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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHUHM Ha ypOBHE CpeqHEro oodiiero odbpazoBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoii deneparumny,
TpeOOBaHUI K pe3ynbTaraM OCBOCHHUS (eaepanbHON 00pa30BaTeNbHONW HPOrPaMMBI CPEIHErO
obmero obpazoBanus (POII COQO), mnpencraBneHHbIX B DenepaqbHOM TOCYIAPCTBEHHOM
obpaszoBatensHOM ctangapte COQO, c¢ yuérom Konmenuuu npemomaBanusi y4eOHOTO MpeaMera
«XuMus» B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoit Deaeparuu, peaau3yrOIInX OCHOBHBIE
o0Opa3oBaTenbHbIe MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTerud pa3BUTHUS BOCIUTAHHS B
Poccutiickoit @enepanuu Ha nepuos a0 2025 roga» (Pacnopsikenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MporpamMmbl MO XUMHUHU, K OINpeeeHHI0 001Iel cTpaTeruu
00y4eHHs, BOCIIUTAHUS M PA3BUTHS OOYUYAIOIIMXCS CPEACTBAMHU y4eOHOTO IpeaMeTa «XUMHUs» IS
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KoHIenTyaidbHble mnonoxkenuss ®IOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COAEp)KaHUs, Pe3yIbTaTOB OOy4eHUS W TPeOOBAaHUI K YPOBHIO
MTOJATOTOBKH BBIITYCKHHUKOB.

XuMmuyeckoe  oOpazoBaHuE, TIOJy4yaeMO€  BBINYCKHHKaMU  00IIeo0pa3oBaTeabHON
OpraHM3alliy, SBISETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTH. OHO CIIYKUT 3aBEPIIAIOIINM
ATAriOM peaju3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro 00pa3oBaHUs. DTH IEHHOCTH KacaloTCs IO3HAaHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)Ke HKOJIOTUIECKU
00OCHOBAaHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U NMPHPOTHOU cpene. Peanm3yercss xuMudeckoe
oOpa3oBaHue OOYYAIOIIMXCS Ha YPOBHE CpPEIHETO OOIIero oO0pa3oBaHMs CPEICTBAMHU Y4eOHOTO
npeamera « XUMHUs», COACP)KaHUE U MMOCTPOSHHE KOTOPOTO ONPENEICHBI B IPOrpaMMe 110 XHMHU C
yuéToM crnienn(UKH HAYKH XMMHH, €€ 3HAYCHUsS B TIO3HAHUM MPHPOJIBI U B MaTEPUATBHON JKU3HU
obmiecTBa, a Takxke ¢ y4y€ToM OOHMX Iefiell M NPHHLHUIOB, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obmiero oopaszoBanus B Poccuiickoit @enepanuu.

XuMHs KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOYI0 POJib B COBPEMEHHOMH
LMBUIIM3AIlMU, B CO3JaHUHM HOBOWM 0a3bl MaTepuadbHOW KynbTypbl. OHa BHOCHT CBOHM BKJaa B
(dbopMHpOBaHKE PAIMOHATHHOTO HAYYHOTO MBIIIICHHS, B CO3/IaHHE IIEJIOCTHOTO MPEICTABICHHUS 00
OKpY’KalolleM MHpE KaK O JMHCTBE NMPHUPOJBI M YeIIOBEeKa, KOTOpoe (GopMupyercs B XUMHUH Ha
OCHOBE ITOHMMaHUS BEIIECTBEHHOTO COCTaBA OKPYKAIOIIET0 MHPA, OCO3HAHUS B3aUMOCBS3H MEXKILY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIACTSIMU IIPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOAMMBIM YCIIOBUEM YCIIEUTHOTO TPY/Ia U KU3HU KAXKJIOTO YJIeHa
obmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3HJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHUI
HarpaBjIeHa Ha pelleHue II00aIbHBIX MPO0JIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
HHEPTreTUIECKOH, MUIIEBOH, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHBI 30POBBSI.

B coorBercTBUM ¢ OOUIMMHM LEASIMH U NPUHLUIAMHU CpeAHEro oOuiero oodpazoBaHUs
conepkanue mnpenMera «Xumusi» B 11 kimacce (0a30BbIi ypOBEHb M3Y4YEHHS]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIIUXCs, HEOOXOMUMYI0 UM IS
BBIPAOOTKHM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOUYEHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 00J1ACTAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XUMHEH.

CocTaBngromuMu peaMeTa «XuMusy» SBiseTcst 6a30BbIi Kype — «O01mas 1 HeopraHudeckas
XUMUS», OCHOBHBIMH KOMITOHEHTaMH COJIEPKaHHUsS KOTOPOTO SIBJISIOTCS OCHOBBI 0a30BOW HayKH:



CHUCTEMa 3HAaHUW 10 HEOPTaHMYECKOW XHMMHHU (C BKIIOYCHHEM 3HAHUN W3 OOIIeH XUMUHU) .
dopMHUpoBaHUE JTAHHOM CUCTEMbI 3HAHUM MPH M3Y4YEHHUU IpeaMeTa oOecredrBaeT BO3MOXKHOCTh
paccMOTpeHHs] BCET0O MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIMX MOHSTHM, 3aKOHOB M TEOpU
XUMHUH.

CrpykTypa comepkanusi kypca — «OOmas u HeopraHudeckas XuMus» chopMupoBaHa B
mporpaMMe MO0 XWMHUU Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YyYeHHUIO0 y4eOHOro marepuaia u
00yCIIOBJICHA UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTUEM 3HAHUI HA OMPENCIEHHBIX TCOPETHUSCKUX
YPOBHSIX.

