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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBbl CpeaHEero ooOmiero obpa3zoBaHuUs
(®OIT  COO), npencraneHHbIXx B DefepalibHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
y4eOHOro mpeaMeTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TNOJNOKeHHW «CTparermm pasBUTHS BocHUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1iel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyYeHUs U TpPeOOBAaHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
nporpaMme MO XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eJell M NPHUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.



XUMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOIO MBILICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3H MEXIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbI 310POBB.

B coorBerctBUM ¢ OOmIMMH LEASMU W NPUHLMIIAMHA CPEAHETO OOIIETro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA, HPOAOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUMUN) U
OpraHn4yeckon xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(MUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.



[Ton HOBBIM yrioM 3peHHs B mOpeamere «XuUMHUS» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuanl u (aKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHSD) OOyYaroIUMCS TPENOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKHUX IMO3ULIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NEeATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HAaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsI TOHMMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MYyTEM OSKCIEPUMEHTA H
pelieHusT TMPOTUBOPEYUH MEXKAy HOBBIMH (akTaMH U TEOPETHYECCKUMH
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4YaromMxcss NPHUHATHIE MNPOrpaMMOM IO XMMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBMH, HUMEIOIMX 0a30Bo€ 3HAUYCHHE JJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMAIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, P ONPEICICHUN



COJIEpPKATEIbHOM XAPAKTEPUCTUKHU LI W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAaKOM IOAXOX K OIPENEICHUIO LENeld N3y4CHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3Y4YEHHUS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHUIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIHYEBbIC MOHATUSA, PYHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XUMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIEHN MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AECATENBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301macHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ aTumM, cozepkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4CHHUs
IpeaIMeTa B IPOrpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMH aKTUBHOTO MOJIYYEHHS] 3HAHUU M NPUMEHEHUS UX B PEalbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKHUE LIENU U 33J]a4H, KaK:

ajanTaius 00y4aroluXxcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dbopMupoBaHre y OOYyYalOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMIIETEHLINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB



JESTEIIbHOCTH: PELIeHUs MpoOsieM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEOOXOJUMBIX I TNPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe IS OLEHKH C TMO3UIUN
HKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-TTOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO CO/IEpKAHMS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcsi YOeXIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MTPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKK€ MNPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeAMETHOIN oOnactu «EcTecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MUECKUE M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIVIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), muponus. I[IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOJEIUPOBAHUWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJUIaMU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEJIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DopMalpIeruj, aneTaIbIEruA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUecKue U XUMHUYECKHE CBOICTBa (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKHEe U XHMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menmiono3a kak npupoaHbie moiuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumb.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX MPEBpaIlCHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE KaK OOIHUX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJNYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIO)KHBIX BEIIECTB IO TPYINaM M TMEPHOJIAM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aklenTopHblil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iau4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OeCrieY€HUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWiia HCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIHPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIVMYUHBI U CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLIYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcsl Mo peaan3aii IPUHSATHIX B OOLIECTBE IEHHOCTEH, B TOM YMCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHWE MOCJIEACTBUNM 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEUEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBIICHUH OKPYIKAIOIIEro MUpPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOJI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbl MPU TMOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO mpoekTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3G (eKTUBHBIN Ccroco0 MX peneHuss ¢ y4E€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABIICHHHM O XHMHYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ M a30TCOJAEpX AIIUE COCANMHEHUS, MOHOMEp, MOJMMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTA W CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU MOHITHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaABY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarnyeckoir HoMmenknatype (IUPAC), a Taxxe TpUBOAUTH TPUBHUATIBHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJJTI0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PpEaKIHUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUA [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IIENSIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

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

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XHMHUU B IIO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIE€MEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTUYECKON auccolumannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAllle B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC TPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMH XHMMHMUYECKUX  pEaKIuH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAsA, METAJJIMYECKAs ), XapaKTeP CPEIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCIMHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCJICHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(hOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOITIE
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPEIACTBOM COCTABJICHHS IJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llatense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUX B pEaKlUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M J1abopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBHia OOpallieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIENICHHE Cpelbl PAaCTBOPOB BEUIECTB C MOMOIIBID YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaiub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYAOBOH JESITEIBHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns mjis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Crnoxubie 3¢upbl

