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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHET0 00IIero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peanu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMMmbl 10 XUMHUH, K OIPEICICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHus, pe3ylbTaToB OOydeHUs U TpeOOBaHUI K YPOBHIO HOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIIMX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KU3HU OOLIECTBA, a TaKXkKe C Y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JJ0POBBA.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHWueckas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera OO€eCleYnuBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOTro Marepuaia W 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIer0o 00pa3oBaHMs MEPBOHAYAIBLHBIE
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsli W3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W MPUMEHCHHH, a TAK)KEC O XHMHUYECKHX PEaKIMIX, UX CYITHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IO3HABATEIBHOW U MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHHE y OOYYAIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI Ul NMOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPHUPOJIHBIX SBICHUM MyTEM OKCIIEPUMEHTa U
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemieHusi 3agad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINAN
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIEATEIIBHOCTU: pEUIeHusi MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 00IIero 00pa3oBaHus, IPU ONPEACICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro OOpaIleHus ¢ BEIICCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENEHU OTHAETCSl  MPEANOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHUS 3HAHUM M NPUMEHEHUS MX B PEANbHOM KU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
GopMUpOBaHHE  WHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl PA3JIUMYHBIX BUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TO3HAHWM XUMHUH, a TaKXKe JJs OLEHKU C TO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMHU, UCTIOTB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHKE U Pa3BUTHE Y 00YUAIOMINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTU XHMHH, €€ BaKHOW POJIM B PEIICHUH IIOOATBHBIX MPOOJieM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUN Ui TPUHSATHS TPAMOTHBIX pPEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO11ee uncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJEP)KXAHUE OBYUEHUASA

10 KITIACC
OPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

IIpeagMeT opraHnyeckor XUMHU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJyYEeHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 1O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpPraHMYEeCKUX BemleCcTB. [ omosiorusi, u3oMepus. XHUMHUYECKas CBSI3b B
OPraHMYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenne o kinaccupukammu opraHudeckux BerecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAUHEHUW (CHUCTEMaThyecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAXKHEUIINX MPEICTABUTENIEN KIACCOB OPTaHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHWYEeCKUX BEIISCTB, HAOIOJCHHUE W



ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUI0 OPIAHUYECKUX BELIECTB
IIpYU HarpeBaHuu (IJI1aBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YraeBoaopoanl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MetaH W 3TaH —
IpOCTEHIME NPEACTaBUTENN alKaHOB: (PU3WYECKUE U XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIlEeHUss M TOPEHMs), HAXOXKACHUE B MPUPOLAE, IOIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOINUJIEH —
IpOCTEHIIMe MPEACTABUTENN AalTKEHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJIUMEPU3ALINH ), TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIIEH
— TMPOCTEHIINNA MNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, TUIpaTallly,
TOpPEHUs), OJyYeHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1o.yon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJNyYeHue u npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHK YriIeBOAOPOAOB. lIpupoaHpii ra3 W mOIMyTHBIE
Hedrauple Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTAIMTUYECKHil), muposu3. IIpoayKTsl
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C oO0pa3lamM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hepts» u  «Yromp», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM NMPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs




[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHOJN M OSTAaHOJ: CTPOCHHE,
busznueckue M XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMHu,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  COUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE crnupThl). JleiicTBUE Ha
opraHusM yenoBeka. [[puMeHenne rauuepuHa U 3TUIEHTITMKOJIS.

®deHon: CTpoeHHE MOJICKYNbl, (U3NYECKUE M XUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [I[pumenenne Gpenomna.

Anpneruibel U Kemowuwvl. DopManblerus, aneTanbACTHN:  CTPOECHUE,
bu3nUeckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKIIMH ), TIOJYYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTPOCHHUE, (PU3UUYECKHEe U XUMHUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noaydyeHue u mpuMeHEHHE.
CreapuHOBasi U OJICMHOBas KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYraeBoawel: coctaB, kjaccuukainus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['J0ko3a — npocTelmii MoHOCaxapu1: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nmonuMmepbl. CTpoeHue Kpaxmana u
uetonao3bl.  du3znueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
NpoOBe/IeHHEe, HAONIOJCHUE U OMNHMCAHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3zaummoneicTBHe Kpaxmana C HOJOM),
MPOBEICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHrble 3amaun.



Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTA PEAKLUU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOICTBAa aMHMHOKMCIOT (Ha IpuMepe IiuiuHa). buonormueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunasl.

benkn kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpALs, KAYECTBEHHBIE PEAKIIMU HA OCIIKH.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHHIA:
HAOJII0JICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMNBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPHU3ALMU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH —
MOJIMMEPU3ALS U MOJTUKOHIEH A

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMM MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KAk OOLIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK W NOHATHH, SBJISIOIIUXCS CUCTEMHBIMHU IS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJaccu(pUKanus, NepUOIMYHOCTb, HAOIIOJEHUE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIETMPOBAHMUE.

®dusnka: MmaTepus, DHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,

PECYPCHI.



TexHonorusi: IMMIICBLIC TIPOAYKTBI, OCHOBLI pPallMOHAJBHOI'O IIWUTAHUA,
MOOIIHUE CPCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPpUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHus JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMBI
xuMHaueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOaM.
3Ha4YCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBSI3b. BHAbI XWMHUYECKON CBSI3H
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAaHEHUS U MPEBPAILEHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHYECKOoe paBHOBecue. DakTOpbl, BIUAKOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAS, IEIIOYHAS.



OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HUS BEIIECTB M HX IPEBpAIICHUMN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaeMmentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KaTajau3aTopa, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XAMHUYECKON pEAKIUm».

Pacuérnbie 3ana4u.

Pacuétel 10 ypaBHEHMAM XHUMHUYECKUX pPEAKIUKA, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PaCU€Thl C MCIIOJIb30BAHUEM IIOHSATHS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B Ilepuoamueckond  cucrteme
xumuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyeckue CBOWMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIpuMepe
KHCJIOpOo/a, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)XKHEUIIUX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHCHHM ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue pusndeckrue cBoicTBa MeTaiioB. CIIaBbl METaJIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoMy4YeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPallCHUMN:
M3yYEHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT M IeJI04eH, KaueCTBEHHbIE PEaKIIUM Ha KAaTHOHBI METAJLJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa WiM O00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,



pacy€Thl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B obOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIECHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YemoBeK B MHUpPE BELIECTB M MaTE€pPUAIOB: BAXKHEWIIWE CTPOUTEIIbHbBIE
MaTepuayibl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJsl 3JEKTPOHUKH, HAaHOMAaTEepHabl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHSI W 30pPOBbE YEJIOBEKA: IMpaBUJa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MaCHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeaMETHBIX  CBS3e€d TpU  HU3yYeHHUH OOmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4dHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, SIBICHHE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIMBO,
pecypchl.

TexHoyorus: XUMUYecKasi MPOMBIIUICHHOCTh, METAJLTYprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

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



JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsl SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW HMJACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIECICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThbl OCBOCHHUSA MpeAMeTa «XHMHS» JTOCTUTalOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOro OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAMH U  TpaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMONO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
4acTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUjiaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3auyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TpaeKTOPHUHU
oOpa3oBaHus, Oyayuied mnpodeccun M peaius3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

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

NOHUMAHUSI TJIOOAIBHOIO XapakKTepa 3SKOJOTWYECKUX MPOOJeM, BIHMSIHUS
YKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOOUMOCTH HCIOJb30BAaHUSA JOCTHKEHUNA XUMHH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUW, NPUHOCAIIUX BpEI OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOMH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBHUI
YCHEIIHOTO0 TpyJa W OKOJOTUYECKA KOMMPOPTHOM IKU3HU KaXKIOTO YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha



OCHOBE HaydHbIX (AKTOB W UMEIONUXCA JJaHHBIX C IeNbI0 TOJy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHWIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESATCIIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4€OHOTO TMpeaMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIe Y4eOHbIC NeWcTBHs (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COIIMATbHOM KOMITETECHITMH 00YJaroIINXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B II03HABATEIIBHON U COLUAIIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPENENIATh IENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKKU TOHSATUW W YCTAHABIMBATh WMX B3aWUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;



BBHIOMpPATh OCHOBAaHUSA M KpUTEpUU [UIs KIacCU(HUKAMU BEIIECTB H
XUMHUYECKUX PEaKIIHii;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

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

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEUICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKLHnii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENBbHO C(OPMYJIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTa
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEJICHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHs ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4HO-
NOMyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUs, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;



npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OBi1ajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH €liCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIora W/WIH
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBAThb CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

BBICTYNIATh C MpPE3EHTAMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekra u (GopMyJIupoBaTh BHIBObI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIEIOBATEIIbCKUX 3ajJay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOCHUSI Kypca «Opranuyeckas XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHS TPAKTUUECKUX 3a]1a4



U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
pajuKall, U30MepHUsi, U30MEPHI, TOMOJIOTUUECKUN DS, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEPXKAIIME COEAHUHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI $3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAHUM BaKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUYE€CKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYH) CHUMBOJIUKY LIS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WJUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaThb KM Ha3BaHUs IO
cuctematudyeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeThl, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 111 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;



chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOEHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJICH, MPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHoJ, aleTaNbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI UX MEPEepadOTKH W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU IPOJYKTOB PEAKIINHN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAaHUS JJIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILIECTBAMU B COOTBETCTBHM C HMHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBWJIa  DKOJIOTMYECKU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOWIEH MPUPOIHON Cpebl, OCO3HABATH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUMU SIBIICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakIuu, XHMHUUYECKOE PaBHOBECHE); TEOPHUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUMN S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHSITHUS IPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;



c(hOpMHPOBAHHOCTh YMEHUU HCIMOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIIEHAS] U3BECTh, MUTHEBAsS CO/lA, TUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PAa3IMYHOrO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIOIb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUUECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menpaeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHWYECKUX  BEIIECTB  Pa3IMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyroliuX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIIMii MOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KA4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABATH



ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuvHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKXe CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAYYHBIX NPUHIIUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B M0 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢(deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAAa B MPUCYTCTBUU KaTalM3aToOpa,
ONpPENENCHUE CpEdpl PpPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad I0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJIbTaThl XWMHUYECKOTO OKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  coOJNIOAaTh  TMpaBWIa  AKOJIOTMYECKU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JECHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicnt mokazarens [IJIK, mosicHAT, Ha mpuMmepax CcHocoObl YMEHBIICHUS |
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.
TEMATHUYECKOE INTAHUPOBAHUE
10 KUIIACC
Ne KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBanue
Kontpoasb (mudpossbie)
pa3aesioB U TeM [MpakTHyeck
n/ Bcero HbIe 00paszoBaTe/bH
NPorpamMmbl ue padoTsl
padoThI bl€ pecypchl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
IIpeamer
OPraHNu4YeCKON XUMHH.
Teopus ctpoeHus bubmorexa LOK
1.1 3 https://m.edsoo.ru/f
OpFaHI/IIIGCKvI/IX f0d210c
coenuHeHuit A. M.
byrneposa
Uroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
bu6mmoreka [JOK
[Ipenenbuble
2.1  yrmeBomopoIbI — 2 https://m.edsoo.ru/f
AJTKaHBI f0d210c
HenpenenbHsbie
IEBOIODOTHL: bubnuoreka
2.2 ZJI;KeHBI aIJ)1 a I'/IeHI)I 6 1 LIOKhttps://m.eds
’ s ’ 00.ru/ff0d210c
AJIKUHBI
bubnuoteka
2.3 ApoMaTHHeCKie 2 IOKhttps://m.eds
YIIEBOOPOET 00.ru/ff0d210c
[Ipuponnsie bubnuoreka
24 UCTOYHUKH 3 1 LHOK
YIII€BOJOPOAOB U UX https://m.edso0.ru
nepepaboTka [ff0d210c
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Hroro no pazneny

