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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOImero oOpa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepalbHOM  TrOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNokeHn «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O0YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeloBeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPEJCTBAMU YUE€OHOTO
npeaMera «XUMHSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU C YY4ETOM CHenu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XuMuu. POpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajia U 0O0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeCcTaBlICHUd O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4eckod XUMHMM IOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XUMHUS» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OI1Iero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan © (PaKTOJOTMYECKHUE CBEIACHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O00yYarolMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHEe (YHKIUH STOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMIX, UX CYILIHOCTH U
3aKOHOMEPHOCTSX IIpoTeKaHus nonosiHdgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHHS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIAJIHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEIICHUS WHTEUICKTYaJbHbIX U
HKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
¢unocockux HAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHYECKUX Npodiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHHSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K ONPEAETICHUIO
COJEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, HMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMuYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpodsieM, MOHUCKa, aHalu3a H
00paboTku MH(pOpMaIK, HEOOXOIMMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACTICHUH
COJIepKaTeIbHOM XapaKTepUCTUKH 1ieJied HW3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LEJIeW H3y4eHUS
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IIEJISAMH HM3yYCHHUs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPO/JIC, B TPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IporpamMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENolaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIEO0Pa30BaTEIbHON OpPraHMU3alliy, BJIAJCIOIIET0 HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOocoOaMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PCATBHOU >KH3HU
JUTSL pEIIeHUS TPAaKTUYECKHUX 3a]1a4.

B cBs3u ¢ ATUM TpU U3y4YEHUHU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HauYCHUE MPUOOPETAIOT TAKKUE 1IETU U 3a]a4H, KaK:

amanrausi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY TPHUHITHIO TPaAaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMMXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
JeATEeTLHOCTH: PEIIeHHs MpoOJieM, MOrcKa, aHaau3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOMMMBIX JIsl TIPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XUMHU, a TakKXKe IJIs OIEHKH C TO3UINI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MMPUPOJHYIO CPELLY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU I MOUCKAa U aHalu3a y4eOHOU M
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOIO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IJAHUPOBAHUU U MPOBEIACHUM XHMHUYECKOIO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyyaroumxcs YOEKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mjaHe cpenHero oO0mero oOpa3oBaHUs MpPeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcrecTBeHHO-Hay4YHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YYEHUsI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopusi CTPOCHHSI OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kinaccu(pUKaMM OpraHUYecKux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3suaMy OpPraHMYECKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAa. MeraH W dTaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKUE CBOMCTBa (peakuus nojgumepusauuu). [lomyyeHue CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMPOCTEHIINNA TpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKUE U
XMMHUYECKHUE CBOWCTBA (pEaKUUU TUAPUPOBAHUS, FaJIOr€HUPOBAHUS, THApaTallH,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYUEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoenue,  Quauyeckue U  Xumuyeckue  ceoiicmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue U npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YeHHUsS BEIIECTB W HUX MPEBpaIIlCHUI:
O3HAKOMJIEHWE C O0Opa3llaMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON MW 3TAaHOJ: CTPOEHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  COUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrineBompl:  cocTaB, KiacCHpUKAIUsA ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJICKYNbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuauHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TJIIOKO3bl), HAXO0XJIECHUE B INPUPOJE, NMPUMEHEHHE,
ononorunyeckas poiib. Potocunres. pykTo3a KaKk U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmania (THIpOJus3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M MX IIPEBPALLCHHN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
MIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuumu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyYecKue coeAuHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIC PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEpU3ALUS U MOJTUKOHEH AL

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BELIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MeXNpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHMA, TaK W TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pECypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHH

XUMUYECKH 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCcKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypaLlUsi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKoHA U [leproanyeckoil cucTeMbl
xuMmudeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XUMHUYECKOW CBSI3H
(kOBaJIeHTHasi HEMOJsipHas W MOJSpHAsi, UOHHAsA, MeTajuiyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEUHEHHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUS W MIPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuiabHbIe U cialblie aneKTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaun «lleproauyeckas cuctemMa XUMHYECKUx 3jeMeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHne Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lomoxenne mertamnoB B Ilepmoguyeckoi cuCcTeMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEHIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmme cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YeHUE KOJUIEKINN «MeTauibl UM CIUIaBbl», O00pa3lloB HEMETAJIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel mMaccel BelecTBa WM 00bEMaA ra3oB MO WU3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 00€CIEUEHHHM 3KOJIOTUYECKOM, PHEPreTUUeCKON W MUILECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEpHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yI0OpeHwusl.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBWJia HCIOJI30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYCHUH OOmEeH #
HEOpraHu4ecKord XxuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3BMEPEHUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BEIMYUHBI U CIUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TPOTPAMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIUU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMHU, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CAMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOPMaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
O0yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
OoOy4JaronMxcs Mo peaju3aluy MPUHATHIX B 00IIEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUI0
OTEYECTBEHHON XUMUH;

YBa)KEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPAaBCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOH JAEATEILHOCTH,

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

OCO3HaHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCuil pa3aIuyHoOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYLY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
dbopMHUpPOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHuss 00 OKPYXKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOM 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOU, IUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIEYEHHH YCIOBUUN
YCHENIHOTO TPpyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIHM3a M OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUPa U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XWMUYCCKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOU
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtamnpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHPOBAHUS  MHPOBO33PEHHUSI  OOydYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbIC) 00IeHayYHbIe TTOHSATHUS, OTpakKaIOUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKme JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSITHS ISl OOBSICHEHUS OTJASIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PElICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MEJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HaOIIOAAaTh 32 XOIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM ¢ MPOSKTHOU
JEATEIIbBHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTeparypa XUMHUYECKOTO COJICp)KaHUs, CIPABOYHBIE IMOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHMOPMAIMIO PA3IUYHBIX BUAOB U (POpM
MpEeCTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOIbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJIHEHHUA Y4YEOHBIX 3a/1a4y
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraeéMblii aJrOpuT™M JAEUCTBUI TpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs C Y4ETOM IMOJIyYeHHS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XMMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUSI MPAKTUYECKUX 33124
U 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOILUEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaUl€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOACpXKalUe COCIUHEHUs, MOHOMEp, IOJMMED, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKH MOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoir Homenknarype (IUPAC), a Takxe NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, INPONWIEH, alEeTUJIEH,
TWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTaibIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJI0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENICH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalECTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJeruj, MypaBbiUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHU ¢
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUA IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpallIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJIyYEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KA4YE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIIECTB, JCHATYypaIusi OCJIKOB MPU HArpeBaHUMU, I[BETHHIC PEAKIMHU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHUEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
I1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH NESITEIBHOCTH B IIENISIX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbici Tokazatens I1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS WX BPEJHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XAMHYECKUX SBICHUIA;

Ui CHETbIX H  CHAa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTUYECKAS JIUCCOLIMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBJIICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKON NESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBASA COJA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJspHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHATUSA «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPraHWYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBy pPEarupyrolluX BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, TIOJTHBIE W COKpPALIEHHBIC YPABHEHUSI PEAKIIM HOHHOTO OOMEHa, YUYUTHIBAS
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCT, YMEHUN MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT pa3auvHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTBus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX NPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIHUSIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalM3aToOpa,
ONpENENICHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEICTaBISATh PE3yJIbTaThl XUMHUYECKOIO JKCIepuMeHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHeT u Apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMas
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMmenoBanue
Nen/m = pasgesioB U TeM

NPOrpamMmbl

KoaunuecTBO

yacoB

Bcero

JaexkTpoHHble (LU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Ipenmet oprannyeckoit
xumuu. Teopust
https://academy-
CTPOCHUS

1.1 3 content.apkpro.ru/lesson/a9f3d191-5¢ele-
OPTAHITHACCKHX 4e24-ac02-efb16fa49f6a
coenuHennii A. M.
byrneposa

Wroro no pazneny 3
Pasnea 2. Yraesogopoasl
IIpenensvHbie https://academy-

2.1 yII€BOAOPOABI — 2 content.apkpro.ru/lesson/258ddc06-ec23-
aJIKaHBI 473c¢c-b3d7-ed82fcaddd02
HenpenensHusbie

