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HOACHUTEJIbHAA 3AIIMCKA

[IporpaMma 1o XMMHUM Ha ypOBHE CpEIHEro oO0Iero oopa3oBaHus pazpadoTaHa
Ha ocHoBe denepambHoro 3akoHa ot 29.12.2012 No 2/73-d3 «O6 oOpa3zoBaHuu
B Poccuiickoit ®Deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepaibHOM
oOpazoBaTeNbHOM TporpaMMbl  cpeaHero o6mero obpazoBanus (DOITI  COO),
npeAcTaBieHHbIX B DefepaibHOM TOCYAAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COO, c¢ yuérom KoHuenmuu mpenogaBaHus Y4eOHOTO MpeaMera « XUMUsD)
B 00pa3oBaTeNbHBIX opraHmanusax Poccuiickoit deaeparum, pearm3yoMmX 0CHOBHBIC
oOpa3oBaTeNbHbIE TPOrPAMMBI, M OCHOBHBIX TMOJIOKEeHH «CTpaTeruu pa3BUTHSL
Boctiutanus B Poccuiickoit denepanuu Ha mepuox g0 2025 roma» (Pacmopsixenue
[IpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXO/IOB K pa3pabOTKe MPOTpaMMbl 10 XUMHHU, K OTMPEEICHUI0 001IeH
CTpareruu OO0y4YeHMs, BOCIIUTAHUS U Pa3BUTHUSL OOYUYAIOIIMXCS CPEACTBAMU YUEOHOTrO
npeamera «Xumus» a8 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIU
KoHientyaibHble mosiokeHuss PI'OC COO o B3aMMOOOYCJIOBJICHHOCTH LIEJICH,
COJICp)KaHUS, PE3YyJIbTAaTOB OOy4YeHUS] U TpeOOBaHWM K YpPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ NMaHHBIMHU TOJIOKCHHSIMH TIpOorpaMMa Mo XUMUHU (0a30BBIN
YpOBEHbB) Ha YPOBHE CPETHET0 00IIIEro 00pa30BaHMs:

yCTaHaBIMBAeT 00s3arenbHOEe (MHBAapUAHTHOE) TPEAMETHOE  COJEpIKaHMUE,
OTIpEeNsieT KOJIMYECTBEHHbIE U KaYeCTBEHHBIE €r0 XapaKTePUCTUKU Ha KAKIIOM dTare
M3Y4YCHHUS TIPEIMETa, TPEIyCMATPUBACT MPUHITUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeesieHus ero 1o Kjiaccam, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;



naéT MPUMEPHOE pacTpeneiicHHe y4eOHBIX YacoB MO TEMATHYECKUM pasfenam,
PEKOMEHIYyeT NPHUMEPHYIO TOCIEAOBATEIbHOCTh H3Y4YEHHUS OTAENbHBIX TeM Kypca
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU Y4€OHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEM oOydatomuxcs 10—11 kinaccos;

AT METOJMYECKYI0 HMHTEPIpPETALUIO 1LeJed M3y4eHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeaHero olmero obpa3oBaHu,
COJIEpKaTebHOM XapaKTePUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl  CPEJIHETO  o0mero oopasoBaHusi  (JIMYHOCTHBIX,
METanpeMETHbIX, MPEAMETHBIX), OCHOBHBIX BHIOB  y4eOHO-TIO3HABATEILHOMN
JESTEIbHOCTH OOydJaromierocss IO OCBOSHHIO cojep)kaHus mnpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMAM B TpOTpaMMe MO0 XHUMHH COOJIOAEHA MPEeMCTBEHHOCTD
c (emepanpHOU pabouel MporpaMMOil OCHOBHOTO 00IIero oOpa3oBaHMs 10 XUMHUHU
(mst 89 kmaccoB 00pazoBaTENbHBIX OpPTaHU3AIIHIM, 0230BBII YPOBEHB ).

Xumuyeckoe oOpa3zoBaHuUE, MOJy4aeMO€ BBITYCKHUKaMU 0011e00pa3oBaTebHOMN
OpraHu3aluy, SIBISETCS HEOThEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CITYKUT
3aBEpIIAIONIMM JTallOM peaM3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE
KJIFOYEBBIX [ICHHOCTEHN, MPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. U
LEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
oO1ell KynbTyphl YEJIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILICHUS
K CBOEMY 3JIOPOBBIO M MpUPOAHOIN cpene. Peammsyercss xumuueckoe oOpa3zoBaHUE
oOydJarouMxcsi Ha YpOBHE CpemHero oOuero oOpa3oBaHUs CPEICTBAMHM Y4EOHOTO
npeaMera « Xumush», CoAEpKaHuEe U MOCTPOEHUE KOTOPOIO OMNpPENEICHbl B MporpamMme
M0 XUMUH C Y4ETOM CrenU(pUKN HAYKH XUMUH, €€ 3HAUCHUS B TIO3HAHUM NPUPOIBLI U
B MarepuaJlbHOW KU3HU OOIIECTBAa, a TakKke C Yy4€roM OOmuX 1ened u
IPUHIUIOB, XaPAKTEPU3YIOIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPENHETO OOILEro
oOpazoBanusi B Poccuiickoit ®eneparmu. Tak, Hampumep, npu (HOpMHUPOBAHUU
colepxaHusi npeaMera « XUMHUS» YUYTEHBI CICTYIONIME TOJIOKEHHUS O CTHelu(uke u
3HAYEHUHU HAyKU XUMUHU.

XuMHUSL Kak DJJEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HIPAET OCOOYH poJib
B COBPEMEHHOU NMBWJIM3AINH, B CO3JJaHUN HOBOW 0a3bl MaTepuaibHON KyabTyphl. OHa
BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHHE PAIIMOHATBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE
[EIOCTHOTO TPEACTABJICHUSI 00 OKpYXarolleM MHpE KaK O €AWHCTBE MPUPOIbI U
YeJI0OBEKa, KOTOpoe (POPMHUPYETCsl B XUMHUM HA OCHOBE TOHHMMAaHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIETO MHUPA, OCO3HAHUS B3aUMOCBS3M MEXIY CTPOCHHUEM BEIIECTB, UX
CBOMCTBaMH 1 BO3MOKHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHo B3aMMOAECHCTBYSI C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTajia
HEOTHhEMJIEMOM YacTbI0 MHPOBOM KYJIbTYPhI, HEOOXOJUMBIM YCIOBHUEM YCIIEHIHOTO
Tpyda M KW3HM Kaxaoro uwieHa oOmiectBa. CoBpeMeHHass XUMHA Kak Hayka
co3uJaTeNbHasi, Kak HayKa BHICOKUX TEXHOJIOTHUI HalpaBjieHa Ha pelleHue ro0aabHbIX
po0JIeM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPT€TUY €CKOU, MMHUIIIEBOM,
HKOJIOTUYECKOU O€30MaCHOCTH U OXPAHBI 3/10PO BbSL.



B cooTBeTcTBHM ¢ 00IMMU HEISIMH ¥ IPUHIIAIIAMHEA CPETHET0 00IIIer0 00pa3oBaHUs
comepkanne mnpeamera «Xumms» (10—11 xmaccel, 0a30BbIii YPOBEHb H3YUCHUSA)
OPHUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOArOTOBKY OOYYaIOIIMXCS,
HEOOXOMMYI0O MM i1 BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCHEIIHOTO
BKJIFOUEHHUSI B KM3Hb COLIMYyMa, MPOJIOJDKEHHUsSI 0Opa3oBaHUSl B Pa3IMUHBIX 001aCTIX,
HE CBSI3aHHBIX HENOCPEICTBEHHO C XUMHEM.

CocTaBisIIOUMMY ITpeaMETa « XUMUS» SIBIISIIOTCS 0a30Bble Kypchl — «Oprannyeckast
xuMusi» U «OOI1Iast 1 HeOpraHMYecKass XUMHUsD, OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUN IO HEOPTaHWYeCKOU
XUMUH (C BKJIIOYEHHEM 3HAaHUW M3 OOIIEH XWUMHUU) U OPraHMYEeCKOM XUMUHU.
®opMUpOBaHHE JAHHOW CHCTEMbl 3HAHWWM TMPU H3YyYEHUU TMpeIMeTa OoOecreuuBaeT
BO3MO’KHOCTb PACCMOTPEHUSI BCETO MHOTOOOpa3Hsi BEIIECTB HA OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U TEOPUM XUMUH.

Ctpykrypa cojnepxaHusi KypcoB — «Opranudeckas xumus» u «OOmias u
HeOopraHndeckas XuMus» ¢(hopMUPOBaHA B MPOTPAMME 10 XMMHUU HA OCHOBE CUCTEMHOT O
NOoAX0Na K M3YYEHUI0 Y4eOHOro Marepuana ¢ OOyCJIOBJIEHA HMCTOPUYECKU
000CHOBAHHBIM PA3BUTHEM 3HAHUN HA OMPEACIIEHHBIX TEOPETHUYECKUX ypoBHsX. Tak,
B KypC€ OPraHMYECKOW XMMHUH BEUIECTBA PACCMATPUBAKOTCS HA YPOBHE KIIACCHYECKOU
TEOPHUH CTPOCHHUSI OPTaHUIECKUX COCIUHEHHM, 4 TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEICTaBICHUM 0 cTpoeHuu BemecTB. CBeAeHUs 00 N3ydaeMbIX B Kypce
BEIIECTBAX [MAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB JO CJIOKHBIX OHMOJIOTHIECKH
aKTUBHBIX COEIMHEHMH. B Kypce OpraHm4eckod XUMHUM IIOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOINETO 0OO0pa3oBaHMs TEpPBOHAYATHHBIC
MPEACTABICHUA O XUMHYECKOW CBS3HM, KIACCU(MKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHHSI, 0 XUMUYECKOU pEaKuu.

[loq HOBBIM yIJIOM 3pe€HHA B TNpeaAMeTe «XUMHUsD» 0a30BOTO  ypOBHS
paccMaTpuWBaeTCs M3YYCHHBIH Ha YpPOBHE OCHOBHOTO oOmiero o0pa3oBaHus
TEOPETUUECKUI MaTepuan U (PakTOJIOTHUECKHUE CBEICHHUS O BEIIECTBAX M XUMUYECKOU
peakiuu. Tak, B 4acTHOCTH, B Kypce «O01mast 1 HeopraHudeckas XuMus 00yJaroimmMcst
MPEAOCTABISIETCS  BO3MOXHOCTh  OCO3HATh 3HAYEHHE [EPUOJMYECKOrO  3aKOHa
C OOILETEOPETUUECKUX U METOAO0JIOTUUECKUX TMO3UIINNA, TIIy0Ke MOHATh UCTOPUIECKOE
M3MEHEeHue (YHKIMI O3TOr0 3akoHAa — OT o00oOmIammeld a0 OOBACHAIONIECH |
MIPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMKA O BaXKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUH,
CBOMCTBAaX W MNPUMEHEHHHM, a TaKKE€ O XHUMHUYECKHX PEaAKIUAX, MUX CYIIHOCTU U
3aKOHOMEPHOCTAX MpoTeKaHus jgonoJHsgercs B Kypcax 10 m 11 xmaccoB aneMeHTamu
COJIEpIKAHUS, UMEIOIIMMHU KYJIbTYPOJIOTHIECKUA U NPUKIIATHONW XapakTep. DTH 3HAHUSA
CIIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMUH C IPYTMMH HAyKaMH, PacKpbIBAIOT €€
poJb B MO3HABATEIbHOM M MPAKTUYECKOM AECSATEIbHOCTH YEJIOBEKA, CHOCOOCTBYIOT
BOCITUTAHUIO YB@KEHUSI K TPOLIECCY TBOPUYECTBAa B 00JIACTH TEOPUM U MPAKTUUECKHUX
MPUIOKEHUM XUMHUH, TOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO



¥ JTUIHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHUEH, KPUTUISCKH OCMBICIINBATh
UHGOPMAIMIO U IPUMEHITH €€ JIsl MOTIOJTHEHUS 3HaHUH, PEIICHUs WHTEIUIEKTYaIbHbIX
U DKCIEPUMEHTAILHBIX HCCIIENOBATENLCKUX 3a7ad. B 1menom comepkaHue y4eOHOro
npeaMera «XuMus» JaHHOTO YPOBHS M3Y4YEHHUSI OPHEHTUPOBAHO Ha (POpMHUpPOBAHHE
y 00ydJaronmxcss MHPOBO33PEHUCCKON OCHOBBI JUIA TOHUMaHUS (UIOCO(PCKUX HICH,
TaKUX KaK: MaTe€pUalbHOE E€AWHCTBO HEOPTaHWYECKOTO M OpPraHUYECKOro Mupa,
00YCJIOBIECHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM M CTPOEHUEM, MO3HABAEMOCTb
IIPUPOJHBIX SIBJICHUN ITyTEM DKCIEPUMEHTA U PELICHUSA ITPOTUBOPEUUM MEXKIY HOBBIMU
dakTaMl ¥ TEOPETHUYECKUMHU MPEANOChUIKAMH, OCO3HAHWE POJM XUMHUHU B PEIICHUU
HKOJIOTMUECKUX TpoOJieM, a Takke MpooOsieM cOepexeHHsl SHEPreTHUECKUX PecypcosB,
CBIPbsI, CO3JaHHsI HOBBIX TEXHOJIOTUI 1 MATEPUAJIOB.

B nnane pemienus 3amay BOCIUTAHUSA, PA3BUTHSA U COLMANIM3AIMKU O00YyYarOIIUXCS
MIPUHATHIEC IPOrPAMMOM TI0 XUMHHU ITOAXO/IbI K ONPEAEICHHUIO COEPKAHUS U TOCTPOECHUS
npeaMera MNpeaycMaTpuBaioT (OpMHUpPOBAHME YHHMBEPCAIbHBIX YUYEOHBIX JIEUCTBHIA,
UMEIOLMX 0a30BO€ 3HAYEHUE I Pa3JIMUHBIX BUJIOB ACSITEIbHOCTH: PELLIEHHS TPOOIIEM,
MOMCKA, aHaJM3a U 00paboTKM MH(OpMAIK, HEOOXOAUMBIX JJI1 PUOOPETEHUST OTIbITa
MPAKTUYECKOW W MCCJEIOBATENHCKOM NEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO
B [TO3HAHUU XUMHH.

B npakTturke npernoaBanus XMMHAN Kak Ha YpOBHE OCHOBHOTO 00IIIer0o 0Opa3oBaHus
TaKk ¥ Ha ypOBHE CpPEAHEro oOIIero oopasoBaHUsl, IPU OMPEACICHUN COACpKATEIbHON
XAPAKTEPUCTUKHA LEJIEH MW3YyYEHUS MPEIMETA HANPaBICHUEM  IEPBOCTENEHHOU
3HAYUMOCTU TPATUIIMOHHO MpM3HAETCS (GOPMHUPOBAHNE OCHOB XMMUYECKOW HAYKU KaK
00JlacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUECKOM NEATEIbHOCTH YEIOBEKa U KaK
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C METOOUYECKOW TOUKU 3PEHUS TaKOU
MOJXO/1 K ONPEIECICHUIO LIETIEN N3y4EHHsI PEIMETA SIBIISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMHU LIETISIMU M3YYEHHUS MPeaMeTa « XUMUSD)
Ha 0azoBoM ypoBHe (10-11 xi1.) sBstroTCS:

dbopMHUpOBaHUE CHUCTEMbl XMMHYECKUX 3HAHWM KaK Ba)KHEHIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAy4YHOM KapTHHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIKOYEBBIC MOHATHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAHHUE CYITHOCTH JIOCTYITHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
O03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopmupoBaHHEe W pa3BUTHE MPEJACTABICHUH O HAyYHbIX METOAAX IO3HaHUs
BEUIECTB M XUMHUECKUX PEaKIHUil, HEOOXOAUMBIX [JsI NPUOOPETeHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHX SIBJICHUI, UMEIOLX MECTO B IPUPO/IE,
B IIPAKTUYECKOM U MOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHUN U CHOCOOOB JAESATEIbHOCTH, CBA3aHHBIX C HAOMIOACHUEM H
OOBSCHEHMEM XUMHUUYECKOTO OSKCIIEPUMEHTA, COOJIOACHUEM MpaBuil OE30MaCHOTO
oOpallleHus C BEIIECTBAMM.

Hapsiny ¢ stuMm coxaepxarenbHas XapakTEPUCTHKA LEJIEd W 3a7ad4 H3Y4YCHUs
MpeIMETa B NMPOrpaMMe MO0 XUMHUHA YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUHU



C HOBBIMM IPUOPUTETAMH B CHCTEME cpefaHero obmiero oOpazoBanus. CeronHs
B IPENOJIaBaHUM XUMUU B OOJIbILEH CTENeHU OTHAETCS MPENNoYTeHUE MPaKTUYECKOU
KOMITOHEHTE COJIep>KaHMsl OOy4eHUsI, OPUESHTUPOBAHHON Ha TIOATOTOBKY BBIITYCKHUKA
oroneoOpa3oBaTeIbHON  OpraHu3aliu, BJAJCIONIErTO HE HA0OpOM 3HAHWH, a
(GYHKIIMOHATTPHOW TPaMOTHOCTHIO, TO €CTh CIHOCO0OaMHU ¥ YMEHHUSIMH aKTUBHOTO
MOJTyYeHHsI 3HAHUW W IPUMEHEHUS MX B PEAIbHOM KU3HU IS PEIICHHS MTPAKTHIEeCKUX
3a/1ay.

