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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peamusyercss xumuyeckoe oOpa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/IJaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEO0OXOIUMYI0 MM [ BbIPaOOTKM MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuaja U OO0ycCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKMX W  DJIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero 0Opa3oBaHUs MEePBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XMMHUYECKHX PEaKIUAX, UX CYLIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJib B IIO3HABATEJIBHOM U IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMMXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTHUBOPEUYMII MEXKIAy HOBBIMH (aKTaMM U TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIIUTAHMS, Pa3BUTUSA U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJOB JESATENBHOCTH: pEUIeHHs] MpoOjieM, IOWCKa, aHalu3a MU
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepxaTelbHasi XapaKTepUCTUKA LIeJIel U 3a]a4 U3y4YCHHS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHHe
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHUS 3HAHUN W NPUMEHEHHUS WX B PEalbHOW KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

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

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE JUIS Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX /ISl U3YUEHUS] XUMUU, HA 0230BOM 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).

COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeagMeT opraHnyecKkor XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJyYEeHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE 1o10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHMYeCcKuXx BemecTB. [omoisiorus, wu3omepusa. XHUMHUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenne o KnaccupuKammu opraHudeckux BerecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (CHUCTEMaThyecKas) U TpPUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX



OCHOBE, MOJIEIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH M dTaH —
IpOCTEHIIME NPEACTABUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3aMenieHus] W TOpPEHUsl), HAXOXKJIECHHWE B MPUPOJE, MOJYyYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U IPOIUJIEH —
IpOCTEHIlINe NPEACTABUTENN AJKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJIOIC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusaunuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMPOCTEHIIMIA NpPeICTaBUTENIb AJIKHHOB: COCTaB, CTPOEHUE, (U3UYECKUE H
XUMHUYECKHE CBOMCTBA (peakUuu THAPUPOBAHUS, TaJOT€HUPOBAHUS, THApaTalUH,
rOpEeHUs), OJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHEe U XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U NPUMEHEHUE. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTH
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble WCTOYHHMKK YTIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTaaple Ta3pl. HedTh u e€ mpoucxoxknenune. CrocoObl mepepaboTKu HEPTH:
MEePEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTHYECKHil), nuposu3. [IpomykTsl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C o0pa3llam IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE 3THUIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).




Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
duznyeckue W XUMUYECKHE CBONCTBA (pEaKkIMM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIA U ATAHOJIa HA OPTraHW3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OJTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE crnupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

®deHon: CTpOCHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouwvl. DOpMaNBIETH, ALETAIBJIETHA: CTPOEHUE,
¢uznyecKkue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIC PEAKLINH ), TIOJyYEHHUE U IPUMEHEHNE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBL: CTPO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JU- U
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuoM menu(ll), okuciaeHne amMmmuavyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HAXOXJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmalia u
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KaueCTBEHHAsI pEaKIIs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJieHUe, HaOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIIEPUHA C
rugpokcugom meau(ll)), anbaerunos (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBHEe Kpaxmana C HOJIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaqn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak amOTepHble opranuueckue coeauHenus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEBpalllCHUN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(ukaius, nepuoIuyHOCTh, HAOIIOICHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOICIIMPOBAHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Owochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,

pecypchl.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOOIIUEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCpHUAJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHIT BneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproanyeckoid cUCTEMBbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepUuojaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XHMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALNIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonsTne o nucnepcHbx cucteMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s BelIeCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKMX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKHMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHueckoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas aucconuaius. CuiabHble U ciaaldblie 3eKkTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPaIllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEJIbl PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérnbie 3agaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PacyE€Thl C HUCIOJIH30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxkenne HemetaimioB B llepuoguueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha IpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHCIIOPOJCOIEPKAILINUX KUCITOT, BOJOPOAHBIX COETUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnos B Ilepuogmyeckont cucreMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATPUM, KaJIMM, KaJbLIHi,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEeHWE U OIHCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnsle 3anaun.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEIIECTBa, Macce WIM O00BEMY OJHOTO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMuA ¥ JKU3Hb

Ponp xuMumn B 0OeclieueHUH 3KOJIOTHYECKOM, SHEPreTUUeCKON W IMUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHUATOB. BAXKHEUIIHNE CTPOUTEILHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpAacKH, CTEKJIO, KEpamuKa,
MaTepuabl I 3JNIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ya0OpeHus.

XuMHusAd W 3J0pPOBbE YEIIOBEKA: IpaBWiia MCIIOJb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBIAETCS Yepe3 MCIOIb30BAaHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATHM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCU(pUKAIUsi, IEepUOIUIHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, opraHu3M, SKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
pECYpCHI.

TexHOmorus: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIrus, MPOU3BOACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBINLJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XNMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMM  CpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMeTHhIM). HaydHo-Meroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO.

B coOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MpeAMEeTa «XHMHsS» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIEHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM JMYHOCTHU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBaThCA B CBOEH
NEATEIbBHOCTH 1EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUYECKOM KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaAMeTa «XUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH U
UJeanamMu poOCCUHCKOI0 rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
M TpaBWIaMU TOBEJCHMS, CHOCOOCTBYIOUIMMHU MpOLEccCaM  CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMUHOCTH OOYHAIOITUXCSL.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON JCATEIHHOCTH
oOydJaronuxcsi Mo peajn3alnuy NPUHATHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HAHUSI 00YYAIONMMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

IOPENCTaBIICHUS O COLMAJIbHBIX HOpPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAHUU yUeOHBIX
MIPOCKTOB, PEIICHNN YYEOHBIX M TO3HABATEIBHBIX 3a7a4, BBIMOJHCHHUN XUMHYECCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUEOHOU A TEIBHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CThb pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSTHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEIYIOIEM aHAIN3E
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMOBEICHHME M TOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCHEACTBUNA ATUX
MOCTYTKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAaHUSl IEHHOCTEH 370poBOTO MW  Oe3omacHOro oOpa3a  KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTHM MPaBUJI  HUHAUBUAYAIBHOTO U  KOJUJIEKTHBHOTO
0€3011acHOr0 MOBECHHUS B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TIOCJICICTBUN W HEMPUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BoCIMTAHUS:

