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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzauusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHUM, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTIpaeT OCOOyIO0 pOJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.
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TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThIO MHUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30MacCHOCTH M OXPaHbI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU NMPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMuUpoBaHa B MporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPTraHHYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHm4eckod XWMHUHU TOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
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riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aWMOCBS3M XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHHA IyTEM OJKCIIEPUMEHTAa U
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO OOIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAayKHd Kak O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.
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CorylacHO JaHHON TOYKE 3pEHUsS TJIABHBIMHM LIEISIMU U3YYEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HPHOOpEeTEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero ooduiero odpazoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCs  KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHMM XUMHHM, a TaKXe I OUEHKM C NO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;
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pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSATENBHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWMHUHU, €€ BAXKHOM POJM B PEHICHHH TI00AIBHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 370pPOBBIO, a TakKe NPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
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COJEPXXAHME OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omoisorus, wu3oMepus. XHUMHYECKass CBSA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTEIIEH KJIACCOB OPIraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE WU
OIMCaHUE AEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOIyYeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMmMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3JIMYHBIM KJIACCaM.
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[IpupoaHbple MCTOYHUKM YIIEBOAOPONOB. [IpuponHbIM ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €r0 MepepadOTKy.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BO/IHBIX, ITPOBEICHUE NPAKTUYECKON paOOThI: MOJIyYEHHUE STUIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrEe METaHOJIa U 9TaHOJIa HA OPraHU3M YEJI0BEKaA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rimmuepusa u STUIICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YrJieBoAoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C
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ruapokcugom Meau(ll), okucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
rugapokcuom meau(Il)), anbaeruioB (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kpaxmana C HOJOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTH KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETUYHAS CTPYKTypa OeiakoB. XHUMHYECKHE CBOWMCTBA OCIIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BaHWE KaK OOIIWX €CTeCTBEHHO-
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HAYYHBIX TOHATHUN, TaK U TOHATUH, SBISIIOIIMXCS CUCTEMHBIMU AJIA OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIMU3, CUHTE3, KiIaccH]uKalus, NepUOJUIHOCTb, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €TUHUIIBI KX U3MEPEHHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNUILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Snapo aroma, H30TONBL. DIJIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnonnueckuii 3akoH u [lepuoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cUCTEMBbI
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHMsI KOBAJEHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[okymeHT co3aaH B anekTpoHHo chopme. Ne 40 ot 30.08.2025. VcnonHutens: M'bagynnuH 3.0. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 u3 51. CTpanuua cosaaxa: 30.08.2025 15:58 =¥ TATAPCTAH



[Tonsitne o gucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOMAHBIE PAaCTBOPBL.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HeTHYecKass CBSI3b HEOPTraHWYECKUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NIPU XUMUYECKUX PEAKIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKHX PEHIETOK, HAaOJIOJeHuE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHUEe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PaCUEThl, PACUEThl C HCMHOJIB30BAHUEM TMOHATHUSL «MacCcoBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XHWUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJOre€HOB, CEpPbI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B llepuogmyeckoil cucteMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.

[okymeHT co3aaH B anekTpoHHo chopme. Ne 40 ot 30.08.2025. VcnonHutens: M'bagynnuH 3.0. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 3 51. CTpanuua cosaara: 30.08.2025 15:58 =¥ TATAPCTAH



XUMUYECKUE CBOMCTBA BAXKHEWIIMX METANIOB (HATpUM, KU, KaJblH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MAaCHOTO UCIOIb30BaHUS MpenapaToB OBLITOBOW XUMUU
B MIOBCEJHEBHOM >KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.
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buonorus: kieTka, opraHu3M, SKocHcTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOW3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMUBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMM  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

[okymeHT co3aaH B anekTpoHHo chopme. Ne 40 ot 30.08.2025. VcnonHutens: M'bagynnuH 3.0. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 14 n3 51. CTpanuua cosaaxa: 30.08.2025 15:58 =¥ TATAPCTAH



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBITOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTHE€ B PEIICHUWM NPAKTUYECKHUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCIIOIb3yEMble B XUMHUHU CUMBOJIMUYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMpU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W MPOBEICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIUYHBIX HCTOYHMKAX WHPoOpMarmu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM

NpcaAcCTaBJICHUA, KPUTHYCCKH OLICHUBATH MV JOCTOBCPHOCTD u
HCIIPOTHBOPCUYNUBOCTD,
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bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUHU SBJICHUH
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npupoabl, B  (HOPMHUPOBAHUM MBIIUICHUS H  KYJbTYphl JIUYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, u30MepHs, U30MEPbl, TOMOJIOTHYECKUN PsZl, TOMOJIOTH, YTJI€BOJIOPOIBHI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MAJIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);
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chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, ATUJIEH, MPOIMWIICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHUPOBAHHOCTh ~ YMEHHM  COOMIONAaTh  TpaBWiIa  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMasi cMbIca mokazarens [1JIK, mosicHAT, Ha mpumepax CIoCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETIBIX H  CJIA0OBHAAIIUX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NS TEIILHOCTH YEIIOBEKaA,

[okymeHT co3aaH B anekTpoHHo chopme. Ne 40 ot 30.08.2025. VcnonHutens: M'bagynnuH 3.0. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 22 n3 51. CTpanuua cosaaxa: 30.08.2025 15:58 =¥ TATAPCTAH



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIpYyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEUIECTBA (aTOMHas, MOJIEKYJIIpHasi,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHUN (MPOCThIE BEUIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anmemeHtoB JI. M. MeHneneeBa, WCHONIB3ysS TOHSATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, TIOJIHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBasI
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;
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C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pACKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEep CMEIIEHUSI XUMUUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAYYHBIX MPUHIIMINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcynbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE SKCIEPUMEHTAIBHBIX 3aJa4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKUUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);
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chOpPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  TpaBWjia  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens IIJIK, moscHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBIICHHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Uroro no pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 I
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Crioxubie 3QUpBI
33 VYrneBonbl 3 2
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Hroro no pazneny 13

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Uroro no pazgeny 3

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue Bemiectsa. MHOroo6pasue
' BEIIECTB

1.3 XUMHUYECKUE Peakiuu
Hroro no pazgeny

Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertanist
2.2 Hewmertannnl

CBs3b HEOPTaHNYCCKUX U OPTaHNUYCCKUX

2.3
BEILECTB

Hroro no pazneny

Pa3zgen 3. XuMus 1 ;KU3HL

3.1 XUMHUSA U KU3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabubie
padoTshI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTn4yeckue
padoTshI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
| [Ipenmet opranuyeckoil XuMuu, e€ 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopus cTpoCHHS OPraHUIECKUX
2 coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHudeckux Bemiects. HomeHnkmarypa

3 (cucremaTuyeckas) U TpPUBHAIILHBIC !
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENM AIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine |
MIPEACTABUTENM AIKEHOB
g [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
JTUJICHA U U3YYEHUE €0 CBOUCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1
CUHTETUYECKOIO KaydyyKa U PE3UHBI
[okymeHT co3gaH B anekTpoHHoi copme. Ne 40 ot 30.08.2025. Vicnonnutens: M'bagynnuH 3.0. 0 3IEKTPOHHbINA
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10

11

12

13

14

15

16

17

18

19

20

21

22

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTD
apeHoB

I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:
MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:
MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

[IpenenbHbIE OTHOATOMHBIE CIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b
MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

@deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE
Anpaeruabl: GopManbaerua u
areTaabIeTHI. ANeTOH

O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

[TpakTruyeckas padora Ne 2. «CBoiicTBa
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23

24

25

26

27

28

29

30

31

32

pacTBOpa YKCYCHOW KUCIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

XKupsr: runponus, npuMeHeHue,
OMoJIOTNYecKast POJIb KUPOB

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiimme npecTaBUTeNN: IIIIOK03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

OO6m1ast XxapakTepruCTUKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas nmpoBepouHas pabota
AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI Kak aM(oTepHbIe
OpPraHMYECKUEe COCTUHEHUS, UX

Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbie
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BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

33 OCHOBHBIE TTIOHSATHS XUMHHI 1

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHbIE METO/IBI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
[TnacTMacchel, kKaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3 2
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypen

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
6 HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI. 1
MaccoBas 10151 BEIIECTBA B pacTBOPE

[okymeHT co3gaH B anekTpoHHoi copme. Ne 40 ot 30.08.2025. Vicnonnutens: M'bagynnuH 3.0. 0 3IEKTPOHHbINA
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10

11

12

13

14

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB
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15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

[IpakTuueckas padbora Ne 2. "Pemienue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«MeTtauie»"

