B HEM H3MEHECHHM,
YMEHHUS JIeJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX
C LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUYECKUE 3HAHUS [T PEIICHUS TIPoOieM
B PCATbHBIX )KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATEIBCKON AEATENBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpepbhIBHOMY OOpa3oBaHHIO U caMOO0pa3oBaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeCa K OCOOCHHOCTSAM TpyJa B pPa3IuYHBIX cdepax npodeccHoHaTBLHOM
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMSI yd4eOHOro IpenMera «XuUMHUS» Ha YpPOBHE
cpemHero o0miero 00pa3oBaHus BKIIOYAOT:

3HaYMMble 751 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCLUUIUIMHAPHBIE
(MeXnpeMeTHbIE) 00IIeHayYHbIe TOHATHS, OTPAKAIOLIHIE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIECHUE, MPOLECC, CUCTEMA, HAayuHbI (akT, MPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, CCIIeZIOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHHMBEpCallbHble ~ yueOHble  JeHCTBHS  (TO3HABaTelIbHBIE,  KOMMYHHKATHBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMH 00yUaroIuxcs;

CHOCOOHOCTh  OOy4YaroIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAJbHbIe Yy4yeOHbIE ACUCTBUS B IO3HABATEIBHON U
COLIMAJIbHOW IIPAKTHKE.

MertanpeamMeTHble pe3ysnbTaThl OTPAKAOT OBJIAJICHUE YHHUBEPCATbHBIMU YUEOHBIMU
NI03HABATEJIbHBIMUA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSIMH.

OBi1ageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JJOornUecKue AeHCTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNATh LeNU MAESTeNbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUM MX JIOCTHKECHMS,
COOTHOCHUTB PE3YJIbTaThl ACSITEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIIIEHUS] — BBIICIATH
XapakTepHble MpPHU3HAKKM TMOHATUM W YyCTAaHaBIMBaTh HUX B3aUMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIUE MOHITHUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKALIMH BEIIECTB U XUMUYECKUX PEaKIIHA;

YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIE, JEAyKTHUBHBIE, II0 AHAJIOTUH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SIBJICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B IPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHUHM CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJIH, TPe0OPa30BbIBATh MOAEIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) SJIEMEHTA,
XUMHYeckass ¢GopMmysa, ypaBHEHHME XHMHUYECKOM peakuud — TpU pPELlIeHUH Y4eOHbBIX
[IO3HABATEJIbHBIX U NMPAKTUYECKUX 3aJad, NPUMEHATHh Ha3BaHHBIE MOJEIBHBIE MPEACTABICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIINM.

2) 6a3oBbIe HCCIeA0BaTENbCKUE IeiiCTBUS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAYYHOI'O [IO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHA;

dopMynHMpoBaTh ILETHM M 3aJaud  HMCCJIEIOBAHHUS, MCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIIPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUIL;

BJaJIeTh HABBIKAMH CAMOCTOSITEILHOTO IIJIAHWPOBAHUS M TPOBEIEHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpoIiecca, CaMOCTOSTEILHO
INPOTHO3MPOBATh €ro pe3yibTar, (opMymupoBaTh O00OOMICHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
IpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
NPAKTUYECKUX 3aJ]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ nHpopManmei:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX HCTOYHHMKAX HHGPOpMalMU (HAy4yHO-IOMYJIspHas
JUTEpaTypa XHMHUYECKOTO COJEp:KaHus, CIpaBouyHbIe TocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh HMH(POPMAIIMIO pPA3IMYHBIX BHAOB M (OPM TPEACTABICHUS, KPUTUUYECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTHUBOPEUNBOCTH;

(dopMyIMpoBaTh 3ampOChl M TNPUMEHATh Pa3IUYHBIE METOAbI NpPU IMOUCKE M OTOOpe
UHPOpPMAaLIUU, HEOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3a]a4 ONPeeIEHHOTO THIIA;

npruoOpeTaTh OMBIT WCMOJIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIBHO BBIOMPATh ONTHUMANbHYIO (OpMY MpPEACTaBICHHUS MH(OPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KadyeCcTBE CpEACTBa TNpU paboTe ¢ XUMHYECKOU
uHopmaren: MPUMEHATh MEXIpeAMETHbIe ((QU3ndeckue W MaTeMaTUYecKue) 3HaKu |
CUMBOJIBI, (pOpMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBi1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY e CTBUSAMU:

