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Annomauusn K paboueii npozpamme
y4eOHOro rnpeaMera «XuMHUs»

Pabouas mporpamma y4eOHOTO IpeaMeTa « XuMHs
00s13aTeNIbHOM TIpeIMeTHOM 001acTH «ECTeCTBEHHO-HAayUHBIC TIPEAMETHI » pa3padoTaHa B
cootBercTBUU PI'OC COO u peanuzyercs 2 roaa ¢ 10 mo 11 kacc.

Pabouas nporpamma pazpaboTtaHa rpymnmnoi yuuresnei B COOTBETCTBUU C MOJOKEHHEM O paboyux
porpaMMax U OIpeeNsieT OpraHu3aIiio 00pa30BaTEIbHON EITENTFHOCTH YUUTENS B IIKOJIE IO
npeaMeTy «XuMHs»

Pabouas nmporpamma yuedbHo2o npeomema «Xumusi» sBisgercs yactoio OOIT COO
OIpEACIAIONICH:

- COJIEpKaHUE;

- IUTAHUPYEMBIE PE3yIbTaThl (JIMYHOCTHBIE, METANIPEIMETHBIE U TIPEAMETHBIC);

- TEMaTUYeCKOe IIAHUPOBAHNE

Pabouas nporpamma o0CyXk/1eHa U IPUHATA PEILIEHUEM METOIMYECKOro 00beIMHEHNS U

COTJIaCOBaHa 3aMECTUTENIEM IUPEKTOPA 110 y4eOHO-BOCIIUTATEIBEHOM padoTe.
Hara: 29.08.2023
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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XHMMHM Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs pa3zpaboTaHa HA
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanuny, Tpe0OBaHUNA K pe3ysibTaTaM  OCBOGHHA  (elnepaibHON  00pa3oBaTesIbHON
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHusix B degepanibHom
rocyaapcTBeHHOM oOpaszoBatensHoM crapaapre COO, c¢ yuérom Konmenuuu mnpemnojaBaHHs
yueOHoro mnpenMera «XuMHsA» B 00pa3oBarenbHbIX opranusauusx Poccuiickoit ®enepauun,
peaTu3yIoNX OCHOBHBIE 00pa30BaTeNIbHBIC IPOTrPAMMBI, 1 OCHOBHBIX MOJOXeHUN «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MpOrpamMMbl MO XMMHHU, K ONPEAETICHUIO OOILIeH cTpareruu
00yd4eHUsI, BOCIIUTAHUS M Pa3BUTHS OOYYarOUIMXCSI CPEICTBAMH Y4E€OHOTO MpeaMera «XHMUs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe monoxenuss @PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJepIKaHus, Pe3yIbTaTOB 00y4eHHs 1 TPeOOBaHUH K yPOBHIO
HOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0OpazoBaHHE, MOJY4aeMO€ BBITYCKHUKAMU 00II€00pa3oBaTeIbHON OpraHU3aIlii,
ABIIIETCS. HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEPIIAIOLIUM ATAIoOM
peamu3ani Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIFOYEBBIX IICHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOT0 00pa3oBaHUsA. DTH LIEHHOCTH KacaloTCsl TO3HAHUS 3aKOHOB
Opupojibl, (OPMHPOBAHUS MHPOBO33pEHHMsT W OOIIeH KyJbTypbl 4eEJIOBEKa, a TakkKe
OKOJIOTUYECKH  OOOCHOBAaHHOTO  OTHOIICHHWS K CBOEMY 370pPOBBIO W  NPHUPOIHOM
cpene. Peamusyercss xummuueckoe oOpa3oBaHuEe OOYyYarOIIMXCS Ha YPOBHE CPEIHETO OO0IIero
00pa3oBaHUs CPEeCTBAMU YYEOHOTO mpeaMeTa « XUMHUs», COACPIKaHUE U IMMOCTPOCHUE KOTOPOTO
OmnpeacICHbl B IpOorpamMme 1o XUMHU C y‘IéTOM CHCHI/I(l)I/IKI/I HAayKHM XHWMMHHU, ¢€ 3HadYcHHUS B
MO3HAHWUU TIPUPOJBI U B MAaTEPUATBHOM KM3HM OOIIECTBa, a TaKXkKe C y4ETOM OOIMX Ieneil u
NPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro  OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyi0 pojib B COBPEMEHHOM
IUBUJIM3AlMU, B CO3JJaHUM HOBOM 0a3bl MarepHalibHON KyiabTypbl. OHa BHOCHT CBOHM BKJaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBA OKPYXKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOJENUCTBYS C JIPYTMMU €CTECTBEHHBIMM HayKaMH, XUMHUsS CTaja HEOThEMJIEMOM
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyJa M >KM3HU KaXKIOTro
yneHa ooOmectBa. CoBpeMeHHass XHMMHS KaK HayKa Cco3uJaTenbHas, Kak HayKa BBICOKHUX
TEXHOJIOTHIl HalpaBleHa Ha pelleHHe TII00albHBIX MpoOJiieM YCTOHYMBOTO pPa3BUTHSA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTUYECKOW O€30MacHOCTH H
OXpaHbI 3JJ0POBbS.