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHs HEMETAIIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COCTMHCHHI

XUMHUYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COE€IMHEHUI

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110
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27

28

29

30

31

32

33
34

Tteme «HemeTtasuisly. Beruncienus no
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"HemeTasl"»

KontposnbHas padoTa mo TeMaM «MeTauibi»
u «Hemertaiiby

HeOpraHI/IquKI/Ie H OPraHu4CCKHUEC KHCIIOThI.
HeOpraHI/IquKI/Ie H OPraHu4CCKHNEC OCHOBAHHA

AMpoTepHble HeOpraHM4eCcKue u
OpraHUYeCcKHe COeMHEHU. | 'eHeTnueckas
CBA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

Posb xumun B o0ecriedeHuN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

IIpencraBnenus o0 0OIMX HAYYHBIX
MPUHITUIAX TIPOMBIIUICHHOTO OTYYSHHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MHPEC BCIIECCTB U MATCPUAJTIOB

XHMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1 TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
11 SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
' JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS

peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, U30MEpHUs, W30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
12 a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
' (yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM

HCIIOJIb30BAHUM  Ba)KHEHUIIINX HCOPraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
13 MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYI) CHUMBOIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
14 COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
' XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX

BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS
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ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
L5 omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
' KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC

COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

L5 ChopMupoBaHHOCTh YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
L6 CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa mis oObacHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CpopMUpPOBAaHHOCTP YMEHHHM TNPUBOIUTH TPUBHAIbHBIC Ha3BaHUS
OTJIETIbHBIX OPTraHUYECKHX BEIIECTB (ITHIJICH, TPOIMWIEH, alleTHJICH,
21 ATUJICHTJIMKOJb, TJIMIEPUH, (EeHOd, (OpMaNbICT I, aleTalbIer I,
' MypaBbUHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTCapUHOBAs KHUCJIOTAa, TJIFOKO3a, (QPYKTO3a, KpaxMmal, IeJUII0JI03a,
TJIALKH)
ChopMHUpPOBAaHHOCT, yYMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
2.2 MpOMUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

Cq)OpMI/IpOBaHHOCTB YMCHHUA HIUIIOCTPpUPOBATH I'CHCTHYCCKYHO CBA3b
23 MCKAY TUIINYHBIMHU npeaACTaBUTCIIAMUA Ppa3InYHbIX KJIaCCOB

OpraHWYECKHUX BEUIECTB YPABHEHUSMHU COOTBETCTBYIONIMX XHUMHYECKUX
peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt
CpopMHUPOBAHHOCTE ~ YMEHHMs  XapaKTEepU30BaTh UCTOYHHKH
24 YIJIEBOIOPOAHOTO CHIPhs (HE(TH, IIPUPOIHBIN Ta3, yroJb), CIOCOOBI UX
nepepaboTKH ¥ MPAKTHYECKOE TIPUMEHEHHUE TPOYKTOB MepepaboTKu

3 XUMHUS U )KU3HL. PacuéTrl

31 CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU
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BEIIECTB W XHUMHUYECKUX SBICHUH (HaOmoJaeHWe, HW3MepeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
10 XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpaLICHUs] OPraHUYECKUX BEIIECTB [IPH HArpEeBaHUH,
MOJIy4YeHHUE 3TUJICHA U U3yYEHHUE €ro CBOMCTB, KAUYECTBEHHbBIE PEAKIIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
33 [IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MIPEICTaBIATh pE3yNbTaThI XUMHYECKOT0
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
34 ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEHIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

CdhopMupoBaHHOCTb yMeHUuM KPUTUYECKH aHAJIM3UPOBAThH
3.5 XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LENAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOI
16 Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBbIE OPraHU3MbI
' ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens

MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha

IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara
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1.1

TeopeTnyeckre OCHOBBI XUMUU

Brnagenue cucremMod XMMUYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUIME  IMOHATUSA  (XMMHYECKUMH  3JEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XMMHYECKas CBSA3b, MOJIb, MOJIIPHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- W SHAOTEPMHUYECKHE,
peakLuyu MOHHOro OOMEHa), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIIMTUYECKAsd  JUCCOLMALUA, OKHUCIMTENb, BOCCTAaHOBUTEINbD,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJIOTMUECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

ChopMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX TOHSITHI, NPUMEHSTh COOTBETCTBYIOIIUE
MOHATUSA TIPU ONHCAHUM CTPOEHUS W CBOWCTB HEOPTraHUYECKHX
BEIIECTB W HMX TMPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XHUMHUYECKHUX