[lon HOBBIM yrjaoMm 3peHuss B mpenMere «XHUMHUsS» 0a30BOrO YpPOBHsS paccMaTpUBAETCs
W3YYCHHBI Ha YpPOBHE OCHOBHOIO 00IIero oO0pa3oBaHUsi TEOPETHYECKH Marepual u
(akToNOrMuecKue CBEJCHUS O BEIeCTBAX M XMMHUYECKOW peakuuu. Tak, B 4acTHOCTHU, B Kypce
«O0masi ¥ HeopraHuyeckas XUMHUsS» OOyYaloIUMCS MPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE MEPHOINIECKOTO 3aKOHA C OOMIETCOPETHUECKUX U METOMO0JIOTHYECKHUX MMO3UIIUH, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHHE (DYHKIIUI 3TOro 3aKOHA — OT 0000IIaroIel 10 00BICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O Ba)XHEHIIMX BEHIECTBAX, MX COCTaBe, CTPOCHHH, CBOWMCTBax MU
MPUMEHEHHUHU, a TaKXKe 0 XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHserca B Kypce 11 kiacca sieMeHTaMu COJIep:KaHus, UMEIOLUMHU KYJIbTYpOJIOTUYECKUN U
MPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU
HayKaMH, PacKphIBaIOT €€ poJib B MO3HABATENbHOM M MPAKTHUYECKON AESITeTbHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHHS K MTPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MIPAKTHUSCKUX
MIPWIOKCHUH XHMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO
3HAYUMBIX TPOOJIEMax, CBSI3aHHBIX C XHMHEH, KPUTHYCCKH OCMBICIMBATh HH(pOpMAIHMIO U
MPUMCHSITh €€ I TOTOJTHCHHS 3HAHWMA, PEIICHUS WHTEIUICKTYalbHBIX M JKCIIEPUMEHTAIBHBIX
HCCIIeI0BATENIbCKUX 3a1a4. B 1enom copepkanue yd4eOHOTro npeamera «XUMHUsS» OPUEHTUPOBAHO
Ha (popmupoBaHUE y 00y4aIOUINXCS MHPOBO33PEHUYECKONH OCHOBBI JUISi TOHUMaHUs (QrIoco(CKux
uael, TakuX KakK: MaTepualbHOE EIWHCTBO HEOPTraHMYECKOTO ¢ OpPraHMYecKoro Mupa,
00yCIIOBJICHHOCTh CBOWCTB BEIIECTB UX COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh IPHUPOJHBIX
SABIIGHUH TMYTEM OHKCIIEPUMEHTa M pEIICHUS TMPOTHUBOPEUYUN MEXIy HOBBIMH (akTamMu u
TEOPETUICCKUMHU MPEATOCHUTKAMU, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJIOTHUECKUX TIPo0IIeMm, a
TaKkxe MpodeM cOepeKESHHS YHEPTETHISCKUX PECYPCOB, CHIPHsI, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepUasoB.

B mane pemreHus 3a1a4 BOCITUTAHUS, PA3BUTHS M COIUATH3AIMHA O0YJarOIIUXCS PUHSATHIC
MpPOrpaMMOil MO XHMHHU TOIXOABl K OMNPEICNICHUI0 COJEpKAHUS U TOCTPOSHHUS IpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHUE YHHBEPCATbHBIX YUEOHBIX JCHCTBHIA, HMMEIOIUX 0a30BoOe
3HAUEHUE ISl PA3IMYHBIX BUJOB JAEATEIHLHOCTHU: PEIIeHUs podiieM, oKucKa, aHaau3a u 00paboTku
nH(popMaNuY, HEOOXOAUMBIX i TPUOOPETEHHs OMbITA MPAKTUYECKOW W HCCIEeI0BATENbCKON
NEeSATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUH XMMHH.

B mpakTuke mnpernojgaBaHUs XMMHHA Ha YPOBHE OCHOBHOTO YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, MPU OMPEIACICHUHN COICPKATEILHON XapaKTePUCTUKH IIeJeH H3YydeHHs MpeaMeTa
HaIpaBJICHUEM TIEPBOCTEIICHHOW 3HAYUMOCTH TPAJUIMOHHO TPH3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HayKd KaK O0JIaCTH COBPEMEHHOTO €CTeCTBO3HAHHUS, MPAKTUYECKOW AESITENbHOCTU
YeloBeKa W KaK OJTHOTO M3 KOMIOHEHTOB MHUPOBOHM KynbTyphl. C METOAMYECKONH TOUYKU 3PEHUs
TaKOM MOJXO K OMpPEIeTICHUIO 1IeTIe U3ydeHHs MpeAMeTa IBISETCS BIIOJIHE OMPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHM LEISIMH H3Y4YeHUs MpeaMera «XuMus» Ha
6a3oBoM ypoBHe (11 k1) siBASITOTCS:

e (dopmupoBaHWE CHCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOW JieXkaT KJIIOYEBbIC MOHSATHS,
(GyHIlaMEHTaJIbHbIE 3aKOHBI U TEOPHUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHUE CYIIHOCTH JOCTYNHBIX OO0OOIIEHHI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakuii, HeOOXOAUMBIX HJsi MPUOOPETEHUS YMEHUH OpPUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMUYECKHUX SIBICHUN, UMEIOUIMX MECTO B MPHUPOJE, B MPAKTUYECKON U
MOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHIl U CIIOCOOOB EATEIbHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U 00BICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOJII0JIEHUEM TMpaBWil 0e30macHoro oOpaiieHusi ¢
BEIIECTBAMH.

Hapsiny ¢ sTuM, conmepskaTenbHas XapaKTePHCTUKA LENed W 3a7ad M3ydeHHs TpeaMera B
porpamMMe 1o XUMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMHU NMPHOPHUTETAMH B
cucteMe cpeaHero oodmiero odpazoBanusi. CerofHsi B MPENoJaBaHUU XUMUHU B OOJIbIIEH CTETICHU
OTHAETCS MPEANOYTEHIE TPAKTUYECKON KOMIIOHEHTE CO/IepKaHMs 00ydeHUs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBHIMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIaJCIONIero He HabopoM 3HaHHIH,
a (pyHKUMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHHUSIMU aKTHBHOTO TMOJYYEHUS
3HAHUU U PUMEHEHUS UX B PealbHOM KU3HU I PELICHUs IPAKTHUECKUX 3a/1a4.