KOMMYHHUKAaTUBHOMN KOMITIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIHCKOM
NeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAX JEATCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYaCTHE B PEHICHUU NPAKTHUYECKUX 3a7a4 COUUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQPECCU pazIuyHOro poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;



YBaXXEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYAIHHOW  TPACKTOPHH
oOpazoBanusi, OyayIieit mpodeccnn u peanu3anui COOCTBEHHBIX )KM3HCHHBIX IIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCOO0pPa3HOr0 OTHOUIEHUS K TMPUPOJAC, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHMSI HEOOXOAMMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIMPOCOB PAMOHAIIBHOTO NPUPOJIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCIIIUX BPEll OKPYKAIOLIEH TPUPOTHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIATH UX;

HAJIMYMS PA3BUTOrO IKOJOTMYECKOTO MBIILUICHUS, SKOJOTUYECKOW KYJIbTYPHI,
ONBITA AEATEIIBHOCTH 3KOJOTMYECKON HANPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOJIOTUN XeMOpoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CcHeluUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHUPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM 1EJTOCTHOTO
MPEJICTABIICHUS] 00 OKPYXalolleM MHUpPE Kak O €IWHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJIS COBPEMEHHOW ITUBUIITN3AIINHN:
B €€ TYMaHHUCTUYECKON HANPABJICHHOCTH M BXXHOW POJU B CO3JaHUM HOBOU Oa3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPEBOM, DHEPIETUYECKOM, THIIEBOM M  DKOJOTHUYECKOH
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, O0ECIIEYCHUN YCIIOBUN YCIICITHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TIPAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA  METOJ0B
MO3HAHUs, HWCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
noJiy4aeMble 3HaHUS JUIsl aHaIM3a M OOBSCHEHHUS SIBJICHUN OKPYXAIOIIEro MHUpa U
MPOUCXOSINUX B HEM W3MEHEHHWH, YMEHUS JeJlaTh 00OCHOBAHHBIC 3aKIIOYCHUS HA
OCHOBE HAay4HBIX (JAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 MOTYyYeHUs JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO ~HMCIOJb30BaTh XMMHUYECKUE 3HAHUS AJis
penieHus IpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpEeCca K MO3HAHUIO U HCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K  HENPEpPhIBHOMY  00pa30OBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSM TpyAa B pa3IuyYHBIX cdepax mnpodeccuoHaabHOM
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHUSA ydeOHOTro mpeaMera «XuMHUS» Ha
YPOBHE CpPEAHET0 00IIero 00pa3oBaHUsl BKIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHus MUPOBO33PEHUS 00yYaroIMXCs
MEXKIUCIUIUITMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYUYHbIC TOHATHS, OTPaXKAIOIIHUE
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEHU(PUKY METOJOB I[TO3HAHMUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPIHs, SBJICHUE,
MpoIlecC, CUCTEMa, Hay4dHbIH (akT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCeI0BaHNEe, HAOMIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YydeOHbIE NEUCTBUS (IMO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,
pEryJsTUBHBIE), oOecnieunBarone GopMupoBaHre (PyHKIIMOHAIBHOW TPAMOTHOCTH
Y COIMAIbHON KOMITETEHIIMHM 00YYaIOInuXCs;

CIOCOOHOCTh 00YYaIOIIUXCS MCIOJIb30BaTh OCBOSCHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE  y4eOHBbIE  JICUCTBUA B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeranpenMeTHbIE  PE3ydbTaThl OTPAXalT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICUCTBUSIMU.

OBaanenue YHHMBepCaAJIbHbIMH yueOHbIMH NMO3HABATEJIbHBIMHU
NEeUCTBUSAMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHS:

CaMOCTOSTENFHO (POPMYJIMPOBATh U aKTyaTU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTNpEeNeNATh eI JeATCIIbHOCTH, 3ajaBas IapaMeTpbl MU KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU HIEJISIMU;

WCIIOJB30BaTh MPH OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XAPAKTEPHbIE MPU3HAKKA MOHITUUA M YyCTaHABIMBATh HMX B3aHMMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS JUIsi OOBSACHEHMSI OTIEIbHBIX (PAKTOB U
SIBJICHUU



BBIOMpATh OCHOBAHMS U KPUTEPUH JIJIS KJIACCU(PUKAIIMU BEIIECTB U XUMUUECKUX
pEaKLNi;

yCTaHABIMBATh TMPUYUHHO-CIICJICTBCHHBIE  CBSI3U  MEXKIYy  H3Y4aeMBIMH
SIBJICHHSIMH,

CTPOHUThH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B TPOIIECCE MO3HAHUS, HCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIH, MPEeOOPa30BLIBATH MOJICIIBbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CMMBOJI) AJIEMEHTa, XUMHUUecKas ¢Gopmysia, ypaBHEHUE XUMUUECKON peaKIuu —
MpU PEIICHHH YYEOHBIX ITO3HABATCIBHBIX W TMPAKTUYECKHX 3a1a4, MPUMCHSITH
Ha3BaHHBIC MOJIEIBHBIC TMPEACTABICHUS MJIs BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB M XMMHUYCCKUX PEaKITUH.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKHUX
pEaKLNiA;

dbopMyIUpOBATH LU U 3a/1a4l UCCIEAOBAHUS, UCIIOJIH30BATh MTOCTABJIICHHBIC U
CaMOCTOSITEJIbHO C(POpMYTUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA IMO3HAHUS
U OCHOBBI JIi  (OPMHUPOBAHUS THUIOTE3Bl IO TPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJIETh HABBIKAMM  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOAATh 3a XOJ0M
MpoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ylbTar, (HOPMYIHPOBATH
0000ITIeHNST ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBaHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MpojeIaHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
NEATEIIBHOCTH, TIPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pEHIeHUs NPaKTHUYCCKUX 3aJad, NPUMEHEHUIO pPa3IMYHbIX METOIOB
ITO3HAHMSL.