3HaHUH C IIOHATHUAMU u MpEACTAaBICHUAMU APyrux

Bnanenne OCHOBHBIMH METOOAMHU HAayYy4YHOI'0O TO3HAHUA BCIICCTB U

XUMHUYECKUX sABJIEHUN (HaOmoaeHue, H3MEpEeHHue, SKCIEPUMEHT,

CpopMHUpPOBAaHHOCT YMEHHUH OINpENENsITh BaJCHTHOCTh M CTETEHb
OKHCIICHUS XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJuTH4ecKasi, BOJIOPOIHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON

pEeIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsSpHas, MOHHAs,

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

C(I)OpMHpOBaHHOCTB YMCHUA KJ'IaCCI/I(bI/II_II/IPOBaTL XHUMHUYCCKUC

pCaKkuu 1o pPasjinYHbIM IMPU3HAKaAM (qI/ICJ'Iy H COCTaBy pCarupyromux

1.2
€CTeCTBEHHOHAYYHBIX IIPEAMETOB
1.3
MOJICJIUPOBAHNE)
1.4
MeTaJuIn4yecKas)
1.5
pacTBOpax HEOPraHUYECKUX COeTMHEHUN
1.6

BEIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, HU3MEHEHUIO CTereHen

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO
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KaTajau3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHHUS  peaKuuil
L7 pPa3IUYHBIX THUIOB, IOJHBIE M COKpAIEHHBbIE YpPaBHEHUS peaKkLui
. HMOHHOI'0 0OMEHA, YUUTHIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
18 KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BELIECTB,
' pacrno3HaBaTh OIBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEILECTB

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
1.9 BOCCTAHOBUTEJIbHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

110 CdopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
1.11 XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunuun Jle Hlatenbe)
2 OO0r11ast ¥ HeOpraHUYeCKast XMMHS

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero

2.1
CUCTCMATU3UPYIOIY1O, 06I>$ICHI/ITCJ'ILHYIO nu MPOTrHOCTUYCCKYHO

byHKIIUN

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE

aTOMOB XUMHYECKHX »dJeMeHTOB 14 mepuonos Ilepuoanueckoit

cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
2.2 MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTUUYECKUE

YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB

XUMHYECKHUX DJIEMEHTOB M WX COEAMHEHUN MO TMEepHoJaM W Tpynnam

[Tepuonnueckoit cucremsl xumuieckux 3neMenToB .M. Menaeneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
23 MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOIIBIO  YpaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUN
ChopmupoBaHHOCTh ~ YMEHUN  yCTaHaBIWBATh  MPUHAAIEIKHOCTH
2.4 HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy

(rpynme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUTbI,
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OKCH/[IbI, OCHOBAHUS, KUCIIOTBI, aM(OTEPHbIE THIPOKCHUIBI, COIIH)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui cOCTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHHUH XUMHUYECKHX
)5 peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
' Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BelecTB (yrapHblii ras,

YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
2.6 NOATBEP)KAATh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEXKAY
HEOPraHWYEeCKUMH  BEIIECTBAMH  C  ITIOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aTOpa, ONpPENEICHUE Cpeabl PaCTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOTO oOMeHa,
27 KaueCTBEHHbIE PEaKUu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
' KaTHOH aMMOHHS, pPELIEHUE SKCIEPHMEHTANbHbIX 3a/lad 10 TeMaM
«Metamnel» u «HemeTannas») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
0o0opynoBaHuEM; MIPEACTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJABI HA OCHOBC 3THUX PC3YJIbTATOB

CchopMupoBaHHOCTh YMEHMH cOONIOaTh MpaBWiia MOJIb30BAHUSA
73 XUMHUYECKOM MOCYyAoH M Ja0opaTOpHBIM OOOpYyIOBaHHEM, a TaKKe
ImpaBujia O6paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKIHUAMU

0 BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHYECKHIX OIBITOB
CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOIIECCHI, JISKAIIe B OCHOBE MPOMBIIIJICHHOTO TOJXYYEeHHUSI CEpHOU
2.9 KHUCJIOTHI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEACTABICHUNA 00
Oo0ImMX HAyyHBIX MPUHLOUIAX M  IKOJOTHYECKUX  Mpobdiemax