TeBOTOPOJIEL: https://academy-

2.2 r p ' 6 content.apkpro.ru/lesson/4038171e-4158-
AJIKCHEI, ITKATHCHEL, 4bd1-2e98-18dc1cfb9399
AJIKAHBI
ADOMATHICCKIE https://academy-

2.3 p 2 content.apkpro.ru/lesson/d86d7d00-d5b4-
YIICBOIOPOJIBT 491d-aded-c3ddal9feef4
[IpupoiHbIE UICTOUYHUKHT

24 YII€BOJAOPOAOB U UX 3 https://lesson.edu.ru/04/10
nepepabdoTka

Hroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
https://academy-

3.1 Cnuptsl. denon 3 content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f
AJbpIeruanl. https://academy-

3.2 KapOoHOBBIE KUCITIOTHI. 7 content.apkpro.ru/lesson/8664b319-Oba3-
Croxubie 3QUpbI 4945-b076-cb7ae5858b90

https://academy-

3.3 VYrieBoanl 3 content.apkpro.ru/lesson/709ce43a-deb6-

4281-963b-01d2e212d4d0




Hroro no pazneny 13
Pa3znea 4. A3oTconepxkaiye OpraHuyecKkue coeIuHeHus
AMUHEL https://academy-
4.1 A ' 5 3 content.apkpro.ru/lesson/0c608a59-4c69-
MUHOKHCJIOTRL. bEJIKH 4481-839e-9205£201b73e
Hroro no pazaeny 3
Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS
[Tnactmaccer. Ka u https://academy-
5.1 B - AYHYKH. 2 content.apkpro.ru/lesson/0c608a59-4c69-
0JIokHa 4481-839¢-9205f201b73¢
Uroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME




11 KIIACC

HauMenoBanue
Ne ni/n pa3aesioB U TeM
NporpamMmbl

KoaunuecTBO
4acoB

Bcero

dieKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3znea 1. Teopernueckue 0CHOBbBI XUMHH

CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U

1.1 [Tepuonuueckas cucrema 3 https://lesson.edu.ru/04/10
XUMHUYECKHUX DJIEMEHTOB
. . MenneneeBa
CTtpoeHue BelecTna.
1.2 TPOCHHE Bellects 4 https://lesson.edu.ru/04/10
MHoroo06pa3ue BeniecTs
1.3 XUMHYECKUE PEAKIIUU 6 https://lesson.edu.ru/04/10
Wroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 MeTtamibl 6 https://lesson.edu.ru/04/10
2.2 Hewmerasuibl 9 https://lesson.edu.ru/04/10
C
2.3 BASH HEOPTanHieckix i 2 https://lesson.edu.ru/04/10
OpraHUYEeCKUX BEUIECTB
Hroro no pazneny 17
Paznea 3. Xumusd u :Ku3HbL
3.1 XUMHUS U )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME




HNOYPOYHOE INIVIAHUPOBAHUE

10 KUIIACC
N KoumnuectBo 3
° JIEKTPOHHBIE N (POBbLIE

Tema ypoka 4acoB P uudp

n/n H3yuyeHHusi  oOpa3oBaTe/ibHbIE pecypchl

Bcero
IIpenmer oprannueckoin
, €€

1 N 1 https://lesson.edu.ru/04/10
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHHUE
Teopus cTpoeHus
OpPraHM4CCKHUX https://academy-

2 coequHeHUN A. M. 1 content.apkpro.ru/lesson/c935a58c-
bytneposa, eé ab0e-4¢59-9dcf-20517ae4b52e
OCHOBHBI€ IMOJI0KEHUS
IIpencrasienue o
KJIaCCU(UKALIAN
OpPraHNY€eCKUX BELIECTB. https://academy-

3 Howmenkiarypa 1 content.apkpro.ru/lesson/c935a58c-
(cucremarnueckas) u ab0e-4¢59-9dcf-20517ae4b52e
TPUBHUAJIBHBIE Ha3BaHUS
OPraHUYECKUX BEILECTB
AJIKaHBI: COCTaB B https://academy-