3) paboTa ¢ uHpopmanmeii:

OpPHUCHTHUPOBAThCS B  PA3IMYHBIX HCTOYHHMKAX uWHMopmaruu (Hay4dHO-
MOMYJISIpHAs TUTEpATypa XUMHUECKOTO COJIEPKaHMsI, CIIPABOYHBIE TTOCOOUS, PeCYPChI
HNHtepHera), aHamu3upoBaTh HWHOOPMAIMIO PA3IUYHBIX BHJIOB U (GOpM
MIPECTaBIICHUS], KpUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTh;

(GbopMyIMpOBaTh 3ampPOChl W MPUMEHSATH Pa3IMYHBIC METOJBI TPH TIOMCKE U
otoope wuHPOpPMAIUM, HEOOXOJUMOW JJIS  BBINIOJIHEHUS  y4eOHBIX  3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSTENIbHO BRIOUPATh ONTUMANIbHYIO (OpMY MpeicTaBlIeHUs HHPOpMaAIUU
(cxeMbl, TpaduKH, JUarpaMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
UHPOpPMaLIUEH: MPUMEHATh MEKIIPEIMETHbIC ((U3UYECKUE W MaTeMaTHYCCKHE)
3HAKU U CUMBOJIBI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU 1eHCTBUAMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOMl TeMbl B XOJ€ IHUAJora W/Wiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHHMSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMIpe3eHTAIMel pe3yJabTaTOB IMO3HABATEIBHON EATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMM IPU BBINOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAaKTHYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui yueOHOro NpoekTa U (GopMyJIupOBaTh BBIBOBI 11O
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUSA TO3MUIMA B XOJ€
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYLIECTBIIATH CBOIO I103HABATEIbHYIO
AeSTeNbHOCTh, oOmpenensss e€ [enu M 3a7add, KOHTPOJIMPOBATh M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alfOPUTM  JACUCTBUU  MpHU
BBIIIOJTHEHUH Y4YEOHBIX U  HCCIEIOBATENIbCKUX 3a7ad, BbIOMpaTh Haunbosee
¢ (eKTUBHBIN CMOCOO0 WX pemeHuss ¢ y4e€TOM TMOJYyYeHUsS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMM O  XHMHYECKOM  COCTaBIISIOICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IO3HAHUU SIBJICHUW MPUPOJIBL,
B (OpPMHUPOBAHUU MBINUICHUS M KYJbTYPhl JMYHOCTH, €€ (yHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOJAMMOM JJIsi PEIIeHUs MPAKTHYECKUX 3aJlad M DKOJOTHYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHON Cpefie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpas BKJIFOYAECT:
OCHOBOITOJIATAIOIINE TTOHATUS (XUMUYECKUI JJIEMEHT, aTOM, JIEKTPOHHAsT 000JI04YKa



aToMa, MOJIEKYJA, BAJEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, XHWMHYECKAasl CBS3b,
CTpyKTypHasi ¢dopmyna (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJIIpHAas Macca,
MOJISIDHBINT  O0BEM, YIJIEPOAHBIN CKelleT, (YHKIUOHAJIbHAs Tpymna, paaukal,
U30MEpHUsI, U30MEPBI, TOMOJIOTUYECKAN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO U
a30TCOAEpKAIIUE  COCIUHEHUS, MOHOMEpP, IMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC  COCMHEHUS); TEOPUM U 3aKOHBI (T€OpUSI CTPOCHHUS
oprannueckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHEHHMsSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHHU; MHPOBO33PEHUYECKUE 3HAHMUS,
JIeXkalMe B OCHOBE MTIOHMMAHUS IPUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBICHUMH,
(haKTOJOTMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJIYyYEeHWH U O€30MacHOM
WCIIOJB30BaHUM Ba)XXKHEHIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPaKTHUUYECKOM
NEeSATENbHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUHN BBISBISATh XapaKTEpHbIE NPU3HAKH TOHATUMH,
YCTaHABIIMBaTh WX B3aHUMOCBSA3b, HUCIIOJIb30BATH COOTBETCTBYIOIIHUE IOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUN HCIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (popMyit
OpraHUYECKUX BEIIECTB U YPABHEHHI XUMUUYECKUX PEAKIUM, U3rOTABINBATH MOJEIH
MOJIEKYJl OpPraHHYECKUX BEIIECTB IS WUIIOCTPAlMM WX XHUMHUYECKOTr0 |
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YyUCHHBIX
OpPraHUYeCKUX BEIIECTB MO0 HUX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/rpynmne coenuHeHud (YriaeBOAOPOJbI, KHCJIOPOJI U  a30TCoJeprKallue
COCMHEHHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMs), JlaBaTb UM Ha3BaHUS 11O
cuctematndeckoir HomeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBUAILHBIC
Ha3BaHMUS OTACJBHBIX OPraHUYECKUX BEHIECTB (PTWICH, NPOIMIICH, alleTUJIEH,
STWICHTJUKOb, TIUIEPUH, (GeHo, (opMalbIeTu, aleTalbIerua, MypaBbUHAS
KHUCJIOTA, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KHUCJIOTA, TIFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

chOPMHUPOBAHHOCTh YMEHHUSI ONPEACNSITh BUJBI XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSTH TOJOXKECHUS TEOPUU CTPOCHUS
oprannveckux BemiecTB A. M. bytiepoBa st 0oObsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHSI MACChl BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (Ppuznueckue
U XUMHUYECKHME CBOWCTBA THUIIMYHBIX NPEACTABUTENIEH pa3JIMYHBIX KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, dTaH, STUJICH, MPOMUJICH, alleTwIieH, OyTaanen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJI, 3TaHOJ, STUJICHTIUKOIb, TIUIEPHH, (HEHOT,
aleTalbJIeTu], MypaBbUHAS U YKCYCHAas KHCIIOTHI, TJIFOK03a, Kpaxmal, LEJUIJI03a,