B oroii cBiA3M nmpu m3ydeHUM npeamera « XUMus» JOMHUHUPYIOUIEE 3HAYECHHE
npHOOPETAIOT TAKKE 1IENU U 33/1a49H, KaK:

amanTanusi OOy4aromMxcs K YCJIOBHSIM JMHAMHYHO Pa3BHBAIOIIETOCS MHPA,
(dbopMHpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSAX, CBSI3aHHBIX C BEIECTBAMU U MX MPUMEHEHHUEM;

dbopmupoBaHe y 00yUaIONMXCS KITFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE JIsI Pa3IMYHbIX BUAOB NEATEILHOCTU: PEIICHUS
npo0jeM, TIOMCKa, aHanu3a ©W  o0paboTku  uH(pOpManuu, HEOOXOAUMBIX
JUTA IPUOOPETEHUS OTIbITA JESITEIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B MO3HAHUU
XMMUH, a TaKKe JJI1 OLEHKH C TMO3ULUI 3KOJIOTHYeCKOW O0e30MacHOCTH Xapakrepa
BJIMSHHS BEIIECTB U XMMHYECKUX IMPOLIECCOB HAa OPTaHW3M YeNIOBEKAa W IMPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATENILHBIX HWHTEPECOB, HWHTEUIEKTYaIbHBIX M TBOPUYECKUX
CITOCOOHOCTEH OOYJarOIMXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO TPHOOpETaTh HOBBIC
3HAHUS N0 XUMHHM B COOTBETCTBUM C >KM3HEHHBIMU NOTPEOHOCTSIMH, HCIOJb30BaTh
COBpEMEHHbIE HH(OPMALMOHHBIE TEXHOIOTUH JIJIs IOUCKA U aHAJIN3a Y4eOHO! U HayqHO-
HNOMyJIIpHO M MH(OPMAIIMKU XUMUYECKOTO COJIEP KaHUS;

dbopMupoBaHHE M pa3BUTHE Y OOYHAIOIIMXCA ACCOLMATUBHOTO U JIOTMYECKOTO
MBITIUTEHUS, HAOJIF0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO
HEOOXO/JMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHM ¥ TPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Y 00y4aronmxcs yOe:x1EHHOCTH B TYMAHUCTUYECKOM HAIPaBJICHHOCTH
XUMHH, €€ BaXXHOM pOJM B pEHIEHUH TJIOOATbHBIX MPOOJIEM palMOHAIBLHOTO
NPUPOJIOTIONE30BAHMSI, TOTIOJHEHUSI JHEPTEeTUYECKHX PECYypcoB UM COXpPaHEHHS
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS
K TMPUPOJE M CBOEMY 3JIOPOBBIO, a TAaKKe€ NPHOOPETEHHS OIbITAa HCTIOJE30BAHMS
MOJIyYEHHBIX 3HAHUM U1 TPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYallUsX, CBSI3aHHBIX
C XUMHYECKUMU SIBJICHUSIMU.

e w 3amauum  wW3y4YeHHs mpenMera «XuUMUs» TOJIYYHIH TMOAPOOHYIO
METOJMYECKYI0 HMHTepHperanuio B pasaene «llmanupyembie pe3ynbTaTbl OCBOCHHUS
IpOrpaMMbl 10 XUMUW», Oiarofaps yeMy OOecCIeYeHO YETKOE MPECTaBICHUE O TOM,
Kakde 3HaHUS W yMEHUS HMMEIOT MPSMOE OTHOUIEHHWE K pealu3alMd KOHKPETHOM
LEITH.



B ydeOHOM mmaHe cpemgHero ooImero oopa3oBaHUs MPEIMET « XUMHUSI» 0a30BOTO
YPOBHSI BXOJIUT B COCTAB MPEAMETHOM 001acTh « ECTECTBEHHO -HAyUHBIE TIPEIMETH.

OO1iee YMCIO 9acOB, PEKOMEHIOBAHHBIX 11 W3YYEHHS XMMUM — 68 4Yacos:
B 10 knacce — 34 yaca (1 gac B Hegemo), B 11 kiacce — 34 yaca (1 gac B Henenmo).



COJIEPKAHUE OB YYEHUSA'

10 KJIACC

TeopeTnuyeckue 0CHOBBI OPraHUYeCKO XUMHHU

[lpenmer opraHnyeckod XUMHUH: €€ BO3HUKHOBEHHE, pPAa3BUTHE U 3HAYCHUE
B TIOJyYCHHUU HOBBIX BEIIECTB W MaTepHaioB. Teopus CTPOCHHUS OPTraHUYECKHX
coenuuennii A.M. bytnepoBa, e€ ocHoBHbIe moJoxkeHUs. CTPYyKTypHBIC (HOPMYIIBI
OpraHMYeCKuX BemecTB. ['oMosiorus, m3omepusi. XUMUYECKas CBs3b B OPTaHMYECKUX
COCTMHECHUSX — OJTMHAPHBIC U KPATHBIC CBA3U.

[lpencrapienrie o KiacCUpUKAIMA OpPTaHWMYECKMX BemlecTB. HomeHkarypa
OpPraHUYEeCKUX COCMUHEHNUN (CHCTeMaTHdecKas) ¥ TPUBHAIbHBIC Ha3BaHHS BAKHEUIIHX
MpENCTaBUTENCH KITaCCOB OPTAaHUYECKHX BEIIECTB.

IKCNePUMEHTATbHbIE METO/IbI H3Y4YeHHsI BeleCTB H MX MPeBpale Huii

O3zHakoMJIeHHUE C 00pa3IaMK OPraHUYeCKHUX BEIIECTB M MaTepuallaMH Ha UX OCHOBE,
MOJICTTMPOBAHUE MOJIEKYJ OPTaHMYECKMX BEIIECTB, HAOJIOACHUE W OIMCAHHE
JIEMOHCTPAIMOHHBIX OTIBITOB TI0 MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPU HArpEBAHUU
(mnaByieHue, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHI psil. MeTaH M 3TaH — npocTeuime
NPEICTABUTENN AJIKAHOB: (PU3UUECKUE U XUMUYECKHE CBOMCTBA (PEaKMu 3aMEILCHUs U
TOpEHHUs ), HaX0KI€HHUE B IPUPO/I€, TOITyUECHUE U TPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psii. OTWIEH W NPONWIEH —
NPOCTEUIINE MPEICTABUTENN AJKEHOB: (PU3NUECKUE U XMMHUUECKUE CBOMCTBA (peaKuuu
TUIPUPOBAHUSA, TaAJOTCHUPOBAHUSA, THIpaTalliy, OKWCJIECHUS M MOJMMEPU3allln),
IIOJIy4YEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u wmerwnOyragueH-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKHE CBOMCTBA (peakuusi nosmMmepuszanuu). llomydeHne CcHHTETHUECKOTO
KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUUECKUN pPsil. AUETUIIEH —
OPOCTEHINI TPEACTaBUTENb AJKHMHOB: COCTAB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakUMM THUAPUPOBAHMWS, TAJIOTCHUPOBAHMWsA, THIpaTalud, T[OpPEHUs),
IIOJIy4EHUE U IPUMEHECHHUE.

Apenbl. bensoun: coctas, ctpoenue, GpuznuecKue u XUMUYECKre CBOMCTBA (peakuu
raJlorTeHUPOBaHUs W HUTPOBaHMS), IOJYYEHHE W TpUMeHeHue. TO/Myon: COCTas,
CTpPOeHNEe, (M3NYECKNE W XMUMUYECKAE CBOWCTBA (PeaKUWWM ranoreHnpoBaHus |
HUTPOBaHMA), MOMy4YeHne U npuMeHeHne. ToKCHYHOCTh apeHOB. I'eHeTHUeCcKas CBSI3b
MEXy YIJIEBOIOPOIaMU, TPUHAJICKANMME K Pa3JIMYHBIM KJIaCCaM.

1
KprI/lBOM B TCKCTC BbIACJICHbBI JJICMCHTBI COACPIKAHHA yqe6H0ro MaTCpuajia, KOTOPLIC M3YYAKOTCA

B O3HAKOMMTENIFHOM IUIaHE W HE BKIIIOYAIOTCA B COCTaB MpEeAMETHBIX pe3ynbTaroB ocBoenusi POII COO
Ha 0a30BOM YPOBHE.



[IpupoiHBIe UICTOYHUKH YTIIEBO0pOa0B. [IpupoaHbIid Ta3 1 NOMyTHBIE HE(TIHBIC
ra3pl. Hedth 1 €€ mponcxoxaenne. CriocoObI mepepaboTKu HeTH: TIEpEeTOHKa, KPEKHHT
(TepMuYeCKUN, KaTaquTU4YecKuil), mupoim3. [Ipogyktel mnepepaboTku HedTH, HUX
NPUMEHEHHE B TPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIN yrojib W TMPOAYKTHI €ro
nepepadoTKy.

JKCNePUMEHTAIbHbIE METO/AbI H3y4€eHUsl BelleCTB U UX NPpeBpale HUii

O3HakoMJIeHHE C 00pa3llaMH TIACTMACC, KaydyKOB U PE3UHBI, KOJUIEKIHN « HepTb»
U «Yroiab», MOJCIMPOBAHHUE MOJIEKYJ YIJEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX,
NPOBEACHUE MPAKTHY eCKOM padoThI: OJTyYeHHUE dTUIICHA U U3yYEHHUE ero CBOMCTB.

PacuéTHble 3a7aun

Bbruuciienus no ypaBHEHUI0O XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMIECTBA
HUCXOJTHOTO BEIIECTBA WM TNPOJYKTAa PEAKIMU 110 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WX MPOTYKTOB PEAKIIH).

KucJiopoaconepxkaiue oprannieckue coeIuHeHN s

[IpenenbHble OAHOATOMHBIE COUPTHL. METaHOJ U 3TaHOJI: CTPOEHUE, (PU3UUECKUE U
XUMHYECKUE CBOMCTBA (PEAaKUMU C AKTUBHBIMU METAIaMH, TaJOT€HOBOJIOPOIAMH,
ropeHue), IpuMeHeHne. BogopoaHble CBA3M MEXy MOJIEKYyJIaMu CIUPTOB. JlelicTBue
METaHOJIa U 3TaHOJIa Ha OPraHU3M YEJIOBEKA.

MHoroaromMHele CIMPTHL. DTUWICHTIMKOJIb U TJIMIEPUH: CTPOCHUE, (PU3NUECKUE U
XUMHYECKUE CBOMCTBA (B3aUMOJECHCTBUE CO ILIEJIOYHBIMU METAUIAMM, KauyeCTBEHHas
peaxkuusi Ha MHOTOATOMHbIE CIIUPThI). JlelicTBUE Ha opraHu3M yenoBeka. [IprmeHneHue
[JIMLEPUHA U 3TUJICHIJIUKOJIS.

®deHOoI: CTpOEHUE MOJIEKYJIbI, (PU3MISCKUE U XUMHICCKHE CBOHCTBA. TOKCHIHOCTH
denomna. [Ipumenenue penona.

Anbaerunpl U KeTOHbl. QopManbaerui, aleTalbIerul: CTpoeHue, Gu3nieckue u
XMMHYECKUE CBOMCTBA (PEAKUMM OKHUCJIEHUS M BOCCTAHOBJICHUS, KAauyECTBEHHbBIC
peakiun), MOJy4eHre U IPUMEHEHHE.

AUETOH: CTPOEHMe, (M3NYECKME N XUMNYECKIE CBOMCTBA (PEaKL MM OKUCNEHNS 1
BOCCT@HOB/IEHUNS), NONyYeHNE N MPUMEHEHME.

OHOOCHOBHBIEC TpeieNbHbIE KapOOHOBbIE KHUCJIOTHI. MypaBbuHAs M YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PM3UUECKHIE U XMMHUUECKHUE CBOMCTBA (CBOMCTBA, 0OIIHE /1JIs Kjlacca
KHUCIIOT, peakius dTepudukaiuu), ToJyueHne u npuMeHeHue. CTeapuHOBasI W
OJIEMHOBAs! KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCJIOT. Mblila Kak COJIn
BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxnble 3(Upbl KaK NPOU3BOJHbIE KAPOOHOBBIX KHUCJOT. ['MIpOIM3 CIOKHBIX
a¢upoBs. XKupsl. ['uaposus xupos. [Ipumenenue xxupoB. bruosornueckas poJib KUPOB.

VYrneBoasl: coctaB, Kiaccuukalusg yrieBoJ0oB (MOHO-, W- W TOJUCAXapHIbl).
['roK03a — IpoCTENILNI MOHOCaXapuA: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, (PU3UUECKHE
U XUMHYECKHE CBOMcTBa (B3aumojeiictBue ¢ ruapokcuaom menu(ll), oxwucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoKEHHE TIIOKO3bI),



HAXOXXJEHUE B TPUPOJIC, MPUMEHEHHe, Onosiorudeckas poiib. PotocuHTe3. PpykTo3a
KaK N30Mep TITFOKO3HI.

Caxaposa — NpeAcTaBuTeNb AUcaxapuioB, MAPOAM3, HAXOXKAEHWe B NPUPOAE U
NPVYIMeHeHwe.

Kpaxman u mnemwmono3a Kak OpUpoAHbIe mMoymMepbl. CTpoeHHe KpaxMmaia Hu
EIDTF0NI03bI. PU3HUecKre U XHMHYECKUE CBOMCTBA KpaxMaia (THIPOJIN3, KaueC TBEHHAs
pPEAKIHS C HOJIOM).

JKCHePUMEHTATbHbIE METOIbI H3YYeHHUs BelIeCTB 1 UX NMpeBpaleHN i

[IpoBenenue, HaOMOEHUE W OMHMCAHME JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OTHOATOMHBIX CIIUPTOB (OKKUCJIEHUE 3TaHOJIA OKCUAOM
meau(Il)), MHOroaroMHbIX CHHUPTOB (B3aUMOJEHCTBHUE TIMIEPUHA C THIPOKCUIOM
menu(Il)), ampaerunmoB (OKWCICHHE aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Menu(ll), B3auMopeiicTBUE Kpaxmaia C HOJIOM), MPOBEICHUE
paKkTU4YeCKOM padoThl: CBOWCTBA PpACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3aqaun

Bbruncrienusi mo ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOIO BEIIECTBA WJIM TMPOJYKTAa PEAKIMM [0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WX MPOTYKTOB PEAKIIHN).

A3zoTcoaepKaume OpraHu4ecKue coeIMHeHn s

AMUHbI. MeTunaMnMH U aHUIMH. COCTaB., CTPOEHMNE, (*)I/I3VILI€‘CKI/I€ n XMMN4yeckKkmne
CcBO/iCTBa (ropeHne, B3auMO/eCTBUE C BOAON U KUCNOTaMMU).

AMUHOKHCIIOTHI Kak amMOTepHbIe OpraHndeckue coeauHeHus. Du3uyeckue u
XUMUYECKUE CBOMCTBA aMUHOKUCJIOT (Ha MpUMepe TIHIMHA). brojormieckoe 3HadeHue
aMUHOKHCIOT. [lenTuasl.

bemkn Kak NOpHUPOJHBIE BBICOKOMOJEKYJSIpHbIE coenvHeHus. [lepBuuHad,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeIKoB. XUMUYECKHUE CBONCTBA OEIKOB: THIPOJIN3,
JeHaTypalus, Ka4eCTBEHHBIC PEaKIIM1 Ha OEIKH.

3KCHepHMeHTaJIbHBIe METO/AbI H3YYCHHA BEIICCTB U UX npeBpameHm”J

Habmonerne m omnmcaHue JEMOHCTPAIMOHHBIX OMBITOB: JACHATypaIus OElIKoB
IIPY HarpeBaHWH, I[BETHBIE PEAKITUN OCITKOB.

Bbicokomosieky/IsIpHbIe COeIMHEHUSA

OCHOBHBIE TOHATHUA XUMHHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCD,
MMOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHb INOJIMMCPHU3allhN, CPCAHAST MOJICKYJIIPpHAA MaccCa.
OcCHOBHEBIE MCTOABI CHUHTC3a BBICOKOMOJICKYJLIPHBIX COGI[I/IHGHI/Iﬁ — IOJIMMCpHU3aluAaA U
ITOJIMKOHACHCAll1s.

MnacTmaccbl (NOMM3ITWUMEH, MNONUNPONWUAEH, NOMMBUHUNXNOPUA, NOMCTUPON).
HaTypaibHblil 1 CMHTETUYECKMe Kaydykun (OyTadueHOBbIWA, X/1OPOMPEHOBbIA 1
M30MpPeHoBbIN). BonokHa: HaTypa/bHble (XI0MOK, LIEPCTb, LWENK), WUCKYCCTBEHHbIE
(aueTaTHOE BOMOKHO, BUCKO3a), CUHTETMYeCKMe (KanpoH 1 naBcaH).



JKCNePUMEHTAIbHbIC METO/Ibl H3YUEeHUSI BeIeCTB U MX NPeBpPallicHU I
O3HakoMJIeHHE C 00pa3IiaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.