3a7jaBaTh BONPOCHI N0 CYILECTBY OOCY’KIAEMOM TEMBbI B XOJ€ AMAJIOra W/WINA AUCKYCCHH,
BBICKA3bIBaTh HJ€H, (POPMYIMPOBATH CBOM MPEIUIOKEHUS OTHOCHUTENBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYTIaTh C TPE3CHTAIECH pe3yJIbTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPU  BBIIIOJIHEHUH XUMHUYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTta U (HOpMyITUpOBaTh BBIBOJABI MO pe3yJbTaTaM MpPOBEAEHHBIX
UCCIJIEIOBaHUM IMyTEM COIJIacCOBaHMsI MO3ULIUI B XOZ€ 00CY X ACHNUS U 0OMEHA MHEHUSIMH.

OsgiiaieHne YHHUBEPCAJTbHBIMH PeryJsTHBHbBIMU 1eHCTBUSAMM:

CaMOCTOSITENIbHO TJIaHUPOBAaTh U OCYUIECTBISATH CBOKO IMMO3HABATEIBHYIO IESTEIBbHOCTD,
onpenenss e€ Ienu M 3aJaud, KOHTPOJIMPOBATH M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUiaraeMblid aITOPUTM JICHCTBHI TPU BBITIOJHEHUH YYEOHBIX M HCCIIEOBATEIBbCKUX 3aj1ad,
BBIOMpAaTh Hanboiee A3 (HEKTUBHBIN CIOCO0 UX pPEIICHUs C YYETOM MOJIYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOCW JEATENbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUA Kypca «Oprannyeckasi XuMUsh OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XWMHUYECKOW COCTaBJISIONMICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHWUU SIBICHUNA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JTHYHOCTH, €€ (YyHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHus TPaKTUYECKHX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO U IPUPOIAHON CpeELE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJArarouIue
MOHATUS (XUMUYECKUH AIIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BAIGHTHOCTb,
JIEKTPOOTPHUIIATCIIFHOCTh, XHMHYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIE O00BEM, yYIJIEPOJHBIA  CKeEJeT,
byHKIIMOHATbHAS TPYyNNa, paguKan, H30MepHusi, W30MEpbl, TOMOJOTHMYECKUN pPsi, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOA U a30TCOJEpKAIINe COCAMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHHS); TEOPUH U 3aKOHBI (TEOPUS CTPOEHHUSI OPTaHMUECKUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHMS, JIXKAllHe B OCHOBE NOHUMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUUYECKHX SIBJICHUHN, (PAKTOIOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyUYECHUH ¥ 0€30ITaCHOM MCIIOJB30BAHNN BAKHEHITUX OPraHUYCCKUX BEIICCTB B OBITY
Y IPAKTUYECKOMN JEeSATEIbHOCTH YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABINBAThH
WX B3aMMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU OMUCAHUU COCTAaBa, CTPOEHUS U
MPEBPAILLIECHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON) (OPMYIT OpraHHUECKHUX BEIEeCTB
U ypaBHEHUU XMMHUYECKUX PEaKLUW, U3rOoTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WULTIOCTPALIUY UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICHKHOCTh U3yUEHHBIX OPraHUYEeCKUX
BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNPENEIEHHOMY KIacCy/Tpymie COeAMHEHUN
(YrIieBomOpoabl, KHCIOPOA H  a30TCOAEpXKAIIME COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE



COEJIMHEHUs), JaBaTh UM Ha3BaHMs Mo cucrematnueckoi HoMeHkiatype (IUPAC), a takxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITWUJICH, IMPOIMMUIIEH,
alleTUIICH, STWICHIVIUKOJb, TIUIEpPHUH, (QeHON, (opManbAeTui, aleTanbleruil, MypaBbUHas
KHCJIOTa, YKCyCHas KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO03a, QpPyKTO3a,
Kpaxmall, [eJUT0JI03a, TIIUIIH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENSATh BHUJbl XUMUYECKOM CBS3M B OpraHMYECKHX
coeMHEHUX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI TNPHUMEHSATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemiectB A. M. BytiepoBa st 00bsSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX MIPEICTABUTENEH PA3IMYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, STWIEH, MPOMWIEH, aleTwieH, OyrtaaueH-1,3, merwiOyraauen-1,3, Oenzou,
METaHOJ, 3TaHOJ, ATUJIEHTJIUKO/b, TIUIEPUH, (EHOJ, aleTalbIerul, MypaBbHHasl U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, [eJUI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSA3b MEXKIY HMMH YPaBHEHHSIMM COOTBETCTBYIOUIMX XMMHUYECKHMX PEaKLHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOUYHUKH YIJIEBOJAOPOJHOTO ChIPbA
(HedThb, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MPHUMEHEHUE
IPOIYKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCIECHUS [0 XHMHUYECKUM YpaBHEHUSIM
(Macchl, 00b€Ma, KOIMYECTBA MCXOJHOIO BEUIECTBA MM NPOAYKTAa PEaKIUU MO H3BECTHHIM
Macce, 00bEMyY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BJIJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, WCIOJB3YEMbIX B XUMHUHM TPHU HM3YYEHUH BEIIECTB M XUMHYECKUX SIBJICHUU
(HaOnrofeHUe, U3MEpPEHUE, OSKCIEPUMEHT, MOJEINPOBAHNUE), UCHOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS ISl IPUHSTHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYALMX, CBSI3aHHBIX
C BEILECTBAMH U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUI COOJIOATh MPaBUiIa MOJIb30BAHUS XUMHYECKON MOCYAOH U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMHU IO BBHITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBIMIOJHATh XUMHYECKUNW HKCIECPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HArpeBaHMUH, MOJYUYCHHUE THICHA M M3Y4YCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKHX BEIIECTB, JEHaTypauus OEIKoB IHpu
HarpeBaHuM, IIBETHbIE PEaKIMU OEJTKOB) B COOTBETCTBUU C NMPaBUJIAMHU TEXHUKH 0€30MacHOCTU
npu OOpallleHUuU C BEIIeCTBAMHU U JIA0OPATOPHBIM O0OPYAOBAHUEM, MPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOUIMX PEAKIHHA H
(GopMyIIMpOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(MOpMaIuio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MaccoBoi nH(popmalu, UHTEepHET U APYyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWJIa SKOJOTUYECKH IIeTIeCO00Pa3HOTO
NOBENEHNS B OBITY U TPYAOBOH JEATEIBHOCTH B LEISIX COXPAaHEHMsI CBOErO 3/10pOBb U
OKpYXaIoIllel MPUPOTHON Cpe/lbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI Ha YKHUBBIE OPraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMass cMbica mokaszatens [IJIK, moscHsaTe Ha
IpUMEpax CIoCOObl YMEHBIICHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3JCHCTBHS HAa OPraHU3M
YEJI0BEKa;



JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsSI: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUIA;