13

Pasznea 3. Kuciiopoacoaepxxammye opranHuyecKkue coe{uHeHus

bubnuoreka
3.1  Cruptel. denon 3 IOKhttps://m.eds
00.ru/ff0d210c
AJLIeruael.
bubnuoreka
3o  Kapbonossic 7 1 OKhttps://m.ed
' KUCIO0ThI. CII0KHBIE 1 S
00.ru/ff0d210c
3hUpEI
3.3 VriaeBoasl 3 1
Wroro mo pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
AMUHEL bubnuoreka
4.1  AMHWHOKWHCIIOTEHI. 3 IIOKhttps://m.eds
benku 00.ru/ff0d210c
Utoro no pazneny 3
Paspnen 5. BeicOkoMoOJIeKY IS pHbIE COCIUHEHUS
bubnuoreka
5q LbracrMaccel. 2 LIOKhttps://m.eds
' K .B SN
aytyku. BorokHa 00.ru/ff0d210c
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO
YACOB IT1O 34 2 2
[TPOTPAMME
11 KJIACC
Ne KoanyecTBO 4acoB DJIeKTPOHHBIE
HauMmeHnoBanue
Koutpoan (un¢posbie)
pa3esioB M TeM IIpakTnyeck
n/ Bcero HbIE 00pa3oBaTe/IbH
NPOrpamMMmslI ue padoTsbl
padoThI ble pecypchl

Paspnen 1. Teopernueckue 0CHOBbI XUMHH

CtpoeHne aToMOB.
[Tepuonnueckuii
3aKOH U

1.1  Ilepuogunueckas
CUCTEMAa XUMUYECKUX
anemeHToB /[. U.
Menpeneena

buoOmmoreka

[HOKhttps://m.ed
so00.ru/ff0d210c
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CtpocHue BemiecTna. bubnmoreka
1.2  Mmnoroobpasue 4 LOKhttps://m.ed
BEIIECTB so00.ru/ff0d210c
bubnmoreka
1.3  Xumuueckue peakiuu 6 1 1 LOKhttps://m.ed
s00.ru/ff0d210c
Hroro no pazaeny 13
Pa3nea 2. Heopranuyeckasi xumust
bubnuoreka
2.1  Meramisl 6 1 LHOKhttps://m.ed
s00.ru/ff0d210c
bubnuoreka
2.2  Hemeramisl 9 1 1 LHOKhttps://m.ed
s00.ru/ff0d210c
CBsi3b
bubnuoreka
53 | HEOPTaHHIECKHX U ’ 1OKhttps://m.ed
Oprameckux s00.ru/ff0d210c
BEIICCTB
Uroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
bubnuoreka
3.1  Xumus v KU3Hb 4 [HOKhttps://m.ed
$00.ru/ff0d210c
Hroro no pazaeny 4
OBILIEE KOJIMYECTBO
YACOB IIO 34 2 3
I[MTPOTPAMME
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Nen/m  Tema ypoka Kontpo Tpaxru wHppopbIe
Bcero  JbHbBIE yecKue o0pa3oBaTe/IbHbIE
padoTbl padoThbI pecypchl
[Tpenmer bubnuorexa [IOK
1 OpTraHWYECKON XMMUH, 1 https://m.edsoo.ru/ff
¢€ BOBHMKHOBECHHE, 0d210c
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Pa3BUTHEC U 3HAUYCHUC