Me:xnpeamMeTHbIe CBA3N

Peamuzanysa MeEXNpEeOMETHBIX CBS3€M NPU HM3YYEHUUM OPraHUYECKOW XUMUH
B 10 Kiacce ocylecTBIIsIETCS Yepe3 UCIOIb30BaHNE KaK OOLIMX €CTECTBEHHO -HAYYHBIX
NOHATUN, TaK W TOHATUM, SBIIOIIMXCS CHCTEMHBIMHM ISl OTIEIbHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01me ecTeCTBEHHO-HAYUHbIE TIOHSATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CUHTE3, KIacCU(UKaIMs, MEePHUOJUIHOCTb, HAOIIONEHNE, U3MEPEHUE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE.

®duzuka: marepusi, SHEPTHs, Macca, aToM, AJIEKTPOH, MOJIEKYJIA, SHEPTETUYECKU
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3MUECKUE
BEJIMYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
(dboTOCUHTE3, OMOJIOTUUECKHN AKTUBHBIE BELIECTBA (OCJIKU, YTIIEBOIbI, )KUPbI, (DEPMEHTBHI ).

I'eorpadusi: MuHepanbl, TOpHbIE MOPOABL, MOJE3HbIE HCKOIMAeMble, TOIUIMBO,
pPECYpCHL

TexHonorus: MUIIeBbIe MPOIYKTbl, OCHOBBI PALMOHATIBHOIO MUTAHMSI, MOIOIIME
CpEICTBa, JIEKAPCTBEHHbIE K KOCMETHUECKUE MpenapaThl, MaTepualibl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KJJACC

TeopeTnyeckne 0CHOBbI XMMHUH

Xumudeckud sneMeHT. AtoMm. Sapo atoma, M30TONBL. DJIEKTPOHHAI 000JOYKa.
DHepreTuyecKkue ypoBHH, TOAYPOBHU. ATOMHBIE opOWTanmu, s-, P-, d- DIEMEHTHI.
Oco0eHHOCTH pacIpeIeleHus AIEKTPOHOB M0 OPOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX
YEeThIPEX NEPUOAOB. DIEKTPOHHASI KOHPHUTypaIs aTOMOB.

[lepponnueckuii 3akoH U llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
JA.WN. MenneneeBa. CBsA3b MNEPUOAMUECKOTO 3akoHAa M lleproamyeckod CUCTEMBI
xuMuueckux 3memMeHToB .M. MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTU W3MEHEHHs CBOWCTB XMUMHYECKHX DJIEMEHTOB M 00pa3zyeMbIX HUMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIIaM M NEPUOJaM. 3HAYEHUE MEPHOAUYECKOTO
3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsA3b. BUpI XUMUUECKOU CBA3H (KOBaJICHTHAS
HEeMoJIsIpHasT W TOJsIpHasi, WOHHAs, MeTaimueckas). MexaHu3mbl 00pa3oBaHUs
KOBICHTHOW XMMHUYECKOW CBA3M (OOMEHHBIM M JOHOPHO -aKIENTOPHBIN). BogopoaHas
CBs3b. BaneHTHOCTh. DJIEKTPOOTpULATENLHOCTh. CTeneHb OKUCIeHHs. FIOHbI: KAaTHOHBI
Y QaHUOHBI.



BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IMOCTOSIHCTBA
cocTaBa BenlecTBa. TUIbl KpUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOKCTBA BEILIECTB
OT TUNA KPUCTAUINYECKON PEIIETKH.

[TonsiTe 0 UCcTEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPbI. MaccoBas
JIOJIsl BELIECTBA B paCTBOPE.

Knaccuduxanust HeopraHuueckux coequHeHnii. HomeHknatypa HeopraHM4ecKux
BEIIECTB. [ eHeTnyeckass CBSI3b HEOPraHWYECKUX  BEIIECTB, MPUHAIJICKAIIUX
K Pa3JIMYHBIM KJIACCaM.

Xumunueckas peakius. Kiaccudukaius XMMUYECKUX PEaKIil B HEOPTaHUIeCKOM
M OpraHWYECKOM XMMHH. 3aKOH COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHUS H
NpeBpaIlEHUs SHEPTUH IPU XUMHUECKUX PEaAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3iuyHbIX (hakropoB. OOparumbie
peakunu. XMMHYECKOE paBHOBecuE. DaKTOPBI, BIUSIOIIME HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [ Ipunuun Jle [Hlarense.

OnexTposmThueckas auccouuanusi. CuibHble U ciabble 3ekTposmThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIasl, HEUTpalibHas, menovyHas. [10HAT e 0 BOAOPOLHOM
nokasaTene (pH) pacTsopa. Peakiuu nonHoro oomena. MMaponn3 HeOpraHUYecKnx u
OpraHN4YeCcKnx BeLLECT B.

OKHUCIIUTEIbHO-BOCCTAHOBUTEbHBIC — peakiu. [lOHATME 00  3MeKTponmse
pacniaBoB U pacTBOPOB coneli. [NprMeHeHne aneK Tpon3a.

JKCIEePUMEHTAIBHbIC METOAbI H3y4YCeHUsI BELECTB U UX NPeBpaLeHUil

HemoHcTpanust tabmuy  «llepuonuyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa», W3y4eHHE MOJCICH KPHUCTAUIMUECKUAX PEMIETOK, HAOIOICHUE
U OIMCaHUE JIEMOHCTPAIOHHBIX UM JIAOOPATOPHBIX OIBITOB (Pa3jiokKeHHE MEepOKCHIa
BOJIOPOAA B NPUCYTCTBUM KaTaIU3aropa, OINPEACIICHUE CPeIbl PacTBOPOB BEILECTB
C TMOMOIIBIO0 YHHBEPCAIHHOTO HMHIMKATOpPA, PEAKIMM MOHHOIO OOMEHa), MPOBEICHUE
NpaKTUUYeCKo paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKuum».

PacuéTHbie 3a1aun

Pacu€rel 10 ypaBHEHHMSIM XUMHUYECKHX PEAKIUI, B TOM YHCJIE TEPMOXUMUYECKUE
pacu€rhl, paCYETHI C HCTIOJIb30BAHUEM ITOHSATHS «MACCOBAS 10JIS1 BEILIECTBA.

Heoprannyeckas xumms

Hemerainbl. Tlonoxxenune HemerawioB B [leprognyueckoy CUCTEME XMMHUYECKHUX
anemenToB J[.M. MeneneeBa u 0coOeHHOCTH cTpoeHHUsT aToMOB. Duznveckue cBOMCTBa
HEMETAIOB. AJIOTpONUSl HEMETAUIOB (HAa IpUMeEpe Kuciiopoaa, cepbl, (ochopa u
yrJiepoa).

XUMUYECKAE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJOTEHOB, CEphIL, a30Ta,
docdopa, yriepoga U KpeMHHUs) U UX COCAUHEHHM (OKCHIOB, KUCIIOPOJACOAEPIKAIINX
KHCJIOT, BOJOPOJIHBIX COETMHEHU ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCAUHEHUM.



Meraimel.  [losoxxenne MetaiioB B llepuoanmdeckor cucteMe XUMHYECKUX
anemenToB [[.M. MenneneeBa. OCOOEHHOCTH CTPOSHUS JCKTPOHHBIX 000JIOYEK aTOMOB
MetaioB. O60mme  ¢usmiaeckwe cBoiictBa MeTamioB. CIulaBel  METalIoB.
DIIEKTPOXUMUYECKUH PSiJ HAPS)KEHUI METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIINX METAUIOB (HATPUM, KM, KaJbIIUA, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, JK€JIe30, ME/Ib) M UX COCTMHCHHIA.

O6ume crocoObl nmodydyenuss merawioB. MeTannyprua. Kopposva meTasnos.
Cnocobbl 3aWMThl 0T KOPPOo3uK. [IpuMeHeHrne METaJUIOB B OBITY U TEXHUKE.

JKCNEePUMEHTAJbHbIC METOIbI H3YYEHUS BEIIECTB U MX NPeBPaLLCcHU I

N3ydenne kosuiekiuu «MeTauibl U CIUIaBbl», 0Opa3lioB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTANIbHBIX 3aJlad, HaOJIOJICHHE M OIHWCAHWE JEMOHCTPALMOHHBIX U
J1a00paTOPHBIX ONBITOB (B3aUMOICHCTBUE THAPOKCUIA ATFOMUHUS C pACTBOPAMU KUCIIOT
Y 1IeT0Yel, KaueCTBEHHbIE PEaKIUU Ha KATUOHBI METAILJIOB).

PacuérHble 3aqaun

Pacuérsl maccel BemecTBa WM 00bEMA Tra30B IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YJACTBYIOLIMX B PEAKLMU BEIIECTB, PacyEThl
Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NMPOIYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB
UMEET MPUMECH.

XvMMS U )KU3Hb

Poiib xuMuum B OOECNEUEHHUU DHKOJOTHUUECKOM, HHEPTETUUECKONW U MHUIICBOU
0€30MacHOCTH, Pa3BUTUHU MeAUIMHBI. [IoHSITHE O HAy4YHBIX METOJ1aX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLIUM.

[IpencraBneHnst 00 OOUMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOIYYCHHSI
BOKHEHUIIINX BEIECTB.

YenmoBek B MUPE BEIMIECTB U MATEPHUAIIOB: BAKHEUILIME CTPOUTEIILHBIE MATEPUAIIBI,
KOHCTPYKIMOHHbIE ~ MaTepuaybl, KpacKh, CTEKJIO, KEepaMHKa,  MaTepHUabl
TSI SIIEKTPOHUKH, HAHOMAaTEpHaJibl, OpraHUYECKUE U MUHEPAIbHBIE Y100 EHUSI.

XuMHsT H  30pOBbE UENOBEKA: MpaBWiia UCIOJb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, TpaBuia O€30MacHOTO MCTIOJIb30BAaHUSI TMPENaparoB OBITOBOM XHMUU
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U

Peanmmzarusi MEXNpeIMETHBIX CBS3€H NMpU M3YYEHHH OOIE M HeopraHU4eCKOu
xuMun B 11 Kjacce OCYIIECTBIAECTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBbIX TOHATUW, TAK W IIOHSITUM, SBILAIOIIMXCS CUCTEMHBIMHU ISl OTHEJIbHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOT O LIMKJIA.

OO6ume ecTeCTBEHHO-HAYUHbIE TIOHATHSA: HAYYHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS,
aHaM3, CHHTE3, KilaccupuKaius, TMEePUOUIHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

duszuka: Mmarepusi, JHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaANOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKU YpPOBEHb, BEILECTBO, TEIO, OOBEM,



arperarHoe COCTOSIHUE BEIIECTBA, (M3UUYECKUE BEIUYMHBI M CIUHUIBI UX W3MEPEHUS,
CKOPOCTBb.

buonorus: knerka, opraHuM, dKocucTeMa, ouocdepa, Makpo - ¥ MUKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpadbl, TOpPHBIC TOPOJBI, IOJE3HBIE HCKOIMAaeMbIe, TOIUIMBO,

peCypChL
TexHonorus: XuUMHUYECKas TPOMBINUICHHOCTh, METALTypTrusi, IPOU3BOACTBO

CTPOUTEIBHBIX  MAaTEPUAIOB, CEINBCKOXO3AMCTBEHHOE IMPOU3BOACTBO,  IMIIECBAs
ITPOMBIIIEHHOCTD, dbapMmareBTHUECKAs MPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETHUECKMX  MPEnaparoB, MPOU3BOJACTBO  KOHCTPYKUMOHHBIX  MAaTepUaNIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00 YyJarOIMMUCS
nporpaMM CcpegHero oOmero o0pa3oBaHus (JMYHOCTHBIM, METalpPEAMETHBIM U
npeaMeTHbiM).  HayuHo-meronuueckold OCHOBOM Ui pa3pabOTKU  IJIAHUPYEMbIX
PE3yIbTaTOB OCBOEHUS MPOrPAMM CPEIHEro 00IIero oopa3oBaHusl ABISIETCS CUCTEMHO -
JEATENbHOCTHBIN IMOIXO.

B cootBercTBMM C CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B  CIPYKTYypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHMSI MpenMeTa « XUMUs» Ha YPOBHE CPEAHEro OOIero
00pa30BaHus BbIIEICHBI CICAYIOIINE COCTABIISIONIHE:

OCO3HAaHUE OOYYAIOMMMHUCS POCCHUUCKOM TPaKIaHCKOM HMICHTUIHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOC TH i CAMOOTIPEEIIEHUIO;

HAJIMYUE MOTHUBAIIMH K 00YUECHHIO;

LEJICHANPABIICHHOE PAa3BUTHUE BHYTPEHHMX YOEXKIEHUN JIMYHOCTH HAa OCHOBE
KITIOUEBBIX IICHHOCTEH U NCTOPHUUIECKUX TPATUIINNA 0a30BOM HAYKH XHUMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATECS B CBOCH
JEATENIBHOCTU LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMU, TIPUC YIIIMMU LEIOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HAIMYKE TPABOCO3HAHUS IKOJOTUUECKOU KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LENU
Y CTPOUTH )KU3HCHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJILTATHI OCBOCHHUS MPEAMETA « XUMHUS» TOCTUTAKOTCS B €[IUHCTBE
y4eOHOM U BOCHMUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMM,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U WICATIAMH POCCHICKOTO
IpakJaHCKOro O0LIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU U MPABUJIAMU TTOBEACHMUSI,
CIIOCOOCTBYIOIIMMHU  MPOIIECCAM CaMOIO3HAHUS, CaMOPa3BUTHA U HPABCTBEHHOI'O
CTaHOBJICHUS IMYHOCTH OO yJaroIIUXCsl.

JIlnyHocTHRIE  pe3ynbTaThl  OCBOCHHs  HpeaMera  «XUMUsS»  OTPa)XaroT
C(hopMUPOBAHHOCTb  OTBITA TIO3HABATEIBPHOW M  TPAKTUUECKOM  JESTEIbHOCTH
00ydJaronmxcs 1o peayru3alyy NPUHATHIX B 0011IECTBE IEHHOCTEH, B TOM YHCJIE B HACTH:

1) rpas1aHCKOro BOCITUTAHUSA

OCO3HaHHs OOYYAIONIMMHKCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH,
YBaKEHHS K 3aKOHY U IPABOTIOPSIIKY;

IPEICTABJICHHS O COIMAIBHBIX HOPMAaX M MPaBHIaX MEKIMIHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MEITENHHOCTH TPH CO3JaHHU Y4eOHBIX
IPOEKTOB, PEHICHHH YY4eOHBIX W TO3HABATCIbHBIX 3a]ay, BBITIOJHEHHH XHMHYCCKHX
9KCTIEPUMEHTOR;



CITIOCOOHOCTH MMOHMMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY ¥ apTyMEHTHI
JIPYTUX TIPH aHAIIM3€E PA3IMYHBIX BUJIOB YU€OHOM 1eATEIbHOCTH;

2) NIATPHOTHYECKOT'0 BOCTTUTAHMSI:

LIECHHOCTHOTO  OTHOWICHHWA K HCTOPUYECKOMY UM  HAy4YHOMY  HAacJeAulo
OTEYECTBCHHOM XUMUM;

YBOKEHUS K TpOIEeCCYy TBOpUECTBA B OOJIACTH TEOPUHU M MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, 4YTO JOCTHKECHHMS HAyKH €CThb pPeE3yJbTar
JUTMTENbHBIX HAOMIOIEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSTHHOTO
TPyAa YYEHBIX U IIPAKTUKOB;

VMHTEpeca Y NO3HABATEIIbHBIX MOTHUBOB B IIOJIyYEHUM U MOCJIECAYIOLIEM aHAIU3E
uH(GOPMAIMH O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM 0T€4eCTBEH HOM XUMHUU;

3) AYXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIMOCOOHOCTH OILICHMBATh CHUTYyallMd, CBS3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUAMAaTh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
Y ICHHOCTW;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MTOCTYIIKA CBOMX TOBAPUILEHN C TO3ULINI
HPABCTBEHHBIX U MPABOBBIX HOPM M 0CO3HAHUE MOCJICACTBUAN 3TUX MTOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS IEHHOCTEN 3/I0pOBOT0 M 6€30MacHOro o0pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY M TCHUXHYECKOMY
310POBbIO;

coOmoieHusi mpaBuil O€30MacHOro oOpamieHust ¢ BelecTBaMH B OBITY,
MMOBCEAHEBHOM )KU3HU U B TPYAOBOU JA€ATENBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBUJ MHJIMBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBEJICHUS B CUTYAIMSIX, YTPOKAIOIIUX 3/JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHMsI TOCJEICTBUA W HENpUSITUA BPENHBIX MPUBBIUEK (YHOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KypEHHUS );

5) TpyA0BOTO BOCIIUTAHHUS:

KOMMYHHUKAaTHBHOH KOMITETCHTHOCTH B y4€OHO-HUCCJICIOBATEIILCKOM IS TEIILHOCTH,
0OIIIECTBEHHO MOJIC3HOM, TBOPUYCSCKOU U APYTUX BUAAX ACATSILHOCTH;

YCTAHOBKH Ha aKTUBHOE y4YacTHE B PEHICHWU MPAKTUYSCKHX 3aJa4 COLUAITBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI );

WHTEpeca K TMPaKTHYSCKOMY H3y4YEHHUI0 TpodecCHil Ppa3IMdHOTO PO/,
B TOM YHCJIC HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaOKEHUS K TPYAY, JIOIAM TPYy/a U pe3yibTaTaM TPYA0BOM ACITEILHOCTH;

TOTOBHOCTH K 0CO3HAaHHOMY BBIOOPY HHIMBUIYAITBHOU TPACKTOPHUH 00pa30BaHMs,
Oynyme mpodeccur M pealr3alii COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C y4ETOM
JMYHOCTHBIX MHTEPECOB, CMOCOOHOCTEH K XWMHH, HWHTEPECOB W TMOTpPEOHOCTEH
00I111eCcTBa;



6) PK0JIOrHYECKOro BOCIIMTAHHA:

HKOJIOTHMYECKH II€J1€CO00pa3HOTO OTHOIICHHWS K TMPHUPOJEC, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EeMIIE;

MOHMMAaHUA TJIO0ATBHOTO  XapakTepa JKOJOTHYECKHX MpoOJieM, BIUSHUSL
AKOHOMUYECKHX ITPOIIECCOB HAa COCTOSTHUE TPUPOTHOM U COIUATLHOU CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJIb30BaHUS JAOCTHXKCHHM XUMUU JJI PEIICHUS
BOTIPOCOB PaIlMOHAILHOTO IPHUPO,I0TI0JIb30 BAaHUS;

AKTUBHOTO HEMPUSITUSA JECUCTBUM, NPUHOCIIIMX BPEH OKPYXKAKOIMIEH HPUPOLHOU
cperne, yYMEHHUs MPOTHO3UPOBATh HEOIArONMPUSATHBIC SKOJOTHYECKUE TOCJIEACTBUS
P EANPUHUMAEMBIX JEUCTBUN U MPEIOTBPALIATh UX;

HaJIU4Usl PA3BUTOTO HSKOJIOTHUYECKOTO MBIIUIEHUS, SKOJOTUUECKOM KYJIbTYPHI,
OIbITA JEATEIILHOCTU SKOJIOTMYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOW M COLUATILHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIE0JI0TUH XeMO(OoOUH;

7) HEHHOCTH HAYYHOT'0 TO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKHY;

MOHUMAaHUS CTIEHU(PUKN XUMUHM KaK HAayKH, OCO3HaHUs € pos B (pOpMUPOBAHUU
PAIMOHAILHOTO  HAYyYHOT'O MBINUICHHUS, CO3IaHUM IEJIOCTHOTO MPEACTABICHUS
00 OKpyXarolleM MUpPE KaK O €IMHCTBE NPUPOIbI U UEJIOBEKA, B TIO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIIeM COXpaHEHHsI TPUP OJHOIO PABHOBECHS;

yOeXIEHHOCTH B 0000 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOM IIMBUIIN3AIINH: B €€
T'YMaHUCTUYECKOW HANpaBICHHOCTH M BAKHOM pOJM B CO3JaHMU HOBOW 0asbl
MaTepUAIbHON KYJIbTYphl, PEIICHUU TJOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeNIOBEUECTBA — CHIPHEBOI, SHEPTETUYECKOM, MUIIIEBON U IKOJIOTUYECKOI O€30MacHOCTH,
B Pa3BUTHHU MEAMIIMHBL, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TPyAa U IKOJIOTHIECKU
KOM(DOPTHOM )KM3HU KKIOTO YieHa 00IIecTBa;

€CTeCTBEHHO-HAYYHO! TPaMOTHOCTH: MOHUMAHHS CYINTHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YeMbIX B ©CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCTOJIL30BAThH TOJIy4aeMble
3HAHUS JJI aHaIu3a U OOBSICHEHMS SIBICHUH OKPYXKAIOIIEr0 MHUpPa W MPOUCXOSIINX
B HEM M3MEHEHWI, yMEHUs JielaTh 0OOCHOBAaHHBIE 3aKITIOUEHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ MMEIOIIMXCSI TAHHBIX C LETbIO TOJTyYEHHsI JJOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCTIOJIb30BaTh XUMUYECKHE 3HAHUS IS PEIICHUS
npo0JIeM B pealTbHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U HCCIICI0BATEbCKOH IEATEILHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HEMpPEPhIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaAHUIO,
K aKTHBHOMY TOJIy4YE€HHIO HOBBIX 3HAHUH MO XWMHUU B COOTBETCTBUHU C >KU3HEHHBIMU
NOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJda B pa3imuHbIX cdepax mnpodeccruoHaabHON
TeSITETHHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenmerHbie pe3ysabTaThl OCBOEHHS YHEOHOTO NpeaMeTa « XUMHUsD) Ha YPOBHE
cpeaHero oo1iero oopa3oBaHus BKIIFOYAIOT:

3HauYMMBbIE TUISL dbopmupoBaHus MHUPOBO33PEHUS o0 yJarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIlEHAyYHbIEe TMOHATHUS, OTpa)KaroIye
LEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CTIEUU(UKY METOA0B MO3HAHMS, UCTIOJIB3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO, YHEPTHUs, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHsl, UCCIEIOBAHUE,
Ha0JII0/IEHUE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHUE);

YHUBEpCAIbHbIE YueOHbIe JIeHCTBUA (IIO3HABATENbHbIE, KOMMYHHUKATUBHBIC,
peryiiaTuBHbIE), obecnieunBarolie GopMUpPOBaHUE (PYHKIIMOHATBHOM TPAMOTHOCTH U
COLMAIbHOW KOMIIETEHIIMHY 00YyYaroLMXCs;

CIIOCOOHOCTh O0YYaroIIMXCsl MCTOJIb30BaTh OCBOEHHBIE MEXKIHMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE IEUCTBUS B NIO3HABATEILHOM U
COLIMAIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU y4€OHBIMU
N03HABaTEIbHBIMU, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIC YUeOHbIE AeCTBUS
ba3oBbleJlornueckue 1eMCTBUS:

CaMOCTOSITENIbHO (POPMYITMPOBATh M aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBaTh;

OTIPENEIATh LN AEATEIIbHOCTH, 331aBas NapaMeTPbl U KPUTEPHUH UX JOCTHKCHUS,
COOTHOCHTB PE3YJIbTATHI IEATEIIBHOCTH C TIOCTABIICHHBIMU LIETISIMU;

MCTO0JIb30BATh MMPU OCBOCHUU 3HAHWUW MTPUEMBI JIOTUIECKOTO MBIIUICHUS — BBIIEISATh
XapaKTEPHbIC MPU3HAKKA TMOHATHUN W YCTAHABJIMBATh HMX B3aUMOCBS3b, HCTOJbL30BaTh
COOTBETCTBYIOIIHUE MOHATHS JIJI1 00BSICHEHUS OTACIbHBIX (DAaKTOB U SIBJICHU;

BBHIOUpATh OCHOBAHMSI W KPUTEPUM ISl KIacCU(PUKAIMU BEIIECTB U XUMHYECKHUX
pEaKLNA;

YCTaHaBJIUBaTh MPUMUHHO-CJICACTBEHHBIE  CBSI3M  MEXKIY  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYXKJCHUSI (MHIYKTUBHBIC, JEAYKTUBHBIEC, [0 aHAJIOTHH),
BBISIBIIAIT 3aKOHOMEPHOCTHM M MPOTHUBOPEYMS B PAaCCMATPUBAEMBIX  SIBJICHUSIX,
(GhopMyITUpPOBaTh BHIBOIBI U 3AKITFOUCHUS,

MPUMEHSTh B IMPOLIECCE TMO3HAHMS, HUCMOJIB3YEMbIE B XUMHUHU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJICITH, TTPe0OPa30BHIBATH MO/ICIBHBIC TIPEICTABICHIS — XUMHYECKHM 3HAK
(cuMBOJI) DreMeHTa, XUMHUYecKas ¢GopMysa, ypaBHCHHE XHMHYSCKOW pEaKIUd —
IIPH pEIICHUHN YIeOHBIX TIO3HABATEIbHBIX U MPAKTHYCCKHUX 3a/1a4, IPUMCHATh Ha3BaHHBIC
MOJEIbHBIE TPEACTABICHUS JJIs1 BBIIBJICHUS XAPAKTEPHBIX MNPH3HAKOB H3Y4acMBbIX
BEIIECTB U XUMUYECKUX PECAKIUH.



Bba3oBble uccienoBareibCKHe 1eHCTBUA:
BJIaJICTh OCHOBAMH METOJI0B HAyYHOT'O MIO3HAHHUS BEIIECTB M XUMUYECKUX PEaKIIUA;
dhopMyMpOBaTh LIEAM W 3aJ1a4d UCCICIOBAHMS, UCTIOIb30BaTh MMOCTABJICHHBIC U
CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA ITO3HAHUS U
OCHOBBI 11 (DOPMHUPOBAHUS THUIOTE3HI TI0 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXIICHUM;

BJIJICTh HABBIKAMHU CAMOCTOSITEIbHOTO TIJIAHUPOBAHUS U TIPOBEICHUS YIEHUICCKUX
AKCTICPUMEHTOB, COBEPIIICHCTBOBAaTh yMEHHMsS HaOMOAaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO TPOTHO3MPOBATh €ro pe3ysbTar, (OopMyIUpoBaTh OOOOIICHHUS H
BBIBOJIbI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3YyJIbTAaTOB HCCJICAOBAHMS, COCTaBISAThH
000CHOBaHHBIN OTYET O TIPOJICITAHHOU PadOTE;

MpUOOpETaTh OTBIT YUYCHUUECKOMN UCCIICIOBATENILCKOM U POEKTHOM eI TeTLHOCTH,
MPOSIBIISITH CIIOCOOHOCTH Y TOTOBHOCThH K CAMOCTOSATEILHOMY TIOMCKY METOOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMUYHBIX METOJIOB MO3HAHMUS.

Pabora c undgopmanmeit:

OPHWEHTHUPOBATHCS B PA3JMIHBIX UCTOUHHMKAX HMH(pOpMamu (HAydIHO -TIOMyJIspHas
JaUTEpaTypa XUMHYECKOTO COJEp)KaHMs, CIIpaBOYHbIe Mocobusi, pecypcbl MHTepHeTa),
aHATTM3UPOBATh WHHOPMAIIMIO PA3IMIHBIX BUIOB M (OPM MPEACTABICHHS, KPUTHICCKU
OLICHUBATh €€ T0CTOBEPHOCTh U HETPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3apPOChl U MPUMEHATH PA3IMIHbIE METO/IbI MIPH MOUCKE U 0TOOpE
uH(bOPMAITIH, HEOOX0IUMOM IS BBITIOJTHEHHS yUeOHBIX 3a71a4 ONIPENCTIEHHOTO THITA;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUA  HMH(OPMAIMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IUIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITCIIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TMPEACTaBICHUS HH(POPMAIHH
(cxeMsbl, TpaduKy, TUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CpeICTBA MpH paboTe C XHUMHYCCKOU
nH(OpMaNKe: MPUMEHATh MEKITPEAMETHBIC (PU3MISCKUE U MaTEMaTHIECKIE) 3HAKA U
CHUMBOJIBL, POpMYIIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W TPEOOpa3OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HArJIS,THOCTH.

KomMMmyHnKkaTHBHBIE YHUBepPCaJbHbIe YUeOHbIE 1eHCTBUA:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMol TeMbl B XOJ€ Juajiora
W/WIM  JTUCKYCCUM, BBICKA3pIBaTh WIEH, (POPMYIUPOBATH CBOM  MPEJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3EHTALMEM PE3YJIbTATOB IIO3HABATEIBHOU JEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUU
XUMHUYECKOT0 S3KCIEPUMEHTa, MPAKTUYeCKOW pabdOThl MO HCCIEJOBAaHUIO CBOMWCTB
M3Y4aeMbIX BEIIECTB, peaM3alMd Y4eOHOro NpoeKTa U (POPMYITUPOBATh BBIBO/IbI
[0 pe3yibTaTaM IPOBEIEHHBIX MCCICAOBAHUNM MYTEM COTJIACOBAHUS MO3UIMN B XOJIE
00CYXIeHHsI 1 0OMEHAa MHEHUSIMH.



PeryasituBHble yHMBepCaJbHbIe Y4eOHbIC JeHUCTBUSA

CaMOCTOSITEIbHO ~ IUIAHUPOBAaTh M OCYIIECTBIISITH CBOIO  IIO3HABATEJbHYIO
NeSITENbHOCTh, oOmpenenss e€ UenM M 3adayd, KOHTPOJIMpPOBaTb M IO  Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATH MpeJIaraéMblii alrOpUTM JIEHCTBUI IPH BHITIOJIHEHUN
y4eOHBIX M HCCJICIOBATEILCKUX 33/1a4, BEIOMpaTh HanOosee 3PPEeKTUBHBIN CIOCO0 UX
peleHus ¢ y4E€TOM MOJTy4eHHs HOBBIX 3HaHUH O BELIECTBAX U XMMUYECKUX PEaKIMAX;

OCYHIECTBJISIT CaMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKHU.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOECHUS Kypca «OpraHuyeckas XUMHs» OTPaKaroT:

c(hopMUPOBAHHOCTH MIPEICTABJICHUI O XUMHUUECKON COCTABIIAIONIEH €CTECTBEHHO-
HAYYHOU KapTHHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBIICHUH IPUPOBI, B GOPMHUPOBAHUHT
MBITIUIEHUSI ¥ KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHATHHON IPaMOTHOCTH, HEOOXOaUMOM
ISl peIIeHUs TPaKTUYeCKUX 3a7ad M SKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBbIO M IPUPOJHOU CPENE;

BJIAJICHAE CUCTEMOU XUMUYECKUX 3HAHUN, KOTOPasi BKIKOYAET: 0CHOBOIIOJIAratoIIMe
NOHATUSL (XMMHUYECKUN D3JIEMEHT, aTroM, 3JIEKTPOHHas 000JI0YKa aTroma, MOJIEKyJa,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (GopMmyia
(pa3BEpHYyTas U COKpalEHHast), MOJb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, YTIIEpOIHbIN
ckeneT, GyHKIMOHAIbHAS TPYIIa, paJuKall, i30MEpHsl, HK30MEPbI, TOMOJIOTUYE€CKHM P,
TOMOJIOTH, YTJIEBOAOPOJIbI, KHUCJIOPOA M a30TCOJAEPIKALIME COECIUHEHUs, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCITUHEHNS ); TCOPUHN U 3aKOHBI
(Teopus cTpoeHus oprannueckux Bemiects A.M. byTiepoBa, 3aKk0H COXpaHEHHUsI MACChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3IK XUMHUH; MUPOBO33PEHUECCKUE 3HAHUS,
JIEKAIUE B OCHOBE MOHWMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJIICHUU,
(aKTOJIOTUUECKHE CBEICHHUA O CBOMCTBAX, COCTaBe, NOJYYEHUHM U O€30IacHOM
UCIIOJIb30BAaHUM BAKHEUINIMX OPTAHUYECKUX BEIIECTB B OBITY M TPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA,;

Cc(hOpMHUPOBAHHOCTh YMEHHH BBUSIBISITH XapakTepHbIE TMPU3HAKUA TOHATHH,
YCTaHABIMBATh WX B3aWUMOCBS3b, MHCIOJB30BaTh COOTBEICTBYIOLIME  IOHATHUSA
IIPU OTNIMUCAHUU COCTaBa, CTPOEHUS U ITPEBPAIICHUN OPTaHUYECKUX COETUHEHHUN;

C(hOpMUPOBAHHOCTh ~ YMEHMM  HWCMOJB30BaTh  XUMHUYECKYI0  CHUMBOJIMKY
TSI COCTABIICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) hopMy
OPraHMYECKUX BEIIECTB M YPABHECHUW XMMHUYECKHX PEAKUWN, W3TOTABIMBATH MOJIEIN
MOJIEKYJI ~OpPTraHMYeCKMX BEIIECTB [UIA WUIKOCTPALMUA MX XAMHYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh yYMEHUW YCTAHABIMBATh TMPUHAJICKHOCTh M3YYCHHBIX
OpTraHWYECKHX BEIIECTB MO MX COCTaBY U CTPOEHUIO K OTIPENEeIEHHOMY KJlacCy/TpyIie



COENUHEHHN  (YIJIEBOJOPOABL,  KUCJIOPOJ M  a30TCOAEPIKAIIME  COCIUHEHMS,
BBICOKOMOJICKYJISIPHBIE COEIWHEHMs), JaBaTh KM Ha3BaHWsS TI0 CHCTEMaTHYECKOU
nomenkiatype (IUPAC), a Taxke TPUBOAWUTH TPHUBUAIBbHBIC Ha3BaHWSA OTIEIbHBIX
OpraHuYeCKUX BEIeCTB (3TUJICH, POTIUJIEH, alleTUIICH, STHUJICHIJIUKOJIb, TJIMIEPUH, (DEeHOI,
dbopmanpaeru, areranbaeruj, MypaBbHUHas KHUCJOTa, YKCYCHas KHCJOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIIF0K03a, GPYKTO3a, Kpaxmall, [eJUTI0I03a, TIIMIUH ),

c(hopMHUPOBAHHOCTH YMEHUS OTIPEAEIATh BUJIbI XUMUYECKOM CBSI3U B OpraHUYeCKUX
COEAMHEHUSIX (OIUHAPHBIE U KPATHBIE);