AMUHOYKCYCHAasl KHCJIOTa), WILTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (He(pTh, IPUPOHBIN a3, YroJib), CIOCOOBI UX MEePepPabOTKU U MPAKTUUYECKOE
MIPUMEHEHUE TTPOIYKTOB MEPEpaOOTKH;

c(OPMUPOBAHHOCTh YMEHHH TPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchbl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTA
pPEaKIMM M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WIH MIPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaxX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMbIX B XUMUHU TTPU U3YICHUH BEIICCTB U XUMHIECKUX
aBJeHUM (HaOto/IeHne, U3MEpPEHUe, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JJIsI TIPUHITHUS PEIICHUM B KOHKPETHBIX KM3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCy/I0OM U JTadOpaTOpHBIM O0OpYJIOBaHHMEM, a TaK)Ke NpaBuja OOpallieHus C
BEIIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMU TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCT, YMEHUW IUIAHUPOBAaTh W  BBITONHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWYECKUX BEIISCTB NPH HArpeBaHWH, TOJYyUYCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPTaHMYECKUX BEIIECTB,
JieHaTypalys O€JIKOB IIPU HArPEBaHHH, I[BETHBIE PEaKIuu OEIIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJ0OBaHUEM, NPEJICTABIATh PE3YyIbTaThl XMMUYECKOIO SKCIIEPUMEHTA B (opMe
3aMUCH yYPaBHEHHWH COOTBETCTBYIOIIMX peakmuii ¥ (HOPMYJTUPOBATh BHIBOABI Ha
OCHOBE ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(opMaIMio, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
uHpopmanuu, UaTEepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh MpaBuiia JKOJIOTUYECKHU
[IEJIECO00PA3HOTO TIOBEJACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXpPAaHEHHUSI CBOEr0 3J0pPOBbSI M OKPYXKAIOIIEH NPUPOAHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICHCTBHUSI HA JKMBBIC OPTraHW3MBI OINPEACIEHHBIX OPTaHUYECKHUX
BEILIECTB, MoHUMAas cMbica mnokazatens [IJIK, mosicHaTe Ha mnpumepax crocoObl
YMEHBIICHUS U MPEIOTBPAILIEHUS] UX BPEAHOIO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsT OOYYarOIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUMU;



JUIA  CJENbIX W CIA0OBUASIIMX OOYYAIONIMXCS: YMEHHE KCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaitms st 3amucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUI: O  XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUI MPUPO/IBI,
B (opMUpOBaHUM MBIIUICHUS M KYyJbTYpbl JHMYHOCTH, €€ (PYHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHUS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOU Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHUM,  KOTopas  BKJIIOYAET:
OCHOBOTIOJIAralomue MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAJIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT PElIETKa,
TUMBl ~ XUMHUYECKUX  pEaKIui, pacTBOp,  DJICKTPOIMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] ~ JAUCCOIMALIMS, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakiMy, XUMHUYECKOE PaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON AUCCOIMALNU, Iepruoandeckuil 3akoH [l. 1. MeHneneeBa, 3akoH
COXpPAHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUs] W TMPEBPAIICHUS DHEPTUH MPU
XUMUYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUM  SI3bIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAINIME B OCHOBE ITOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHMYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUU W OE€30MaCHOM HCIOJIb30BaHUU BAXHEUIIUX HEOPTraHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU EATEIHPHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE TMPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITUS MPHU
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUUYECKYH) CUMBOJUKY IS
cocraBieHust  GOpMyd  BEUIECTB U YpPaBHEHHUW  XMMUYECKHX  PEaKIIMM,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBmanbHbIe Ha3BaHHS OTAEIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCHbIA Tra3, aMMHaK, TamiéHas
M3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COAA, MUPUT U IPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUN OMpPENEATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JUYHOTO COCTaBa, BHUJ XUMHUYECKOM
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B COCIWHECHUSX, THI



KPUCTANIMYECKOW PEMIETKM KOHKPETHOro BellecTBa (aTOMHas, MOJEKYJspHas,
WMOHHAasl, METaJUIMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIICKHOCTh HEOPTAHUYECKHUX
BELIECTB M0 MX COCTaBY K ONpPEAENIEHHOMY KJacCy/TpyIie COeIUHEHUN (TIPOCThIe
BEIIECTBA — META/UIBI U HEMETAJUTbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIC
TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUH PaCKpPhIBaTh CMBICH Mepuoandeckoro 3akona J[. 1.
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO U
POTrHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUN XapAKTEPU30BAThH AJIEKTPOHHOE CTPOECHUE aTOMOB
XUMHAYECKUX dJIeMEeHTOB 1—4 mnepuonos Ileproamyeckoil CHCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeHnaeneeBa, HUCHONB3ysAd MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHECHMUS
CBOWCTB XUMHUYECKUX DJEMEHTOB M HMX COEAMHEHUW MO MEepuoAaM U TpyIIam
[Teprnoanyeckoit cucrembl XuMru4deckux 3neMeHToB /. 1. Menaeneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIUE
XUMHUYECKUE  CBOMCTBA  HEOPTAaHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME TI'E€HETHUYECKON CBS3UM MEXKAY HEOPraHMYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMUPOBAHHOCTh YMEHHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIIMU 10
pa3IMUYHBIM TpPU3HAKaM (YHUCIIy U COCTaBy pEarupyrolydx BEIIECTB, TEIMIOBOMY
ahdekTy peaknur, W3MEHCHHMIO CTEIEeHEeH OKHCICHHS DSJEMEHTOB, OOpaTHMOCTH
peaKkIuu, y4acTHIO KaTaanu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUW COCTaBJISITh YpPaBHEHUSI PEAKUUM Pa3TUUHBIX
TUTIOB, TOJIHBIE U COKpAIEHHbIC YPABHEHHS PEaKlMii MOHHOTO OOMEHa, YUHUThIBas
YCJOBHUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAIONINE
KAQUeCTBEHHbI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HaBATh
OTIBITHBIM IMYTEM HOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHM  pacCKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM TMOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
pPEaKIMK OT Pa3IMUHBbIX (AKTOPOB; XapaKTep CMEUIEHUS XUMUUYECKOTO PAaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero BozaeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TPOIECCHI,
JeXaluuye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a



TaKK€ C(POPMUPOBAHHOCTb IPEICTaBICHUM 00 OOLMX HAy4YHBIX MPUHLUIAX U
AKOJOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
HOHATHUS «MAcCOBas J10JI BELIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUM Ia30B MpHU
XUMHUYECKUX PEAKIMIX, MacChl BEIleCTBA WIM 00bEMa Ta30B 10 HU3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacC€ WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, IPEBPAILCHHS U COXPAHEHHS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUJia IOJb30BAHUS XUMHUYECKOU
nocyod M 1a00paTOpHbIM OOOpYIOBAaHUEM, a TaKXKe IMpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMU IO BBIINOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

CcOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBIIOJHATH XMUMHUYECKUN
AKCIIEPUMEHT (pa3JIoKEHHE MEepOKCHJa BOJOpOAAa B MPUCYTCTBUU KaTajau3aTopa,
OIPENEIICHUE CPEABI PACTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3JIUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOH pEaKIHH, peakuuu
MOHHOTO OOMEHa, KayeCTBEHHbIE peakuuu Ha cyiabdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHMs, PEIICHHE SKCHEPHUMEHTAIBHBIX 3a7a4 I10 TeMaM
«Meramne» u «Hemeramiby) B COOTBETCTBUU C IIPABHJIAMU TEXHUKU 0€30MaCHOCTH
py O0OpallleHuH C BEUIECTBAMU M JaOOPATOPHBIM 00OPYIOBAHHUEM, MPEICTABIATH
pe3ynbTaTbl XMMHUYECKOTO  J3KCIEpUMEHTa B  (GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIMUX pEaKIUii W (QOpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(popManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1[eJIeCO00Pa3HOro0 TOBEJACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B HEISX
COXPAHEHUSI CBOETO 3J0pPOBbS M OKpPYKAlOLIEH NPUPOIHON Cpeapl, OCO3HABATh
OMAaCHOCTb BO3JECUCTBUS Ha >KUBBIE OPraHU3Mbl ONpPENENEHHBIX BEIIECTB, MOHUMAs
cmpic mokazatenss [IJIK, mosicHATh Ha mnpuMepax crHnocoObl YMEHBLIEHUS U
MPEAOTBPALIEHUS X BPEIHOTO BO3JAEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIg 00YyYaromMXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II0O3HAHMUS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

UIg  clenblX W caa0oBUASAIIMX OOydarolUXCs: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiinms st 3amucu XMMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
o LOC «Mos LWkona»
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 _
https://lib.myschool.edu.ru
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 I1 2 LLOC «Mos LWkona»
. €JIEIbHBIE YTJIEBOIOPOAbl — AJKAHBI
pelt A AOPOA https://lib.myschool.edu.ru
29 HenpenenbHbie yrieBogOpOIbl: aIKEHBI, 6 1 UOC «Mos LLkona»
' aJIKaJyeHBbI, aJJKMHBI https://lib.myschool.edu.ru
23 A 2 LUOC «Mos LWkona»
. OMaTHUYECKHUE YTIIEBOJIOPOIBI
P r AOPOL https://lib.myschool.edu.ru
24 [IpupoIHbIE HICTOYHUKH YIIIEBOJOPOJAOB U 3 1 LOC «Mosa Lkona»
' ux nepepabdorka https://lib.myschool.edu.ru
Hroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue CoeTuHEeHUs
LOC «Mos Wkona»
3.1 Cnuprel. ®enon 3
p https://lib.myschool.edu.ru
LUOC «Mos LWkona»
3.2 Anpnerunpl. KapOOHOBBIE KUCITOTHI. 7 1
ACTHA P https://lib.myschool.edu.ru
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https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

Crnoxuble 3¢upbl

LUOC «Mosa Wkona»

33 YTIeBOME 3 https://lib.myschool.edu.ru
Wroro no pazueny 13
Paznen 4. A3orconep:kaniye oprannyeckue coenHeHus

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 :tct)ss(:(/l\//lli?n:l-\'/};:ﬂz;.e dur
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 E’c?p():s(:(/l\//ll;:rrl-:—\'/:axl.edu.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
LOC «Mos LWKkona»
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 ,
https://lib.myschool.edu.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 LLOC «Mos LLkona»
' BCIIECCTB https://lib.myschool.edu.ru
LOC «Mosa WWKkona»
1.3 XHUMHAYECKHE PEAKIIUN 6 1 1
peaxt https://lib.myschool.edu.ru
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasi xumust
LOC «Mosa LWWKkona»
2.1 MeTtaminl 6 1
https://lib.myschool.edu.ru
LOC «Mosa LWWKkona»
2.2 HemeTaminl 9 1 1
https://lib.myschool.edu.ru
23 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX 5 LOC «Mos LUkona»
' BEIIICCTB https://lib.myschool.edu.ru
Hroro no pazneny 17
Pazaen 3. Xumus u :KM3Hb
OC «Mos LWKona»
3.1 XUMHUS U )KA3Hb 4 4

https://lib.myschool.edu.ru
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Hroro no pazneny 4
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

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

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TIpamMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TMOJIYy4YeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE  COCTaBIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJACIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB IS WJUIIOCTPpALMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPObL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COCIMHEHMs), JaBaTh KM  Ha3BaHUS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COEAUHEHUSX (OJUHApPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opraHudeckux seuiectB A.M. bytnepoBa 11 00bsCHEHUS
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUSA; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEPUH, (eHod, (popManbIerus, aueTaabAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIri03a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTaBUTENICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUT0J03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  MPEACTABUTEISIMU  PA3JIMUHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BJIAIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAONOJEHUE, HW3MEpEHHE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CHCTEMHBIC
XMMHYECKUE 3HAHUA JUIl MPUHATHS PEHICHUM B  KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBAMH 1 UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpAICHIS] OPTraHUYECKUX BEIIECTB MPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMYITHUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIhTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYIOBOM AESITETBHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpebl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HAa JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBpAIEHHs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi




TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

13

Brnagenue cucremMod XMMUYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUIME  IMOHATUSA  (XMMHYECKUMH  3JEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas CBSA3b, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCIIUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakLuy MOHHOrO OOMEHa), PacTBOP, AJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIUTUYECKAsd  JUCCOLMALUSA, OKHCIMTENb, BOCCTaHOBHTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormanuu, llepuonuueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOJIOTHUECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBISABIIAATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHHTHﬁ, IMPUMCHATE COOTBCTCTBYIOIIHE
IOHATHUA TIPU OINMCAHUHU CTPOCHHUA U CBOICTB HCOPTaHNYCCKUX
BCIICCTB U HX HpeBpaHleHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHUMHUYCCKHUX
3HaHUH C IIOHATHUAMU u MpEACTAaBICHUAMU APyrux

€CTECTBEHHOHAYYHBIX IPEIMETOB
BnageHue OCHOBHBIMH METOJAaMM HAay4HOTO ITO3HAHUS BELIECTB U
XUMHUYECKUX sABJIEHUN (HaOm0JqeHHe, W3MEpEeHHe, SKCIEPUMEHT,

MOJICIIMPOBAHNE)