B cBsi3u ¢ 3THM npu U3ydeHuu npeaMeTa «XuMHUs» JOMUHUPYIOIIee 3HaUeHHe MPHOOpeTaoT
TaKue IeJH U 33a4M, KaK:

ajanTanus o0yJaroImuXxcs K YCIOBHAM JMHAMUYHO Pa3BUBAIOMIETOCS MHpa, (OPMHPOBAHUE
MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIIFHOMY TPHUHSATHIO TPAaMOTHBIX PEIICHHA B KOHKPETHBIX J>KU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

dbopMupoBaHHe y 00y4arOIUXCs KIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIHI ), UMEIOLTIX
YHUBEpCAJIbHOE 3HAYCHHUE JUI PA3IMYHBIX BHJOB JIEATEILHOCTH: pElIeHHs MNpoOseM, IMOMCKa,
aHanm3a ¥ o0paboTku MHOpPMAIUU, HEOOXOAMMBIX NJsl MPUOOPETEHUs OMbITa AESITeIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE MECTO B IO3HAHMM XHMHH, a TaKXKe JUIsi OIEHKH C TO3MIIHMA
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XHMHYECKHX IIPOLECCOB Ha
OpTaHU3M YeJIOBEKa M MPUPOTHYIO CPEeay;

pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX W TBOPYECKUX CIIOCOOHOCTEH
0o0yyaroluxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MpPHOOpeTaTh HOBbIE 3HAHUS [0 XUMHH B
COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHBbIE HMH(OpPMaIMOHHbIE
TEXHOJOTHH JJI TMOUCKAa W aHalM3a y4eOHON W HAyYHO-TIOMYJSIPHON WH(POpPMAIIUU XUMHUYECKOTO
COJIepKAHUS;

¢dbopMHUpOBaHUE U Pa3BUTHE Y OOYHYAIOUIMXCS aCCOLMATHUBHOIO M JIOIMYECKOIO MBIIUICHUS,
HaOJIOAAaTETIFHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO HEOOXOANMBI, B YACTHOCTH,
MIPH TUTAHUPOBAHHHU U TIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE Y 00yJarOMMXCcsl yOSKKIEHHOCTH B TYMAaHUCTHYECKOW HAINPaBICHHOCTH XMMHH,
e€ BaXHOH pOJIM B pEHICHWH TIIOOAThHBIX TPOOJIEM palOHAIBHOTO TPUPOAONOIH30BAHNS,
MIOTIOJIHEHHSI HHEPreTHUECKUX PEeCypcoB U COXPAHEHUS MPUPOJHOIO PABHOBECHs, OCO3HAHUS
HE00X0AUMOCTH OEpeKHOT0 OTHOLIEHMS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaKXkKe MPUOOpETeHUs



OTIbITa WCIIOJIb30BAaHUS TIOTYYCHHBIX 3HAHWUU ISl TIPUHSATHS TPaMOTHBIX PEIICHUH B CUTYallHsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHHSIMH.

B y4yeOHOoM muiaHe cpemHero oOImiero oopa3oBaHus TpeaAMeT «XHMHS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON o0sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

Yucno yacoB, OTBEIEHHBIX AJI M3y4EHUsl XMMUHU, Ha 0a30BOM y cocTaBisier B 11 kimacce —
68 yacoB (2 yaca B HEJIEIIIO).



COJEP)KAHUE OBYYEHUA
11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA

Teopernueckne ocHOBbI 001elt xumMnu(38 yacos)

Baxneiiline NOHATHSM W 3aKOHBl XUMHUHU: 3aKOH COXPAaHEHHMS MAaccChl,3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH Aoraipo. XuMUYECKUN 3J1IeMeHT. AToM. Sapo aToma, U30TOIBI.
DnexTpoHHas 000JI0UKa. DHEPreTUYECKue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d- anemenTbl. OCOOCHHOCTH paCIIPECIICHUS IICKTPOHOB [0 OPOUTAIISAM B aTOMAx 3JIEMEHTOB
MEPBBIX YETHIPEX NEPUOIOB. DIEKTPOHHAS KOH(PUTYpaLIUs aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuogmueckas cucreMa xumMuuyeckux snemeHToB I, .
MenpeneeBa. CBs3b Inepuoaudeckoro 3akoHa u llepuonnueckoil cucTteMbl XUMHUYECKHUX
anemenToB [I. 1. MenzeneeBa ¢ COBpeMEHHON TEOpHEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMHYECKHX 3JIEMEHTOB W 00pa3yeMbIX HUMHU MPOCTBIX U CIOKHBIX
BEILIECTB I10 TpynnaM U nepuojiaM. 3HaueHHEe MePUOJNUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIbI XUMUYECKOW CBS3U (KOBaJlEHTHAs
HEMoJISIpHAas U MOJIsIpHAs, HOHHAsI, MeTaJIndecKas). MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHON
XUMUYECKOM CBs3M  (OOMEHHBII U JOHOPHO-aKIENTOPHBIM). BomopomHas  cBs3b.
BanenTtHocTh. DnekTpoorpunareabHocTb. CreneHb okuciaeHus. IoHbl: KaTUOHBI U @HUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
cocTaBa BeIllecTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT
THIA KPUCTAUINYECKON PEIIETKH.

[lonsTe 0 IUCHEPCHBIX CUCTEMax. VICTMHHBIE W KOJJIOMIHBIE pacTBOphl. MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHmueckux coennHeHnid. HomeHkIaTypa HeOpraHHYecKHX
BELIECTB. ['eHeTHUecKasl CBSI3b HEOPraHWYECKUX BEIECTB, MPUHAUICKAIIUX K Pa3IU4YHBIM
KJIaCCaM.

Xumnyeckas peakuus. Knaccudukanuss XUMUYeCKUX peakUuil B HEOPTaHUYECKOW U
OpraHMYEeCKOM XMMHH. 3aKOH COXpPAaHEHHUS MacCchl BEIECTB, 3aKOH COXpPaHEHUsI W
MIPEBPALICHUS SHEPTUN IPU XUMHUECKUX PEaAKIINIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT PazIUuHBIX (akTopoB. OOpaTHMBbIe peakluu.
Xumnyeckoe paBHoBecrue. DaKTOPBI, BIMSIOIMIME HA COCTOSHHE XMMHYECKOIO PABHOBECHS.
[Ipunnun Jle larense.