Teopus crpoeHus
OpPraHu4YeCcKux

coenuHeHu A. M. 1
Bbytneposa, e€

OCHOBHBIE MTOJIOKEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d210c

[Ipencrasnenue o

KJIacCU(UKALIUN
OpPTaHUYECKHUX
BCIIICCTB.
HoMEHKIATYDA bu6mmoreka [IOK
P 1 https://m.edsoo.ru/ff
(cucremaTudeckas) u 0d210¢c
TPUBHUAIILHBIC
Ha3BaHUs
OpPTaHWYECKHUX
BCIIICCTB
AJIKaHBI: COCTaB U bu6mmoreka [IOK
CTPOCHHUE, 1 https://m.edsoo.ru/ff
TOMOJIOTHYECKHUH PSJL 0d210c
MertaH u 3TaH —
HbocTeiime bu6mmoreka [IOK
P 1 https://m.edsoo.ru/ff
peICTaBUTENN 0d210¢c
aJKaHOB
AJIKEHBI: COCTaB U bubmorexa HOK
' . 1 https://m.edsoo.ru/ff
CTpOCHHE, CBOMCTBA 0d210c
OTUJIEH U IPOIUJIEH
_ npocreiiume bubnuoreka [IOK
1 https://m.edsoo.ru/ff
MIPEICTAaBUTEIIN 0d210c
AIIKECHOB
[TpakTnueckas pabota
No 1. c@Tonyuene bubnmoreka [JOK
e 1 https://m.edsoo.ru/ff
STUJICHA U U3ydeHHUE 0d210c
€ro CBOMCTBY»
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpOCHHUS,
FZf/IOHOFI/I‘-IeCKI/Iﬁ pan Eubmorexa I[OK
AlleTymeH ' 1 https://m.edsoo.ru/ff
HeTHIeH = 0d210c
POCTEHTIIHIA
MIPEJICTAaBUTENb

AJIKMHOB
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Breruucnenus no bubmuoreka [JOK
10 YpaBHEHUIO https://m.edsoo.ru/ff
XUMHUYECKON pPeaKInu 0d210c
Apenbl: OeH301 U bubnuoreka [IOK
11 TOJIYOJI. TOKCHYHOCTh https://m.edsoo.ru/ff
apeHoB 0d210c
I'enernueckas cBsA3b
bu6mmoreka [IOK
12 YHICBOAIOPOAOE, https://m.edsoo.ru/ff
MPUHAICKAIINX K 0d210c
pa3JIMYHBIM KJlaccam
[Tpuponnsie
UCTOYHUKHU
JIEBOJIOPO/IOB:
ﬁ)npoamiﬁ ras 1 bubnuorexa [IOK
13 T p— https://m.edsoo.ru/ff
0d210c
rasbl, HeTh U
IIPOAYKTHI €€
nepepaboTKu
[IpuponHsie
UCTOYHUKHU
JIEBOJIOPOJOB:
i)npoz[miﬁ a3 bubnnoreka [JOK
14 https://m.edsoo.ru/ff
MOMYyTHBIE HEPTIHBIC 0d210¢
rassl, HepTh U
MPOAYKTHI €€
nepepadboTKu
KonrponsHas pabora bubnnorexka [JOK
15 0 pa3jery https://m.edsoo.ru/ff
«YTIeBOIOPOABD) 0d210c
[Ipenenbusie
OJTHOATOMHBIE bu6mmorexa [IOK
16 CIIUPTHI: METAHOJ U https://m.edsoo.ru/ff
aTaHoj. BopopoaHas 0d210c
CBSI3b
MHoroaroMHbIe
CTUpTH: bubnnorexka [JOK
17 https://m.edsoo.ru/ff
ATUJICHTIIUKOJb U 0d210¢
TJIALIEPUH
DeHOo: CTpOEHUE
MOJTEKY b, bubnuorexa [IOK
18 https://m.edsoo.ru/ff

dusnueckue u
XUMHUYECKHE

0d210c
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CBOMCTBA,
MIPUMEHEHUE