C(hOpMUPOBAHHOCTh ~ YMEHHUSI TMNPUMEHATH TMOJIO)KEHHUS TEOPUU  CTPOCHUSA
oprannueckux BemecTB A.M. byriepoBa st oOBSICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOEHMSI; 3aKOH COXPAHEHHUSI MACChI BEILIECTB;

c(hopMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, PUBMUECKUE U
XUMHYECKHE CBOMCTBA THUMHYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIaCCOB OPTAHUYECKUX
BeIECTB (METaH, 9TaH, STWJICH, MPOTWJICH, alleTwieH, OyraaueH-1,3, MetunoyTaaueH-
1,3, OeH30J, METaHOJ, 3TaHOJI, STWIECHIJIMKOJb, TIJIMLEPUH, (DEHOJ, aueTaabIeru,
MypaBbUHasI U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmaj, LEUII0J03a, aMUHOYKCYCHas
KHCJIOTAa), WUIIOCTPUPOBATh TI'E€HETHUYECKYI0 CBS3b MEXAY HUMHU YpPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUUECKUX PEAKLUI C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

C(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpH30BAaTh HMCTOUHHUKH YIJIEBOJAOPOJAHOIO
ChIpbsi (HE(Th, MPUPOAHBINA Ta3, Yrojb), CIHOCOOBI UX IMEPepabOTKU M MPaKTHUYECKOEe
IPUMEHEHHE MTPOAYKTOB NEpepabOTKH;

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOAUTH BEIUYHCICHUS 110 XUMUYECKAM YPaBHEHUAM
(Maccel, 00BEMA, KOJMYECTBA KCXOJHOTO BEHIECTBA WM TMPOJAYKTa PEAKIMU TIO
U3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIN IPOJAYKTOB PEAKIIMN);

c(hopMHUPOBAHHOCTh YMEHHH BIIQJ€Th CUCTEMOW 3HAHUK 00 OCHOBHBIX METOIaX
HAy4YHOTO MO3HAHHWA, UCTIOJIb3YEMBIX B XUMUU MPHU U3YyYEHUH BEUIECTB U XUMUYECKHUX
ABJeHUN (HAOJIIO/IEHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJACIUPOBAHUE), HUCIIOJIH30BaTh
CHUCTEMHbIC XUMUYCCKUE 3HAHUS JJI1 MPUHATHUS PEIICHUN B KOHKPETHBIX KMU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOJaTh TPaBWIA IIOJE30BAHUSI XUMHUYECKOU
MOCYI01 1 JabopaTopHBIM 000PY0BAaHUEM, a TAKXKE ITPABHJIA 00OpAIIIEHHUS C BEIIIECTBAMU
B COOTBETCTBHUU C UHCTPYKLHMSMH 10 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

C(hOpMUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBAaTh W BBINOJHATh  XUMHUYECKHM
HKCIIEPUMEHT (IPEBpAIlCHUs OPraHUYECKUX BEIIECTB NPU HArpeBaHUU, IOJTyYEHHUE
ATUJICHA U U3YYEHHE €r0 CBOMWCTB, Ka4€CTBEHHBIE PEAKIIMM OPTAHUYECKUX BEIIECTB,
JeHarypalys O€NKOB NpU HarpeBaHUM, IBETHbIE PEAKUMU OEJIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKHU O€30MacHOCTU MPU OOpaIllEHUH C BEIIECTBaMU U Ja0OpaTOPHBIM
000pynOBaHUEM, MPEACTABISATh PE3YJIbTAThl XMUMHUYECKOTO JKCIEpUMEHTa B (opMe
3aliCH YPABHEHUN COOTBETCTBYIOIIMX PEAKIMIA U (POPMYIUPOBATh BbIBOJIBI HA OCHOBE
ATUX PE3YJILTATOB;



c(hOPMUPOBAHHOCTh ~ YMEHUM  KPUTHMYECKA  AHAJIM3UPOBATh  XUMHYECKYIO
UH(POPMALHUIO, TIOJYYaeMYI0 U3 PAa3HbIX HCTOUHUKOB (CpeacTBa MacCOBOM MH(OPMAIHH,
HNuTepHeT U Ipyrux);

c(hopMHUPOBAHHOCTHh YMEHHI COOTFONATh MpaBUiIa YKOJOTMYSCKH 11E71eC000pa3HOTO
MOBENICHUS B OBITY U TPYAOBOM JEATEILHOCTH B LENAX COXPAHEHHUSI CBOETO 3/I0POBbS U
OKpPYKAaIoIlle MPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3IACHCTBHS Ha >KHUBHIC
OpraHU3MBbI ONPeIENEHHBIX OPTaHUYECKUX BEILECTB, MOHUMas cMbIch nokazarens [1/1K,
HOSICHATh HA TMPUMEpPax CMOCOObI yYMEHBIIEHUS U TPENOTBPALICHUS HX BPEIHOTO
BO3/ICUCTBUS HA OPTAHU3M YEJIOBEKA;

Ui OOy4YarolIMXCs C OTPAHUYCHHBIMH BO3MOXKHOCTAMH 3[I0POBBS: yMEHHE
OPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAaX TMO3HAHHUA BEUIECTB WU
XUMUYECKUX SIBJICHU;

JUIA CIIETIbIX U CJA0OBHASIIMX OOYYarOIIMXCS: YMEHHE HCIOJb30BaTh peibedHO
TOUEYHYIO cucteMmy o0o3HaueHuit JI. bpaiins qia 3anucu xumuaeckux GopMyi.

11 KJJACC

[IpenmeTHbie pe3yabTaThl OCBOCHUS Kypca «OOIas U HEeOpraHuyecKas XUMUSD)
OTPaXkaroT:

c(hopMUPOBAHHOCTH NPE/ICTABJICHUN: 0 XHUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJM XUMHUU B TO3HAHUM SIBJICHUN TPUPO/IBI,
B (OpPMUPOBAaHUU MBIIUICHUS U KYJbTYphl JIMYHOCTH, €€ (YHKIMOHAIbHOMN
IrPaMOTHOCTH, HEOOXOIMMOU MJii PEUICHMs] MPAKTUUECKUX 3a7a4 W DKOJOTHUYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U TPUPOTHOM CPEIIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHM, KOTOPAsi BKIKOYAET: OCHOBOIIOJIATatOIIUe
NOHATHA (XMUMHUYCCKUH 3JIEMEHT, aToM, HW30TOom, S-, P-, O- 3JIeKTpoHHBIC OpOUTAIH
aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBII 00BEM, BaJICHTHOCTD,
AEKTPOOTPUIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas CBs3b (KOBaJICHTHas,
MOHHAsl, METALTMYECKAsl, BOJAOPO/IHAs ), KPUC TAJUIMYECKAs PEIIETKA, TUITBI XUMUYECKUX
pEaKIui, pacTBOP, JIEKTPOIUTHI, HEANEKTPOIUTHI, AICKTPOIUTHUECKAS JUCCOLMALIMS,
OKHCJIMTENIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOM pEaKIHWH, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOpHS DJIEKTPOJIMTUUYECKOW  JHUCCOIMAINH,
nepuonnyeckur 3akoH .M. MenaeneeBa, 3aKkOH COXpaHEHHUS] MAacCChl BEIIECTB, 3aKOH
COXpaHEHUsI W TPEBPAIlEHUSI YHEPTUU MPU XUMHIECKUX PEAKITUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $SI3bIK XHMHUH, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIME B OCHOBE
MMOHMMAHUS TPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SIBJICHUN, (PAKTOJIOrHMUECKHE
CBEJICHMSI O CBOMCTBAX, COCTaBE, MOJYYCHUH U O€30TTaCHOM HCTIOJL30BAHUN BaYKHEHTIINX
HEOPTaHUYECKUX BEIICCTB B OBITY M MIPAKTUYECKOM NS TEILHOCTH YEJIOBEKA,

C(hOpMUPOBAHHOCTh yYMEHUH BBIIBJISITH XapaKTEPHbIC TMPU3HAKA TOHITHM,
YCTaHaBJIUBaTh WX B3aWMOCBSI3b, HCIIOJH30BaTh COOTBETICTBYIOIIUE IOHSITHUS
MIPU OTIMUCAHUW HEOPTAHWYECKUX BEIIECTB U UX MPEBPAICHUIA;



C(hOPMUPOBAHHOCTh ~ YMEHHMHA  HMCIOJIB30BaTh ~ XUMHUYECKYI0  CHUMBOJIUKY
s cocTaBieHus GOpMyNl  BEHIECTB W ypPaBHEHMM XUMHUYECKHX PEaKIui,
cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBHalibHbIE HAa3BaHHS OTIEIbHBIX
HEOPTaHMYECKUX BelecTB (YrapHbIW ra3, YIIEKUCIIbII ra3, aMMUakK, raimeHas U3BECTb,
HEraii€Hasi U3BeCTh, TUThEBAS COJIA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHH OMNpEAENsATh BaJIEHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JMYHOIO COCTaBa, BHUJ XMMUYECKOU CBA3U
(KOBaJICHTHAsA, MOHHAsA, METAJUINYECKasd, BOAOPOJHAI) B COCAUHEHUAX, THUII
KPUCTAUTMYECKON PEMIETKA KOHKPETHOI'O BEIIECTBA (aTOMHAs!, MOJIEKYJIsIpHAsi, HOHHAs,
METAJUINYECKAs ), XapaKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUY €CKUX COCANHEHN;

c(hOpMUPOBAHHOCTh YMEHMU YCTaHABIMBATh MPUHAIEKHOCTh HEOPTaHMYECKUX
BEIIECTB IO HMX COCTaBY K OMNPEIACIEHHOMY KJacCy/TpyIie COeIUHEHUH (IpoCcThbie
BEIIECTBA — METAUIbl U HEMETAaUIbl, OKCHIIbI, OCHOBAHMs, KHUCJOTHI, aM(pOTEpHbIE
TUAPOKCHUIBL, COJIN);

c(hOPMUPOBAHHOCTh YMEHHUH PACKphIBaThb CMBICI TEPUOJUYECKOTO 3aKOHA
JI.W. MenneneeBa 1 JEMOHCTPUPOBATh €0 CUCTEMATUZUPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

C(hOpMHPOBAHHOCTh YMEHUI XapaKTEpH30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoid CHCTEMBI XUMUYECKHX
anemenToB JI.M1. MenneneeBa, HCIOb3Ys MOHSITUS «S-, P-, 0-3JIEKTPOHHBIC OpOHUTAIIIY,
«IHEPreTUYECKUE YPOBHW», OOBACHATh 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEAMHEHUU Mo nepuojaM u rpynnam llepuonumueckoit
CUCTEMBI XUMHYECKUX deMeHTOB [[.M. Menpaeneena;

c(hOopMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOUIME XUMHUYECKHE
CBOIMICTBa  HEOPraHMYECKUX  BEIUECTB  PA3JUYHbIX  KJIACCOB,  MOJITBEPXKIATh
CYILIECTBOBAHUE T'E€HETHUYECKOM CBSI3U MEXKJYy HEOPTraHMYeCKHMMH  BeIlECTBAaMU
C MOMOILIBIO YPAaBHEHUI COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIUH;

C(hOpMUPOBAHHOCTh ~ YMEHMSI  KJIACCU(UUUPOBAThL  XUMHUYECKHE  PEAKIHU
[0 pa3jMYHbIM MNpH3HAKaM (YUCIY M COCTaBy pEarvpyrolidx BEUIECTB, TEIJIOBOMY
ahdeKkTy peakiuu, H3MEHCHHMIO CTEIeHEH OKHCJICHHUS JJIEMEHTOB, OOpaTMMOCTH
peaKIuy, y4acTHIO KaTaln3aropa);

C(hOpMUPOBAHHOCTh YMEHHUM COCTABJISTh YPABHEHHS PEAKIMM Pa3IMUHBIX THIIOB,
MOJIHBIE W COKpalIEHHBbIE YpaBHEHUs PEaKIMi HOHHOTO OOMEHA, YUYMTHIBas YCJIOBUS,
MIPU KOTOPBIX 3TH PEAKLMHU YT 10 KOHILIA;

c(hOpMUPOBAHHOCT, ~ YMEHUW  TPOBOJUTH  PEAKIMH,  IOJITBEPHKIAIOIIIE
Ka4eCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAHWYECKUX BEILECTB, PACIO3HABATH OMBITHHIM
MyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX HEOPTaHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCT, ~ YMEHHUW  pacKpbiBaTb  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX PEAKIIMN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3TUX
peaKkuuu;



c(hOpMHUPOBAHHOCTh YMEHWUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peaKuu OT PAa3IMYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMHYECKOTO pPaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHET0 Bo3aercTBHs (mpuanu Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepPU30BaTh XMMHUUYECKHE MPOLIECCHI, JISKAIIMe
B OCHOBE IMPOMBIIUICHHOTO TIOJYyYEHUS CEpHOM KHUCJIOThl, aMMHaKa, a TaKxkKe
c(hopMHUPOBAHHOCTD MPEICTABICHUN 00 OOIMX HAYYHBIX MPHUHIMIAX M SKOJOTMISCKUX
npo0bJieMax XuMHUYECKOTO IPOU3BOJICTBA;

c(hopMUPOBAHHOCTH YMEHHM TPOBOIUTH BEIYUCIICHUS C UCTIOJIb30BAaHUEM MTOHSATHS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE», 00HEMHBIX OTHOIICHHUM T'a30B MPU XUMUYECKUX
peaKusaX, MacChl BEILIECTBA UM 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wik 00bEMY OIHOTO M3 YYacTBYIOLIMX B PEAKLMU BEIIECTB, TEIIOBOTO 3¢ derra
peaKuy Ha OCHOBE 3aKOHOB COXPaHEHMs] MacChl BELIECTB, MPEBPAIICHUS U COXPAHEHHUS
SHEpIuu;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIIO/IaTh TNpaBWiia IOJb30BAaHUS XUMHUYECKOU
NOCY101 U 1a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE IPaBUiia 00paIleHus ¢ BELLIECTBAMU
B COOTBETCTBHUU C HHCTPYKLHMSIMH I10 BBITIOJIHEHUIO TJA0OPAaTOPHBIX XUMUYECKUX OTIBITOB,;

Cc(hOpMUPOBAHHOCTH ~ YMEHUN  IUIAHUPOBAaTH W BBHINOJHATH  XUMHUYECKHIMA
DKCIIEPUMEHT (pa3JIoKEHUE TMEPOKCHIAa BOJAOPOAA B TNPUCYTCTBUM KaTalM3aropa,
OTPENENICHUE CPENbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBLHOTO WHIMKATOPA,
BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKLUU, PEaKlUu MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMK Ha CyNb(at-, KapOoHaT- ¥ XJIOPHUIA-aHUOHBI, HA KaTHOH
aMMOHHUS, PEIIEHUE SKCTIEPUMEHTAIBHBIX 3371a4 10 TeMaM «Metamb» u « Hemeramiby)
B COOTBETCTBHUHU C NPaBUJIAMH TEXHUKH 0€30TIaCHOCTH MPH 0OpaIeHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyAOBaHHWEM,  MPEACTABISITH  PE3YNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3amucCH YpaBHEHUH COOTBETCTBYIOIIMX pEAKIMA U
bopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

C(hOpMHUPOBAHHOCTh ~ YMEHMM  KPUTHUYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
uHbOpMaIMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHHKaIuu, VIHTepHeT U ApYyrux);

c(hopMHUPOBAHHOCTh YMEHM COOJII01aTh MPaBUJIIa KOJIOTHUECKH 11€71€C000pa3HOTO
MOBEACHUS B OBITY U TPYIOBOM JEATEILHOCTH B LETSIX COXPAHEHUS] CBOETO 3/I0POBbS U
OKpYXKarollled MPHUPOAHON CpEIbl, OCO3HABATH OMACHOCTb BO3JIECHUCTBUS HA >KUBBIE
OpraHu3Mbl OMpENeNEHHbIX BEUIECTB, MOHMMAas cmbicy nokazarens I[IJIK, mnosicHsTh
Ha MpUMepax CrnocoObl YMEHBIICHHS U MPEJOTBPAILEHHUS WX BPEIHOTO BO3CHCTBUS
Ha OpraHu3M UY€eJIOBEKa;

JUIsl  OOy4arolMXCsl € OrPAaHWYEHHBIMU BO3MOKHOCTIMH 370POBBS: yYMEHHUE
NPUMEHATh 3HaHMS OO0 OCHOBHBIX JOCTYNHBIX METOJaX TO3HAaHHUA BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIENBIX U CIAabOBUASIIMX OOy4YaloIIMXCsA: YMEHHE HMCIOJb30BaTh PebeHO
TOYEUHYIO cucTeMy 0003HaueHu JI. bpaiind 1 3anucu Xumuueckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmenoBanue
No KommuaectBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3aeNnoB U TEM [IporpamMmHoOe coiepxanye
/11 4acoB 00yJaroImXCs
y4e0HOTO MpeaMeTa
Pa3nenl. Teopernueckue 0CHOBBI 0PraHuy ecKOil XMMUH
1.1 | IIpenmer 3 [Ipenmer opraHnyecKOr XMMHUM: PackpbIBaTh CMBICI H3y4aeMBbIX
OpTaHUYECKOU XUMUHU. €€ BOBHUKHOBEHHE, pa3BUTHE U MOHSATHUM (BBISIBJISITH UX XapaKTePHbIE
Teopus ctpoeHus 3HAQUYCHHE B TIOJTyYE€HUH HOBBIX BEIIIECTB | MPHU3HAKH), yCTAaHABIMBAThH X
OPTaHUYECKUX ¥ MarepuaioB. Teopus cTpoeHus B3aUMOCBSI3b.
COEIMHEHUN OpPraHUY€ECKUX COCAUHEHUN [IprMeHAThH HOJI0KEHNUS TEOPUU

A.M. bytnepoBa

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxeHus. CTpykTypHbie (POpMyIIbI
OpraHu4eCcKuX BemecTs. ['omomnorus,
n3omepus. XUMHAYECKasi CBSI3b

B OPTaHUYECKHUX COCIUHEHUAX: KDATHBIE
CBSI3H, G- U T-CBS3U.