14

ChopMHUpPOBAaHHOCT, YMEHHUH OMpENENsITh BaJCHTHOCTh M CTETCHBb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJSpHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COSAMHEHUN

1.6

ChopmupoBaHHOCTE  yMEHHS  KJIACCU(UIUPOBATH  XUMUYECKUE
peaKIyy Mo pa3INyHbIM IpPU3HAKaM (YUCIIy M COCTaBY PearupyroLIrx
BEIIECTB, TEIIOBOMY 3(deKTy peakiuu, HU3MEHEHUIO CTereHen

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO




1.7

KaTaJinu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH COCTaBIATh YPaBHEHUS  peaKIMi
Pa3JIMYHBIX TUIIOB, IIOJHBIE W COKpAIICHHBIC YpPaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUTHIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

10 KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IUYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEILECTB

1.9

CpopMHUpPOBaHHOCT, YMEHUW PACKPBIBATh CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

2.3

ChopmMupoBaHHOCTE yMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

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

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh yYMEHUN packpbiBaTh cMbich Ilepuonunyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  MPOTHOCTUYECKYIO
GbyHKITIN

ChopMupoBaHHOCTb YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUecKuX 3neMeHToB 1-4 mnepuonos Ilepuoanyeckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-37€KTpOHHBIC OpPOUTAIN», «IHEPreTUUYCCKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUH IO NEepHojaM M rpynnam

[Tepuonnueckoit cucremsl xumMuieckux 3aeMenToB .M. Menaeneesa

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

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHAaBIMBaTh  IPUHAIJICKHOCTh
HEOPraHWYECKNX BEUIECTB 0 MX COCTaBY K ONPENEIEHHOMY KIaccy

(rpynme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUTbI,




2.5

2.6

2.7

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui coCTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHHUH XUMHUYECKHX
peaknwmii, cucrematnueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BelecTB (yrapHolii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

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

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aTOpa, ONpPENEICHUE Cpeabl PacCTBOPOB BELIECTB € IOMOIIBIO
YHHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOTO oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHUE SKCIEPHMEHTANbHbIX 3a/Jad MO 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 BBIBOJIbI HA OCHOBC 3THUX PEC3YJIbTATOB

2.8

CchopMupoBaHHOCTh YMEHMH cOONIOaTh MpaBWiia MOJIb30BAHUSA
XUMHUYECKOH MOCYyA0H M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
ImpaBujia o6pameHH51 C BCIICCTBAMH B COOTBCTCTBHMU C MHCTPYKIHUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIIEHHOTO IMOJIYyYEHUsI CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OoOIMX HAyYHBIX MPHUHIMIIAX ¥  DKOJOTHYECKHX  MpoliemMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBlI MHpA, pOJM XHMHHM B IIO3HAHUHU

SABIICHUA TPUPOABI, B (OPMUPOBAHMHM MBIIUICEHUS M KYJIbTYpHI




JTUYHOCTH, €€ (YHKIHMOHAJIBLHOM TPAaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs TPAKTHYECKUX 3a/7ad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

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

(cpeacTBa MaccoBO KOMMYHHKaIUH, ceTb IHTEpHET U Ipyrue)

3.3

3.4

ChopMHUpPOBAaHHOCTh YMEHUH COOJIIOJATh TIPAaBHJIA 3KOJOTHYECCKHU
1enecoo0pa3Horo MOBENCHUsS B OBITY M TPYAOBOH NEATEIBHOCTH B
LETSAX COXPAaHEHUs CBOETr0 3J0pOBbs U OKPYXKAOUIEH MNpUpPOJHOU
cpeasl

Oco3HaBaThb OMacHOCTb  BO3JEHMCTBUS HAa JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHUMAs cMbIch nokazarens [I/IK, moscHsaTh

Ha ImpumMepax CIIOCOOBI YMCHBIICHUSA U MPEAOTBPALICHUA UX BPCIHOI'O

BO3,I[€I>'ICTBI/I$I Ha OpraHu3M 4CJI0OBCKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOIICHUM Ta30B NPH XUMUYECKUX PEAKIUAX, MAaCChI
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WiId 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOTo 3 (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPCBPAILICHUA U COXPAHCHUA SHEPTHUU




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus. 10 knacc. ['abpuensa O.C., OctpoymoB W.I'., CnankoB C.A. AxknironepHoe o611ecTBo «31aTenbeTBO
«IIpoceernienue»
* Xumus. 11 xkmacc. I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A. AkiuronepHoe o0miectBo «M3aareascTBo

«IIpoceemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
- Xumusi. 10 knacc. bazoBeiit ypoBenb. Metonnueckoe nocodue. 'abpuensn O.C., M. 2023r
- I'apa H. H. Xumus. Ypoku B 11 knacce: nocodue ajist yuurtenei oomeoopaszopart. yupexaenuii / H. H. I'apa. — M. :

[Ipocsemenne, 2009r

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lib.myschool.edu.ru/market?filters=%?22subjectlds%22%3A%5B%22295%22%5D%2C%22schoolClass|ds%22%

3A%2211%22
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[IpenmeTt opranuueckoil XuMuu, e€ 1 LIOC «Mos LLkona»
BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYCHHUE https://lib.myschool.edu.ru
Teopus cTpoeHUs] OpraHUYECKUX
5 A M. B . 1 LOC «Mos LWkona»
coenuHeHuit A. M. JepoBa, € _
yrIeposa, https://lib.myschool.edu.ru
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
OpPraHUYECKHUX BEIIECTB.
UOC «Mosa Lkona»
Homenknarypa (cucrematuyeckas) u 1 _
https://lib.myschool.edu.ru
TPUBHUAJIbHBIE HA3BaHUSI OPraHUYECKUX
BEILIECTB
AJIKaHBI: COCTaB M CTPOCHHUE, 1 LLOC «Mos LLikona»
TOMOJIOTUYECKHUU P https://lib.myschool.edu.ru
MeraH u 3TaH — npocTenmue 1 LLOC «Mos Lkona»
MPEACTABUTEIN AITKAHOB https://lib.myschool.edu.ru
. LOC «Mos LLkona»
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://lib.myschool.edu.ru
OTUJEH U NPONWIEH — IpocTeine 1 LOC «Mosa LUkona»
MPEACTABUTEIIMN AJIKEHOB https://lib.myschool.edu.ru
[IpakTnueckas padora Ne 1.
«IlonydeHue dTUIIEHA U U3YYECHHUE €TO 1 1