AJbpaeruasr:
dopmanbaerus u

bu6mmoreka [IOK

19 - https://m.edsoo.ru/ff
' 0d210c
AneToH
OIHOOCHOBHBIE
NpeJeIbHbIC bu6mmoreka [IOK
20 KapOOHOBBIE KHUCIIOTHI: https://m.edsoo.ru/ff
MypaBbHHAs U 0d210c
YKCyCHas
AJIKaTueHBl.
byranuen-1,3 u
MZZHH Syramuen-1,3. bubnuorexa [IOK
21 Monysenue https://m.edsoo.ru/ff
0d210c
CUHTETHYECKOTO
KaydyKa U pe3UHbI
[IpakTuyeckas pabora
Ne 2. «CpoiicTBa bubmorexa [JOK
22 paCTBOpA YKCYCHOIH https://m.edsoo.ru/ff
0d210c
KHUCTIOTBI»
CreapuHoBas u
0JIEMHOBAsI KUCJIOTHI, bu6mmoreka [JOK
23 KaK TIPeICTaBUTENIN https://m.edsoo.ru/ff
BBICIINX KapOOHOBBIX 0d210c
KHUCIIOT
Mpbia Kak conu
BBICIINX KapOOHOBBIX bubmorexa HOK
24 KHCIIOT, 1X MOIOIIEE https://m.edsoo.ru/ff
L 0d210c
neiicTBre
CrnosxHble 3(Uphl Kak
MIPOU3BOHBIE bubnuoreka [IOK
25 KapOOHOBBIX KUCIIOT. https://m.edsoo.ru/ff
I'maponus CioKHBIX 0d210c
3pUpoB
Awpe: Tiapomis, bubnmoreka [JOK
IPUMCHCHHE,
26 T https://m.edsoo.ru/ff
0d210c
KUPOB
YTeBOABI: COCTaB, bu6mmoreka [IOK
27 Kiaccuukanms. https://m.edsoo.ru/ff

Baxxueiiniue

0d210c
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MIPEACTABUTEIH:
TJIF0K03a, PpyKTO3a,
caxaposa
Kpaxman u
bu6mmoreka [IOK
LEJUTI0JI03a KaK
28 https://m.edsoo.ru/ff
MIPUPOTHBIC 0d210¢
MTOJIMMEPHI
KontponsHas padora
1o pazjaeny bubmuorexa [JOK
29 «Kucnopoaconepsxari https://m.edsoo.ru/ff
1€ OpraHuYEeCKue 0d210c
COCTMHCHUS
' bubnuorexa [IOK
AMWHBI: METHJIAMHUH H
30 https://m.edsoo.ru/ff
AHWUJIUH 0d210¢
AMHMHOKHUCIIOTHI KaKk
amQoTepHbIC
ODLAHIIECKIE bubmuorexa [JOK
31 P https://m.edsoo.ru/ff
COCTMHCHMUS, MX 0d210c
OMOJIOTHYECKOe
3HaveHwue. [lenTuapl
benku xak npupoaHbie bubnnoreka [JOK
32 BBICOKOMOJICKYJISIPHBI https://m.edsoo.ru/ff
€ COeIMHCHNUA 0d210c
OCHOBHBIE TOHATHUS
bu6mmoreka [IOK
XUMHUH
33 https://m.edsoo.ru/ff
BI)ICOKOMOJ'IGIiyJ'ISIpHI)I 0d210¢
X COCIMHCHUM -
OCHOBHBIE METO/IbI
CHUHTE3a
34 BBICOKOMOJIEKYJISIPHBI bubnuoreka [IOK
X COeIUHEHUMN. https://m.edsoo.ru/
ILmacTmaccsl,
Kay9IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 [TIPOT'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka
P Bcero Konpo Tpakru o0pa3oBaTe/ibHbI
JbHbIE YyecKkue
e pecypchbl
padoThI padoThI
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XUMHUYECKUN

dJIEMEHT. ATOM.
bubnunoreka LIOK

OneKkTpoHHas 1 https://m.edsoo.ru/

KOHpUryparus
aTOMOB

Ilepuonnueckuii
3aKO0H U
[lepuoanueckas

CHUCTEMAa XUMUYECKUX
bubnunoreka LIOK

dnementos J1. 1. 1 https://m.edsoo.ru/

MeHI[eJ'IeeBa, HUX CBA3b

C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHUYCCKUX
3JICMCHTOB U UX
COETUHEHUHN 110
rpynmnam v nepuoiam.

bubmmoteka IIOK
3HaueHue 1

https://m.edsoo.ru/
MEePUOIUYECKOTO
3aK0HA U CUCTEMBI
XUMHUYECKUX

anemenTtoB J[.1.
Menneneena B
pa3BUTHHU HAYKU

CrpoeHnue BenecTna.
XuMuueckas CBSI3b, €&
BHJIBI, MEXaHU3MBbI bubmuoreka [{OK
o0pazoBaHUs https://m.edsoo.ru/

KOBAJICHTHOMU CBS3H.