B cooTBeTcTBUM ¢ OOMIUMHU HETISIMH U IPUHITATIAMHA CPEIHETO 0011ero 00pa3oBaHus COIEPKAHNE
npenmera «Xumus» (10-11  kmaccel, 0a30BBIi  ypOBEHb H3y4YEHHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOYYarolIMXcs, HEOOXOAMMYIO MM s
BI)Ipa6OTKI/I MHPOBO33PECHUYCCKHUX OPUCHTUPOB, YCICIHIHOTO BKJIKOYUCHUA B XKH3Hb COLMYyMaA,
MPOJIOHKEHUSI 00pa30BaHUs B PA3IMYHBIX O0JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocTaBisIOmUMHU TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyueckasi XUMUsS» U
«O01mas u HeopraHM4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP KAHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMAa 3HAHUI 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
oOuieil xumMuM) U opraHudeckod xumuu. @opMHpOBaHME JAHHOM CUCTEMBl 3HAHMHM IHIpU
U3y4eHHH IpeaMeTa 00eCreunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coiepxaHus KypcoB — «OpraHuueckas xumus» u «OOmiass u HeopraHudeckas
XUMHSA» chopMUpOBaHa B MPOrpaMMe 10 XUMHH HA OCHOBE CHCTEMHOTO MOAXO0J]a K U3yYCHHIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ecKOM XMMHMM BEILECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHUs OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YpPOBHE CTEPECOXMMMYECKMX M DJEKTPOHHBIX IPEACTaBICHUNM O CTPOEHUU
BeiecTB. CBesieHUs 00 U3y4aeMbIX B Kypce BELIECTBAX JAIOTCS B PA3BUTUHU — OT YIJI€BOJOPOIOB
JI0 CJIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHMU. B Kypce opraHHYecKOi XMMHU MOJIY4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUsS IEpPBOHAYAIbHBIC
IPEJCTaBICHNUs O XUMUYECKOM CBA3M, KIacCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjaoM 3peHuss B mpeamere «XuMHsA» 0a30BOr0 ypOBHsS paccMaTpUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akToJIOrMYeCKre CBEJACHHS O BELECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsS» OO0y4aroIUMCs MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HauY€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOTMYECKUX TMO3UIIMM,
riry0Xe TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH U IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYpOJIOTHYECKUA M TPUKIAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PACKpbIBAIOT €€ poJib B TMO3HABATEIbHOH U
MPaKTUYECKOU NEATETHHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHUS K IPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIEeMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH € sl TIOTMOMHEHUS 3HAHUM, pelieHus
WHTEJUICKTYaJIbHBIX U AKCIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/ad. B memom copepskaHue
yueOHoro mpenmMera « XUMHUS» TaHHOTO YPOBHS M3yUEHUS OPUEHTHPOBAHO Ha (hOPMHUPOBAHHE Y
00y4JaroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM HKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTeprasoB.

B r1urane perieHmsi 3aa4 BOCHHUTAHHS, PAa3BUTHS W COIUATHM3AIMKM OOYYAIONIUXCS MPHHSTHIC
IpOrpaMMOil MO XUMHH TOJXOABl K OMPENETICHHUIO COJCp)KAaHUS U TIOCTPOSHHUsS IMpeaMera
npeIycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX NEWUCTBUN, MMeEIomuX 0a3oBoe
3HAYCHHWE U PA3JIMYHBIX BHJIOB JICATEIBHOCTH: PEIICHUS NpoOJieM, IMOWCKa, aHaIW3a W
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEN0BATENLCKOM IeITEALHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITIO3HAHUU XUMHUU.



B mpakTuke mpenojaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOrO o0miero oOpa3oBaHusi, Tak M Ha
YPOBHE CpeAHEro oobmero oOpa3oBaHus, IPU ONPENEICHUH COAEPIKATEIBHON XapaKTepUCTUKU
Lejae U3y4eHMs IIPEeAMETa HAlpPaBJICHUEM IIEPBOCTEIICHHOW 3HA4YMMOCTU TPaJAULMOHHO
npu3Haércst (OPMHpPOBAHHWE OCHOB XHMHMYECKOW HAyKM Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTHYECKON [EATEIBHOCTH 4YEJIOBEKA M KaK OJHOrO0 U3 KOMIIOHEHTOB
MUPOBON KyJabTypbl. C METOAMYECKON TOYKM 3pEHMsI TAKOM IOJAXOJ K OIPENEICHMIO Lienei
U3Yy4YEeHUS IIPEAMETA SIBJISICTCS BIIOJIHE ONIPABIAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMHU LIETSIMU M3y4YeHHUS TpeaMera « XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ku1.) sBasAtOTCA:

e (QopmupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHWA Kak BaKHEUIEH COCTaBISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JI€XKAT KIIIOYEBHIE MOHSATHSA,
dbyHIaMeHTallbHbIE 3aKOHBI W TEOPUM XHMMHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEH UX Pa3BUTUS U CTAHOBIICHUS,

e (GopMHpPOBAHHE U PA3BUTHE MPEACTABICHUN O HayYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMUYECKUX PEaKluid, HEOOXOAUMBIX ISl MPUOOPETEHUS] YMEHHUI OPUEHTHUPOBATHCS B
MHUPE BEILIECTB U XUMHUUYECKHUX SIBIICHUM, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU,

e Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM H
OOBSICHEHHEM XHMHUYECKOTO OKCIIEPUMEHTa, COOJIOACHUEM TMpaBHJ OE€30MacHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ stum, copepskareiabHas XapakTEpUCTHKa LEJeH W 3agad HM3y4yeHUs MpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeMe cpenHero ooOmero obOpasoBanus. CeroiHs B MpenojaBaHUM XUMUU B OoJjbleil
CTCTIICHH OTAAETCA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTUBHOTO TIOJYYECHHs] 3HAHUM M TIPUMEHEHHUS WX B PEATbHOM >KU3HU JUIsSl PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBsi3u ¢ 3THM npu U3yYEHHH MpeaMeTa «XUMHS» JOMHUHHUPYIOIIee 3HauYe€HHUE MPHOOpETaroT
TaKWE LEJIA U 33J]a4H, KaK:

ajanTanus oOYyYaroIIMXCsl K YCJIOBUSM JIMHAMUYHO DPa3BUBAIOILIErocs Mupa, (popMupoBaHue
MHTEJJIEKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIBHOMY IPUHATHIO TPAMOTHBIX PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLHUAX,
CBS3aHHBIX C BEILIECTBAMU U X IIPUMEHEHHUEM,;

dbopMupoBaHUE Y OOYYAIOIIMXCS KJIFOYEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIUH), MMEIOIINX
VHHUBEpPCATbHOE 3HAUEHUE /IS PAa3TMYHBIX BUJOB JIEATEIHHOCTH: PEUICHUS MpoOiieM, TMOUCKa,
aHanm3a U o0paboTKu MHPOpMaIUKU, HEOOXOAUMBIX NJIsi TPHOOPETEHHS OIbITa NEATeIbHOCTH,
KOTOpasi 3aHMMAET BaXXHOE€ MECTO B NO3HAHUM XUMHHU, a TaKXKe JUIsl OLUEHKU C MO3UILIUN
IKOJIOTMUYECKON Oe30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XUMHUYECKHX IIPOIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3sBUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0OyJaromuxcs: CrIocoOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBbIE 3HAHMUS 10 XHUMHUHU B
COOTBETCTBUM C )KM3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE



TEXHOJIOTUH JUIsl IOMCKA U aHANIKM3a Y4eOHOH M HayYyHO-MIOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoepKaHUA;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOJIO/IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPHU IJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOT 0 SKCIIEPUMEHTA;

BOCIHUTAaHUE Y OOydJaromuxcs yOexIEHHOCTH B TYMaHUCTHUECKON HANpPaBIEHHOCTU XUMUHU, €€
BXHOH pONM B PEUICHUH TJIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOTO IMPHUPOIOIIOIB30BAHMS,
MIOTIOJIHEHUSI YHEPTreTUUECKUX PECYpCOB U COXPAHEHMsI MPUPOJHOIO PaBHOBECHUS, OCO3HAHMS
HEO0OXOIUMOCTH OEpeKHOTO OTHOIIEHHMsI K TMPUPOJE U CBOEMY 3J0pPOBbIO, a TakKke
IIPUOOPETEHUS OIbITa UCIIOJIb30BAHMSI TIOTYUEHHbBIX 3HAHUM JIJIs1 IPUHATUS TPAMOTHBIX PEIICHUN
B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4ueGHOM mane cpenHero o0riero oopa3zoBaHus npeaMeT «XuMus» 0a30BOr0 YpOBHS BXOIHT
B COCTaB NpeaMeTHOH obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO1miee unciio 4acoB, OTBEACHHBIX JUIS U3YYCHUS! XMMHHU, HAa 0a30BOM ypOBHE CpPETHET0 O0IIero
oOpa3oBanmus, cocrapisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henemo), B 11 kmacce — 34
yaca (1 yac B Hezemo).

1. NPEAMETHbIE PE3Y/IbTATbl OCBOEHUA YYEBHOIO NPEAMETA
10 KUIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:

c(hOPpMUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKONW COCTaBISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

BJIaCHHUC CHUCTEMOH XHUMHUYECKHX 3H21HI/II>1, KOTOpasi BKIIOYACT: OCHOBOIIOJIATAIOIIHE ITOHATHA
(XMMUYECKHUIl 3JIEMEHT, aToOM, OJJIEKTPOHHas O0O0JI0OYKa AaToMa, MOJEKYJa, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIMNa, pajuKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHU4YECKUX
BemectB A. M. bytnepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIlUEe B OCHOBE MOHMMAaHUS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJIGHHI;'I, (baKTOJ'IOFI/I‘—IeCKI/Ie CBE€ICHUA O CBOfICTBaX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM UCIOJb30BaHUHU BaXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPHU3HAKH TOHSATHH, YCTaHABIMBATh HMX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHS MPU OMMCAHUM COCTAaBa, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COECTUHEHUI;



c(OPMUPOBAHHOCTh yMEHUU HCIIOJIb30BaTh XUMHYECKYIO CHMBOJUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYTT OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLMW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYeCKHX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,;

c(OPMHPOBAHHOCTh yMEHHUI YCTaHABIMBATh MPHUHAMICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(YriaeBoJopozpl, KHUCIOPOJ M a30TCOJACpXAlUe COCIUHEHMs, BBICOKOMOJIEKYIIAPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHUsA 10 cucrematnueckod HoMeHkiatype (IUPAC), a Takxe
IPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHUX BEIIECTB (ITUIIEH, IPOIMIIEH,
alleTUIeH, STWIEHIJIMKONb, IJIHMLEPUH, (eHod, (QopManbAerull, aneTalnbIeruji, MypaBbHUHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, (QPYyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAEIATh BHIbl XHUMHYECKOW CBSI3M B  OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSTH MOJIOKCHHUSI TEOPUU CTPOCHHSI OPTaHMYECKUX BEIIECTB
A. M. byrnepoBa 1151 0OBSICHEHHS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPAHEHUS MacCChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh COCTAaB, CTPOCHUE, (PUINUYCCKUE M XUMUUICCKUE
CBOMCTBA THUIIMYHBIX TMPEJACTABUTEICH pa3jIMUYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH,
9TaH, STWICH, NPOIWICH, aleTWwIieH, OyramueH-1,3, mermnOyraaweH-1,3, OCH30J7, METaHOI,
OTaHOJI, 3TUJICHIJINKOJIb, FJII/IIIepI/IH, q)eHOJI, alcTajabaCrua, MypaBI)I/IHafl nu YKCYCHEU[ KHCJIIOTHI,
[JII0KO3a, KpaxMall, IEJUIF0JI03a, aMUHOYKCYCHAsi KHCJIOTa), WJLTIOCTPUPOBATh T'€HETHUYECKYIO
CBA3b Memz[y HUMU ypaBHeHI/IFIMI/I COOTBGTCTBYIOHII/IX XUMHNYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHUEM

CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEpHU30BaThb HMCTOUYHUKH YIJIEBOJAOPOJHOTO ChIpbsl (HEQTH,
IPUPOJHBIN ra3, yrojb), CIOCOOBI UX MEPEPadOTKH U MPAKTHUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUMCICHUS IO XUMHUYECKHM YpaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM TMPOJYKTAa pEaKIUH MO HM3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM IPOJYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHUM BJIAJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, MCIOIb3YEMbIX B XWMHHU TMpPU HM3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHue, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHWYECKHUE 3HAHUSA ISl IPUHATHUS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpPMUPOBAHHOCTh YMEHMH COOJIIO/IaTh TMpaBWIa TOJH30BAHUS XUMHUYECKOH TMOCYIOW W
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUTAHUPOBATh M  BBIMNOJHATH XUMHUYECKUH OKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUJIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHHH C BEIeCTBAaMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl



XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3alUCH ypPaBHEHUH COOTBETCTBYIOIIMX PEAKIHNA H
(GopMynHpOBaTh BBIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKU AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOATh MPAaBHJIA SKOJIOTMYECKH 1I€JIECO00Pa3HOro MOBEICHUS B
OBITY U TPYAOBOH JAEATEILHOCTH B LEISIX COXPAHEHHUS CBOErO 3[0POBBbS M OKpYKarolleil
MIPUPOAHON CpEAbI, OCO3HABATH OMACHOCTh BO3JCHUCTBUSA HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMas cMbIich mokaszarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIA O6yanOIHHXCﬂ C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA. YMCHHUC NPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BEIIECCTB U XUMHYCCKUX ﬂBJ'IeHHfI;

JUTSL CJCTIBIX W CIA0OBUISIINX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh PEIbe(PHO-TOUCTHYIO
cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu XuMudeckux Gopmy.

11 KJIIACC
[IpenmeTrHbIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHHIeCcKasi XUMHSD OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKOH COCTaBIAIOIIEH €CTEeCTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XMMHUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIIeHUS
MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKJIOYACT: OCHOBOIIOJIATAIOIIHNE TOHSATHUS
(XMMHYECKHUI 3]IEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIﬂpHI)II\/JI O6”I)éM, BAJICHTHOCTbD, E)JIGKTpOOTpI/IIIaTCJILHOCTI), CTCIICHb OKMCIICHUA,
XUMUYECKash CBsI3b (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), KPHUCTAJUTMYECKas
pemérka, TUOBl XUMUYECKHX  pPEaKUUH, pacTBOP, DJIEKTPOJUTBI,  HEIIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JTUCCOIUAIUS, OKHCIUTENIb, BOCCTAHOBUTENIh, CKOPOCTh XUMHUYECKOU
pEeaKkuu, XHWMHUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOU
auccouuranuu, nepuoandeckuil 3akon . M. MenaeneeBa, 3akOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAllleHUs SHEPTUU NPU XUMHUYECKHX PEaKlMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHUA, JIEXKAIIUEe B OCHOBE MOHMMAaHUS
HpI/IqI/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJIGHI/Iﬁ, q)aKTOJIOFI/I‘IeCKI/Ie CBCIACHUSA O CBOﬁCTBaX,
COCTaBe, MOJYUYeHUH W 0€30MaCHOM HCIOJIb30BAaHWU BAKHEUIIUX HEOPTaHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKON JAEATETbHOCTU YEeIIOBEKA;

C(l)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAapPAKTCPHBIC ITPHU3HAKH HOH?[THfI, YCTaHABJIMBATb HUX
B3aUMOCBA3b, HWCIIOJB30BATHL COOTBCTCTBYIOIIUC TIOHATHUA IIPU OINMCAHUHW HCEOPTaHUYCCKUX
BCIICCTB U UX HpeBpaH.[eHHﬁ;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY JJISl COCTaBJICHUs (POpMyIT
BEIIECTB U YPaBHEHUH XMMHYECKHUX peakuui, cucrematnyeckyro HomeHkiaarypy (IUPAC) u
TPUBHAJIbHbIE HA3BAaHUS OTJENbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbIi Ia3, YIJIEKHUCIbIN ras,
aMMHuaK, raiéHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJA, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHH OMNPEICISITh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO



BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHU;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB M0 UX
COCTaBY K ONpENEeIIEHHOMY KIacCy/TpyIie COeIUHEHHH (MpOoCThie BEllecTBa — METalulbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIC THAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN pacKphIBaTh CMBICT Nepuoanyeckoro 3akona J[. M. Menneneesa u
JIEMOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHUX
anemeHToB 1-4  mepuonoB llepuoguyeckodl  CUCTEMBI XUMHYECKHUX  3JeMEHTOB  /JI.
. MenneneeBa, UCMONb3ys MOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCMHEHUH M0 NepuojaM M rpymnmnam [lepruoanyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB /Jl.
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMHMCHIBATH) OOLIME XWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BELECTB PA3IMYHbIX KJIACCOB, MOJTBEP)KIATh CYILIECTBOBAHUE M€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUUPOBATh XHUMHYECKHE PEAKUUU [0 Pa3IMYHbIM
NpU3HaKaM (YUCITy W COCTaBy pEarupyromiux BEIIECTB, TEIUIOBOMY 3¢ (eKTy peaxium,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPATUMOCTH PEaKuy, YIaCTUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJIATh YPABHEHMsI pEaKUUN pPa3IMYHBIX THUIIOB, MOJHBIE U
COKpaIEHHbIE YPAaBHEHUsI pEaKIMi MOHHOrO OOMEHa, yYUThIBas YCJIOBHS, IIPU KOTOPBIX 3TU
peakuuy UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUH, MOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB
Pa3JIMYHBIX HEOPTraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLNE
B BOJIHBIX PACTBOpPAxX HEOPraHMYECKHUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH pacCKphIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHMYECKOW pEeakIuH OT
pa3IUYHBIX (AKTOPOB; XapakTep CMELICHUS XMMHUUYECKOI'O DPABHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpHU30BaTh XHUMHYECKHE TPOIECCHI, JIekKAIIHe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEpPHOM KHCIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MpeJCTaBICHU 00 OOIMX HAyYHBIX MPHUHIIMIIAX M DKOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C HCIOJIH30BAHUEM IMOHSITHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMUYECKUX PEAKIUSIX, MACCHI
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UM 00BbEMY OJTHOTO
U3 YYACTBYIOIIMX B PEAKIUU BEIHIECTB, TEIIOBOro 3¢ @dexkTa peakiuu Ha OCHOBE 3aKOHOB
COXpAHEHHUs MAcChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUU;