4 CTpOEHHE, 1 content.apkpro.ru/lesson/c935a58c-
TOMOJIOTHYECKHN PSifL ab0e-4¢59-9dcf-20517ae4b52e
MeraH u 3TaH — https://academy-

5 MPOCTEUIINE 1 content.apkpro.ru/lesson/258ddc06-
MPEICTABUTEIA AITKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U hupefuvadeny-

6 ' . 1 content.apkpro.ru/lesson/4038171e-
CTPOCHHE, CBONCTBA 4158-4bd1-ac98-18dc1cfb9399
OTWIIEH U IPOIHJIEH —

7 MPOCTENIINE 1 https://lesson.edu.ru/04/10
MPECTaBUTEN AJTKEHOB
[IpakTuyeckas pabora
Ne 1. «TTonvaenme https://academy-

8 o i 1 content.apkpro.ru/lesson/53cd2379-
STHICHA T HBYHCHHE €10 2a45-43b1-9167-Tebcdaf03ce0
CBOWCTB»

Ankanuensl. byranuen-
9 1,3 u meTunOyraaueH- 1 https://lesson.edu.ru/04/10

1,3. Ilonyuenue




10

CHHTETUYECKOTO
KaydyKa 1 pEe3UHbI

AJIKUHBI: COCTaB U
OCOOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKUH PSI.
AuneruiieH —
MPOCTEUILIHAI
MPEJICTAaBUTENb aJIKHHOB

https://lesson.edu.ru/04/10

11

12

13

14

15

Brruucienus no
YPaBHEHUIO XUMUYECKOU
peakuuu

ApeHbl: OeH301 1
ToJyoJ1. TOKCUYHOCTB
apeHoB

I'eHeTHueckas CBSI3b
YIJIEBOIOPOOB,
MIPUHAICKAITUX K
Pa3IMYHBIM KJlaccam

IIpupoaHbie CTOYHUKHU
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOIYTHBIE HEPTSHbIE
rassl, HepTh U
MPOAYKTHI €€
nepepadboTKu
[TpuponHbIE HCTOUHUKH
YIJIIEBOIOPOAOB:
IIPUPOJIHBIN ra3 n
MOMYTHBIE HEPTSIHBIE
ras3pl, He)Th U
MPOAYKTHI €€
nepepadboTKu

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

17

KonTpomnpHas padora mo
paszaeny
«YTIIeBOIOPOABD
[Ipenenbusie
O/IHOATOMHBIE CIIUPTHI:
METaHOJ 1 TaHOJI.
Bonopoanas cBsizb

https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

18

MHuoroaromMHebie
CIIUPTHIL: STUIICHIIIUKOJIb
Y TIIMUEPUH

https://academy-

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826




DeHOo: CcTpoEHUE
MOJIEKYJIbI, (PU3UUECKUE

https://academy-

19 content.apkpro.ru/lesson/649883b8-
1 XIMITHECKIE 7¢5f-416-896e-10a2278b08f 1
CBOMCTBA, TPUMEHEHHUE
AJnbneruipr: https://academy-

20 dbopMmanbaerua u content.apkpro.ru/lesson/8664b319-
areTajJbaerua. AeToH 0ba3-4945-b076-cb7ae5858b90
OIIHOOCHOBHEIE
IpeIeIbHEIe https://academy-

21 content.apkpro.ru/lesson/b4feaa04-
KapOOHOBBIC KHCIOTHI: 3438-4b57-a3ec-ba0f9fe63c0d
MypaBbUHAS U YKCYCHas
[TpakTuueckas padota
Ne 2. «CsoticTBa https://academy-

22 . content.apkpro.ru/lesson/b4feaa04-
pactTBopa yKeycHou 3438-4b57-a3ec-ba0f9fe63c0d
KUCJIOTBD»

CreapuHoBas u
OJIEMHOBAs KUCIIOTHI,

23 Kak MpeJICTaBUTENN https://lesson.edu.ru/04/10
BBICHINX KapOOHOBBIX
KUCJIOT
Mbi1a KaK COJIX BBICIINX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIee NEHCTBHUE
CrnoxHble 3(upblI Kak
MNPOXU3BOIHBIC https://academy-