CBOWCTB»
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Ankanuensl. byranuen-1,3 u

LOC «Mos LWkona»

d mernnbyramuen-1,3. Homysenue https://lib.myschool.edu.ru
CHHTETHYECKOI0 Kay4qyKa U PE3UHBI
AJKMHBL: COCTaB U OCOOEHHOCTH

10 CTPOEHUSA, TOMOJIOTUYECKUI P, UOC «Mos Lkona»
AlnieTuieH — MpocTenInii https://lib.myschool.edu.ru
IIpEJICTaBUTEND aJIKMHOB

11 Beluncnenus no ypaBHEHUIO LOC «Mosa Lkona»
XMMHYECKON peaKiuu https://lib.myschool.edu.ru

12 ApeHbl: 6EH3011 ¥ TOIYOII. LOC «Mosa Lkona»
TOKCUYHOCTH apEHOB https://lib.myschool.edu.ru
I'eneTndeckas CBsI3b yIrieBOJOPOAOB, LLOC «Mos LLikona

13 HPHHAUICNANIHX K PasiTAHbM https://lib.myschool.edu.ru
KJraccaM
[IpupoiHBIE UICTOYHUKHU

14 YIJIEBOAOPOJOB: MPUPOIAHBIN Ta3 U LLOC «Mos LLikona»
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U https://lib.myschool.edu.ru
MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE HICTOYHUKHU

15 YIJIEBOJOPOJOB: IPUPOAHBIN ra3 LLOC «Mos Lkona»
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U https://lib.myschool.edu.ru
MIPOJYKTHI €€ epepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTII€BOIOPOABD)

17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: UOC «Mos LLkona»
METaHOJI U dTaHoJ. BoropoaHas cBs3b https://lib.myschool.edu.ru

18 MHOroaromMHble CIIMPTHI: UOC «Mos LLkona»

OTUJICHTJIMKOJIb U TTIMLHECPHUH

https://lib.myschool.edu.
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@DeHOJI: CTPOCHUE MOJIEKYIIBL,

LOC «Mos LWkona»

19 U3UYECKUE U XUMUYECKHE CBONCTBA
¢ ’ https://lib.myschool.edu.ru
IIPUMEHEHHE
20 Anbnrerunsl: GopMabIeTUA U LOC «Mosa Lkona»
aneTanbAerul. AueToH https://lib.myschool.edu.ru
OIHOOCHOBHBIE IIPE/IETbHBIE
LUOC «Mosa Wkona»
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U _
https://lib.myschool.edu.ru
YKCYCHas
99 [IpakTuueckas pabora Ne 2. «CoiicTBa LLOC «Mos LWkona»
pacTBOpa YKCYCHOM KHCIIOThD») https://lib.myschool.edu.ru
CreapuHOBas U OJICMHOBASI KUCJIOTHI,
UOC «Mos LWkona»
23 KaK MPEJICTABUTENN BBICIINX _
https://lib.myschool.edu.ru
KapOOHOBBIX KHUCIOT
24 MBpbL1a Kak COJIM BBICIIAX KapOOHOBBIX LOC «Mosa Lkona»
KHCJIOT, NX MOIOIIee JIeHiCTBIE https://lib.myschool.edu.ru
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
o5 6 r LUOC «Mos LWkona»
KapOOHOBBIX KUCIOT. ['uaponus .
P P https://lib.myschool.edu.ru
CIIOHBIX 3(pUpOB
26 Kupsl: ruiponn3, npuMeHEeHUE, UOC «Mos Lkona»
OuosIornyecKas poJib KHUPOB https://lib.myschool.edu.ru
VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.
. LOC «Mos LLkona»
27 Baxkneiimme npenctaBuTeNn: IIII0K03a, :
https://lib.myschool.edu.ru
¢bpykTo3a, caxaposa
8 Kpaxman u nemirono3a kak NpupoHbie LOC «Mosa Lkona»
TOJINMEPHI https://lib.myschool.edu.ru
KonTponbHas pabota mo pasnuen
p p p y LUOC «Mos Wkona»
29 «Kucnopoaconepxamue

OpraHn4ceCKuc COCI{I/IHCHI/I}I»/

https://lib.myschool.edu.



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

Bcepoccuiickas mpoBepouHas paboTa

OO61as xapakTepucTHKa
a30TCOEPKAIIUX OPTaHUYECKUX

LUOC «Mosa Wkona»

30 . . 1 .
coeaunenuii / Beepoccuiickas https://lib.myschool.edu.ru
npoBepouHas paboTa
LUOC «Mosa Wkona»
31 AMUHBI: METHJIAMHUH U aHUJIUH 1 )
https://lib.myschool.edu.ru
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHU4YeCKHUE COCTUHEHUS, UX
LOC «Mos LWkona»
32 ouoiornyeckoe 3HaueHue. [lentuasl. 1 )
https://lib.myschool.edu.ru
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS
33 OCHOBHbBIC TOHITHUS XUMUH 1 LUOC «Mos Wkona»
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN https://lib.myschool.edu.ru
OcHOBHBIC METOJIBI CHHTE3a
34 > 1 LLOC «Mos LKkona»
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI. .
yAp a https://lib.myschool.edu.ru
[limacTmaccel, kKayuyyky, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbsie  IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
o LUOC «Mosa Wkona»
XUMHUYECKUH IIEMEHT. ATOM. .
1 1 https://lib.myschool.edu.ru
DJeKTpoHHAs KOH(PUTYpalrsi aTOMOB
Ilepronnueckuii 3aKOH U
[leproauueckas cucreMa XMMUYECKUX
UOC «Mos LWkona»
2 anemeHToB J[. . MenpeneeBa, UxX CBS3b 1 _
. . https://lib.myschool.edu.ru
C COBPEMEHHOU TeOpUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
3 COEMHEHUH O TPyNIIaM U EPUOAaM. 1 UOC «Mos Lkona»
3HaveHHe MePUOANIYECKOT0 3aKOHA U https://lib.myschool.edu.ru
CHUCTEMBbI XUMHUYECKHUX d1emMeHToB J[. 1.
MeHieneeBa B pa3BUTHU HAyKU
CrtpoeHnue BeniecTBa. XuMu4ecKas
4 CBsI3b, €€ BUJIbI; MEXAHU3MBI 1 UOC «Mos LWkona»
00pa3oBaHMs KOBAJIEHTHOM CBSI3U. https://lib.myschool.edu.ru
Bonoponnas ca3b
BanentHocTb.
5 DIEeKTPOOTpULIATeTbHOCTh. CTETEeHb 1 LLOC «Mos LWkona»
OKHcIeHus. BelecTBa MOJIEKyYISIPHOTO https://lib.myschool.edu.ru
Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 1 LLOC «Mos LLkona»
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HcTuHHBIE U KOJJIOUIHBIE PACTBOPBIL.
MaccoBas 10J1 BelllecTBa B pacTBOpe

https://lib.myschool.edu.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

LUOC «Mosa Wkona»

https://lib.myschool.edu.