[IpencraBnenue o knaccupukanum
opraHuuYeckux BeniecTs. Homenknarypa
OPraHNYEeCKUX COCTUHEHUIN
(cucTemarnyeckas) v TPUBHAJIbHBIE
Ha3BaHUs BAKHEUIIMX MPEICTaBUTENEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCIEPUMEHTAIbHbIC METO/IbI
U3Yy4YeHMs BeLeCTB U MX IIPpeBpaLLe HU:

CTPOCHUS OPTAaHUIECKUX BEIIECTB
A. M. bytnepoBa njist 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOCHHUS.

Hcnons30BaTh XUMHYECKYIO CUMBOITUKY
JUTSL COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIEHHO) (OpMYJT OpraHUUEeCKUX
BEIIIECTB.

Omnpenenste BUIbI XAMUUECKOU CBSI3U
(oquHapHBIE, KPATHBIE) B OPTaHIMYECKHX
COEIMHEHUSIX.

PackpbIBaTh poJib OPTaHUIECKON XUMHUU
B PUPO/JIE, XapaKTePU30BaTh e




e JlemoHCTpaLuu:

— O3HaKOMJIEHHE ¢ 00pa3lamMu
OpraHNYECKHX BEIIECTB U MaTepUalaMH
Ha UX OCHOBE;

— OIIBITHI IO TIPEBPALICHUIO
OpraHUYECKHUX BEIIECTB MPU HArPEBAHUU
(mmaByieHUe, 0OYTIMBAaHUE W TOPEHUE).

e JlaboparopHbI€ OMBITHI:

— MOJIEIIUPOBAHUE MOJIEKYT
OpTraHUYECKHUX BEIIECTB

3HAYCHHE B JKM3HH YEJIOBEKA,
WITFOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMHU.

HabnromaTe 1 onmMCHIBATH
JEMOHCTPAIMOHHBIC OTIBITHI; IIPOBOIUTh
1 OITMCHIBATh JJAOOPATOPHBIEC OTIBITHI U
npakTuYeckue padoThl

Hroro no pazneny

Pa3nen 2. YriieBogopoabl

2.1 | IlpenenvHbie

YIJICBOIOP OBl —
AJIKaHbI

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHUYECKUM psd. MeTaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANTKAHOB!
COCTaB, XUMHYECKOE CTPOECHUE,
busznuecKkue 1 XuMU4YECKUe CBONCTBA
(peakuuu 3aMeIleHnus U TOPEHuUs ),
HaXO0JI€HUE B IPUPO/IE, OJIYyUECHUE U
pUMEHEHHE

2.2 | HempenenpHbIe
YTJIEBOIOP OIBI:
aJIKEHBI, aJIKaTUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHUH PsiI. DTHIICH —
IIPOCTENIINM IPEACTABUTEND AJIKEHOB:
COCTaB, XUMHYECKOE CTPOEHHE,
busnueckue 1 XUMUYEeCKHUe CBONCTBA
(peakuuu ruApUpOBaHHUS,
raJIoOrTeHUPOBAHUS, THAPATAIUH,

PackpbIBaTh CMBICI M3y4aeMbIX
NOHATHUH (BBIABIIATH UX XapaKTEPHbIE
NPU3HAKH ), yCTAaHABJIMBATH UX
B3aMMOCBA3b, HCTI0JIb30BAThH
COOTBETCTBYIOLIHE MOHITHUS

IIPY OITMCAHUH COCTAaBAa, CTPOCHHUS U
IIPEBPALICHUI OPTraHUYECKHUX
COEIMHEHUM.

Hcnonb30BaTh XUMHUYECKYHO CHMBOJIUKY
JUJIs1 COCTABIIEHUS] MOJIEKYJIIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIEHHO) (OpMYJT OpraHUUECKUX
BEILECTB.

YcraHaBmmMBaTh NPUHAIEKHOCTD
BELIECTB K ONPEIEICHHOMY KJIacCy




OKHCJICHUS ¥ TIOJITUMEPU3ALIUN )
HAXO>KJIEHUE B PUPO/IE, MOJTy4YCHHUE U
MIPUMEHEHHE.

Ankamuensl: Oyraaues-1,3 u
MeTUIOyTaiueH-1,3, XuMuaeckoe
CTPOCHHUE, PEaKIIHs MOJIMMEPHU3alliH,
npuMeHeHue (17151 CuHTe3a
MIPUPOTHOTO M CHHTETHYECKOTO
Kay4dyKa U pE3UHBI).

AJIKMHEBI: COCTaB M 0COOECHHOCTH
CTPOEHHS, TOMOJIOTUYECKUH PSII.
AlleTusieH — MpOoCTeUIUH
MPEACTAaBUTEIh AIKMHOB: COCTAB,
XUMHUYIECKOE CTPOCHHE, PU3NICCKHE U
XUMHUYECKHE CBOMCTBA (PEaKIun
THAPUPOBAHMS, TAIOTCHUPOBAHMS,
TUpaTa TOPEHUS ), HAXO0XKICHUE

B IIPUPOJIE, TOTyICHUE ¥ TIPUMECHECHUE

2.3

Apomarnueckue
YTJIEBOOPOIbI

ApeHbl: 6€H30J1 1 TOTYO0JI, COCTAaB,
XUMHYECKOE CTPOCHUE MOJIEKYI,
(bU3UIECKUE K XUMUYECKUE CBOMCTBA
(peaknuu raJoOTeHUPOBAHUS U
HUTPOBAHUA ), MOJTyYEHUE

U IpuMeHeHne. Biusane 6enzona

Ha OpTaHu3M 4enoBeka. [ eneTnueckas
CBSI3b YIJIEBOIOPOJIOB

YTJIEBOJAOPOIOB 10 COCTABY U
CTPOEHUIO, HA3bIBATh UX

10 CUCTEMaTU4e€CKOM HOMEHKIIATYpPE;
MIPUBOIUTHh TPUBUATbHBIC HA3BAHUS
OT/CJIbHBIX MPEICTaBUTEINCH
YTJIEBOJOPOJIOB.

OnpenenaTs BUAB XUMUYECKOU CBA3U
B MOJIEKYJIaX YIJIEBOJI0PO/IOB;
XapaKTepHU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CTIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBS3H.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
npuUMeHeHue, pu3ndeckue u
XHUMHYECKHUE CBOMCTBA, BAXKHEHIIINE
CMOCOOBI TOTYYEHUS TUITHYHBIX
MpEeACTABUTENICH PA3JIMYHBIX KJIAaCCOB
YIJIEBOJOPOJI0B (METaHa, 3TaHa,
ATHUJICHA, alleTUiIeHa, OyTanueHa -1,3,
OeH3011a, TOJTy0JIa).

BBISIBIISITS TEHETUUYECKYIO CBSI3b MEXKY
YIJIEBOJOPOIaMHU U ITOITBEPKIATh €€
HaJIMYUE YpaBHCHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLui C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYIL




2.4

[Ipupoausie
UCTOYHUKU
yTJI€BOJOPOJIOB U UX
nepepaboTKa

[Mpuponansiii ra3. llomytHeie HepTIHBIC
ra3sl. Hedtb 1 €€ npoucxoxaeHue.
CnocoObl nepepaboTku He(TH:
NEPETOHKA, KPEKUHT (TEPMUYECKHUIA,
katasmTruaeckuil). [Ipoaykrel
nepepaboTKu HePTH, UX TPUMEHEHHE

B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBIN yroyb ¥ PO IyKThI Er0
nepepadoTKu.

JKCNEePUMEHTATIbHbIE METO/bI
U3Yy4YeHMs BeleCcTB

U MX NpeBpaLLeHUIN:

e /leMoHCTpanmu:

— xoJureknuu «HedTb» 1 « YT0IBY;

— BuaeopparmMeHT « Bynkanuzamus
PE3UHBIY.

e JlaboparopHbI€ OMBITHI:

— Ka4yeCTBEHHOE ONPEIEIICHUE YIIIEpOaa
Y BOJOPOJA B OPTaHUY €CKUX BEIIECTBAX;
— O3HaKOMJIEHHE C 00pa3lamu
IJIACTMACC, KAy4yKOB U PE3UHBI;

— MOJEIMPOBAHUE MOJIEKYJT
YIJI€BOLOPOIOB U
raJIOr€HOITPOU3BO/IHBIX.

e [IpakTueckue paboThI:

Ne 1. Tlony4yeHue 3TUIEHA U U3yUYEHUE
€ro CBONCTB.

XapakTepru30BaTh HCTOYHUKU
YTJIE€BOJOPOJIHOTO CHIPHSI (HEPTB,
OPUPOIHBIN r'a3, yroib ), CIOCOObI UX
nepepaboTKH U IPAKTHIECKOE
NpUMEHEHHE MOJTy4aeMbIX IPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/IbI IO3HAHUS — IPOBEJICHUE,
HaOJI0/IeHUE U OTIMCAHUE XUMUYECKOTO
IKCTIEpUMeEHTA (JTaOOPATOPHBIE OTIBITHI U
MpaKTHIECKUEe pabOTHI).

CrnenoBath paBuiIaM 0€30MacHOM
paboThI B Taboparopuu

IpU UCTIOJIb30BAaHUU XUMUYECKOHN
NOCYIbl U 000PYI0BaHNUS, a TAKKE
npaBuIaM OOpaIIeHus C BEIIEeCTBAMU

B COOTBETCTBUU C HHCTPYKIIUSIMHU
BBITIOJTHEHUS JTa0OPATOPHBIX OIBITOB U
MPAKTHIECKUX PaOOT IO MOTYICHUIO U
U3YYEHHUIO OPTaHINYECKUX BEIIECTB.
[IpencTaBnsTe pe3yiabTaThl
JKCTIEpUMEHTa B (popMe 3armicu
YPaBHEHUM COOTBETCTBYIOIINX PEAKIIUI
¥ JIETIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTE BEIYUCIICHUS

JUTSL OTIPENIETIEHUS MOJIEKYIISIPHOM
(bopMyITbI OPTaHUYECKOTO BEIISCTBA,
10 YPaBHEHUIO XUMHYECKON PEaKIInH.




e Pacuérnblie 3agauu:
— OIIPEAEIICHUE MOJIEKYJIPHO N

(bopMyJIbl OpraHUYECKOr0 BEIIECTBA

10 MacCOBBIM JI0JIIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;

— PacuE€Tsl 110 YPABHEHUIO XUMUYECKOU
peakuuu

CaMOCTOSTENHHO TUNIAHUPOBATH U
OCYIIECTBIISITH CBOO TIO3HABATEIILHYIO
JeSTEIbHOCTh; MPUHUMATh aKTHBHOE
yJacTHE B TPYIIIOBOM yIeOHOM
TeSTEIbHOCTH
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Pa3znen 3. Kucsaopoacoaep:kaiue opraHudecKue coeIuHe Hust

3.1

CroupTsl. DeHo

3

[IpenenpHBIC OTHOATOMHBIC CITHPTHI:
METaHOJI ¥ 3TAHOJI, XUMHUIECKOE
cTpoeHue, GU3NIECKUe 1 XUMUYECKUE
CBOMCTBA (pEaKIuu ¢ aKTUBHBIMU
MeTaJIaMHU, TaTOT€HOBOI0POIaMH,
ropexue), npuMenenue. BogopoHas
CBsA3b. DU3UOJIIOTUYECKOE ACHCTBHE
METaHOJIa ¥ STaHOJIa Ha OPTaHU3M
qyeloBeKa.

MHOTr0aTOMHBIE CIIUPTHI: STHIICHTTUKOJIb
U TJIMIEPHH, XUMHYECKOE CTPOCHHE,
bu3NUEeCKUEe I XUMUIECKHE CBONCTBA
(B3arMOAEHCTBHE CO MIETOYHBIMU
MeTaJUIaMH, KaueCTBCHHAS PeaKIns
Ha MHOTOATOMHBIE CITUPTHI ).
®U3NO0JIOTUIECKOE ICHCTBUE

Ha OpraHu3M 4yenoBeka. [[pumenenne
TIIMIEPUHA U STUJICHTJTUKOJIS.

PackpbIBaTh CMBICI N3y4aeMbIX
NOHATUH (BBIABIIATH UX XapaKTEPHbIE
NPU3HAKH), yCTAHABJIMBATH UX
B3aMMOCBSA3b, UCTI0JIb30BAThH
COOTBETCTBYIOLLUE MOHITHUS

IIPY OITMCAHUH COCTAaBA, CTPOCHHUS U
IIPEBPALICHUI OPTraHUYECKHUX
COEIMHEHUN.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIs1 COCTABIIEHUS MOJIEKYJIIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIEHHO) OpMYJT OpraHUUEeCKUX
BEILECTB.

YcTaHaBmmMBaTh NPUHALIEKHOCTD
BELIECTB K ONPEACICHHOMY KJIACCy

10 COCTAaBY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJIUTH TPUBHAIbHBIE HA3BAHUS




®eHou1. CTpoeHne MOJIEKYJIbI,
du3nyeckre U XUMUYECKHUE CBOMCTBA
¢denona. TokcuayHOCTH PeHOIMa, €ro
(U3HOIOTHIECKOE ICHCTBUE

Ha opraHu3M yenoBeka. [[pumenenue
denoma

3.2

AJbJETHTBL.
Kap6oHOBbIE KHCTOTHL
CrnosxHbie 2pUpsI

Anbierust: popMabaIeruI v
aIeTaIbJIeTUI, XUMHUUIECKOE CTPOCHHE,
busnuecKue 1 XUMUIECKHUE CBONCTBA
(peakiMu OKUCJICHUS U BOCCTAaHOBJICHUS,
Ka4eCTBEHHBIC PEAKIINH ), TTOJTyUCHUE U
IpUMEHEHHE.

OIHOOCHOBHBIE NP EAETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHast
KUCJIOTa, XUMHUYECKOE CTPOECHHE,
busnuecKue u XUMHUIECKHEe CBOMCTBA
(oOmmwe CBOWCTBA KUCJIOT, PEaKIIUs
ATepUPUKAIIIN ), TTOTYICHUE U
npumeHeHne. CteapruHOBas U OJICMHOBAs
KHUCJIOTHI KaK MPEICTABUTENN BBICIIINX
KapOOHOBBIX KHCJIOT. Mbli1a Kak COJH
BBICIIINX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE JEUCTBHE.

CrnosxHbIe 3UPHI KaK MPOU3BOTHEIC
KapOOHOBBIX KUCIIOT. [ maponm3
CII0KHBIX A(GUPOB. JKUPHI Kak

OT/EJIbHBIX MPEICTABUTENEH
KHCJIOPOJICOAEPIKALMX COCTUHEHNN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pHUMEHEHNe, GU3NICCKHIE U
XHUMHYECKHUE CBOMCTBA, BAXKHEHIIIME
CIIOCOOBI MOTYYEHHS THITUYHBIX
MpeCcTaBUTENICH pa3IMUHBIX KJIACCOB
KMCJIOPOACOIEPKAIMX COCTUHEHU N
(MeTaHoOJIa, 3TaHOJIa, TJIMIIEPHUHA,
benomna, popmanbsaeruna,
areTaabJeruaa, yKCyCHOU KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, KpaxMala,
LEJUTIOJIO3bI ); BBISIBJIATH TEHETUY €CKYIO
CBSI3b MEXK/ly HUMHU U TIOJITBEPKIATh €€
HaJIMYUE YpaBHCHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKuui ¢ UCIOJIb30BaHUEM
CTPYKTYPHBIX (pOpMyI.

OnuceIBaTh COCTAB, XUMHUECKOE
CTpOEHHE U MPUMEHEHHUE KUPOB,
XapaKkTepU30BaTh UX 3HAYEHHE

TS KU3HEIeSI TEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONIACHOCTH BO3/ICUCTBUS
Ha YKMBBIC OPTaHU3MbI OTIPEACIICHHBIX
OpraHuYeCKHUX BEILIECTB, MOSICHATH

Ha IIpUMeEpax crocoObl yMEHBIIICHHS




IPOU3BO/IHBIE MIUIIEPHUHA U BBICILINX
KapOOHOBBIX KUCIOT. [ MaApOIM3 :KUpoB

3.3

VYTeBO b1

VYr1eBoibl: COCTAB, KJacCUPpUKaIus
yIieBO10B (MOHO-, IU- U
nosmcaxapupl). ['moko3a —
IIPOCTEUIINI MOHOCAXapHI:
0COOEHHOCTH CTPOEHUS MOJIEKYJIBI,
du3nyeckre u XUMUYECKHEe CBOMCTBA
TJIFOKO3bI (B3aUMOICHCTBHE

¢ ruapokcuaoM meau(ll), okucienue
aMMHa4yHbIM PAaCTBOPOM OKCHJIA
cepedbpa(l), BoccTaHoBIeHNE, OpOKEHNE
IJIFOKO3b1 ), HAXOKJEHUE B IPUPOJIE,
NPUMEHEHHE TIFOKO3bI, ONOJIOT U ecKast
POJIb B )KM3HEACATENLHOCTH OPTaHN3Ma
yenoseka. GoTocunres. Ppykro3a Kak
U30MeEp IIIFOKO3BI.