Bonopoanas cBs3b

BaneHTHOCTS.
DIIEKTPOOTPULIATEIBH

octh. CTereHb
bubnunorexa LIOK

okuciieHus. BeriecTBa 1
m https://m.edsoo.ru/

MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHUS

[TousTHe 0 1 but6mmoreka [IOK
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JUCTIEPCHBIX
cucremax. Mctunnoie
U KOJUJIOUTHBIE
pacTtBopbl. MaccoBas
J10J151 BELIECTBA B
pacTtBope

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHCHHI.
TI'enernueckas cBI3b
HEOPTraHUYECKHUX
BEIIIECTB, Pa3IUIHBIX
KJ1aCCOB

https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/

10

11

Knaccudukanus
XAMHYECKHUX PEaKui
B HEOPraHUYECKON 1

OPraHU4YEeCKON XUMHH.

3aKOH COXpaHECHHUS
MaccChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALCHHUS
SHEPrUH MPU
XUMHYECKHUX
peakuusax

CkopocTb peakuuu.
OOpaTtuMble peakIuu.
XHUMHYECKOE
paBHOBecHe

[IpakTuyeckas padora
Ne 1. «Bnusgnune
pa3IuyYHbIX (aKTOPOB
Ha CKOPOCTH
XUMHYECKOH
peaKIum»

DNEKTPOTUTHYECKAS
JUCCOLIHAITHS.
[TonasiTHe O
BOJIOPOTHOM
nokazaree (pH)
pactBopa. Peakiuu
MOHHOTO OOMEHa.

bubnunoreka LIOK
https://m.edsoo.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bubnmnoreka LIOK
https://m.edsoo.ru/
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12

13

14

I'maponuz
OpTraHUYECKUX U
HEOPraHUYECKHUX
BEIECTB

OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu. [lonstue 06
3JICKTPOJIN3E
pacIuIaBoB U
pacTBOPOB CoJiel

KonTponbnas pabota
0 pazeny
«Teopernyeckue
OCHOBBI XUMUU

Meramisl, ux
MTOJIOJKCHHUE B
ITepuoanueckoit
CHCTEME XUMMHUUYECKUX
sneMeHToB [. W.
Menpaeneena u
0COOEHHOCTHU
CTPOEHHUSI aTOMOB.
OO6mue puznueckue
CBOICTBa METAJJIOB

bubnunorexa LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubmuoreka [IOK
https://m.edsoo.ru/

15

CII1aBel METAJIOB.
DIEeKTPOXUMUYECKUN
Al HAIPSKEHUN
METAaJLIOB

bu6nmorexa LIOK
https://m.edsoo.ru/

16

XHUMHYECKHe
CBOMCTBA BaXKHEUIIINX
METaJIJIOB (HATpU,
KaJIni, KaJIbITHi,
MarHui, aTfOMUHHUN) U
HUX COSIMHEHUN

bubnunorexa LIOK
https://m.edsoo.ru/

17

18

XuMuyeckue
CBOMCTBA XpOMa, MEIU
1 UX COEeTMHEHUH

XuMHUYecKue
CBOMCTBA ITMHKA,
)Kenesa u ux
COECTMHEHUN

bubnunorexa LIOK
https://m.edsoo.ru/

bu6nunorexa LIOK
https://m.edsoo.ru/

19

[IpakTuyeckas pabora

bubnunoreka LIOK
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20

21

Ne 2. "Pemenue
AKCTICPUMECHTATBHBIX
3a7a4 10 TEME
«MeTamei»"