c(OPMHPOBAHHOCTh YMEHHUN CcOOMIONAaTh MpaBMJIa IOJIb30BAHMS XMMHYECKOH TMOCyIod u
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAKXKe MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBINOJHATH XUMHUYECKHUH  3KCIEPUMEHT
(paznmoxeHue NeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMNpPEICICHHUE Cpeibl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cynb(ar-, kKapOOHAT- U XJOPHUA-aHUOHBI, HA KATUOH aMMOHHUS, PEUICHHE SKCIEPUMEHTAIbHBIX
3a7a4y no temaM «Metamsl» U «Hemeramib») B COOTBETCTBMM C INpPaBUJIAMH TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opMe 3amucH ypaBHEHUHW COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMHUPOBAHHOCTh, YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHeT u

ApYTHX);

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOATh MPaBHJIa SKOJIOTHYECKH 11€JIECO00Pa3HOTO MOBEICHUS B
OBITY U TpPYAOBOH JAEATEIBHOCTH B LEISIX COXPAaHEHHUS CBOEr0 3[0POBbS M OKpY’KaroLIEH
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3ICHCTBHS HA JKUBBIE OPTaHU3MbI ONPEICIEHHBIX
BEIIECTB, MOHMMasl cMbich mokasatens [1IK, moscHaTs Ha mpumepax crnocoObl YMEHBIICHUS U
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJIOBEKA;

JUIA o6yqalonmxc;1 C OrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA: YMCHHUC IPUMCHATL 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX ﬂBHGHHfI;

JUTSL CJICTIBIX W CJIA0OBWISIINX OOYYAIOIIMXCS: YMEHHE WCIIOIb30BaTh PEIbe(PHO-TOUCTHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMU4IecKux (hOpMyIL.

2. COAEP) KAHUE YYEBHOI'O ITIPEAMETA

10 KJIACC
OPTAHUYECKAS XUMHUA
Teopernueckne 0CHOBbI OPraHM4eCKOH XHUMHUH

IIpeamer  opraHMuyeckod  XMMHHM: €€  BO3HMKHOBEHHE, pa3BUTHE W 3HAYCHHUE
B MIOJIyUEHUHU HOBBIX BEILECTB M MaTepHasioB. TeopHsi CTPOCHUS OPraHMYECKUX COCIUHEHHH A.
M. byrnepoBa, e€ ocHOBHble moJoXeHUs. CTpYKTypHbIE  (OPMYNIBI  OpPraHMYECKHX
BemecTs. ['oMonorus, wusomepus. XUMUYECKass CBSI3b B OPraHMYECKUX COCIMHEHMSIX —
OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBinenne o kiaccupuKaluu OpraHudeckux BemiecTB. HoMeHkiaTypa opraHM4ecKux
COeIMHEHUHN (cucTemMaTuyeckas) M TPHUBHAJIbHbIE Ha3BaHHUS BaXKHEHIIMX NpeacTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METO/bl H3YYEHMsI BEIIECTB W HUX MpEBpallleHUH: O3HAKOMJIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJ1aBjIeHHe, 0OyTriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AnKaHBl: COCTaB M CTPOEHHME, TOMOJIOTMYECKMH paa. MetaH M 3TaH — IpocTellne
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBA (peakiuH 3aMelIeHUus |
TOpEeHUs ), HaXOXACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.



AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMM psf. DTWIEH U MPONWIEH — IpOCTEHIINe
MPEJICTAaBUTENIN AJIKEHOB: (UM3MUECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, TUIPaTalluy, OKUCIIEHUS U MOJIMMEPU3aLNN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyraaweH-1,3 u wmetwiOyraauen-1,3: cTpoeHHe, BaXHEHITHE XUMHUUYECKHE
cBoiicTBa (peakuus noaumepusanun). Ilomyyenne cuHTETHYECKOrO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUHA Psill. ALICTHIICH — MPOCTEHIITNI
MPEJICTABUTENIb AIKWHOB: COCTaB, CTPOEHUE, (PU3MYECKHE M XMMHYECKHE CBOWCTBA (pEakIiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHMUS, TUIpaTallUi, TOPEHHUS] ), TOTyYEeHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (HU3MYECKHE W XUMHYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMs), IOJYyYEHUE WU IHpUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTHYecKass  CBA3b  MEXIY  yIVIEBOJOPOJAMHU,
MIPUHAJISKALIMMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHbIle HCTOYHHUKH YTIeBOA0pOoA0B. [Ipupoanslii ra3 u monytHsle HeTaHbIE Ta3sl. HedTh
u e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HEPTH: MEPEroHKa, KPEKUHI (TEPMHUYECKUH,
KatauTuueckuil), nuponus. [Ipogyktel  mepepaboTku  He(pTH, UX  NPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ MPOIYKTHI €ro ImepepadoTKy.

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB W WX TMPEBpAlllEHUN: O3HAKOMJICHHE C
oOpas3iaMu TIacTMace, KayaykoB U pe3uHbl, KOJUIeKuu «HedTh» n «YT0oby», MOIeIMpOBaHUE
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOM3BOAHBIX, IPOBEIECHUE IPAKTUYECKON pPalbOThI:
MOJTyYeHHUE ITUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bbluncnenus no ypaBHEHMIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOIO
BELIeCTBAa WJIM NPOAYKTAa pEaKkUMMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJIHBIX BEIIECTB MJIM MPOAYKTOB PEAKIIUN).