JUIs  CcHenbIX M CcAa0OBHIAMIMX OOYyYaroIIMXCs: YMEHHE MCIIONb30BaTh penbedHo-
TOUYCUHYIO cucTeMy oOo3HadueHuit JI. bpaiins mis 3anucu XuMU4eckux popMyII.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmass W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOM COCTaBJISIIOIIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUA NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIBTYpPhl JHYHOCTH, €€ (yHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHus] MPAaKTUYeCKHX 3a/7ad W SKOJOTWYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpere;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYACT: OCHOBONOJArarolIue
MOHATUA (XUMHUYECKUN DIIEMEHT, aTOM, M30TOIl, S-, P-, d- SJIEKTpOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKyJa, MOJIb, MOJSPHBI O00BEM, BAJICHTHOCTh, JIIEKTPOOTPHUIIATEIHLHOCTh, CTEICHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBaJE€HTHas, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl  pelI€TKa, THUIIBI XWMHMYECKUX  pEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs AUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpHMH W  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON aucconuanuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMS W IMPEBPALICHUS SHEPIUU MPU XUMUYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeXalie B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(aKTOJIOTHYECKUE CBEJCHHUS O CBOWCTBAX, COCTAaBE, MOJyUYEHHUH W O€30IMaCHOM HCIOJIh30BAHUU
BaXHEHMIIINX HEOPraHUYECKHUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABINBAThH
UX B3aUMOCBS3b, WCIIONB30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHUM HEOPTraHUYECKHX
BEILECTB U UX NPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTaBIICHUS
dbopMynl BelleCTB U ypaBHEHUN XHUMUYECKUX pEaKlui, CHUCTEMaTHYECKYI0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHBIE Ha3BaHHs OTIENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras,
VIJIGKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETalléHas W3BECTb, NMUThEBAs COJA, MUPHUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHNUS XUMHUYECKIX
3JIEMEHTOB B COCIMHEHUSX Pa3IUYHOIO COCTaBa, BUJl XMMHUYECKOH CBsI3U (KOBaJCHTHAs, NOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COEIMHEHUSX, TUIl KPUCTANIMYECKOU PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJIspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEILIECTB
10 UX COCTaBY K ONpPEIeNEHHOMY KJIACCY/TpyTIie COeAUHEHUH (TIPOCThIe BEIECTBA — METAJUIBI U
HEMEeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, aM(POTEPHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICT mepuoaudeckoro 3akona J[. M.
MengeneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
INPOTHOCTUYECKYIO (PYHKLIUY;



c(OpMHUPOBAHHOCTh ~YMEHHMIl  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHUX 3J1eMEeHTOB 1—4 nepuoioB [lepronnueckoit cucteMbl XUMUYECKUX 351eMeHToB 1. M.
MengeneeBa, HUCHONB3Yysl MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpPOUTANNY, «IHEPTETHUECKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH 110 nepuoAam U rpynnam llepunoandeckoi cucremMsl XUMUYeCKux anemeHToB /1. 1.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKIy HEOPraHWYeCKHMMH BEIIECTBAMH C IIOMOIINBIO YpPaBHEHUIA
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3IUIHBIM
npu3HaKaM (YHUCIy U COCTaBy pEarupyroluX BEIIECTB, TEIIOBOMY J(PQEKTy peakiuu,
U3MEHEHUIO CTENICHEHN OKHUCIEHUSI 3JIEMEHTOB, OOPaTUMOCTH pEaKLii, YHacTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peakluil pa3IU4HbIX THIIOB, MOJHbIE
U COKpalEHHbIC YPAaBHEHUS PEaKlUii MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH
peaKIu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM NPOBOAUTH PEAKIIMH, TMOATBEPKIAIOMINE KAaYeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHUYECKUX BEIIECTB, pAacCloO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYITHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii HoCpeCTBOM COCTaBIEHHS 3JIEKTPOHHOr0 OajgaHca ITUX PEaKIUil;

c(OpMHUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakluu OT
pa3IuyYHbIX (DAKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTEepPH30BaTh XHMHUYECKHUE TIPOIECCHI, JICKAIINEe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke c(pOopMUPOBAaHHOCTh
npecTaBiIeHud 00 OOIIMX HAyYHBIX MPHUHILMIAX M 3KOJOTHYECKUX MpoljemMax XUMHYECKOIrO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN TPOBOAHUTH BBIYHCICHUS C WCIOJIH30BAHUEM TIOHSATHUS
«MaccoBasi JIOJIsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOrO 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEILIECTB, IPEBPAIICHUSI U COXPAHEHUsI SHEPTUH;