Onexrponutuyeckas auccounanus. CuiabHble U ciaaldblie 3MeKTposnThl. Cpefa BOTHBIX
pacTBOpOB BELIECTB: KHcas, HelTpasabHas, IeJI0YHasl.
Wnnukatopel. 'maponn3 HEOPraHWYECKUX M OpPraHMYeCKHUX BelecTB. Peakuuu HOHHOTO
oOMeHa B BOJIHBIX PacTBOpax.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIepUMEHTAIIBHBIE METO/Ibl U3YUEHMSI BELIECTB U UX MPEBPALEHUI: T1EMOHCTpaLMs
tabmun «llepuonuueckas cucrema xumuueckux sneMmeHToB /. M. MenneneeBa», usydeHue



MoOJeNel KPHUCTAJUIMYECKUX PEeHETOK, HaONI0JIeHHe W ONHMCAaHWE JEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OMBITOB (pa3fio’KeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaln3aTropa,
ONpENEICHUE Cpelbl PAacCTBOPOB BEIIECTB C IOMOIIBK) YHHBEPCAIBHOIO HWHIMKATOPA,
peaKIuy MOHHOTO OOMEHA), IPOBEJCHHE MTPAKTUIECKUX padoT:

Nel «BnusiHue pa3nn4HbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKIium»;

No2 “TIpuroToBiieHHE pacTBOPOB C 3aJaHHON KOHIIEHTPALUEH»

No3 «PerieHne s3KCIepUMEHTAIBHBIX 33124

Pacuérnebie 3anaun.

Pacuérel 1o ypaBHEHHSM XUMHUYECKHMX PEAKLUUH, B TOM YHUCIE TEPMOXUMHUYECKHUE
pacy€Thl, pacu€Thl C UCIOJb30BAHUEM MTOHATHUS «MAcCOBasi 10JIs1 BELIECTBAY.

Heopranuueckasi xumus (26 4acos)

Hemeramubi(6uacoB). I[lonoxxenne HemeramwioB B Ilepumoanueckoit cucreme
xumudeckux 3neMmentoB Jl. . MenneneeBa u 0COOCHHOCTU CTpoeHUsI aToMOB. Duznueckue
CBOWCTBAa HEMETAJIOB. AJUIOTPOIHS HEMETAIUIOB (HA IPUMEpPEe KUCIOpoaa, cepbl, hocdopa u
yriaepoaa).

XUMUYECKHE CBOICTBA BaKHEHIIMX HEMETAIJIOB (TalOreHOB, cephl, a3oTa, (ocdopa,
yriaepoaa W KpPEeMHHs]) U HMX COCOUHEHHH (OKCHIOB, KHUCIOPOACOJACPKAIIUX KHUCIOT,
BOJOPOJHBIX COSTUHEHHIA).

[IprMeHeHrne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHHUM.

Metamasbl (8uaco). [lonoxxenne metaioB B [lepuoanueckoil cucteMe XUMHUECKUX
anementoB [I. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX O0OJIOYEK aTOMOB
MetamioB.  O0mme — ¢usmueckue  cBoiictBa  MeTtaymioB.  CIulaBel  METaJUIOB.
DNEKTPOXUMHUECKUN Psiji HAIIPSDKEHUN MEeTallIoB.

XHWMHUYECKHE CBOMCTBA BAXHEHIIMX METANIOB (HATpUM, Kaluil, KaJbLIMM, MarHui,
ATIOMHHHM, IUHK, XPOM, KEeJle30, MeJlb) U UX COCTUHEHHI.

O61ue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTamuioB B ObITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJbl M3YUYEHHS BELIECTB M MX MPEBpALICHUN: H3yyeHUE
KOJUIEKIIMU «MeTaibl U CIIaBb», 00pa3I0OB HEMETAJUIOB, PEIIEHUE IKCIIEPUMEHTATBHBIX
3a1a4, HAONIOJACHHUE ¢ OINHMCAHWE JIEMOHCTPAIMOHHBIX U  JAaOOpPaTOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA ATIOMUHMS C PACTBOPAMH KHUCJIOT U IEJI0YeH, KaueCTBEHHBIC
peakuuy Ha KaTHOHBI METAJJIOB).

Pacuérneie 3amaun.

Pacuétel macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, PacYETHl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

Xumus " ku3Hb (12 yacoB)

Pons xumum B oOecreuyeHWH DKOJIOTHYECKOW, DHEPreTHYECKONM ¥  MHIIEBON
0€30MacHOCTH, pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIUH.

[IpencraBnenust o0 O0OMUX HAYYHBIX NPUHIUINAX TPOMBIIUICHHOTO TMOIy4eHUs
BAKHENIIMX BEILIECTB.



YenoBek B MHUpPE BELIECTB M MaTepUAIOB: Ba)KHEHINIME CTPOUTENbHbIE MaTepHabl,
KOHCTPYKLMOHHBIE MaTepuabl, KPacKH, CTEKJIO, KepaMHUKa, MaTEepUasbl Ui AJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHN4YeCKHe U MUHEPATIbHBIEC yI00pEHUSI.

Xumusi U 3J0pOBbE UEJIOBEKA: MPaBUJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
MpaBmIa 0E30MACHOTO UCIIOIH30BAHUS MPENapaToOB OBITOBOM XUMHUHU B TTIOBCETHEBHOM JKHU3HH.

[IpakTryeckue pabOTHI:

No4 «Petienue scriepuMEHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE BEILECTBY

No5 «AHanmu3 XuMHUECKOW HHPOPMAIIUK U3 Pa3HBIX UCTOUHHUKOBY

MesknpeamMeTHble CBSI3H.

Peanuzanust MeXnpeaAMETHBIX CBsI3€ PU U3YYEHHUH OOIel U HEOPTaHUYECKON XUMUU
B 11 kiacce ocyiecTBisieTcss 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUN, TaK W TIOHSATUN, SBIAIOIMIMXCA CHUCTEMHBIMU [UJISi OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TMOHSATHUS: HAy4IHBIA ()aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3, Kiaccu(UKalus, TMEePUOJUYHOCTh, HAONIONEHHE, OKCIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, SIBICHHUE.

®duszuka: Matepus, IHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, OHEPreTHUECKU ypOBEHb, BEUIECTBO, TeEJIO, OOBEM,
arperatHoe COCTOSHUE BelIeCTBa, (M3MUECKHUE BEIUYMHBI M EAWHHUIBI UX H3MEpEeHHS,
CKOPOCTb.