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
bubmmoteka IIOK
2.1 IT — 2 0 0
penenbHbIE YTIEBOIOPOABl — AlIKaHbI https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 0 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApomaTtndeckue yrieBoa0po, 2 0 0
POMATHHECKHC YIICBOROPOAT! https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB U 3 1 0 bubmuoreka [IOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
3.1 C . @eHo 3 0 0
THPTH Hox https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bubnmnorexa [JOK

https://myschool.edu.ru/



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

bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 ﬁg{iﬁ;ﬁiiﬁoﬂi Id<u.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue bubnuoreka [IOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 1 1
3 MMITCCKHIE PeaKitii 6 https://myschool.edu.ru/
bu6mmoreka [JOK
n 1
TOTO To pasaeiy 3 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meranbl 6 0 1 bubmorexa [IOK
https://myschool.edu.ru/
2.2 Hewmertamiet 9 1 1 bubmorexa [IOK
https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPTAHMYECKUX bubmuorexa [JOK
2.3 2 0 0
BEIIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
Hroro no pasery 17 https://myschool.edu.ru/
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHUS U )KA3Hb 4 0 0 bubmmorera [IOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabnbie IIpakTuueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
1 [IpenmeTt opranuueckoil XuMuu, e€ 1 0 0 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYECKUX
2 coenqunenuii A. M. Byrieposa, eé 1 0 0 bubnmorexa LHOK
- DYTICpOBa, https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4eckux Bemiects. Homenkinarypa 1 0 0 bubnuorexa [JOK
(cucTemaruyeckasi) U TPUBHUAJIbHbIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 bubnuotexa [JOK
TOMOJIOTUYECKUH P https://myschool.edu.ru/
5 Mertan 1 5TaH — NpocTenme 1 0 0 bubnuoreka [IOK
MPECTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnmnoreka [JOK
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 »
https://myschool.edu.ru/
7 OTUiEH U IPONWIEH — IpocTeine 1 0 0 bubnnorexa [JOK
MPEACTABUTENN AIIKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 0 1 bubnnorexa [JOK
STUJICHA U U3YYEHUE €r0 CBONCTB https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK

MetunoyraaueH-1,3. [lomyuenune

https://myschool.edu.ru/



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

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI P,

bu6mmoreka [IOK

10
AneTriieH — MpoCTeHIIHit https://myschool.edu.ru/
MpEeACTaBUTENb AIKUHOB
1 Brruuciienus o ypaBHEHHIO bubnnoreka [HOK
XUMHYECKOHN peakiuu https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enernueckas cBs3b yrieBOJIOPOIOB, bubnnoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
14 i pH poL[HLHZ ras " Ioil IZEIG Heq)TI;)[HHe Bubmorexa IIOK
pHp yr . https://myschool.edu.ru/
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOIOB:
15 bi{ pI/I poL[HLHZ ras " o I-}IIIe He(I)TI:IHLIe bubmmorera [OK
pHp yr . https://myschool.edu.ru/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTta mo pazaery bubnuorexa [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIe OTHOATOMHBIE CTIMPTHI: bu6nmoreka [JOK
METaHOJI U 3TaHOJI. BosiopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHsbI€ CIIUPTHL: STUICHITIUKOIb bubnnorexka [JOK
U TIIALEPUH https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYIIBI,
. bubnuorexa [JOK
19 ¢bu3nueckre 1 XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunpl: GopManbaeTuI 1 bu6mmoreka [JOK

areTanbaerug. AeToH

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U

YKCyCHas

bubmuorexa [JOK
https://myschool.edu.ru/

22

23

24

[Tpaktuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHMCJIOTHhI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCIIOT

Mp11a KaK COJIX BBICHIMX Kap60HOBbIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

25

CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOHBIX 3(pUpOB

bu6mmoreka [IOK
https://myschool.edu.ru/

26

27

28

XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB

VYraeBojsl: cOCTaB, KilaccuduKanus.
Bakneimme npencTaBUTENN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