Hewmerannel, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XUMHYECKUX
snemenTtoB . U.
Menpaeneena u
0COOCHHOCTU
CTPOCHHUSI aTOMOB

dusnueckue cBoiicTBa
HEMETAJLJIOB.
Amnnorponust
HEMeTaJuIoB (Ha
nprMepe KUCIopo/a,
cepsl, pocdopa u
yriaepoaa)

https://m.edsoo.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/

bubnuoreka [IOK
https://m.edsoo.ru/

22

XuMudyeckue
CBOMCTBA T'aJIOICHOB,
CepBI U UX
COCIMHEHN N

bu6nmorexa LIOK
https://m.edsoo.ru/

23

24

25

26

XUMHYECKHe
CBOICTBA a30Ta,
dbocodpa u ux
COeTMHEHNN

XUMHYECKHe
CBOICTBA yrJjiepoa,
KpPEMHUS U UX
COEeTUHEHNN

IIpumeHeHue
Ba)KHEHIITNX
HEMETAJLJIOB U MX
COEeTUHEHNN

O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
«HemeTtamieny.
Brraucnenus no
ypaBHEHUSIM
XUMHYECKUX PEaKIui

bu6nmorexa LIOK
https://m.edsoo.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/

bubnmnoreka LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/
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U TCPMOXUMHNYECCKUEC

pacuEThl

27

[IpakTuyeckas pabora

Ne 3. «Permrenne

SKCIICPUMCHTAJIbHBIX

3a/1ay 1o TeMe
"HemeTamis"»

bubnunoreka LIOK
https://m.edsoo.ru/

28

KontponsHas padora
o tTeMaM «MeTaJuibD»

u «Hemertamnsl»

bubnunorexa LIOK
https://m.edsoo.ru/

29

Heopranunueckue u
OpraHUYECKHE
KHCJIOTBI.
Heoprannueckue u
OpraHUYEeCKHE
OCHOBaHUS

bubmuoreka [{OK
https://m.edsoo.ru/

30

31

32

33

AmdorepHbie
HEOpPTraHNUYECKUE U
OpraHuvecKue
COEIMHEHUSI.

I'eneTnueckas CBA3b

HCOPTaHUYCCKUX U
OpTaHUYCCKUX
BCIICCTB

Poins xumun B
obecreueHUH
9KOJIOTHYECKOM,
JHEPreTUYECKON U
MUIIEeBOM
0€30I1aCHOCTH,

Pa3sBUTHUHN MCIUIVHBI

[pexncraBnenus 06
OOIIMX HAYYHBIX
HPUHIAIAX
HPOMBIIIUICHHOTO
TOJTYYCHHUSI

Ba)KHEHIIINX BEIIECTB

Yenosek B mupe
BEILIECTB U
MaTepHuaoB

bubmmoreka IIOK
https://m.edsoo.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

34

XuMus U 310pOBbE
YyeJoBeKa

but6mmoreka [IOK
https://m.edsoo.ru/
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 3

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBo «lIpocBemienne»

Xumus. 10 xnacc. ba3oserit ypoBens: yueouuk/ O.C. 'abpuenss. - 8-e usm.,
crepeotutt. - M.: Ilpoda, 2020. - 191 c.

Xumus. 10 knacc. ba3oBeiit ypoBens: yueonuk/ O.C. 'abpuensH. - 8-¢ uzn.,

crepeotu. - M.: Jlpoda, 2020. - 223 c.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
O.C.TI'abpuensn, I'.I".JIsicoBa «Xumus Metoauueckoe nocodre — 6a30BbIid
ypoBeHb» - M.: JIpoda 2022 rog.

O.C.I'abpuensia, .I.OctpoymoB, «OO0m1ast XuMus B TECTax, 3a/1adax,

ynpaxkHenusx. 11 knace» — M.: lpoda, 2023 rox.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://him.1september.ru Equnas komnexius [OP: I[IpeameTHas KOJISKITHS

«XUAMU



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
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