Buonorusi: kierka, opraHusM, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHomorus:  XWUMHYECKass  MPOMBINIJIEHHOCTh,  METAJUIyprus, IMPOU3BOJICTBO

CTPOUTCIIbHBIX MaTepHraioB, CEIbCKOXO03S1ICTBEHHOE MMpOu3BOACTBO, nuIcBas
IMPOMBIINIJICHHOCTD, (I)apMaHeBTI/I‘{eCKaH MNPOMBIIIJICHHOCTDb, IMPOU3BOACTBO KOCMETHYCCKUX
Ipemnaparos, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpHuaJIoB, SJICKTPOHHAA

IMPOMBIINIJICHHOCTD, HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUW A ITPOI'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIUMUCS
IporpaMM CpeiHero oomiero oOpa3oBaHMs (JIUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM /17151 pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IIPOrpaMM
CpeHero o0Iero o0pa3oBaHus SIBJISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXOI.

B cooTBercTBUHM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MpenMeTa « XUMUs» Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus BbIICICHBI
CJIETYIOIIIE COCTABISIONINE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCUMCKOW TIpaKJAaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIMYMe MOTUBALUU K O0YYCHUIO;

[EJICHANPABICHHOE PA3BUTHE BHYTPEHHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOY4aroIIMXCs PYKOBOJCTBOBATHCS B CBOEH JESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, TMPUCYIIUMHU  IIEIOCTHOH CHCTEME XUMHYECKOIrO
o0pa3zoBaHUs;

HaJIM4YUe MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYpPhl U CIIOCOOHOCTH CTABUTH LIEIH U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS IpeaMeTa « XUMUSI» JOCTUTAI0TCS B €AMHCTBE yueOHOMI
U BOCIMTATEIbHOW AESITEIHOCTH B COOTBETCTBUU C T'YMaHMCTUYECKUMH, COLMOKYJIBTYPHBIMH,
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH W HJEaJaMHd POCCHICKOTO Tpa)kIaHCKOTO OOIIEeCTBa,
NPUHATHIMA B OOINECTBE HOPMAMU M TPABWJIAMH MOBEICHHS, CIIOCOOCTBYIOIIMMH IMpoIeccamMm
CaMOIIO3HaHUs, CAaMOPa3BUTHsI U HPAaBCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH O0yUarOIIHUXCS.

JINYHOCTHBIE PE3YyJIbTAaThl OCBOCHHUS MpenMeTa «XUMHs» OTpaxaroT CPOPMHUPOBAHHOCTH
OTIbITA TIO3HABATENILHOW M MPAKTHUUYECKON AEATEIIbHOCTH O00YYaIOLMXCs 10 pealn3aluy MPUHATHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOro BOCIIUTAHMSA

OCO3HaHHUs O00Y4YarOIIMMUCS CBOMX KOHCTHTYI[MOHHBIX IIpaB M OOSI3aHHOCTEH, YBaXKEHHS K
3aKOHY U MIPaBOIOPSIIKY;

MPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M MpaBUiaX MEXKIMYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATENBbHOCTH NMPH CO3JaHUU y4eOHBIX MPOEKTOB,
peleHnH y4yeOHbIX U 03HABaTEIbHbBIX 33/1a4, BHINOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPHUHUMATh MOTUBBI, HAMEPEHUS, JOTHKY M apryMEHTHI JPYTrux
IIPU aHAJIU3€ PA3IMYHBIX BUJOB YUEOHOH e TeTbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOT'O OTHOIIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO0 OTE€UECTBEHHOW XUMUH;

yBaKeHHsI K MIPOLIECCy TBOPUECTBA B 00JIACTH TEOPUU U IMPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHUS TOTO, YTO JIOCTH)KEHUSI HAYKH €CTh Pe3yNIbTaT JUINTEIbHBIX HAOIIOACHHUH, KPOIOTIUBBIX
9KCIIEPUMEHTAJILHBIX [IOMCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTHKOB;

MHTEpeca U MM03HABaTEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIONIEM aHaIN3e HHPOPMALUU
0 MEPEOBBIX JOCTHKEHHUAX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTH OILICHHMBATh CHUTYAallMH, CBSI3aHHbIE C XUMUYECKUMU SBIICHUSIMHU, U PUHUMATH
OCO3HaHHbIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE IIOBEACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUM 3TUX MTOCTYIIKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MOHMMAaHMsI [EHHOCTEH 3J0poBOro M 0Oe30macHoro obOpasa >KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

coOroieHust paBuil 6€30MacHOro OOpaIleHUs C BEIIECTBAMU B OBITY, TIOBCEAHEBHON YKU3HU
U B TPYZIOBOI1 1€ATEIbHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBUJI UHAUBHUIYATBHOTO U KOJJIEKTUBHOTO OE€30MacCHOT0 MOBEICHUS
B CUTYallUAX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBHA M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOICHUS aJKOTOMs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  Y4e€OHO-MCCJIEIOBATEIIbCKOW  JIEATENbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTHX BUAAX JEATCIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B pEIICHHH MPaKTUYEeCKHX 3a7ad COLUaIbHOU
HaMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3yYEHHUIO MpoQeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHUM 110 XUMUU;

YBaXXEHUsI K TPYY, JHOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAWBHIYATbHON TPaeKTOpUU 0Opa3oBaHMs, OymyIei
npoeccuy M pean3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U IOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS

9KOJIOTUYECKU LE1eCO00pa3HOro OTHOULICHUS K NMPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAaHUS TJI00AJBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUM XMMHUU JJI pEIICHHsS BOIPOCOB
PaIMOHATIBLHOTO IPUPOAONOIB30BAHNUS;

AaKTUBHOTO HENpPUSTHUS JENUCTBUN, NPUHOCAIIMX Bpe OKpYXKawolled NpUpOIHON cpene,
YMEHHSI TPOTHO3HPOBATh HEONArONPHUATHBIE SKOJIOTHYECKHE TOCIEICTBUS MPEINPUHUMAEMBIX
JENCTBUN U MPEAOTBPALLATh UX;