Kpaxmai u nemirono3a Kak npupoHbie
MTOJINMEPBI

bubmuorexa [JOK
https://myschool.edu.ru/

bu6nmoreka [JOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/

29

Kontponbnas paboTta mo pazaery
«Kucnopozacoaepxariyue opraHuIecKre
COCOAUHCHUA»

bu6nmoreka [JOK
https://myschool.edu.ru/

30

AMWHEBI: METHJIAMUH W aHUIINH

bubmuorexa [JOK
https://myschool.edu.ru/

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHCHUS, HX
ouonornyeckoe 3HaueHue. Ilentuast

bu6mmoreka [JOK
https://myschool.edu.ru/



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

39 benku kak npupoHbIe 1 bubmumoreka [IOK
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://myschool.edu.ru/
33 OCHOBHBIC TOHSATUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcHOBHbIE METOIbI CHHTE3a
. bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
https://myschool.edu.ru/
[TnacTmacchl, kKaydyku, BOJTOKHA
35 [IpomexyTouHas aTTecTalus 1
OBIIEE KOJIMYECTBO YACOB I10 35

[NPOTPAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymmaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNeKTpOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnueckast
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

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

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




IIpome:xxyTounasi arrectanusi mo xumum aias 10 kinacca
BapuanTt 1
Yactp A. (IIpu BBIMOJHEHUH 3a1aHUi A1 — Ag BBIOGPUTE M3 HECKOJIBKHX BApUAHTOB OTBETA OJIMH BEPHBIN)

A 1. T'omonorom gopmanbaeruia siBisgeTcs

1) mponananb; 2) STHiAIeTaT; 3) HpomaHoy; 4) 3TaHOI.
A 2. Ilpoaykrom ruapartanuu aleTuiacHa sBiIseTcs

1) sranoi; 2) STHIIEH; 3) oraHaib; 4) yKCyCHasi KUCIIOTA.
A 3. Tlpwu okuciaeHun mpomanoia-1 obpasyercs

1) npomwieH; 2) MPOIAHOH; 3) mpomaHaib, 4) mpormaH.
A 4. Aueranbleruj pearupyer ¢

1) Bry(Boma); 2) Cu(OH),. 3) KOH,; 4) Na.
A 5. T'moko3a pearupyer ¢

1) Cu(OH),.
2) Br;(Boma);
3) NaOH,;
4) CuO.

A 6. ben3ou u3 aneTuieHa B OJJHy CTaIUI0 MOXKHO TIOJIYYUTh peaKIueit

1) meruapupoBaHus;
2) TpUMepH3alluy;
3) ruapupoBaHus;
4) rugpaTanuu.
A 7. AHWIVH pearupyer c

1) STUIIOBBIM CITUPTOM; 2) COJISIHOW KHCIIOTOM;
3) kapOOHATOM HATpHS,; 4) THIPOKCHIOM Kalusl.



A 8. B cxeme npeBpalnieHuii

7TeH = X = 3TaHAJb BENIECTBOM X SIBIISIETCS:

1) HCHO;
2) CH3;—O—CHyg;
3) C,Hs0H;
4) CoHe.
A 9. OCHOBHBIM KOMITOHEHTOM IIPHPOJIHOTO Ta3a SBISETCS

1)CHg.  2)CoHp:  3) CHa, 4) CeHe,

A 10. YcTaHOBHTE COOTBETCTBHE MCXKAY Ha3BAHHUEM COCHWHCHUSA W Cro MNPpHUHAICKHOCTBIO K OIIPCACIICHHOMY KJIACCY OpPTraHUYCCKUX
BCIICCTB.

HA3BAHUE COEJIUHEHUS KJIACC OPTAHUYECKHUX BELIECTB
A) sTaHoI 1) raJoreHONmpPOU3BOIHBIC YTIIEBOIOPOIOB

b) anunmun 2) aMHHBI

B) stundopmuar 3) KapOOHMIIbHBIE COCTMHEHHS

I') muxmopmeraH 4) cnupTh

5) cnoxHbie dPUPEI
6) mpocteie 3hupsI

A|B|B|T

A 11. YcTaHOBUTE COOTBETCTBUE MCXKAY HazBaHUAMMU JIBYX BCIICCTB U PCAKTUBOM, C IIOMOIINBKO KOTOPOTO MOKHO Pa3JIMYUTh OTU BCIICCTBA.