25 KapOOHOBBIX KUCIIOT. content.apkpro.ru/lesson/71ac43f2-
FHI[p()_]'H/I3 CJIOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB
ﬁiﬁ;ﬁiﬁiﬂonﬂg, https://academy-

26 ’ content.apkpro.ru/lesson/7 lac43f2-
Ouonorueckas poi 20d4-4945-a0eb-1e59cd5£4d9f
KUPOB
YTrneBoasl: cocTas,

KJaccupuKarus.
BaskHeiie https://academy-

27 content.apkpro.ru/lesson/709ce43a-
MpeACTaBHTEII: deb6-4281-963b-01d2e212d4d0
JII0K033, PPYKTO3a,
caxaposa
Kpaxman u nemtonosa

28 KaK IIPUPOJHBIC https://lesson.edu.ru/04/10

MIOJIMMEPBI




KonTtponbHas pabora o
paszneny
29 «Kucnopoaconepxaine 1 https://lesson.edu.ru/04/10

OpTraHU4Y€CKUeC
COCOAUHECHUA»

https://academy-
AMUHBL, METUJIAMUAH U
30 1 content.apkpro.ru/lesson/0c608a59-

aHWJINH 4c69-4481-839e-9205f201b73e

AMUHOKHCIIOTBI KaK
amdoTepHbIe

https://academy-
OpPraHUYECKHUE

1 content.apkpro.ru/lesson/c2£2£3d7-
43d1-4873-ace0-78eca6009628

31

COCIUHCHHA, UX

OHOJIOTUYECKOE
3gagenue. IlenTuanl

benku xak npupoaHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COE€IMHEHUS 43d1-4873-ace0-78eca6009628

OCHOBHBIE TOHATHUA
XUMUU

33 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX

COEeIMHEHUN

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHMH.
[TnacTMaccel, KayqayKku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 1 https://lesson.edu.ru/04/10

34




11 KIIACC

Ne

n/n

Tema ypoka

XUMHUYECKUH J1€MEHT. ATOM.
DneKTpoHHass KOHPUTyparus
aTOMOB

KoaunuecTtBo
YyacoB

Bcero

JlaTa
U3ydeHust

DJIEeKTPOHHbIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XAMUYECKUX d1eMeHToB /1. U.
MeneneeBa, ux CBs3b C
COBPEMEHHOI Teopueit
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MIX COCMHCHUI
0 TPYIIaM U MepHOJIaM.
3HaueHue NepuoInYecKoro
3aKOHA U CUCTEMBI
XUMHUYeCKuX dyemenToB J[. 1.
MenpeneeBa B pa3BUTHH

HayKu

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CrpoeHue BeliecTsa.
XuMmuyeckas CBsi3b, €€ BUJIbI;
MEXaHHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U.
Bonopoanas cBsa3b

https://lesson.edu.ru/04/10

BanentHoCTb.
DJIEKTPOOTPHULIATEIBHOCTD.
CreneHb OKUCIIEHUS.
BemectBa MonekynspHOro u
HEMOJIEKYJISIPHOTO CTPOCHUS

https://lesson.edu.ru/04/10

[TonsATHE O IMCTIEPCHBIX
cucreMmax. McTuHHEBIE 1
KOJUJTOUJIHBIE PACTBOPBHI.
MaccoBast 10115 BEIEeCTBA B
pactBope

https://lesson.edu.ru/04/10

Knaccudukanms n
HOMECHKJIaTypa
HEOPTaHMYECKUX COCAMHCHUU.

https://lesson.edu.ru/04/10




I'eneTnueckas cBsI3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMHIecKux
peakuil B HEOPraHU4YECKON U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHHUs U
MIpEeBpaLICHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX

https://lesson.edu.ru/04/10

CKopocThb peakiui.
OOpatuMsbie peaknuu.
XuUMHUECKOE paBHOBECHE

https://lesson.edu.ru/04/10

10

[IpaxTuueckas padora Ne 1.
«BnusHuEe pa3audyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://lesson.edu.ru/04/10