HaJIM4YUs PA3BUTOTO OSKOJOTHYECKOTO MBIIUICHHUS, HKOJIOTHUYECKON KYJIbTYpHI, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS HMMH B
MO3HABATEIHHON, KOMMYHUKATUBHOW U COITMAIIBHOMN MPaKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOATH UECOJIOTHH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U O0IIECTBEHHOM MPAKTHKH;

MOHUMAHUS CIeNM(UKH XUMUU Kak HayKH, OCO3HaHHs e€ poilu B (OPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBILIUICHUS, CO3JJaHUU IEJIOCTHOTO MPEACTaBICHUs 00 OKpyKaroliem



MHpPE KaKk O €IMHCTBE NPUPOABI M YEJIOBEKAa, B IO3HAHHM NPUPOJHBIX 3aKOHOMEPHOCTEN M
perieHuu TpodIeM COXpaHSHHS TPUPOTHOTO PABHOBECHSI;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUU JUISI COBPEMEHHOW ITMBUJIM3AIMH: B €€
T'YMaHUCTHYECKOW HANpaBJIEHHOCTH M BAXKHOW pPOJM B CO3JaHUM HOBOM 0a3bl MaTepuajbHOMN
KYJIbTYpbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOIO PAa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
JHEPreTHYECKOH, UIIEBON U IKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTHHA MEIUITMHBI, 00eCTIeYeHUN
YCIIOBUH YCIENIHOTO TPY/Aa U IKOJIOTHUECKU KOM(POPTHOM KUZHU KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB  ITO3HAHU,
HCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH WCIOJIb30BaTh IMOJIy9aeMbIe 3HAHUS IS
aHaM3a U 0OBSICHEHUS SBJICHUH OKPYKAIOIIETO MUPA ¥ MIPOUCXOAIINX B HEM U3MEHEHHH, YMEHUS
Jenath 00OCHOBAHHBIC 3aKIIOUYEHHUS HA OCHOBE HAYYHBIX (PAaKTOB U MMCIOIIMXCS JIAHHBIX C IEIBIO
MOJYYEeHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOIb30BaTh XUMUYECKHUE 3HAHMS JIJISl pElIeHUs TPo0jIeM B
pEaNbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEpPHIBHOMY O0Opa30BaHUI0 W CamMOOOpa3oOBaHUIO, K
AKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAaHUW 110 XHUMHUHA B COOTBETCTBUM C IKU3HCHHBIMHU
MOTPEOHOCTSAMMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Aa B Pa3IMuHbIX chepax nmpodhecCHOHATBHON JesITeIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOSGHUS y4eOHOTO MpeiMeTa «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYUMBbIC JIA CI)OpMI/IpOBaHI/Iﬂ MHPOBO33pPCHUA O6y‘IaIOHII/IXC$I MCKIUCHUIITIMHAPHBIC
(MexnpeMeTHbIC) O0IIeHAYYHBIE TIOHATHS, OTPAXKAIOIIUE [IEIOCTHOCTh HAYYHOH KapTHHBI MHpa U
CH@III/I(i)I/IKy MCTOHOB IIO3HAHUA, HCIOJB3YCMbIX B CCTCCTBCHHLIX HAaYyKaX (MaTepI/IFI, BCIIECTBO,
SHEprusi, sSBIEHHUE, MPOLECC, CUCTeMa, HAy4YHBIA (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOMIOICHNEe, H3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE Y4eOHbIE IEHCTBUS (MO3HABATEIbHbIC, KOMMYHUKATUBHEIEC, PETYISATUBHEIC),
obecneunBaromue GpopmupoBaHue (yHKIIMOHATBLHOW TPAMOTHOCTH U COIMAIIBHON KOMMETEHIIUU
o0yJaronmxcs;

CITOCOOHOCTH 0o0yJarommMxcsi  MCIOJIb30BaTh OCBOCHHBIE  MEXKIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMUS M YHHUBEpCalbHble YydeOHble JEHCTBUS B IIO3HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl OTPAKAIOT  OBJAJIEHUE YHUBEPCAIBHBIMH  YYeOHBIMH
MO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBiaeHne YHMBEPCAIbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrUYecKHue AeicCTBUS:

CaMOCTOSITENTLHO  (OPMYIHUPOBATh M  aKTyalU3HpOBaTh MPOOJIEMy, BCECTOPOHHE €
paccMaTpuBarTh;

OTIpPENCIATh TN JICATEIBPHOCTH, 3aJiaBas TapaMeTpPbl M KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTDB PE3YJIBTAThI ACATCIbHOCTH C ITIOCTABJIICHHBIMU LCIAMU;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUN HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS — BBIACIATH
XapaKTepHble TMPU3HAKK TIOHATUW M  YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHATUS ISl OOBSICHEHUS OT/IENBbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KIIACCU(UKAIINY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,



yCTaHABIUBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKAECHUS (MHIYKTUBHBIC, I€AYKTUBHBIC, 10 aHAJOIHH), BBIABIISTH
3aKOHOMEPHOCTH M IPOTHBOPEUMS B PAcCMATPUBAEMBIX SIBICHUSAX, (OPMYJIHUPOBATH BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh B IpOLiecCce MO3HAHUS, UCIOJIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TPeoOpa30BhIBATh MOEIbHBIC MPEICTABICHU — XUMHUYECKUI 3HAK (CHMBOJ) 3JIEMEHTA,
XuMu4eckas (opMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU  PEHIeHUH Y4eOHBIX
II03HABATENIbHBIX U MPAKTUUYECKUX 3a]a4, IPUMEHITh Ha3BaHHbIE MOJEIIbHBIEC MIPEACTABICHUS IS
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUYECKUX PEaKLIUi.