XHMHYECKOTO MPOU3BOJCTBA
3 XUMHUS U KU3Hb. PacuéThl

ChopMupoBaHHOCTh TPEACTABICHUH O XHUMHYECKOH COCTaBIISIOIIEH
3.1 €CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XHUMUU B [O3HAHUU

SABIICHUA TPUPOABI, B (OPMUPOBAHMHM MBIIUICEHUS M KYJIbTYpHI
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JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHUs TPAKTHYECKUX 3a/7ad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTEpHET U ApyTrHe)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B

LEsIX COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIeH MpUpPOAHON

Oco3HaBaThb ONACHOCTb BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens [1/IK, moscHsaTh

Ha ImpumMepax CIIOCOOBI YMCHBIICHUSA U MPEAOTBPALICHUA UX BPCIHOI'O

CdopmupoBaHHOCTH YMEHHH MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPEY,

00BEMHBIX OTHOIIEHHUH Ta30B Ipru XUMHYCCKUX PCAKOUAX, MACChI

32
33
cpebl
3.4
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKa
3.5

BC€IICCTBA HJIN 00BEéMa razoB II0 HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA,
MacCcc HUJIH O6’béMy OIHOIO0 H3 Y4YaCTBYHOIIUMX B PCAKIMU BCIICCTB,
TCIIJIOBOI'O B(I)(I)CKTa pcakiuu Ha OCHOBC 3aKOHOB COXPAaHCHHS MACCHI

BCIICCTB, MMPCBPAILICHUA U COXPAaHCHHUA SHECPTHUU
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Teopernueckre OCHOBBI OPraHUYEeCKOW XUMHUH

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHMKHOBCHHC, Pa3sBUTHC W 3HAYCHUC B
1.1 IIOJIYYCHHNH HOBBIX BCHICCTB WM MaTCpHAJIOB. TCOpI/Iﬂ CTPOCHUS OPraHHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrtpykrypHble (OpMyIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
1.2 XuMHUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE M KpaTHBIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(i)I/IKaI_II/II/I OpraHn4CCKHX BCIICCTB

13 Homenknarypa opraHuyecKux COEIMHEHUH (CHCTeMaTHuYecKas) U TPUBUAIbHbIE
Ha3BaHUs BaKHEHIIUX NpeAcTaBUTelNel KJIacCOB OPraHNYECKUX BEILECTB

2 YrieBogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psia. MeTaH u 3TaH — mpocTeifiume
2.1 MPE/ICTABUTENIM allKaHOB: (U3MYECKHEe M XHUMHUYECKHE CBOMCTBA (peakiuu

3aMCIICHUA U FOpeHI/ISI), HaxXOKXIACHUEC B IPHUPOAC, NOTYUYCHUC U IPUMCHCHHUC

AJKeHBI: COCTaB U CTPOCHHE, NOMOJIOTMUECKHH psf. ODTWIEH M NPONWIEH —
29 MPOCTEHIINE MPEICTAaBUTENN AJIKEHOB: (DHU3MUECKHE M XUMHUYECKHE CBOMCTBA

(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATAWM, OKUCICHUA H

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: crTpoeHue, BaxHeiue
23 XMMHYECKHEe CBOMCTBa (peakius noiauMepusanun). IlonydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOECHMSI, TOMOJIOTUYECKUHN Psil. ALETUIICH —
54 MPOCTEHIINKM TPEJCTaBUTENIb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XUMHUYECKHE CBOWMCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUH,

TOpCHI/ISI), MOJIYYCHHUEC U IPUMCHCHUC

Apenbl. beHzon: cocraB, cTpoeHue, (PU3HYECKHE W XHUMHYECKHE CBOWCTBA
(peakiuu rajJoreHMupoBaHusl U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyol:
)5 cocTaB, CTpoeHue, (u3mUeckne ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
' raJIOTEHUPOBAHUS WU HUTPOBaHUs), TOJy4eHHE M TNpUMEHEHHe. TOKCHYHOCTh

apeHoB. ['eHeTHuyeckas CBsI3b MEXIY YIIEBOJIOPOJAMU, MNPUHANICKAINUMHU K

Pa3JINIHBIM KJIacCaM

26 [TpupoHbIe HCTOYHUKH YTIeBOA0PO0B. IIpupoaHblii ra3 u nomyTHbIe HETAHBIC
ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HEPTH: MEpEroHkKa,
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KPEKUHT (TEpMHUECKUI, KaTaduTudeckuii), nuponus. [IpoaykTel mepepaboTku
He(pTH, UX TMPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITy. KamMeHHBIH yromas u