7 :
I'eneTnyeckas CBS3b HEOPraHUYECKUX https://lib.myschool.edu.ru
BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XaMUYECKUX peakiuii
B HEOPraHWYECKOW U OpPraHu4eCKON
8 XUMHH. 3aKOH COXPAaHEHHS MacChl LOC «Mosa Lkona»
BEILIECTB; 3aKOH COXPAaHEHUS U https://lib.myschool.edu.ru
IIPEBpALEHUs] SHEPTUU TIPU
XUMUYECKUX PeaKLUsIxX
9 CkopocTb peakuu. OOpatumbie LLOC «Mos LLkona»
peakuu. XuMHU4YECKOE paBHOBECUE https://lib.myschool.edu.ru
[TpakTuueckas paborta Ne 1. «Bnusiaue
LOC «Mos Lkona»
10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh _
. https://lib.myschool.edu.ru
XUMHUYECKON PEaKIINI)
DNEKTPOIUTHYECKAsT JUCCOLUALM.
[TonsiTve 0 BOIOPOIHOM MOKa3aTele
UOC «Mos LWkona»
11 (pH) pactBopa. Peakiiuu HOHHOTO .
https://lib.myschool.edu.ru
oOMeHa. 'maponu3 opraHudeckux u
HEOpPraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
LUOC «Mos LWkona»
12 peakuuu. [TonsTre 00 3nexTponuze :
. https://lib.myschool.edu.ru
pacIIaBoB ¥ pacTBOPOB COJIEH
13 KoHnTtponbHas paboTa mo pazaeny
«TeopeTnyeckre OCHOBBI XUMUWD)
LUOC «Mos Wkona»
14 Mertamisl, X MOJ0KESHHE B
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[Teproauieckoii CUCTEME XUMHUYECKHIX
snemenToB M. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYeCKrEe CBOMCTBA METAJIIOB

CIutaBbl METAIIIOB.

LOC «Mos LWkona»

15 DIEKTPOXUMHUYECKUHN P HAIPSHKEHUH )
p p p https://lib.myschool.edu.ru
METaJJIOB
XUMHYECKHE CBOMCTBA BaXKHEHIITNX
16 ( o o . LOC «Mos Lkona»
METaUI0B (HaTpuil, Kaaui, KaJlbIuk .
. P . ’ L https://lib.myschool.edu.ru
MarHui, aIIOMUHUN) U UX COEAMHEHUN
17 XUMHAYECKHE CBOUCTBA XpoMma, Meau 1 LOC «Mos LWkona»
UX COCIMHCHUH https://lib.myschool.edu.ru
18 XuMHYecKre CBOMCTBA IIMHKA, JKeje3a ’ LIOC «Mos LWkona»
UX COCIMHCHUH https://lib.myschool.edu.ru
[IpakTuueckas padora Ne 2. "Pemenne
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamis»"
Hemerannel, ux nonoxeHue B
Ilepronnueckoit cucreMe XMMUYECKUX LOC «Mos LLkona»
20 .
anemenToB /I. 1. Menpaeneera u https://lib.myschool.edu.ru
0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKue CBONCTBA HEMETAILIIOB.
LOC «Mos LLkona»
21 AnnoTponust HeMeTajuIoB (Ha puMepe .
https://lib.myschool.edu.ru
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
22 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI LUOC «Mos LWkona»
U UX COSTUHECHUN https://lib.myschool.edu.ru
93 XuMH4eckue cBocTBa azoTa, pocopa LLOC «Mos LLkona»

1 UX COEeTMHEHUH

https://lib.myschool.edu.
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XUMHYECKUE CBOMCTBA YIJIEpO/a,

LOC «Mos LWkona»

24 KpPEMHUS U UX COCTMHCHUHN https://lib.myschool.edu.ru

o5 [IprMeHeHNe Ba)KHEUIIMX HEMETAUIOB LLOC «Mos Lkona»
U UX COCTUHEHUN https://lib.myschool.edu.ru
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

26 no reme «Hemerannsly. Berancienus no LLOC «Mos LLkona»
ypaBHEHUSIM XUMHUYECKHX PEaKIUi U https://lib.myschool.edu.ru
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Hemeramnsl"»

08 KonTponbsHas pabora mo Temam
«Meramsl» u «Hemeramisby
Heopranuueckue u opranuueckue

LOC «Mos LWkona»
29 kucnotel. Heopranmueckue u _
https://lib.myschool.edu.ru

OpraHMYeCKHe OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHEe U

30 OpPTaHUYCCKHUEC COCAUHCHUS. LOC «Mosa Lkona»
I'eneTndeckas CBsI3b HEOPraHUUYECKUX U https://lib.myschool.edu.ru
OpTraHUYECKUX BEIIECTB
Ponb xumun B obecrieueHUn

31 JKOJIOTUYECKOM, SJHEPTETUUECKON U LOC «Mos Lkona»
NUILEBON 0€30MacCHOCTH, Pa3BUTUU https://lib.myschool.edu.ru
METUTTAHBI

“ [IpencraBnenust 06 0OMIMX HAYYHBIX LLOC «Mos LLikonan
TPHHIHIAX HpOMLimHeHHOFO https://lib.myschool.edu.ru
MOJIYYEHHS] BaXKHEHIIINX BEILIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHATIOB LLOC «Mos LLkona»
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34 XUMHUS U 3J0pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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