2) 0a3oBble HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

¢dbopMynMpoBaTh L€AM M 3aJauyd  UCCIEJOBaHUS, HCIOJNb30BaTh IIOCTABJICHHBIE MU
CaMOCTOSITENILHO c(hOPMYJIMPOBAaHHBIE BONIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JJIS
(hopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HAaBBIKAMM CAMOCTOSITEJILHOTO IUIAHWPOBAHMS M IIPOBEJACHUS YYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HaOII0aTh 3a XOJOM IIPOLIEcca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ynpTar, (GopMynupoBaTh OOOOIIEHUS W BBIBOJABl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTUET O MpOJAETaHHOU
pabore;

IpUOOpeTaTh ONbIT YYCHUUYECKOW HCCIIEOBATENbCKOM W IMPOEKTHOM JesTeIbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJOB peIIEeHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JInYHbIX METO/IOB TO3HAHMSL.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX MHPOpPMALMK (Hay4uHO-TIONYJIApHAs JIUTepaTypa
XUMHUYECKOTO COJIepXKaHUs, CIpaBOYHble TIocoOus, pecypcbl HHTepHeTa), aHaIU3UPOBATH
WHPOPMALMIO PA3JIMYHBIX BUAOB H (OpM TPEACTaBICHUS, KPUTUYECKA OLEHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTB;

(dbopMyIHMpoBaTh 3ampockl M TNPUMEHATh pa3jIMYHble METO/Abl NpU MOUCKe U oTOOpe
nHpopManuy, He0OXOUMOM [T BBIMOJIHEHUS YY€OHbBIX 3a/]1a4 ONpPeeIEHHOIO THIIA;

NpUOOpeTaTh OMNBIT HCHOJIB30BaHUSA WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (hopMy mpelcTaBieHUs MHPOpMauu (CXEMBI,
rpaduku, TuarpamMmsl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeAcTBa Mpu paboTe ¢ XUMHUYECKOU
uHpopManue: MPUMEHATh MEXIpeIMeTHbIe (PU3NUEeCKUe U MaTeMaTUYeCKie) 3HaKU U CHUMBOJIBI,
(dopMmyIbl, a00peBHATypbl, HOMEHKJIATYpPY;

HCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXJIaeMOH TeMbl B XOJE Iualiora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh UJEH, (GOPMYIUPOBATH CBOU  TPEUIOKEHHUS OTHOCUTEIBHO  BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TMpe3eHTaluell pe3yabTaToB IO3HABATENbHOM MAESITEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBHIMOIHEHUN XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH PabOThl MO HCCIIEAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peaM3aluu y4eOHOIro
npoekTa M (GOPMYJIHMPOBaTh BBIBOABI MO pe3yiabTaTaM MpPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3ULUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.



OBiajieHHe YHUBEPCAJIbHBIMH PEryJisiTUBHBIMU /1€l CTBUSIMH:

CaMOCTOSITENTFHO TUIAHHPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO ESATEIHLHOCTH,
ompenenss e€ HEeNW W 3a7add, KOHTPOJMPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJyularaeMblii  aJIrOPUTM JICHCTBHI TMPH BBIOJHEHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3aad,
BBIOMpaTh Hanbosee dHPEKTUBHBIA CIIOCOO MX PEIICHHS C YYETOM IOJIYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs OTPaXKaroT:

c(hOPMUPOBAHHOCTH TMPEICTABICHHUI: 0 XUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYIHOU
KapTUHBI MHpa, POJIM XUMHUH B MO3HAHUM SIBICHUH NPUPOABI, B ()OPMHUPOBAHUHM MBIIUICHUS U
KYJIbTYphl JMYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAWMOW JUIS peIICHUs
MPAaKTUYECKUX 337a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CPEJE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET: OCHOBOMNOJIATA0IINE OHATHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHbIE OPOUTAIM AaTOMOB, HOH, MOJICKYJIA,
MOJIb, MOJISIpHBIA 00BEM, BAJIEHTHOCTh, JIIEKTPOOTPHUILIATEIHHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAJNIMYecKas, BOJOPOAHAs), KpHUCTAJUIMYECcKas
pemérka, TUNBl  XUMHYECKUX  peakUud, pacTBOp,  DJIEKTPOJUThL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS AUCCOLUALUS, OKUCIINTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOM peakiuH,
XMMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOPUsI DJIEKTPOJUTUUYECKOW JHMCCOLMALINY,
nepuoanyueckuii 3akoH /. 1. MenaeneeBa, 3aK0OH COXpaHEHHUSI MacChl BEMIECTB, 3AKOH COXPAaHECHUS
U TpPEeBpalleHUs SHEPrMU MPU XMMHYECKHX PEAKLHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUNA S3BIK
XUMHM, MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE IIOHUMAaHWS MPUYUHHOCTH U
CHUCTEMHOCTH XUMMYECKHX SBJIE€HUH, (DAaKTOJIOTHUYECKUE CBEJEHHs O CBOICTBax, COCTaBe,
MOJy4YeHUH M O0€30IacHOM HCIOJIb30BaHUM BAaXKHEHIIMX HEOPraHWYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpHbIE IPU3HAKU MOHATHH, YCTaHABJINBATH UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS IPU ONUCAHUHM HEOPTaHUYECKUX BEIECTB
U UX TPEBPALLECHU;

Cc(OPMHPOBAHHOCTh YMEHHMH HCIOIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
(bopMyIT BelleCTB M YpaBHEHHI XUMHYECKUX peakiuii, cucteMarndeckyro HomeHkinarypy (IUPAC)
U TPUBHAJIBHBIEC Ha3BaHUS OTACIBHBIX HEOPraHWMYECKHUX BEUIECTB (YrapHBIM ra3, YIJIEKHUCIBIN ras,
aMMHMaK, Tan€Has U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJIA, TUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHH OIpeNeNATh BaJIEHTHOCTh U CTENEHb OKHCICHUS XUMHYECKUX
3JIEMEHTOB B COEAMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOHN CBSA3M (KOBaJIGHTHAsi, MOHHAs,
MeTaJlJIn4yecKasi, BOJOPOJIHAsA) B COEIMHEHUSX, TUI KPUCTAIMYECKOM pPEIETKH KOHKPETHOIO
BellecTBa (aroMHasi, MOJEKYyJspHas, HOHHas, MeTaJUIMYecKas), XapakTep Cpelapl B BOJHBIX
pacTBopax HEOPraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHUN YCTAHABJIMBATh MPUHAIIIEKHOCTh HEOPTAHUYECKUX BEIIECTB I10
UX COCTaBy K OINpPENENEHHOMY KIJIACCy/TpyIIe COEAMHEHUH (IpOCThle BEIIeCTBA — METAJUIbl U
HEMeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHUH PaCKphIBaTh CMBICH Mepuoaudeckoro 3akona J[. 1. Menaeneena
U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, 00BICHUTENbHYIO U MPOTHOCTUYECKYIO () YHKIUY;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaATh ANEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX
sneMeHToB 1—4 nepuonoB Ilepuonuueckoit cuctembl Xxumuueckux aemeHToB . . Menpaeneena,
UCIIOJIB3YS TIOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIINY, «IHEPreTHUECKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COCAMHEHUH IO MepuojiaM U
rpynmnaM [lepuoanueckoit cucTteMsl XUMUYECKUX dIeMeHTOB []. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME XMMHUYECKUE CBOMCTBA
HEOPraHUYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB, IMOJTBEPKAATh CYIIECTBOBAHHWE T'€HETHUUECKOU
CBA3M MEXKJy HEOPraHMYECKMMH BEUIECTBAMU C IOMOULIBI0 YPAaBHEHHI COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMUPOBATh XUMHYECKHE PEaKUH IO Pa3IMYHbIM
MpU3HaKaM (YUCIy U COCTaBy pearnpyrolinX BeIIeCTB, TEIUIOBOMY YPEKTy peakuu, U3MEHEHUIO
CTETIEHEH OKMCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIACTHIO KaTalu3aTopa);