Caxapo3a— npencTaBUTENb
JUCAXapUa0B, TUAPOIIU3 CaxapO3bl,
HAaXO0XJIEHUE B IPUPOJIE U IPUMEHEHHUE.
Kpaxmai u nennono3a Kak npupogHble
NOJIMMEPHI: CTPOEHHUE Kpaxmalia v
LEJUTIONIO3bI, PU3UUECKUE U XUMUYECKUE
CBOMCTBa KpaxMasia (TUAPOIu3,
Ka4eCTBEHHAs PEaKIIUs C HOJIOM).
JIKCNepPUMEHTAIbHbIE METO/IbI
M3y4eHUsI BeleCTB M UX IPeBpallie HUA:

U TIPEJOTBPALICHUS X BPEIHOTO
BO3/ICUCTBHUS HA OPTAaHU3M YEIIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO 1Bl TO3HAHUS — MPOBEJICHUE,
HaOJII0/IeHNE U OTIMCAHUE XUMUYECKOTO
FKCIIepUMeHTa (JJADOpaTOPHBIE OIBITHI U
PaKTHYECKUE paboThI).

CrnenoBarb npaBuiam 0€30macHOM
paboThI B 1a00paTopuu

pU UCTIOJIb30BAaHUU XUMUYECKOHT
NOCYJ1bl U 000PYI0OBAHNUS, a TAKXKE
npaBuiiaM 0OpalleHUs C BEIIECTBAMHU

B COOTBETCTBUU C HHCTPYKLHUSIMU
BBITIOJIHEHHS JJAOOPATOPHBIX OTBITOB

Y MIPAKTUIECKUX PAOOT MO MOTYICHHUIO
Y U3YYCHHUIO OPTaHIMYECKUX BEIIECTB.
[IpencTaBisTh pe3yabTaThl
AKCTICpUMEHTA B (popMe 3armcu
YPaBHEHUM COOTBETCTBYIOIIMX PEAKIIHIN
¥ JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOANTH BEIYUCICHUS

JUTSL OTIPENETIEHUS MOJIEKYISIPHOU
(bOopMyITbI OPTaHUYECKOTO BEIIECTBA,

110 YPaBHEHHUIO XUMUYECKOH pEaKIu.
CaMOCTOSATENBHO IIAHUPOBATh U
OCYVILIECTBIISITH CBOO ITO3HABATEIILHYIO
NeSITENbHOCTh; IPUHUMATH aKTUBHOE




e JlaGopaTopHbBIE OTIBITHI:

— TOpEHHE CITUPTOB;

— B3aUMOJICHCTBUE IIUIIEPUHA

¢ ruapoxkcuaom meau(Il);

— Ka4eCTBEHHbIE PEAKIIUHU aTbJACTUI0B
(OKHuCIEHHE aMMHUAYHbIM PaCTBOPOM
oKcujacepedpau rTuIpOKCHIOM
meau(Il));

— B3aMMOJICUCTBUE KpaxMalia ¢ HOJOM.

o [IpakTrueckue paboThI:
Ne 2. ColicTBa pacTBOpa yKCYCHOM

KHCJIOTHI.
e PacuérHble 3amaun:

— OIIPEAETICHUE MOJIEKYIIIPHOMN
(GhopMyIIbI OPraHUYECKOT0 BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XMUMHUYECKHUX 3JIEMEHTOB U 10 Macce
(00BeMy) TPOTYKTOB CTOPAHMUS;

— pacy€Thl 0 YPaBHEHUIO XUMUYECKOM
peakiumn

y4acTHe B IpyNnoBOil y4eOHOM
NEATEIbHOCTH
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Paznen4. AzoTcoaepxkanme opraHudecKue CoeIuHe HUsl

4.1 | AMuHBL 3 AMUHBI: METUJIAMUH — POCTEUIINN PackpbIBaTb CMBICI U3y4aeMBbIX
AMUHOKHCIIOTHI. npeCcTaBUTeh AMUHOB: COCTaB, HNOHSITUH (BBISIBJIATH UX XapaKTEpPHbIE
benku XUMUYECKOE CTpOEHHE, (PU3NUECKHE U NPU3HAKH), yCTAHABIMBAThH UX

XUMHUYECKHE CBOMCTBA (pEaKIu

B3anMOCBA3b, UCITIO0JIb30BATb




C KHCJIOTAaMH U TOPEHUS ), HAX0XKICHHE

B IIPUPOJIe. AMUHOKHUCJIOTHI KaK
aM(pOTEpHbIE OPTaHUYECKUE COCTUHEHHUS.
du3nuecKkue U XMMHUYECKUE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMeEpE IIULIMHA).
buonorunueckoe 3Ha4UeHNE AMUHOKHUCIIOT.
CuHTE3 NenTUI0B.

benku kak npupogHbIE MOJIUMEPHI.
[lepBuuHas, BTopu4Hasi U TpETUYHAsS
CTPYKTypa 0elkoB. XUMUYECKHUE
CBOICTBa OEIKOB: THIPOJIN3,
JIeHaTypalys, KaueCTBEHHbIE PEAKIINH

Ha OenKu.

JKCIEePUMEHTAIbHbIC METO/IbI
M3y4eHUsI BeleCTB M UX IPeBPAIIICHUA:
e JlemOHCTpanmu:

— JleHarypaius OelKOB IIPU HarpEeBaHUM;
— IIBETHBIE PEAKIUH OEIIKOB

COOTBETCTBYIOIINE TOHATHUS
IIPU ONIMCAHUH COCTAaBa, CTPOCHUS U
IIPEBPAIICHAN OPTaHUYECKUX
COEIUHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JJIs1 COCTaBIICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHO ) opMyIT OpraHUIECKIX
BEIECTB.

Onpenensite NpUHAIJIEKHOCTH BEIECTB
K ONPEJIETICHHOMY KJIAcCy MO COCTaBy U
CTPOECHUIO, HA3bIBATh HX

0 CUCTEMAaTH4€CKOM HOMEHKIIATYpPE;
MIPUBOINTHh TPUBHAIBbHBIC HA3BAHUS
OTJIEJIbHBIX MPEACTABUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, PUu3ndeckue u
XUMHYECKHE CBOMCTBA, BaXKHECHUIIINC
CIOCOOBI MOJTYYEHUS TUITUY HBIX
MPEACTABUTENIEN a30TCOAEPKAILMX
coeMHEeHn (METUJIAaMUHA, TJIUIMHA,
OCIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATh
Ha MpUMepax 3HaueHue OEKOB

JUJIs1 OpTaHW3Ma YEIOBEKa.




Hcrionb30BaTh €CTECTBEHHO-HAYYHBIC
METO1bl TO3HAHUS — HA0I0AaTh U
OTIMCHIBATh JEMOHCTPAIIMOHHBIIN
OKCIIEPUMEHT.

CaMOCTOSTENHHO TNIAHUPOBATH U
OCYIIECTBIISATH CBOIO ITO3HABATEIHLHYIO
NeSITebHOCTD; MPUHUMATh aKTHBHOE
ydacTHE B TPYIIIOBOM yIeOHOM

e TETHHOCTH

Hroro no paznemy
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Pa3zneJ. 5. BoicokoMoJIeKyIsIpHBIE COeINHEHU S

5.1

[ ;tacTmacchl.
Kayuyku. Bonokna

2

OCHOBHBIE TOHSTUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI:
MOHOMEpP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MTOJIUMEPHU3ALNH, CPETHSS
MoJIeKyJsIpHas Macca. OCHOBHBIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHNH — IOJIMMEPHU3 AL U
HOJIMKOH]ICHC AL,

[nacTmacchl (OJIUATUIIEH,
MOJIMIPOTWIIECH, TOJTUBUHUIXIOPU,
nosmctupon). Harypanbusliii u
CHUHTETHYECKHUE KayqyKH
(OyTamMeHOBBIH, XJIOPOTIPCHOBBIN
H30IPEHOBLIN). BosloKHA: HaTypaJlbHbIE
(XJIOTIOK, MIEPCTh, MENK),
HCKYCCTBEHHBIE (AlIETaTHOE BOJIOKHO,

Brnaners nuzyuaeMbIMU XUMHUYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
W3Yy4aeMbIX IOHITUI U TPUMEHSTh 3TU
MOHATHSI IPU OMUCAHUM COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJIIPHBIX
OPraHUYECKUX BEIIECTB,

JJ1s1 00BSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJTUKY
JUISI COCTABJICHUS CTPYKTYPHBIX GOPMYIT
BEILECTB U YPABHEHUN PEAKIUI
MOJIMMEPU3ALIMU U TIOJIMKOHICHC AU,
OnuckiBaTh COCTaB, CTPOECHUE,
OCHOBHBIE CBOMCTBA KAy4YyKOB,
HamOoJIee PacIpOoCTPAHEHHBIX BU0B
MJ1aCTMACC, BOJIOKOH; MPUMEHEHHE




BHUCK03a), CHHTETUYECKHE (KalpOH U
JIaBCaH).

JKCIePUMEHTAIbHbIC METO/IbI
M3y4yeHMsl BeleCTB U MX IIpeBpalle HUIA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE C 0Opa3amu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMACC, Kay4yKOB

B Pa3JIMYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI T03HAHMS — HAOIIOAaTh U
OIUCHIBATH IEMOHCTPALMOHHBIN
AKCIIEPUMEHT

Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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11 KJIACC

HammenoBanue
No KommgectBo OcCHOBHBIE BUJBI IEATEIILHOCTH
pPa3IENI0B U TEM [IporpamMmmHoO€ coaepkanue
o\ 4acoB oOyyJaronmxcs
y4eOHOTO MpeIMeTa
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMUM
1.1 | CtpoeHue aTOMOB. 3 Xumuueckui anemeHT. AtoM. CoctaB PackpbiBaTh CMBICIT U3y4aeMBbIX
[lepnonnueckuii aToma, U30TOTIbI. DJIEKTPOHHAs MOHATUM (BBISABJISITH UX XapaKTEPHbIE
3aKOH 1 000J109Ka. DHEPreTHUECKHUE YPOBHH, MIPU3HAKU), yCTAHABJIUBATh UX
[lepnognueckas OJAYPOBHU. ATOMHBIE OpOUTAIH, B3aUMOCBS3b.
CHCTEMA XUMHUYECKHUX S-, p-, d-, f-anemenTe1. OcoOeHHOCTH PackppiBaThe CMBICII IEPUOINYECKOTO
3JIEMEHTOB pacrpeneneHus dJIEKTPOHOB 3akoHa J[. 1. Menneneesa u

.. MenneneeBa

110 OpOUTANIAM B aTOMaX MajbIX U
OOJBIINX MEPUOOB. DIEKTPOHHAS
KOH(UTypauus aTOMOB.
[lepnonnueckuii 3aK0H U
[lepuognueckas cucteMma XUuMUIECKUX
snemenToB /. 1I. MenneneeBa. CBs3b
NEPUOAUYECKOTO 3aKOHA U
Ileproauyeckoil CUCTEMbI XUMUYECKUX
AIIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB U 00Pa3yeMbIX UMH MMPOCTHIX
Y CJIOKHBIX BEIIECTB 10 TPYIIaM U
nepuoiaM. 3Ha4EHHUE EPUOTUIECKOTO
3aKOHA M CHCTEMbI XUMHYECKUX

JIEMOHCTPUPOBATH €TI0

CHCTEMATU3HUPYIOIILYIO,
00BSICHUTENbHYIO U IPOTHOCTHUECKYIO

byHKIUH.

XapakTepu30BaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB XMMUYECKUX
aneMeHToB 1-4 nepuo 0B, HCOJIB3YS
HOHSITHSA S-, P-, d-2JIEKTPOHHBIC
opOUTaIH, SHEPTETUIECKHUE YPOBHH.
OOBACHITH 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKHUX
AJIEMEHTOB U UX COEAUHECHUN

0 IEpUOAaM U TPYIIam
[Teproanyeckoii CUCTEMBI

. 1. MenneneeBa




sneMmenToB JI.. MenneneeBa

B Pa3BUTHUM HAYKH.
JKCNEPUMEHTAIbHbIE METO/bI
H3Yy4YeHHUsl BeeCTB ¥ MX IIpeBpallle HUid:
e JleMOHCTpanuu:

Bunpr Tabmmr «Ileproanaeckas cuctema
XHUMHAYECKHUX JICMEHTOB

JI.. MenneneeBa»

1.2

CTtpoeHue BelecTBa.
Muoroo6pasue
BEIICCTB

CtpoeHue BelecTBa. XUMHUYECKask CBA3b.
Bunbl (KoBajieHTHas1 HEMOJISIPHAS U
MOJISIpHAs, MIOHHAS, METAJUIMYECKasi) U
MEXaHU3Mbl 00pa30BaHUS XUMHUECKOM
CBs13 (0OOMEHHBIN U JOHOPHO-
aKLenToOpHbIi). BomopoaHas CBs3b.
BaneHTHOCTS.
DNEKTPOOTPULIATEILHOCTD. CTENEeHb
oKkHcJeHus. KaTHOHbBI 1 aHUOHBI.
BemecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.

3aKOH MOCTOSIHCTBA COCTABA BEILIECTBA.
THUIbI KPUCTATUIMYECKUX PEUIETOK U
CBOKCTBA BEILIECTB.

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pacTBopbl. KonmuecTBeHHBIE
XapaKTepHUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B paCTBOPE).

PackpbiBaTh CMBICI U3y4aEMBbIX
MOHATUM (BBIACISATH X XapaKTEPHbIC
MPU3HAKW) U IPUMEHSITh 3TU TMTOHATHS
IIPU OTNIMCAHUU COCTaBa M CTPOCHUS
BEIIIECTB, JJIs1 00BSICHEHHS OT/ICIbHBIX
(haKTOB U SIBJICHUH.

OnpenenaTs BUAbI XUMUYECKOM CBS3U
(KOBaJICHTHOM, NOHHOM,

METaUTNY €CKOM, BOIOPOTHOM )

B COCTMHCHHMSIX, TUTT KPUCTATHICCKOM
pEmETKN KOHKPETHOTO BEIIIECTBA.
OnpenensiTh BAICHTHOCTD U CTCTICHD
OKHCJICHUSI XUMHYCCKUX DJIEMEHTOB

B COCTMHCHHSX PA3JIMIHOTO COCTaBA.
[TIpoBOAMTH BEIYMCIICHUS

C MICII0JIb30BaHHEM ITOHSTHS «MaCCOBas
JIOJISl BEIIIECTBA B PACTBOPEY.

Brnanerp nzyuaeMbIMu XUMAYECKUMU




Krnaccudukaiyst HEOpraHn4ecKux
coenuHeHui. Homenkiarypa
HEOPTraHU4ECKUX BEILIECTB.
JKCNEePUMEHTAIbHbIC METO/IbI
M3y4eHUs BeLeCTB M UX IIPeBPALLCHUIA:
e /leMoHCTpanyu:

— MOJIENN KPUCTATUTMYECKUX PELIETOK.

e Pacuérnblie 3a1auu:

— pacueTsl C UCIIOJIb30BAHUEM MTOHATHUS
«MaccoBas 10J1s1 paCTBOPEHHOT O
BEILECTBA»

1.3

XUMHUYECKUE
peaKuuu

Xumnueckas peakuust. Knaccudpukanus
XUMHUYECKHUX PEAKINUK B HEOPTaHUYECKOU
Y OPraHU4ECKOU XUMHHU. 3aKOH
COXpaHEHMsI MaCChl BEIIECTB; 3aKOH
COXpaHECHMSI M IPEBPALLCHUS] SHEPTUU
IpU XUMHYECKUX PEaKLIUAX.

CKOpOCTb peakinu, €€ 3aBUCUMOCTb

OT pa3In4HbIX (hakTopoB. OOpaTuMbIe
peakuui. XMMUYECKOE PAaBHOBECHE.
@DakTOpBHI, BIMSAIOLIME HA COCTOSTHAE
XUMHUYECKOTO PABHOBECHS.

[Tpunumn Jle [larense.
DIIEKTPOJIMTHYECKAS TUCCOLIUALTHSL.
CunbHbIe 1 c1a0ble 3neKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIas,
HEUTpaibHasd, menoYHas. BogoponHbii

HOHSTUSMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH peakluy OT Pa3IMyHbIX
(bhakTOpOB.