HA3BAHHWSA BELIECTB PEAKTHUB
A) atanon u penon (p-p) 1) KMnOyq (p-p)
b) xpaxman u caxaposa 2) ZnO

B) nponanon-2 u raunepux 3) Br, (BoaH.)
I') anumuH u 6eH30I 4) Cu(OH),

5) 12 (p-p)



A|B|B|T

A 12. YrneBomopoJsl psja aleTwieHa OyayT pearupoBarth C:

1) CsHs  2) KMnO; 3) Br, 4) HCOH 5 H, 6) CHa

A 13. ®eHoJ B3aMMOJEHCTBYET C PACTBOPAMM:

1) KOH 2) FeCls 3) H,SOs  4) Bra(p-p) 5) [Ag(NHs),JOH 6) Na,COs

Yactr B.

B 1. Hanummte ypaBHEeHUS peakiuii, ¢ MOMOIIbIO0 KOTOPBIX MOXHO OCYIIECTBUTH Cienyrolnue npespamienus. [Ipu Hanrcanuu ypaBHEHUI
peaKnuii UCTIOIB3YUTE CTPYKTYPHBIE POPMYIIBI OPTaHUIECKUX BEIICCTB.
C akrt

X ——» C6H6 ——» COH5CH3 —— CO6H5COOH —» CO6HS5COONa —— C6H6

B 2. Onpenenute ¢popMyily yrieBojopo/ia, MaccoBas J10Jid yriaepoaa B KOTOpoM cocTaBiiseT 75%. OTHOCUTENbHAs IIOTHOCTh 3TOT0 BEIIECTBA
o Kucjopoxay passa 0,5.



Bapuanr 2
UYactp A. (1Ipu BBINOIHEHNHU 3aJaHUN A1 — Ag BEIOEPUTE U3 HECKOJIBKUX BAPUAHTOB OTBETA OJUH BEPHBIIL)

A 1. N3omepom OytamueHa sBIsSETCS

1) Oyrananp, 2) Oyrun; 3) Oyranon; 4) OyTeH.
A 2. TIpoayKTom peakiiu MporeHa ¢ XJI0pOM ABIISIETCA

1) 1,2-nuxnopmponen; 2) 2-xyuopnporeH; 3) 2-xuopnpomnan; 4) 1,2-guxioprnpornas.
A 3. Ilpu oxucnenuu nponaHosa-2 o0pasyercs

1) npomuies; 2) TpOIIaHOH; 3) mpormaHalb,; 4) mpomaH.
A 4. MeraHanb pearupyer ¢

1) Br,(Boma); 2) KOH; 3) [Ag(NHz3)2]OH; 4) Na.
A 5. T'mokozapearupyerc

1) HCI; 2) Cu0O; 3) Cu(OH).. 4) KOH.
A 6. Anerunen B 1a0OpaTOPUN MOXHO MOJIYUYUTh PEAKIUEH

1) meruapupoBaHuUs dTaHa, 2) kapOuIa KaabllHs C BOJIOW;
3) TUAPHUPOBAHUS YTHIICHA; 4) xapOuia aTlOMUHHS C BOJIOM.

A 7. AMHMHOKHUCIOTHI pEarupyroT ¢

1) sTrneHOM; 2) KHCIOTaMH M OCHOBaHHSIMU;
3) Menpio; 4) mpenenbHBIMH yTIIEBOJI0POIaMHU.
A 8. B cxeme npeBpamieHnii  MeTaH — X — OEH30JI BEIIECTBOM «X) SBISCTCS

1) HCHO; 2) CgHua. 3) CH3—CHs. 4) CoHy,

A9. MoHoMepoM 1Sl TOTYYEHHS TTOJTUITPONIIICHA SIBJISIETCS



1)CsHg.  2)CoHp:  3) CaHa, 4) C3Hs,

A 10. YcraHOBHTE COOTBETCTBUE MEXKy Ha3BaHHUEM COSJMHEHUS U ero o0miel Gpopmymnoit