c(hOPMUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHEHUS PEAKIM Pa3IMYHBIX THIIOB, MOJHBIC U
COKpalI€HHbIC ypaBHEHHS PEaKIMii MOHHOTO0 OOMEHa, YYMTHIBAasl YCJIOBHS, MPU KOTOPBIX OSTH
peaKIuyu UAyT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMECHHI MTPOBOAMTH PEAKITHH, TIOITBEPKIAIOIIIEC KAYSCTBCHHBI COCTaB
pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUH pPACKPBIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO 0alaHca 3TUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHI OOBSICHITh 3aBHCUMOCTh CKOPOCTH XHMHYECKOW PEAKIUU OT
pa3nUYHBIX (AKTOPOB; XapakTep CMEIICHUS XWMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTense);

c(OPMHUPOBAHHOCTh YMECHHI XapaKTEPH30BaTh XUMUYECKUE IMPOIIECCHI, JIS)KAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HUsI CEPHOM KHUCJIOTHI, aMMHuaka, a Takke Cc)OpMHUPOBAHHOCTH
npeacTaBieHrid 00 OOMIMX HAYYHBIX MPHUHIMIAX W JKOJIOTHYECKUX MpoOeMax XHUMHYECKOTo
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHUW TPOBOAMUTH BBIYHCICHUS C UCIHOJIb30BAaHUEM TIOHATHUSA
«MaccoBasi 707151 BEIIECTBAa B PaCTBOPE», 00bEMHBIX OTHOIIIEHUN Ta30B MPU XUMHUECKUX PEaAKITUsX,
Macchl BelecTBa WM 00bEMA Ira30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WUIM 00bEMY
OJIHOTO U3 YYacCTBYIOUIMX B PEAKIMM BEIIECTB, TEIUIOBOrO 3¢ (dekTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHHUS MaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHHS YPHEPTUH;

chOpMHUPOBAHHOCTh YMEHUU COOMIOJATh MpaBHUia TMOJIB30BAHUS XUMHYECKOW MOCYAOH U
nabopaTopHBIM 000pYAOBaHHUEM, a TaK)Ke MpaBuia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIIOIHITh XUMHYECKHA OSKCIIEPUMEHT
(pa3znoxeHue NepoKCcHaa BOAOPOAA B MPUCYTCTBUM KaTalU3aTOpa, ONMPEEICHUE CPEbl PACTBOPOB
BEIIIECTB C TIOMOIILI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON peaKkiny, peakIlni HOHHOTO 0OOMEeHa, KaueCTBEHHBIC PeaKIuu Ha CylbdaT-, KapooHat-
U XJOpUI-aHUOHBI, HAa KAaTHOH AaMMOHHS, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«Metamnel» u «Hemeramibl») B COOTBETCTBHUM C MpaBUJIaMU TEXHHUKH O€30MAaCHOCTH TpHU
oOpaiieHuu ¢ BelecTBaMU U JabOpaTOpHBIM O0OpYAOBaHWEM, MPEICTABISTh PE3yIbTaThl
XUMHYECKOTO OJKCIepUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIMi U
(hopMynHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;



c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATh XHMHUYECKYI) HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MAaCCOBOM KOMMYHHUKAINK, IHTEpHET U APYrUx);

chOPMHUPOBAHHOCTh YMEHHMM COOJIONATh TMpaBWia HSKOJOTHYECKH IEJIeCO00pa3HOro
MOBEACHUS B OBITY W TPYIAOBOM JESATENBHOCTH B IIENIAX COXPAHEHHS CBOEr0 3/I0POBbS U
OKpY’Karollled NPUPOAHOU Cpellbl, OCO3HABaTh OINACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI
onpeAeN€HHBIX BEIIECTB, MOHUMas cMbich mokaszarens [1JIK, moscHAT, Ha mpuMepax CHocOObI
YMEHBIIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa.



TEMATHYECKOE INTAHUPOBAHUE

11 KUIIACC
HauMeHoBauue KoaunuecTBo yacoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iejioB U TEM KoHTpoJibHbIE IIpakTH4eckne

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI

Pa3nen 1. Teopernueckue ocHoBbI xXumum (40 yacos)

OCHOBHbIE TOHATHUS
Y 3aKOHBI XUMUH.
CrpoeHue aToMOB.
ITepuoanueckuit
11 3aKOH U 8
nepuoanyecKas
cucrema
XUMHYECKHUX
snemenToB /JI. M.

MenneneeBa

CrtpoeHue BemiecTna.

1.2 Msoroo0Gpasue 15 1 1
BEIIIECTB
13 XuMU4YecKue 17 1 5
peakuuu
Hroro 1o pasnery 40

Pasznean 2. Heoprannueckasi xumus (28 yacoB)

2.1 Merasuisl 6




2.2 Hemeraiuisl 9
CBs3b
HEOPTaHUYECKUX U
23 P 2
OpPTaHUYECKHUX
BEIECTB
Htoro no paznemny 17

Pa3nen 3. Xumus u xu3nb (114acos)

3.1 XuMud ¥ KA3Hb 11
Hroro no pazneny 11
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