Kucnopoaconepixamue oprannyeckue coeIHHeHUs

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METAHOJ U 3TAHOJ: CTPOCHHE, (PU3UIECKUE U XUMUYECKUE
cBOMcTBa  (peaknMu C  aKTUBHBIMH  METaJJIaMH, TaJOT€HOBOJOpPOJAMH, TOPEHHUE),
IpuMeHeHre. BonopoaHbie CBsI3M MEKy MOJIEKYJIaMU CIUPTOB. JlelicTBUE MeTaHoIa U ATaHOJa
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHble CIUPTHL. DTUIECHTIUKOIb U TIHMLEPHH: CTpOeHUe, (U3NYEeCKUe U XUMUYECKHe
CBOMcTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METaJUlaMH, KaueCTBEHHAas peakluus Ha
MHOTOaTOMHBIE CcHUpThI). JlelicTBUe Ha oOpraHu3M uenoBeka. [I[pumeHeHue rinuepuHa u
JTUJICHTIIUKOJIS.

®DeHoN:  CTPOCHHWE  MOJEKYNbl, (U3WYECKHe U XUMHUYECKHe CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

AHBJIGFI/IJII)I U KenioHbsl. (DOpMaJ'IBJIGI‘I/I}I, alecTajabACru/J: CTPOCHHUC, (1)I/ISI/IV-IGCKI/Ie N XUMHYCCKHEC
CBOMCTBaA (pCaKI_[I/II/I OKHCJICHUA M BOCCTAHOBJICHHUS, KAaUCCTBCHHBIC peaKLII/II/I), MOJIy4YCHUEC H
IMPUMCHCHHUC.

OOHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasE H YKCYCHAasi KHCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUIECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIIus
sTepudUKaKK), TMMOdydeHue u npuMmeHeHue. CTeapuHOBass ¥ OJICMHOBAas KHCIOTHI Kak



Hp@I[CTaBI/ITeJII/I BBICIIINX Kap60HOBLIX KHUCJIIOT. MI:IJIa KaK COJIM BBICHINX Kap60HOBI>IX KHCJIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble  3QUpbl  KaKk  NPOU3BOJHBIE  KAPOOHOBBIX  KHCIOT. [MIpPOIM3  CIOKHBIX
a¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. bruonorudeckas poiib KUPOB.

VYrneBoasl: cocTa, Kiaccu(ukanus YriaeBoJOB (MOHO-, AM- W mojucaxapuisl). [moko3za —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUEe U XHUMUYECKUE
cBoicTBa (B3aumojeicTtBue c ruapokcugom Menu(ll), okucieHne amMMuUayHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHWE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TIPUPOJIE,
npUMeHeHue, ouonorunueckas poib. Dotocunres. PpyKTo3a KAk U30MEP IITHOKO3BI.

Kpaxman wu  npemmono3a  Kak — OpupoaHble  nonuMepbl. CTpoeHMe — Kpaxmala |
1eJUTH0I103bl. DU3MUYECKUe U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs peakLus
C MOJIOM).

OKCIEpUMEHTAIbHBIC METOJbl W3YYEHMs] BEIIECTB W WX NOPEBpPAlICHHWH: MPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue staHona okcuaoMm wmenu(ll)), MHOTOATOMHBIX
cnupToB (B3auMmopeiicTBue runepuHa ¢ ruapokcugoMm Mmeau(ll)), anpmerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHbie 3a1a4n.

Boluncnenus no ypaBHEHMIO XMMMYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOIO
BElIeCTBa WJIM IPOAYKTa pEaKklUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN).

A3oTcozepikaliie OpraHu4eckie CoeIMHEHNUS.

AMUHOKHCIOTBl Kak aM(OTepHble OpraHMuYecKue coeAuHEeHHs. OU3NYecKue U XUMHYECKHE
CBOMCTBA AMUHOKHCIIOT (Ha npuMepe rnuHa). buonoruueckoe 3HA4YCHHE
amuHOKuUCIOT. [lentupsl.

benkn kak mpUPOAHBIE BBICOKOMOJEKYJISPHBIC coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBa OENKOB: TUIPOJIHN3, JEHATYypallus,
KaueCTBEHHBIC PEaKIIMK Ha OCJKHU.

3KCHCDI/IMGHT3HLHLIC METOJIbl U3YUCHMS BEIISCTB U UX MPEBPAIICHUN Ha6J'IIO,I[eHI/Ie " OITMCAaHHEC
JACMOHCTPAIMOHHBIX OIIBITOB: ACHATYpalusd OeIIKOB IMIpU Harp€BaHnuu, IBECTHLIC PECAKIIUU OEJIKOB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHS

OCHOBHBIE MOHATHSA XUMHU BBICOKOMOJICKYJIAPHBIX COCILHHCHHfll MOHOMCp, IIOJHUMEP,
CTPYKTYPHOC€ 3BCHO, CTCIICHL IIOJIMMCPpU3AlNU, CPCAHAA MOJICKYJIAPpHAA Macca. OcHOBHbBIC
METOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COC,I[I/IHCHI/Iﬁ — noJIMmMepus3aluAa U NOJUKOHACHCAUA.

OKCIEepUMEHTAIbHBIC METOJABl HM3VUYCHUS BCIISCTB M HMX IIPEBPAICHHMI: O3HAKOMJICHHE C
06pa3HaMI/I NPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

MexnpeaMeTHEIE CBS3H.




Peanuzanus MeXIpenIMETHBIX CBsI3eHd NpU HM3Y4EHMM OpraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
MIOHATUH, ABIISIOIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0me ecTecCTBEHHO-HAyYHbIC MOHSATHS: SIBJICHUE, HAy4YHBIA (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, Kiaccuukaims, MEePHOAMIHOCTh, HAOIIOJICHUE, U3MEPCHHE, IKCIEPHUMEHT,
MOJEIUPOBAHUE.