HA3BAHUE COEAUHEHUA O®OPMVYJIA OPTAHUYECKUX BEILIECTB
A) a1uH 1) CnHans2
B) mponanais 2) CnHan2
B) Genson 3) CH2,0
I') sraHoN 4) CnHzn20
5) CnHZn-G
6) CnH2n
A|B|B|T

A 11. VYcTaHOBHTE COOTBETCTBHE MCKAY Ha3BaHUAMU NBYX BCHICCTB U PCAKTUBOM, C IIOMOLIBIO KOTOPOI'O MOKHO Pa3JIMYUTh 3TU BCIICCTBA.

HA3BAHMHSA BEHLIECTB PEAKTUB
A) TeKkcaH M reKceH-2 1) Ag20 (NH3p-p)
B) stuH usteH 2) ZnO
B) nponanon-2 u riunepuH 3) Br; (BoaH.)
I') anunuH U GEH3071 4) Cu(OH),
5) NaHCO3
A|B|B|T

A 12. DTeH B3aMMOJEHCTBYET C:

1) HCI; 2) FeCls.  3) Nag; 4) Bra(p-p); 5) CH3;COOH;  6) KMnOy (p-p).

A 13. T'mroko3a pearupyer c:



1) Ag20 (NHz p-p);  2)H2O;  3)CeHs;  4) Cu(OH),;;  5) AlbOs;  6) O,

Yacts B.
B 1.HanumuTe ypaBHEHMsI peaklui, C IIOMOIIbI0 KOTOPBIX MOYXHO OCYIIECTBUTH CJEAylOIIME NpeBpaiieHus. [Ipu Hanucanuu ypaBHEHUI
peakuuin HCIOJIb3YHITE CTPYKTYpHBIE (bopMmyb OpPraHUYECKUX BELIECTB.
: ch KOH (crmmpr. p-p) H,0. Hg™™ KMnO,. H™ C,H:OH
JTHISH > X1 > X, > X, > X4 > X5

B 2. Onpexpenure Gopmyly yriieBogopoja, MaccoBas J0Js BOaOpona B KoTopom coctaBisieT 14,3%. OTHocHTeNnbHas MIOTHOCTH 3TOTO
BEIIECTBA 10 BOJAOPO1Y paBHa 21.

Kuaroun

Bapuanr 1



YacTtb A.

Al |[A2|A3|A4 [AS| A6 A7 |A8 |A9 A 10 All Al2 A 13

1 3 3 2 1 2 2 3 3 4251 3543 235 124
Yacts B.

B 1. ®opmar oTBeTa U KPUTEPUEB:

Coaep:xanue BepHOro 0TBETAa M YKAa3aHHUS K OLlEHUBAHUIO bana

(,Z[OHYCKEIIOTCH HWHBIC CI)OpMYJ'II/IpOBKI/I OTBE€TAa, HC UCKaXXaroiuec €ro CMBICJ'I)

Hanucanbl nath ypaBHeHI/Iﬁ peaKHHfI, COOTBCTCTBYIOIIUX CXEMC npeBpameHI/Iﬁ:

CaKT, t

AICI t

t

1. 3CH=CH — CgHs

2. CgHg + CH3Cl — CgHs CH3 + HCI

4. CgHs COOH + NaOH — C¢Hs COONa + HOH

5. C¢Hs COOH,, + NaOH,, — CgHg + Na,CO;

3. 5CeHs CH3 + 6KMnO,4 + 9H,SO4 — 5CsHs COOH + 6MnSO4 + 3K;SO4 + 14HOH

HpaBI/IJ'IBHO BBIITOJIHCHEI IIATH 3JICMCHTOB

HpaBI/IJ'IBHO BBITIOJIHCHBI YETBIPC 3JICMCHTA




HpaBI/IJIbHO BBITIOJIHCHBI TPH 3JICMCHTA

[IpaBUSIbHO BBHITIOJIHEHHI JIBA 3JIEMEHTA 2
[IpaBUIBHO BBINOJIHEH OJUH 3JIEMEHT 1
OTBeT HENMpaBWIbHBII 0
MakcuManbHbBIN 0aT 5