Onpenensite XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHUS

B 3aBUCHMOCTH OT BHEILIIHETO
Bo3eiicTBus (puniun Jle [latense).
CocTaBiiTh ypaBHEHUS pEaKIHii
Pa3MYHBIX TUIIOB; IOJHbIE U
COKpAIIEHHbIC YpaBHEHUS PEaKIUi
MOHHOT'0 OOMEHA, YUUTHIBAsl YCIOBHS,
OpU KOTOPBIX 3TU PEAKIIMU YT

710 KOHIIA.

Hcnois30BaTh €CTECTBEHHO -HAYIHBIS
METO/IbI IO3HAHUS — IPOBENICHUE,
HaOJII0/IeHUE U OMTUCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIUOHHBIE U
71a00paToOpHbIE OTBITHI, IPAKTUYECKUE
paboOThI): MO OTIPEACIICHUIO CPEIIbI
BOJHBIX PACTBOPOB BEILECTB, PEAKITHIA
MOHHOT'0 0OMEHA, BIMSTHUIO PA3JIMIHBIX
(baxkTOpOB HA CKOPOCTH PEAKIIUA.
CrnemoBaTh MpaBUiIaM T0JIb30BaAHMSI
XUMHYECKOH MOCYI0H U JabOpaTOPHBIM
000py/1I0BaHUEM.

[IpencraBnsaTh pe3yabTaThbl




noka3arenb (PH) pactBopa. Peakiyn
MOHHOTO 0OMEHa B OpraHU4YECKOW U
HEOPraHU4€CKOU XUMUHU.
OKHCIIUTENTEHO-BOCCTAHOBUTEIILHBIE
peaxiuu. [Torsitue 00 snekTponmse
pPacIUIaBOB U paCTBOPOB COJIEH.
[IpuMeHenue AIeKTpoIm3a.
IKCNePUMEHTAIbHbIE METO/IbI
U3y4eHUsI BeleCTB M UX ITPeBpallie HUiA:
e J[eMOHCTpanuu:

— pa3JIokKeHHE EPOKCHIa BOIOPOAA

B IPUCYTCTBUHU KaTaJIU3aTOPA.

e JlaboparopHbI€ OMBITHI:

— NPOBEIECHUE PEAKIINI HOHHOTO
oOMeHa;

— OIpEIENEHUE CPENBI PACTBOPOB
BEIIECTB C MOMOUIbIO YHUBEPCATLHOTO
UHJIMKATOPA.

e [IpakTuueckue paboThI:

Ne 1. Biustnue pa3nuuHbIX PaKTOpOB
Ha CKOPOCTb XUMHUYECKOU peakluu.

e PacuérHble 3a1auu:

— pacyeTsl 110 YpPaBHEHUSIM XUMUYECKHUX
peakuuii, B TOM YUCJIE
TEPMOXUMUYECKHE PACUETHI

XUMHYECKOTO dKCTIEpUMEHTa B (hopMe
3aIliCy YPABHEHUM COOTBETCTBYIOIIHAX
pEaKUMi U AeNaTh BBIBObI HA UX
OCHOBE.

[IpoBOAUTE BEIYKCIECHUS

10 YPABHEHUSIM XUMUAYECKHUX PEAKIIUM,
B TOM YHCJIE TEPMOXUMUYECKHE
pacu€eTnl

Hroro no pazaeny
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Pa3nen 2. Heopranmueckasi XuMusi

2.1

Merauibl

6

Merainsl. [lonoxenue MeTauioB

B [lepronueckoi cucteMe XuMU4IECKUX
aneMeHTOB. OCcOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTtairioB. O0mwe pu3ndeckre CBONCTBA
MeTauioB. [IpuMeHeHne MeTamioB

B OBITY, IpUPOJI€ U TeXHUKE. CIUIaBbl
METAJUIOB. DJIEKTPOXUMHUUECKUH Psif
HanpspDKeHH MeTauioB. O01mme criocoObl
noJrydeHusi metauioB. Kopposus
MeTaiioB. CriocoObl 3alUThI

OT KOPPO3HH.

OO0mrast XapakTepruCTHKA METAJIIOB
raBHBIX moarpym (IA-rpymia,
[A-rpymma) [lepnoandeckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB. ATIOMUHHIA.
AMdoTepHBIC CBOWCTBA OKCHIA A
TUAPOKCH/IA ATFOMHHHUS.

OO0mas XxapakTepUCTHKA METAUIOB
mo0o4HbIX moarpynm (b-rpyrr)
[leproagnuecKOM CUCTEMbI XUMUYECKUX
AJIIEMEHTOB: MEJIb, ITMHK, XPOM, JKEJI€30.
Baxneinmme coequHEHUSI METAIUIOB
(OKCHIIBI, TUAPOKCHIBI, COJIH).
IKCNePUMEHTAIbHbIE METO/IbI
M3y4eHUsI BeleCTB M UX MPeBpaIe HUA:

PackpbIBaTh CMBICI H3y4aeMBbIX
HNOHATUH (BBIAEIATH UX XapaKTEPHBIE
NPU3HAKK) U IPUMEHSATD 3TU NOHATUS
IIPY ONIMCAHUU COCTABA U CTPOECHUS
BELIECTB, JIJIs1 00bSCHEHUS OTAEIIbHBIX
(aKkToOB U SIBJICHUI.

OOBCHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB —
METAJUIOB U UX COCAUHEHUH C yUETOM
CTPOEHUS UX aTOMOB U TOJIOKECHUS

B [lepnoauueckont cucteme
XMUMHYECKUX DJIEMEHTOB

J1. 1. Menneneena.

XapakTepru30BaTh (OMUCHIBATH ) OOIITHE
XMMHYECKUE CBOMCTBA METAIIOB, UX
BOXHEHUILIMX COCIMHEHNM, ITOITBEPKAas
9TO OIIMCAHUE NPUMEPAMH YPABHEHUI
COOTBETCTBYIOLINX XUMUYECKHAX
peakuuii; IPUMEHEHNE METAIVIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKXKE
UCIIOJIb30BaHME UX JJIS CO3/IaHUS
COBPEMEHHBIX MAaTEPUAIOB U
TEXHOJIOTUM.

OnuceIBaTh COCOObBI 3aIIUTH METAIOB
OT KOPPO3HH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIBHO-




e JlemoHCTpaLuu:

— KoJuleKuMs « MeTaibl U CIIJIaBhI» .

e JlaGopaTopHBIE OTIBITHI:

— B3aWMOJICUCTBUE TUIPOKCUAA
AIFOMUHHUS C PACTBOPAMU KHUCJIOT U
IeJIOYeH;

— KQUE€CTBEHHBIE pEAKIIMH1 HA KATUOHBI
METaJIJIOB.

o [IpakTuueckue paboThI:

Ne 2. Perienne skcriepuMeHTaIbHBIX
3ajJa4 1o tTeMe « MeTaibly.

e Pacuérnrle 3a1a4u:

— pacueTrsl Macchl (00BEeMa, KOJIMIECTBa
BEILIECTBA) MPOJYKTa pEaKIIUU, €CIIN
OJIHO U3 BEILIECTB JaHO B BUJI€ pacTBOpa
C OMPEAEICHHOW MacCOBOM JI0JIEH
pPacCTBOPEHHOTO BEIIECTBA

BOCCTAaHOBUTEIIbHBIX PEAKIIUI
MOCPEACTBOM COCTABJIEHUS
ANIEKTPOHHOTO 0aJlaHCa ATUX PEAKIIMIA.
[IpoBOAUTE peakiyuy,

IO ITBEPKAAOIINE XapaKTEPHBIE
CBOWCTBA N3y4aEMbIX BEILIECTB,
pAacIio3HaBaTh OIBITHBIM ITYTEM HOHBI
METAJUIOB, PUCYTCTBYIOIIUE B BOTHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI IO3HAHUS — IPOBEJICHUE,
HaOJIO/IEHUE 1 OTTMCAHUE XUMHUYECKOTO
HKCTIEPUMEHTA (JIEMOHCTPAIMOHHBIE U
J1a00paTOPHBIE OTIBITHI, MPAKTUYECKHUE
paboThI).

[IpencTaBasTh pe3yabTaThl
XUMHYECKOTO dKCTIEpUMEHTa B hopMe
3alUCH YpaBHEHUH COOTBETCTBYIOIINX
pEeaKIMii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CriegoBarh npaBuiiaM MOJIb30BAHUS
XUMHUYIECKOM TIOCYI0# 1 TaOOopaTOPHBIM
000pyTOBaHUEM.

[TpoBOIUTH BEIYKCIICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUH.
CaMOCTOSATENBHO IIAHUPOBATh U
OCYIIECTBJIATh CBOIO TO3HABATEIILHYIO




NEeSATEIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBOM y4eOHOM
NEATEIbHOCTH

2.2

Hemeramisl

Hemeraiel. [lomoxxeHrne HEMETAIIIOB

B [Ieproinueckoi cucTeMe XMMUYECKUX
sanemeHnToB J[.M. MennaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
PU3nyeCcKUe CBOMCTBA HEMETAIIOB.
AJtoTponusi HEMETaUIOB (Ha IpUMepe

KHUCIIOPO1a, cephl, pocdopau yriaeposa).

XUMHYECKHE CBOMCTBA BAXKHEHIIINX
HEMETALIOB (TaJIOr€HOB, CEPhI, a30Ta,
docdopa, yriepoaau KpeMHUS ).
OKCcHUIBl HEMETAIUIOB.
Kucnopoaconepxanme KUCIOTHI.
Bonopoaneie coenuHeHus
HEMETAJIJIOB.

JKCNepUMeHTAIbHbIE MeTO/IbI
HU3Y4YeHUs BellleCTB

U X NpeBpalleHMH

e /leMoHCTpanmu:

— 00pa3Ilbl HEMETAJIIOB;

— B3aMMOJEHUCTBUE MEJH C Q30THOM
KHCJIOTOM Pa3JINYHOU KOHIEHTPALUH.
e JlaboparopHbI€ OMBITHI:

— KAQ4ECTBEHHBIC PEAKIIMN HA aHUOHBI U
KaTHOH aMMOHHMSL.

PackpbIBaTh CMBICII U3y4aeMbIX
MOHATHUM (BBIACIISATH X XapaKTEPHbIC
MPU3HAKK) U IPUMEHSITh 3TU MTOHATHS
IIPY OMKMCAHUU COCTABA U CTPOCHUS
BEIIECTB, JIJIs1 00BICHEHUS OTIEIbHBIX
(baxToB U SIBJICHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOWCTB HEMETAJUIOB U UX
COEIMHEHUH C YIYETOM CTPOCHHUS UX
aTOMOB U TTOJIOKEHHUS

B [leproanueckou cucteme
XUMUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepu30BaTh (OIUCHIBATH ) OOIITHE
XUMUYECKUE CBOMCTBA HEMETAUIOB, HX
BOXHEHUIIIMX COEIMHEHUM, ITOITBEPKAas
3TO OMHUCAHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKuui.

XapakTepu30BaTh BIMIHUE HEMETAIIOB
Y UX COCAMHEHUH Ha )KUBbIE
OPraHU3Mbl; OMKCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUYECKOM
NeATEIbHOCTH Y€JIOBEKA.




o [IpakTuueckue paboThI:
Ne 3. Pemienne skcriepMEeHTATbHBIX

3as1a4 1o reme « Hemeramieny.

e PacyérHblie 3a1a4u:

— pacueThl MacChl BEIIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIECCTBA, Macce N
00bEMy OJTHOTO U3 YUaCTBYIOIINX

B PEAKIIMH BEIIECTB; PACYETH MACChHI
(o0Bpema, KOTMYECTBA BEIIIECTBA)
MPOJTYKTOB PEAKITUH, €CITH OJHO

U3 BEIIECTB UMEET MIPUMECH

2.3

CBs3b
HEOPTaHUYCCKHUX U
OPTaHUYECKUX
BEIIECTB

Heoprannueckue n OpraHu4ecKue
KkuCI0Thl. Heopranmueckue n
OpraHu4eckre OCHOBaHUs. AM(OTEpHbIC
HEOPraHUYECKHUE U OPTAaHUYECKUE
coenuHeHMs. [ eHeTHUecKkas CBA3b
HEOPraHUYE€CKUX U OPTAHNYECKUX
BCIIICCTB

[lonTBepknaTh CYyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKY
HEOPraHW4E€CKUMU BEIICCTBAMHU

C MOMOIIBIO YPABHEHUM
COOTBETCTBYIOLINX XUMUYECKUX
pEaKIuii.

PackppiBaTh CyIHOCTb OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN
MOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OajlaHCa ATUX PEaKIIUM.
[IpoBOaUTH peakunu,

IO ITBEP K TAIOIIHE XapAKTEPHBIC
CBOWCTBA N3y4acMbIX BEILIECTB,
pacro3HaBaTh OIMBITHBIM ITYyTEM
AHUOHBI, MPUCYTCTBYIOIIUE B BOIHBIX
pacTBopax.

Hcnosb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl IO3HAHUS — MPOBEJICHUE,
HaO0JIIOCHHE U OITMCAHKNE XUMHUYECKOTO
JKCTIEpUMEHTA (IEMOHCTPAIMOHHBIC 1
71a00paTOPHBIC OTIBITHI, MPAKTHIECKUE
paboTHI).

[TpencTaBiasiTh pe3yiabTaThl
XUMHUYIECKOTO dKCIIEpUMEHTa B (hopme
3aIMCHu YPaBHEHUM COOTBETCTBYIOIIUX
peaKIui U AeiaTh BHIBOJbI HA UX
OCHOBE.




CrnenoBarb npaBujiaM MOJIb30BaHUS
XHUMHYECKOH OCYI0M U JJAOOPATOPHBIM
000py/10BaHUEM.

[IpoBOAUTH BEIYUCICHHUS

10 YPABHEHUSIM XUMHYECKHUX PEAKIUH.
CaMOCTOSATENBHO INIAHUPOBATH U
OCYILECTBIISITh CBOO [IO3HABATENBLHYIO
NESATEIbHOCTD; IPUHUMATh AKTUBHOE
yJacTHE B TPYIIIOBOM yIeOHOM
NEeATENbHOCTH

Hroro no paznery 17
Pa3agen 3. XumMusd u :KU3HD
3.1. | Xumus " )KU3Hb 4 Pois xuMuu B o0ecrieueHnn PackpsIBaTh poJib XMMHH B PEIICHUN

DKOJIOTUYECKOU, SHEPTETUUECKOU U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUH
MeauuHbl. [IoHsATHE 0 HAyYHBIX
METO/1aX O3HAHUS BEUIECTB U
XUMHUYECKUX PEAKLIUM.

[IpencraBneHust 00 OOLIMX HAYUYHBIX
NPUHIMIAX IPOMBILIUIEHHOTO TOTY4YEHHUS
BAXHEMILIMX BEIIECTB (Ha MpUMepax
IPOMU3BO/ICTBA AaMMHUAKa, CEPHOM
KHCJIOTBI, METaHOJIA).

YenoBek B MUpPE BEIIECTB, MATEPUAIIOB U
XMUMHYECKUX PEAKIINNA: XUMUS U
3J10pOBBE YEIOBEKA; IPaBUIIa
UCIIOJIb30BaHMsI JIEKAPCTBEHHBIX

DHEPTEeTHYECKUX, CHIPhEBBIX U
IKOJIOTHYECKHUX MPOOJIEM YEeTIOBEUECTBA,
OTIMCHIBATh OCHOBHBIE HAMTPABJICHUS
Pa3BUTHS XUMUYECKOW HAYKH 1
TEXHOJIOTUH.

[IpumensTh paBuia 6€30MacHOTO
oOpallieHHs ¢ BEIECTBAMH,
UCIIOJIb3YEMBIMH B TIOBCETHEBHO M
KU3HH, TIPaBUJIA IOBEJICHUS B IIETISIX
cOepexeHns 3J0pOBbs U OKpY-KaroIIen
MPUPOTHOM CPEIIBI;, TOHUMATh BPE/T
(omacHOCTH) BO3/ICMCTBUS HA )KUBBIE
OPTaHU3MBI OTIPE/ICIICHHBIX BEIICCTB
cmbica nokazaresa [IJIK, moscHATH




npenaparoB; MpaBuiia 0€30MacHOTo
MCII0JIb30BaHMs IpenaparoB ObITOBOM
XMMHHU B IOBCEIHEBHOM ’KM3HU. brITOBas
XUMHYECKasi TPaMOTHOCTD

Ha ITpUMeEpax CIoCOObl yMEHBIIICHHS 1
MPEIOTBPALICHUS UX BPETHOTO
BO3/ICHCTBUA.

AHaTM3UPOBATh U KPUTUYECKH
OIICHUBATh WH(OPMAITHIO, CBSI3aHHYIO
C XUMUYECKUMH TIPOIIECCaMU U UX
BIIMSTHUEM Ha COCTOSTHUE OKPYKAIOIICH
Cpenpbl.

Hcnionb30Bath MogydeHHBIC SHAHUS U
npeacTaBiIeHus o cdepax
JeSTEIIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUSMH, KaK
OCHOBY JIJISl OPHIEHTAITNH B BEIOOpE
cBoei Oyaymeit mpodeccuoHaTbHOM
NeSI TEIbHOCTH.

[MpuanMate ygactue B 00CyKIeHUU
PO 0OJIeM XUMHUYECKOM 1 AIKOJIOTHIECKOI
HampaBJIEHHOCTH, BHICKa3bIBATh
COOCTBEHHYFO TTO3UITHIO ITO IPpOoOIIeMe U
npeaiaratb BO3MOYKHbBIC ITYTH €€
perieHus

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34