c(OpPMHUPOBAHHOCTh YMECHHI COOJFO/IATh MpaBUiIa MOJB30BAHUS XUMUYCCKOW TIOCYI0H U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KE MpaBUia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKUHUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH M BBIIOJHATh XHUMHUYECKUNA DKCIECPHUMEHT
(paznmoxeHue NEpoKcHIa BOAOpPOAa B MPHUCYTCTBUM KaTalau3aTopa, OIpPENEICHHE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAILHOTO WHANKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIu, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHbIC pPEakKlUd Ha
cynbhar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3aMad o temam «Mertamiely U «Hemeramney) B COOTBETCTBHHM C TpaBWIAMH TEXHUKH
0e30macHOCTH TP OOpaIICHUH C BEIIECTBAMH U J1ab0OpaTOPHBIM 000pYI0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMUYECKOTO HKCIEpUMEHTa B (OpMe 3alucH ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;



c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUUYECKYI0 WH(POPMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeiCcTBa MAacCOBOM KOMMYyHHKanuu, MHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWJIa SKOJOTUYECKH IIeTIeCO00Pa3HOTO
NOBENEHNS B OBITY U TPYAOBOH JEATEIBHOCTM B LEISIX COXPAaHEHMsI CBOErO 3/I0pOBb U
OKpYXaloIllell MPUPOTHON Cpe/lbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI Ha YKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIcn nokaszarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBIIEHNUS U PEJOTBPAIIECHNS X BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbSI: YMEHHE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKHX SBJICHMUIA;

JUISL  CIETBIX W CHAa0OBUAAIIMX OOydYaloIIUXCs: yMEHHE HCIOJIb30BaTh penbedHo-
TOUYCUHYIO cucTeMy obo3HadueHuit JI. bpaiins mis 3anucu XuMU4eckux popMyII.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaunMeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Koan4yecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XUMHHU

1.1

[IpenmeT opraHUYeCKON XUMUH.
Teopust cTpoeHUsI OpraHUYECKUX
coenquHenuit A. M. bytnepoBa

Hroro no paszneny

Paznen 2. YriaeBoaopoansl

2.1

2.2

23

24

[IpenenvHBIC YTIEBOIOPOAB —
AJIKAHBI

HenpenenbHbie yrieBogopoabl:
AJIKCHBI, AJIKAJUECHBI, AJTKHHBI

ApoMaTndecKkue yrieBogopo/Ibl

[IpupoHbIe HICTOUHUKHU
yIJIEBOAOPOAOB U UX NepepaboTka

Uroro no pazgeny

13

Pa3znen 3. Kuciiopoaconep:kaiiue opranu4eckue coeIHHeHHsI

3.1

Cruptel. ®enon

3

IIpakTHYeckue
padoThbI

DiieKTpOHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

https://academy-

content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fa4916a

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

https://academy-

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

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

https://academy-

content.apkpro.ru/lesson/5439¢18b-




Anbaeruanl. KapOOHOBBIE KUCITOTHI.

3.2 7
CrnoxHble 3¢upbl

33 VYrneBoibl 3
Uroro no pazgeny 13
Pasnen 4. AzoTconepxaiye opraHudecKne coeIMHeHus1

4.1 AmuHBI. AMHMHOKHCITOTHI. bemku 3
Uroro no pazgeny 3
Pa3znen 5. BbicokoMoJieKy/JIsIpHbIE COeTUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME

7440-4b6f-bf84-c04fa471694f

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-92051201b73¢

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




11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Pa3pnen 1. TeopeTrnueckue 0CHOBBI XUMUM

Crpoenue atoMoB. [lepnonnyeckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemenToB 1. . MenaeneeBa

12 Crtpoenue BemniecTBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMUYECKUE peaKIUU
Hroro no paznemy

Pa3pnen 2. Heoprannyeckasi Xumust

2.1 MeTtamisl
2.2 Hewmetasuibl
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX

BEIIECTB
Uroro no pazgeny

Pa3pen 3. XuMus u :Ku3Hb

3.1 XUMHUS U )KA3HDb

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuecTBo 4acoB

Bcero

13

17

34

KonTtpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE

(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

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

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

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

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

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

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

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

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







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne
wn Tema ypoka

IIpenmer opraHuyecKoOu XUMUH,
€€ BO3HMKHOBEHHE, PA3BUTHE U
3HA4YCHUE

Teopus cTpoeHHs OpraHUYECKUX
coenuHenuii A. M. bytneposa,
€€ OCHOBHBIE TIOJIOKEHUS