®usnka: MaTepus, SHEPrus, macca, aroM, JJIEKTPOH, MOJIEKYJa, SHEPIeTUYECKUI YpOBEHbD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEIMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BeUmIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O IIMTAHUA, MOKOIIUC CPCACTBA,
JICKAPCTBCHHLIC 1 KOCMETUUYCCKHUE MPLCIapaThbl, MaTCPUAJIbl U3 UCKYCCTBCHHLIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA
Teopernueckne 0CHOBBI XUMHH

Xumudeckuit sneMeHT. ATom. Sapo aroma, U30TOIbL. DIEKTPOHHAS 0007I0UKa. DHEPreTUUECKHE
YPOBHH, MOJIYPOBHHU. ATOMHBIE OpOHMTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH pacipeaeIeHus
DIIEKTPOHOB MO OpPOHTAISAIM B aromMax >JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
KOH(HUTypamus aTOMOB.

Ilepnonnueckuit 3akoH u llepuonmueckas cucremMa Xxumudeckux odnemento [[. U
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHAa M llepmonnyeckoil cHUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XMMHUYECKasl CBsI3b. BUIbl XUMu4eckoi CBsi3U (KOBaJEHTHas HEMOJSIpHAs
U TOJSpHas, MOHHAs, MeTaulnyecKkas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON XUMHYECKON
CBA3U (oOMeHHBIN u JIOHOPHO-aKIEeNTOpHBIN). Bogopoanas
CBs3b. BaseHTHOCTBH. DnekTpooTpunaTenbHOCTh. CTenenb  okuciaeHus. IoHbl:  KaTHOHBI U
AQHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAIMYECKUX PELIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonssiTne o nucnepcHbIX cucTeMax. ICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi 1oJist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX coennHennil. Homenknatypa HEOPraHUYECKUX
BEIECTB. | eHeTHUeCKass CBSA3b HEOPraHWYECKHUX BEIECTB, IMPUHAICKAIIUX K Pa3IUYHBIM
KJIacCaM.



Xumnueckass —peaknus. Knaccupukanuss XUMHYECKMX peakIMid B HEOPraHMYECKOW H
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB, 3aKOH COXPAHCHMS U MPEBPALLCHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

Ckopoctb  peakuumu, €€  3aBUCHUMOCTb  OT  pa3iaMuHbIX  (akrtopoB. OOpaTHMble
peakuuu. XumMuueckoe paBHOBecHe. DakTOphl, BIMSIOIIME HA COCTOSHUE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle Hlatense.

OnexTponuTnueckass auccouuanus. CunpHble W cialOble  31eKTponuThl. Cpega  BOJHBIX
pPacTBOPOB BELIECTB: KKUCasd, HEUTpaJIbHAsL, IEJI0OYHAs.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKknuu.

OKcliepUMEHTaIbHbIE METO/Ibl MU3YYEHHUS BEUIECTB M UX NPEBPALICHUN: AEMOHCTpAlus TaOuiL
«Ilepnoanyeckas cucremMa xumudeckux anemeHToB JI. M. Menneneesa», nsydeHue monenen
KPUCTAIINYECKUX PEILIETOK, HaOM0IeH1e
U OIMCAaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE EPOKCHIa BOLOPOIa B
IOPUCYTCTBUM  KaTalM3aropa, OIPEAEICHHE CpeAbl pacTBOPOB BEIIECTB €  IIOMOIIBIO
YHHUBEPCAJIBHOTO MHAWKATOPA, PEaKII HOHHOTO OOMEHa), MPOBEACHNE NMPAKTUYECKON paboOThI
«BnusHue pa3nnyHbIX (HaKTOPOB HA CKOPOCTh XUMHUECKONW PEaKLIUN».

PacuérHbie 3a1a4u.

Pacuérel 0 ypaBHEHMSIM XMMHYECKHUX pPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PaCUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITIOHATHS «MACCOBast 10JIsI BEIIECTBAY.

Heopra}mqeucaﬂ XUMMUA

Hewmerannsl. [Tonoxxenune HemeramioB B llepuoanueckoil cucreMe XMMHUYECKUX 3I€MEHTOB /.
n. MenaeneeBa u 0COOEHHOCTH CTPOEHUSA aToMoB. du3nueckue CBOICTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MPUMEpe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, CephI, a30Ta, Gocdopa, yriepoaa u
KpEMHHUSI) M UX COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOJIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [Tonoxenne meramnos B Ilepmoanueckoit cucreme xumuueckux annemeHTtos 1. M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX 000J0YEK aToMOB MeTayioB. O0mme
¢u3nueckue cpoiicTBa MeTaioB. CIiaBsl METAJUIOB. DIEKTPOXUMUYECKUN DSl HaNpsHKEHUH
METAaJIJIOB.

XVUMHYECKUE CBOMCTBA BAKHEHUIIUX METAJUIOB (HATPUiA, Kalui, KaJabIMil, MarHUi, alllOMUHUMN,
LIUHK, XPOM, K€J€30, ME/Ib) U UX COCITMHEHUM.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/IC MCTAJIJIOB B 6BITy N TCXHHUKC.

OKCIIepUMEHTAIbHBIC METOJbI M3YUYCHHS BEIIECTB M WX IPEBPAIICHUHN: M3yYCHHE KOJIICKITUU
«MeTtanmnel W CIUIaBBl», OOPA3IOB HEMETANJIOB, pEIICHHE OJKCIEePUMEHTAIbHBIX 3ajad,
HAOIO/IEHUE W ONHCAHHUE JEMOHCTPALMOHHBIX U J1A0OPATOPHBIX OIBITOB (B3aWMOJEHCTBHE
THJIPOKCHU/IA ATFOMHHHESI C PACTBOPAMH KHCJIOT U IIeJI0UeH, KaueCTBEHHBIC PeaKIIMH Ha KaTHOHBI
METAJIJIOB).

PacuérHble 3a1a4m.




Pacuétel Maccel BemecTBa wiM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO W3 y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00BbEMaA, KOIUYECTBA
BEIL[ECTBA) MIPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHA ¥ KU3HD

Ponp xumum B OOECEUEHUM 3KOJOTHYECKOW, SHEPTeTUYECKOW W THINEBON 0e30MacHOCTH,
pa3BUTUM MeIUUUHBL. [[oHATHE O HaydHBIX METOAAX MO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuui.