B 2. ®opMmar oTBeTa U KPUTEPUEB:

Coaep:xanue BepHOro 0TBETAa M YKAa3aHHUS K OLlEHUBAHUIO Bbana

(tomyckaroTcs nHble (POPMYIUPOBKH OTBETA, HE UCKAXKAIOIINUE €TI0 CMbICI)

1) OnpeneneHbl KOJIUYECTBO BEIISCTBA YITIEpPOaa, BOAOPO/IA, HaieHa mpocteiimas Gopmyiaj
BELIECTBA;

2) Omnpenenena MOJIEKYSIpPHAs MACCa OPTaHUYECKOTO BEIIECTBA MO TNIOTHOCTH;

3) Haiinena uctunnas gopmyna.

[TpaBUIIbHO BBITIOJIHEHBI BCE TPH JIEMEHTA 3
[TpaBUIIbHO BBIMIOJIHEHBI 1BA JIEMEHTA 2
[TpaBHIIEHO BBIITOJIHEH OJMH JIEMEHT 1
OTBeT HenpaBUIbHBIN 0
MaxkcuMalbHBIN Oat 3

Bapuanr 2.




Yacts A.

Al |A2|A3|A4|A5|A6|A7|A8|A9 |A10 A1l [A12 | A3

2 3 2 3 3 2 2 4 1 2354 | 3143 | 235 | 124

Yacts B.

B 1. ®opmar oTBeTa U KpUTEPUEB:

Conepma}me BEPHOI0 OTBETA U YKa3aHUA K OHCHUBAHHUIO

(,Z[OHYCKEIIOTCSI HWHBIC CbOpMYJ'II/IpOBKI/I OTBE€TAa, HC UCKaXXaroiuec €ro CMLICJ'I)

Bbann

Hanucanbl nath ypaBHeHI/Iﬁ peaKHHﬁ, COOTBCTCTBYIOIIUX CXEMC HpeBpaH.IeHHﬁ:

1) H,C=CH, + C1, »CIH,C-CH,Cl

2) CIH,C-CH,Cl + 2KOH —HC=CH + 2KCl + 2H,0

COupT p-p)

o - oot

Hg™",
3)HC=CH + H,0 — CH,-CH=0

4) SCH,;~CH=0 + 2KMnO, + 3H,50, —5CH,COOH + 2MaSO,+ K,S0, + 3H,0

0

5) CH,COOH + C,H.,OH = CH,COOC,H, +H,0

HpaBI/IJ'ILHO BBITTOJIHCHEI IIATH 3JICMCHTOB

HpaBI/IJ'ILHO BBITIOJIHCHBI YCTBIPC 3JICMCHTA

HpaBI/IJ'II)HO BBIITOJITHCHBI TPU 3JIEMCHTA

HpaBI/IJ'II)HO BBITIOJIHEHEBI ABa 3JICMCHTA

N[ W & O

HpaBI/IJ'ILHO BBITTIOJIHCEH OJHH 3JICMCHT




OTBeT HenpaBUIbHBIN

MakcuManbHbBIN 0aT 5
B 2. ®opmar oTBEeTa M KPUTEPHUEB:
Coaep:xanue BepHOro 0TBeTAa M YKAa3aHHUS K OLIEHUBAHUIO Bbana

(tomyckaroTcs nHble (POPMYIUPOBKH OTBETA, HE UCKAXKAIOIINUE €TI0 CMbICI)

1) OnpeneneHbl KOJUYECTBO BEIIECTBA YITIEpPOa, BOJOPO/A, HaiieHa npocreiimas Gopmyiaj
BCIIICCTBA,

2) Omnpenenena MOJIEKYIsIpHAs MAcCa OPraHUYECKOTO BEIIECTBA MO TNIOTHOCTH;

3) Haiinena uctunna gopmyna.