IIpencraBnenue o
KJIacCU(UKALUN OPTaHUYECKUX
BemiecTB. HoMenknarypa
(cucremaTuyeckas) u
TPUBUAJIIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUI PSJT

Meran u 3TaH — npocTeuime
MPEJICTABUTENN aTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOWCTBA

OTUJIEH U NIPOIUIIEH —
IIPOCTEUIINE PEACTABUTEIN

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

JlaTa
H3YYeHHs

05.09
07.09

12.09
14.09

19.09
21.09

26.09
28.09

03.10
05.10

10.10
12.10

17.10
19.10

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/c935a58c¢-
ab0e-4¢59-9dcf-20517ae4b52¢

https://academy-
content.apkpro.ru/lesson/726ee099-
el1a9-410f-b8be-b4cb589aeadl

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

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




10

11

12

13

14

15

AJIKCHOB

[TpaxTrueckas padota Ne 1.
«ITonyuenue >TreHa U
W3yYECHHE €r0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
MeTunOyTanuen-1,3. [lonyuyenue
CHHTETUYECKOTO KayuyKa 1
PE3UHBI

AJKHMHEL: cOCTaB B 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUICCKHMA PSi.
AuetuieH — npocTermunit
MIPEACTaBUTENH AIKHHOB

Brluucnenus no ypaBHEHHUIO
XUMHUYECKOU pEeaKun

ApeHbI: OEH30J1 U TOITYOII.
TOKCHYHOCTH ApEHOB

I'ereTmueckas CBA3b
YTIE€BOIOPOIOB,
MIPUHAISKAIINX K Pa3TMYHBIM
Kjaccam

[IpupoaHbie ICTOYHUKHI
YTJI€BOIOPOIOB: IPUPOAHBIN Ta3
U IOy THBIE HETSIHBIE Ta3bl,
HE(Th U MPOTYKTHI €€
nepepadoTKu

[IpupoaHbie UCTOYHUKHI
YTJIE€BOIOPOIOB: IPUPOAHBIH Ta3

24.20
26.10

07.11
09.11

14.11
16.11

21.11
23.11

28.12
30.12

05.12
07.12

12.12
14.12

19.12
21.12

https://academy-
content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9f67-7ebcdaf03cel

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

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

https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-tbaledd4ab6d

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

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

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

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




16

17

18

19

20

21

22

23

24

U MOy THBIC HE(TSAHBIE Ta3bl,
HEPTH U IPOTYKTHI €€
nepepaboTKu

KonTponbhas pabota mo
pazneny «YTJIeBOI0POIbI»
[IpenenbHbIE OAHOATOMHBIE

CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBsizb

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOJIb U TIIULEPUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XUMHUYECKUE
CBOICTBA, MPUMEHEHUE

Anpaeruapl: hopMaIbaeTUA U
areraapaerun. AneTod

OIHOOCHOBHEIC TTPE/IEITbHBIC
KapOOHOBBIC KHCJIOTHI:
MypaBbUHAS U YKCyCHasI

[TpakTnueckas padora Ne 2.

«CBolicTBa pacTBOpa YKCYCHOU

KHUCJIOTBD)

CreapuHOBast ¥ OJI€MHOBAs
KHUCIIOTHI, KaK TPeICTaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

MEl1a KaK COJIU BBICHIMX

KapOOHOBBIX KUCIIOT, UX
MOIOIIEE NENCTBUE

26.12
28.12

09.01
11.01

16.01
18.01

23.01
25.01

30.01
01.02

06.02
08.02

13.02
15.02

20.02
22.02

27.02
29.02

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

https://academy-

content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fa471694f

https://academy-

content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
https://academy-

content.apkpro.ru/lesson/649883b8&-

7c51-4116-896e-10a2278b08f1

https://academy-

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
https://academy-

content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d

https://academy-

content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d

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

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




25

26

27

28

29

30

31

32

33

CrnoxHble 3(upbl Kak
MIPOM3BOIHBIE KAPOOHOBBIX
KUCHOT. [ 'MapoJIn3 CI0KHBIX

3¢upoB

XKupsl: rugpoan3, NpUMEHEHHeE,
Ouonoruueckas pojb KUPOB

YrieBoasl: cOCTaB,
KIaccudukanus. BaxHemme
MIPEICTAaBUTEIH: TITFOKO03a,
bpykTo3a, caxapo3a