MIPOJYKTHI €T0 NMepepadoTKu
3 Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenpHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHON: CTpOeHUE, HU3NYECKUE
U XUMHYECKHEe  CBOWcTBa  (peakuMM C  aKTUBHBIMU  MeTajlllaMu,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
31 MOJIEKYJIaMHM CIIUPTOB. JlelicTBUE METaHOJa U 3TaHOoJIa HAa OPraHU3M 4YeJIOBEKa.
' MHoroaroMHble CIUPTHL. DTUICHIVIUKOIb U TIHUIEPUH: CTPOCHUE, PU3NUECKHE U
XUMHUYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO  WICNIOYHBIMM  MeETajslaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCIOBCKaA. HpI/IMeHCHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

@deHoJI:  CTpOEHHWE MOJCKYJbl, (U3UYECKUEe ¢ XUMHYECKHE CBOWMCTBA.

3.2
Tokcuunocts enona. [lpumenenue gpenomna

AJH)ZIGFI/IZIBI N KCTOHBI. CDopMaan{ema, ancTajibACrua: CTpocHue, (1)I/I3I/I‘-IGCKI/I€ u
33 XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA WM BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaKHI/II/I), TMOJIYYCHHUEC U IIPUMCHCHUC

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHUE, pU3NUECKUe U XMMHUYECKHe CBOMCTBA (CBOICTBa, o0Imue 1Jis
3.4 Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CTeapI/IHOBaSI H OJICMHOBAad KHCJIOTBI KaK MPEACTABUTCIN BBICIINX Kap6OHOBI>IX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

Cnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
3.5 s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB
VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, M- M IOJMCAXapubl).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
¢bu3nueckre U XUMHUYECKUE CBOMCTBA (B3auMoaericTBue ¢ ruapokcuaom menu(1l),
16 OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
' OpOKeHME TIIOKO3bl), HAaXOXJIEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas

ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak

npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XUMHYECKHE CBOIMCTBA Kpaxmaia (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJAOM)
4 A3o0TcoJeprkalliie OpraHnyecKue CoeAMHEHUs

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue
4.1 XUMHUYECKHE CBOMCTBA aAMHMHOKMCIIOT (Ha npumepe FJII/ILII/IHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HeHTI/II[BI
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benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
4.2 BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOICTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaH4€CTBCHHBIC pCAKIIUKU Ha Oenku
5 BBICOKOMOJ'IGKy.]'IHpHBIG COCOAUHECHUA

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
51 MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJICKYJIIPHBIX COCAUHEHUNH —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

3KCHepI/IMeHTaHbHBIe MCTOJAbl H3YUYCHHA BCHICCTB HU HUX HpeBpameHHﬁ:
52 O3HaKOMJICHHE ¢ 00pa3laMu MPUPOIAHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 TeopeTI/I‘leCKI/Ie OCHOBBI XUMHNH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
11 DHepreTuyeckre YpoBHHU, OTYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacIpeesieHus] IIEKTPOHOB 110 OPOUTAISM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cUCTEMBbI
12 xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
' aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XMMMUYECKHUX DJJEMEHTOB U

o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHue NepuoANYCCKOr0o 3aKOHA B Pa3BUTHU HAYKU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
13 (KoBaJieHTHAsl HEMOJISIpHAsT M TMOJspHasi, HWOHHAs, MeTajndeckas). VoHbI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHast cBs3b
1.4 BanentHOCTB. DniekTpooTpunareabHOCTh. CTENEHb OKUCIEHUS
BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA
1.5 BEUIECTB OT TUNA KpUCTaIMyeckod pem€rku. IloHsatne o aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi JoJsl BEIECTBA B

pacTtBope

1.6 Knaccudukanms HeopraHmieckux coeqnHeHnid. HomeHkiiarypa HeopraHu4aecKux
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BCIICCTB

Xumuyeckas — peaknus.  Krnaccudukamuss ~— XMMHUECKUX — peakluii B
1.7 HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpPaHCHUA U MPCBPALICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX
1.8 CKOpOCTh peaKiyi, e€ 3aBUCUMOCTh OT Pa3IMIHBIX (HaKTOPOB