HpC,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAayY4YHBIX IPpHHOUIIAX ITPOMBINUJICHHOTIO ITOJIYYCHUA BaKHEHUIITNX
BCHICCTB.

YenoBek B MHMpe BEIIECTB W MAaTEPUANOB: BAXKHEHIIME CTPOUTENIbHBIE MAaTEPHUAIBL,
KOHCTPYKLIMOHHBIE MaTEpHUalIbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTEpHUANIbl I DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XUMHS U 3[J0pOBbE YEJIOBEKA: MpaBUJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX NpEnaparoB, IpaBuiia
Oe301acHOro UCIIOJIb30BaHUS IIpenapaToB ObITOBOM XUMHU
B IIOBCEIHEBHOM KU3HU.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBsI3eH MPH M3ydyeHUU oOulel M HeopraHudeckod xumuu B 11
KJIACCE OCYILECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATHUH, TaK
U TOHATUH, SBJSAIOIIMXCA CUCTEMHBIMHM JJISl OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHbIC IMOHSATHS: HAy4YHBIH (AaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHaJM3,
CHUHTE3, Kiaccu(uKanus, TMePUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
WU3MEPEHHUE, SIBJICHUE.

®dusnka: marepus, SHEPrusi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOI,
PaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kinerka, opraHusM, 3Kocucrema, ouochepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BelIEeCTB B OpraHUu3Me.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO, PECYPCHI.

TexHomorns: XUMHUYECKas MNPOMBINIJICHHOCTh, MCTAJLNIYprusd, IPOHU3BOACTBO CTPOUTCIBHBIX

MaTcpHraioB, CEIbCKOXO03SHCTBEHHOE IMpOn3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
Q)apMaueBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
MMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTepuraioB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

3. TemaTnyeckoe NJIAHUPOBaHHE, B TOM YHUCJIE C Y4eTOM padoueil MporpaMmbI
BOCIIMTAHUS.

TemaTtuueckoe IUIaHUPOBAHUC T10 XUMUHU IS 10-11 xmacca cOCTaBJICHO C YueToM pa60qel71
nporpamMmbl  BOCIIMTaHUA. BocnurarenpHbIHM NOTCHI Al JaHHOI'O yqe6H0r0 nopeamMeTa

o0ecreyrBaeT peau3aliio CICIYIONIMX IEJICBbIX TPUOPUTETOB BOCIUTAHUS OOYYaIOIIMXCS
COO:



co3/laHue OJaronpHUATHBIX YCIOBHNA JUIsl TpUoOpeTeHus] 00y4YaroIMMUCS OIbITa OCYIIECTBICHUS
COLIMAJIbHO 3HAYMMBIX JEII:
®  OIBIT IPUPOJOOXPAHHBIX JIEIT;
® ONbIT CAaMOCTOSITEIBHOIO IPUOOPETEHMs HOBBIX 3HAHUM, NPOBEIEHUS HAy4YHbBIX
VICCJICJOBAHMM, OIIBIT IIPOCKTHOM JEATECIIBHOCTH;
® OIBIT CAMOIIO3HAHMS U CAMOAHAJIN3a, OIBIT COLMAIBHO IIPUEMIIEMOTO CAMOBBIPAKECHUS U

caMopeanu3anui.
10 KJIACC
Ne|| HammenoBanue KonmuectBo yacoB
pasjena

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH

1.1|ITpeamer 3
OpraHU4YeCKOu
xuMun. Teopus
CTPOEHUS
OpraHUYECKUX
COoeIUHEHUN A.
M. bytneposa

e 2. YriieBoaopoabl

=/ 2|
=) 2

[IpenenbubIC 2
YTIICBOIOPOIBI —
aJIKaHbI

S

Henpenensabie 6
YIIICBOIOPOIBI:
AJIKEHBI,
aIIKaMeHHBl,
AITKUHBI

)

ApomMarnyeckue 2
YIJIEBOJOPOBI

N
~

[Tpuponnsie 3
UCTOYHUKHU
YTJIEBOJOPOIOB U
uX nepepadoTka

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeIHHEeHUs

3.1||Crupter. Denon 3
3.2 AJbaeruipl. 7
Kap6oHoBsie
KHUCJIOTBHL.

CrnosxHble 3¢upsl

YrineBoanl 3

nea 4. A3orcoaeprkaiye OpraHudecKkue coe{uHeHust

AMUHEL. 3
AMMWHOKHUCIIOTHI.

B
[l | w




Ne|| HammeHoBaHwue KonuuectBo yacos
paszaena
" |[benxu
Paspnen S. BeicokoMoJIeKyIsIpHBIE COCAUHEHUSA
5.1||[TmacTmaccsl. 2
Kayuyku.
] Bonokna
OBIIEE 34
KOJIMYECTBO
YACOB I10
ITPOI'PAMME
11 KJIACC
Ne|| HammenoBanwue KonmuectBo yacos
pasjena
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
1.1/Ctpoenue aToMOB. 3
[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
cucTeMa
XHUMHUIECKHX
anemenTtoB Jl. U.
L Menpeneena
1.2||Ctpoenue 4
BEIIECTBA.
Mmuoroo6pasue
| |[Bemiects
1.3|[Xumnueckue 6
| ||peakumnn
Pa3nes 2. Heopranmyeckasi XuMust
2.1{{Merasmisl 6
2.2|[Hemeramsr 9
2.3|[CBasp 2
HEOPTraHUYECKHUX
Y OpPTraHUYECKUX
| |[BemecTB
‘Pameﬂ 3. XumMus 4 :KU3Hb
3.1||[XumMus 1 )KU3Hb 4




Ne|| HammenoBanue KoanuectBo yacoB
pasnena

OBIIEE 34

KOJIMYECTBO

YACOB I10

I[TPOTPAMME
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