Kpaxman u nemnoinosa Kkak
MPHUPOIHBIE TTOITUMEPDI
KoHnTtponbhas padoTa mo
pazneny
«Kucnopoacoaepxarue
OpPTraHUYeCKUEe COCAUHEHHSD)

AMUHBI: METWJIAMHUH U aHWJINH

AMHWHOKHCIIOTHI KaK
aM(poTepHbIe OpraHNYECKHe
COEIMHEHHS, UX OMOJIOTHYECKOE
3HaueHue. IlenTumpt

benxu xak npupoaHsie
BBICOKOMOJIEKYJISIpHBIE
COEIMHEHUS

OCHOBHBIC TIOHATHUS XUMHUHU
BBICOKOMOJICKYJISAPHBIX

05.03
07.03

12.03
14.03

19.03
21.03

26.03
28.03

04.04
9.04

11.04
16.04

18.04
23.04

25.04
02.05

04.05
10.05

https://academy-

content.apkpro.ru/lesson/7lac4312-
a0d4-4945-a0eb-1e59¢d5{4d9f

https://academy-

content.apkpro.ru/lesson/71ac43{2-
a0d4-4945-a0eb-1e59cd514d9f

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

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

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

https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-92051201b73¢

https://academy-

content.apkpro.ru/lesson/c2f213d7-
43d1-4873-ace0-78eca6009628

https://academy-
content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628

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




COEIUHEHUI

OcCHOBHBIE METOJBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX

coequHeHui. IlnmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

14.05
16.05

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




11 KJTACC

Ne
n/n

KoanuecTBo 4acoB

Tema ypoka KonTpoJbHbie
Bcero
padoThI

XUMHYECKUH dIIeMEHT. ATOM.
DneKkTpoHHas KOH(pUTyparus aToMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
cHCTeMa XUMHYeCKuX 3aemMenToB /. .
MeneneeBa, ux CBsi3b C COBPEMEHHOMN
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX
COEIMHEHUH MO IPyIaM U MEPUOIaM.
3HavYeHHE MEPUOJUICCKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHUX 3JieMeHTOB J[. 1.
MeHpeneeBa B pa3BUTHH HAYKH

CrpoeHue BemiecTBa. XUMUYECKas CBS3b,
e€ BU/IbI; MEXaHU3MBbI 00Pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucneHus. BemiecTra
MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHbBIC U KOJIJIOUTHBIE PACTBOPBHI. 1
MaccoBas 105151 BElIeCTBa B pacTBOpE

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTte/ibHbIE

pecypcbl

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

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

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

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

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

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




10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eHeTnueckas CBA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Knaccudukanus XuMHUecKux peakuui B
HEOPraHUYECKOU U OpPraHu4eCKOn
XUMHH. 3aKOH COXPaHEHHS MACChI
BEILIECTB; 3aKOH COXPAaHEHHUs U
MIPEBPALICHUS YHEPTUN TP XUMUYECKUX
peaknuax

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XUMHYECKOE paBHOBECHE

[Ipaktrueckas padora Ne 1. «Bnusiaue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DNEeKTPOTUTHYECKAS TUCCOIHALIHSI.
[TonsiTre o BomopoHoM nokasarene (pH)
pactBopa. Peaknu noHHOTO OOMEHa.
I'uaposn3 opraHuveckux u
HEOPTraHUYECKUX BEIICCTB

OKuUCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TonsTre 00 snexTponnse
pacIiaBoB U pacTBOPOB COJIEH