19 OOpatumbie peakiuu. XUMHYECKOe paBHOBecue. DaKTOpBI, BIUSIONME HA

cocTosiHUE XuMHu4eckoro papHoBecus. [Ipunnun Jle [llatense

Onekrponutnyeckas aucconuanus. CuibHbIe M ciaalbie 3MeKTpoiuThl. Cpena
1.10 BOJTHBIX PacTBOPOB BEIIECTB: KKCJIasl, HEUTpaIbHAasl, MeJI0YHas. Peakiinn HOHHOTO

oOMeHa
1.11 OKHCIUTENEHO-BOCCTAHOBUTEIBHEIE PEAKIMH
2 Heopranudeckast XuMust

Hemeramnsbl. [Tonoxxenue HemetamuioB B Ileproanueckoil cucteMe XUMHUYECKUX
anemenToB J[.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

2.1
CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAIJIOB (Ha IpuUMEpC KUCJI0pOJaa, CCPLI,

docdopa u yrnepoaa)

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAIOB (TaJOreHOB, CEpbI, a30Ta,
) dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
' KHCIIOPOJICO/ICPIKAIUX ~ KHCIIOT, BOJIOPOJHBIX coenuHeHui). [IpuMeHeHue

BOXHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckodl cucTeEME XUMHYECKUX
’3 anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04YEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.

9HeKTpOXHMI/I‘{eCKHI>'I pAax HaHpH)I(eHI/Iﬁ MCTAJJIOB

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATPHUM, Kalui, KalbIIHiA,
2.4 MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CrocoObI MoMyYeHust MeTaJljioB. [I[puMeHeHe METaIJIOB B OBITY M TEXHHUKE

25 I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

KJIaccam
3 XWUMUS U )KU3Hb
Ponp xuMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
3.1 0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN
[IpencraBienust 00 OOIMMUX HAYYHBIX MPUHIIUINAX MPOMBIIUICHHOTO MOTYYSHHS

3.2 Ba)XKHEHMIIIMX BellecTB. YeloBeK B MHPEC BCUICCTB U MATCPUAJIOB!: BaKHEHIIIHE

CTpOMUTENIbHbIE MaTepualbl, KOHCTPYKIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO,
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KepaMuKa, MaTepuajbl JUIsl SJIEKTPOHUKH, HAHOMAaTepUallbl, OPraHUYECKUEe WU
MUHEpaJIbHbIE yI00pEeHUs
XuMHUST M 30pOBbE UEJIOBEKa: IPaBWJIa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
3.3 Ipernaparos, IpaBuia 0€30M1aCHOTO UCIIOJIb30BAHUS NIPENApaTOB OBITOBOI XMMUU

B HOBCCI[HCBHOﬁ KHN3HU
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» Xumus, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «M3maTenbcTBO
«IIpocBenieHue»

» Xumus, 11 xknacc/ I'abpuensu O.C., OO1iecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M31aTenbcTBO
«IIpocBenieHue»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

Beenure 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metoanueckoe mocooue —
6a30BbIil ypoBeHb» - M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aja4ax,
ynpaxkHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronbnas kaura juist yuurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronbnas kaura juist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3agauu 1o XuMuu 1
crocoObl ux pemeHus» - M.: «/lpoda», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHblie MaHbl 10 Y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}JO.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmaccey, -
M.: Ok3ameHn, 2019r.

9. O.C.I'abpuensin, U.I'.ocTpoyMOB « XUMHUECKHUI IKCIIEPUMEHT B TiiKoste 11
kiacey; - M.: lpoda. — 2019 rox.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi_spr
avoch

nik dlya podg/read online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405http://sikorskayaolja.narod.ru/E
GE.htm

www.olimpmgou.narod.ru.

http://mirhim.ucoz.ru/index/khimija_8 3/0-41

http://www.chemnet.ru ['azeTa «XuMus» U cait 1js yautens «5 uay Ha ypok
XUMHH

http://him.1september.ru Equnast kommexmmst [IOP: [IpeameTHas komtekius
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE
skcniepuMeHThl: xumud. Komtekius Poccuiickoro o6mieo0pa3oBaTeabrHOIO
moprasna

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickasi onummnuaza mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMUsi: SJIEKTPOHHBIN Y4EOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUIEHK: XUMUS
http://www.chemistry.ru J/IluctaHIIMOHHAS OJIMMITHAJA TTO XUMUHU:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHbIN MPOEKT
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