11

DneKTpoIuTHYECKast
mucconmanusd. Ilogarue o
BOZOpOJHOM Mokazarene (pH)
pactBopa. Peakiiuu nOHHOTO
oOMmeHa. ['maponus
OpPraHUYEeCKUX U
HEOPraHMYEeCKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[TonsiTue 06 snmexTposn3e
pacriaBoB U pacTBOPOB colieit

https://lesson.edu.ru/04/10

13

14

KonTponbHas pabota no
pazaeny «Teopernueckue
OCHOBBI XUMUHN»

MerTaibl, UX MOJIOKEHHE B
IIepuonnueckoii cucreme
XHMHUYECKUX djieMeHToB /I, U.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
(hu3vecKre CBONCTBA
METaJJIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

CmuiaBbl METAJUIOB.
DIJIEKTPOXUMHUYECKUH P
HanpsHKEHUHA METaJIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKUE CBOUCTBA

https://lesson.edu.ru/04/10




BaXKHEHIITUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJllOMUHUN) U UX
COETUHEHUN

17

18

19

XUMHUYECKHE CBOMCTBA Xpoma,
MEIU U UX COCOUHECHUU

XUMU4YeCcKre CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

[TpakTuyeckas padora Ne 2.
"Pemenue
AKCIICPUMEHTAJIBHBIX 3a7a4 10
TeMe «MeTaiei»"

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

20

Hemeramibsl, ux IMOI0OKEHUE B
[Iepnonnueckoii cucreme
XUMHYECKHUX 31eMEeHTOB /JI. .
MeneneeBa 1 0COOEHHOCTH
CTPOECHHUS aTOMOB

https://lesson.edu.ru/04/10

21

®u3nYeCKUe CBOKMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMEeTaJJIOB (Ha IpuMepe
KHCIIopo/a, cepsl, hocdhopa u
yriepoja)

https://lesson.edu.ru/04/10

22

XUMHYECKHUE CBOMCTBA
raJior€HoOB, CEpPhl U UX
COeINHEHUN

https://lesson.edu.ru/04/10

23

24

25

XUMHUYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX cOeTMHEHUI

XHMUMHUYECKHE CBOMCTBA
yriIepoa, KpeMHUS U UX
COETUHEHUN

[IpuMeHeHre BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

O06001menue u
cUcTEMaTH3aInsI 3HaHUH 110
TeMme «HemeTamisy.
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEaKUUN U
TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[TpakTrueckas padota Ne 3.
«Pemenne
IKCIIEPUMEHTATBHBIX 33124 TI0

https://lesson.edu.ru/04/10




Teme "Hemeramier'»

28

29

30

31

32

33

Kontposbnas pabota mo
TeMaM «MeTaibl» U
«HemeTtauis»

Heoprannueckue u
OpraHUYEeCKHEe KUCIIOTHI.
Heoprannueckue u
OpraHUYeCcKHUe OCHOBAHUS

AmpotepHbIe
HEOPraHU4ecKue u
OpPraHMYECKUE COCTMHEHHUS.
['enetnyeckas cBs3b
HEOPraHUYeCKUX
OpPTaHUYECKUX BEIIECTB

Pone xumuu B odecrieueHun
9KOJIOTHYECKOH,
SHEPreTUYECKON U MUIIEBOU
0€301aCHOCTH, Pa3BUTUH
MEIHIAHBI

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOTy4eHUs
BXHEHIIINX BEIIECTB

Yenosek B MHpPEC BCIICCTB U
MaTCepHraIoB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

https://lesson.edu.ru/04/10




YYEBHO-METOJANYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Xumusi, 10 xknacc/ I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIMOHEpHOE
obmectBo «M3narensctBO «IIpocBeieHne»
-Xumus, 11 kmace/ IN'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A., AKIIHOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

- Xumust (0a30BbIi ypoBeHb). Peanuzaius oOpa3oBaHus: METOAMYECKOE TTOCOOUE
st yautens / Kasepuna A. A., [luuyruna I'.B.; nox pea.I'. B. Iluuyrunoii. M. :

OI'BHY «MuctutyT cTpareruu pazsutus oopazoBanus PAOy», 2022 §1c.:u.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

https://lesson.edu.ru/04/10

https://edsoo.ru/rabochie-proerammy/
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