Kontposnbnas paboTa mo pasaeny
«TeopeTndyecknue OCHOBBI XHMHI»
MerTanmsl, uX MOJI0KEHHE B
[Teproaudeckoii cUCTEME XUMHYECKHIX
anemenToB . 1. MeunneneeBa u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01IMe

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

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

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

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

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

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

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

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




15

16

17

18

19

20

21

22

23

24

25

(u3nuecKre CBOMCTBA METAIIIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHI
PSI HATIPSKEHHUM METaIoB

XHUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATpUH, KaJui, KaJabIuH,
MarHui, aJJIOMUHUAN) U UX COSTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHECHUN

XuMH4YecKre CBOMCTBA IIUHKA, JKeye3a ’
UX COeOUHEHUN

[IpakTuyeckas pabora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Metamne»"

Hewmerainsl, ux nojioxxeHue B
[lepuoanueckoii cucteMe XUMUUYECKUX
anemenToB 1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB
®duzndeckue CBONCTBA HEMETAIIOB.
AnnoTponusi HEMETAIOB (Ha IpUMEpe
KHCIIOpo/a, cephl, hocdopa u yriepoaa)
XHUMHUECKUE CBOMCTBA TAJIOTE€HOB, CEPhI
U UX COeOUHEHUN

XUMUYEeCKUe CBOKCTBA a30Ta, (hocodpa u
HUX COeIUHEHNN

XHUMHUUYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCTMHEHUN
[IpumeHeHne BaXKHEUIINX HEMETAIOB U
UX COeOUHEHUN

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

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

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

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

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

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

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

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

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

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

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




26

27

28

29

30

31

32

33
34

O0001I€enre U CUCTEMATH3AINS 3HAHUHN
no teMe «HemeTamnny. Beraucinenus 1o
YPaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHUE PACUETHI

IIpakTuyeckas padora Ne 3. «Pemmenune
9KCIIEPUMEHTAJIbHBIX 3a4a4 110 TEME
"Hemeramnsl"»

Kontponbhas paboTa mo Temam
«Metaniney n «HemeTamisn)

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue u
OpraHNYeCKHe OCHOBAHUS

AmdoTtepHble HEOpraHUYEeCKHUe U
OpPTaHHYECKUE COCTUHEHHUS.
I'eneTnyeckas CBA3b HEOPraHUICCKUX U
OpPTraHUYECKUX BEIIECTB

Poinb xuMuu B 00ccIieueHHMN
JKOJIOTUYECKOH, SJHEPreTUYECKON U
MUIIEBON O€30MTaCHOCTH, PA3BUTUHU
MEIULINHEL

[IpencraBneHus 06 0OMMX HAYYHBIX
MIPUHIIMITAX TPOMBIIUICHHOTO TOTY4YeHUS
BaXXHEHUIITUX BEIECTB

YenoBek B MUPE BEILIECTB U MaTEPHAIIOB

XHMUS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

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

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

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

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

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

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

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

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







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Xumust: 10 knacc: 6a30BbIi ypoBEHb: yU€OHUK JIJIs1 00y4aronIuXcst
obmeoOpazoBarenpHbix opranu3anuit/H.E. Ky3nernosa, H.H. I'apa.-3-e u3n.,

nepepald.- M.: Benrana-I'pad. 2017.-320c,:un.

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
uMusi(0a30BbIypOBeHb). Peanuzanus o0pa3oBaHus: METOIMYECKOE MMOCOOUe JIst
yuutens / Kasepuna A. A., [Tuuyruna I'.B.; nog pen.I'. B. ITuuyrunoii. M. :

OI'BHY «MucTuTyT cTpareruu pasButus oopazoanus PAO», 2022 81 c.:un

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://edsoo.ru/rabochie-programmy

https://iu.ru/video-lessons

http://school-collection.edu.ru

http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BF
BB6EOAO9ECCS http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-10-11-

klassov/himiya-60-zadanii.pdf http://doc.fipi.ru/metodicheskaya-



kopilka/zadaniya-dlyal0-11-klassov/metod-rek-yestestv-nauchn.pdf
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