[TpaBUIIbHO BBITIOJIHEHBI BCE TPH JIEMEHTA 3
[TpaBUIIbHO BBIMIOJIHEHBI 1BA DJIEMEHTA 2
[TpaBWIIBHO BBITIOHEH OJUH 3JICMEHT 1
OTBeT HenpaBUIbLHBIN 0
MaxkcuMabHBIH 0alT 3




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
Metoandeckoe mocooue sl yYuTels K 3aBepIIEHHON MpeIMETHON JIMHUU
yueoHukoB O. C. I'abpuensana u ap. «Xumus. 10 xkmacey, «Xumus. 10 kmacey.

bazoBelit yposens (aBTophl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET

HHTepHeT-pecypchbl Ha PYCCKOM SI3bIKE

1. http://www.alhimik.ru. IIpeacTapiieHs! ciaeayromniue pyoOpruKn: COBETHI
aOUTYpPUEHTY, YUUTEIIO XUMUH, CIPABOYHHUK (O4eHb OO0JIbIlast MOA0OPKA TaOIHIL
Y CTIIPABOYHBIX MaTEpHUaoB), Becénast XUMUs, HOBOCTH, OJIMMITHUA/IBI,
KyHCTKamepa (MHOTO HHTEPECHBIX UCTOPUUECKUX CBEACHUN).

2. http:/lwww.hij.ru/. XKypran « XuMus ¥ )KH3Hb» 3aHUMATEIbHO PACCKa3bIBACT O
MHTEPECHOM B HayKe U MHUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHbI# KypHaAT « XUMUKH U

XUMHUs», B KOTOPOM IMPCACTABIICHBI HHTCPECHBIC OIILIThHI 110 XMMHH,



MIO3BOJISAIONINE YBJICUYb YUAIIUXCS IKCIIEPUMEHTATBHON YaCThIO MTPEMETa.

4. http://c-books.narod.ru. BceBo3aMoskHas auTepaTypa Mo XHMHH.

5. http://1september.ru/. B sxypHaie npeacTaBiieHO 0O0JIBIIOE KOJIHUESCTBO padoT
y4aluxcsi, B TOM YKCie pabOT UCCIIEI0BATEILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MOPTAIT
CO CChUIKaMH Ha 00Pa30BaTEIbHBIC CANThI IO XUMHUH.

7. www.periodictable.ru. Coopauk crareif 0 XUMUYECKHX JIEMEHTAX,
WLTFOCTPUPOBAHHBIN OITMCAHUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickast aeKTpoHHas IIKOJIa, B KOTOPOH
NPEe/ICTaBICHBI HHTEPAKTUBHBIC YPOKU 0A30BOT0 YPOBHS I yueHHKOB 8—11
KJIACCOB C MCIOJIb30BAaHHEM BHICOPOIMKOB, MHTEPAKTUBHBIX 33 JaHUH U
ynpaxkHenui, 3D-monenei.

9. http://www.chemnet.ru. [Topran ¢pyHIaMEHTAIBHOTO XUMHUYECKOTO
obpasoBanusi Poccuu, KOTOPBIH BKIIFOYAET COBOKYITHOCTh HH(OPMAITHOHHBIX
pecypcoB 1o xumuu (oOpa3oBaHue, HAyKa, TEXHOJIOTHS); PeIIaeT mpooaemMy
OBICTPOTrO U HAJIKHOTO JOCTYIA K OTEYECTBEHHBIM M 3apyOe)KHBIM
UH(POPMAIIMOHHBIM caiiTaM 1Mo XuMun. COIEPKUT MHOTO BUICONICKIIMI K Kypcam
OpraHuYecKou o0IIel XUMUH.

10. http://fcior.edu.ru. ITpoekt deaepanpHOro HeHTpa HHOOPMALIMOHHO-
obOpazoBatenbHbIX pecypcoB (PIIMOP) nanpaBiieH Ha paclpocTpaHEHHE
3JIEKTPOHHBIX 00Pa30BaTEIBHBIX CEPBUCOB MO0 BCEM MPEAMETHBIM 00J1aCTAM.

Bxmrouaet TCCTHI, paC‘-IéTHI)Ie 3aa41, BUACOPOIUKHU, HHTCPAKTUBHBIC 3aJaHHUA



Pa3HOI0 YPOBHS CIIOKHOCTH.






