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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoi
denepauuy, peamu3yIOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrpPaMMbl, H
OCHOBHBIX TonoXkeHul «CrTparerun pa3BUTHS BocnuTaHus B Pocculickoil
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUs O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
collep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHWU K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBITTYCKHUKAMH
00111e00pa30BaTEeIbHOM OpraHu3alliu, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpUIAIONIMM OJTallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelioBEeKa, a TakKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. PeammsyeTcss XuMu4yeckoe 00Opa3oBaHUE
oOydJaronuxcst Ha ypOBHE CpeHEro 00Iero oOpa3oBaHUs CPECTBAMH YUeOHOTO
npeaMeTra «XUMHUSD, COJIep)KaHUE M TOCTPOCHHE KOTOPOro OIpEAeNIeHbl B
nporpaMMme O XMMHUU € Y4ETOM CHelu(pUKH HAyKH XUMUHU, €€ 3HA4YeHUs B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopazosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pOjb B
COBPEMEHHOW IUBWIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOHM BKJaJa B (OPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJOCTHOTO MPECTABICHUSA 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
TpyJla W KM3HU KaXJI0oro ujieHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBJicHA HA pEUICHue
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMHU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpaszoBanus conepkanue npeamera «Xumush» (10-11 knaccsl, 6a30BbIi ypoBEHb
U3YUYEHUS1) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B pa3IMYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMa  ripeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B MporpamMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOAOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHMM IIOJyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON PEAKLIUH.

[lonq HOBBIM yriom 3peHUsi B IpeaMmere «XuUMHs» 0a30BOro ypOBHS
paccMaTpWBAaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE



NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroIei 10 00BACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMHU COJEPKAHMS, HMEIOIIMMHU KYJIBTYPOJOTUYECKH W TPHUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
IpYIrMMHM HayKaMH{, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXXEHHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HAaHWM, pELIEHUs WHTEUIEKTyalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSd MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAHHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE €AMHCTBO HEOPraHMYECKOro MU
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MYyTEM OSKCHEPUMEHTA H
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (haKTaMU U  TEOPETUUYECKUMU
IpEeINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpoldiieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jaronmxcsi MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUS M TIOCTPOCHHUS TMpeAMeTa NpeaycMaTpUBalOT (OpMHUpOBaHUE
YHUBEpPCAJbHBIX Yy4eOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJEPKATEIbHON XapaKTEpPUCTUKU IieJIe HM3y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW H3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE OTMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEaAMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHHM OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUUECKOMN U MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPAKTUUYECKONM KOMIIOHEHTE COJep)KaHHs OOyueHHus, OpPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTeIbHON OpraHu3alyu, BIAACIOLIEr0 He
HAaObOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO IMOJIyYE€HHUs 3HAHUI U MPUMEHEHMS] UX B pPealibHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHs» JTOMUHHUpYIOIIee
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yarOUMXCA KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jIMyYHbIX BHUJOB
JESITEIbHOCTH: PELIeHUsl MpoOseM, TOoUCcKa, aHanu3a U o0paboTku uHbopMaIuy,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUI



HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUU VISl TIOMCKA W aHaln3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(GhOopMHpPOBaHHE U PA3BUTHE Y 00YYAIOMINXCSA aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIF0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEACHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIlMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3I0POBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyebHoM maHe cpemHero oOImIero oOpa3oBaHUsl MpPeaMET «XUMUSH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON o0jacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTEpHAIOB. Teopusi CTPOCHHSI OPraHHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHUYecKux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3suaMy OpPraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
NPOCTEUIINE TNPECTABUTENN AJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyueHue CHUHTETHUYECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHMUYECKHE CBOWMCTBA (pEakUUu TUAPUPOBAHUS, FaJOre€HUPOBAHUS, THIpaTaliH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOTyYyeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C O0O0pa3laMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

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

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHI. METaHOI MW 3TAaHOJ CTPOEHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroatoMHble  COUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (U3UYECKHEe W XUMHUUECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kkiaccuukamus ~ yrieBojaoB  (MOHO-, M- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIICPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOIYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coequHeHus. duszndeckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpUYHAs W TpEeTU4YHas CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OETKOB:
THIPOJIN3, ICHATY ALK, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3YYEHHs] BEIIECTB M HMX MpEeBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOoBaJIeHTHasi HEMOJsipHas W TMOJSpHAs, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJpPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuéTHrble 3amaun.

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

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. [lonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BAKHEHIUX METAIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YEHUE KOJUIEKINN «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel maccel BemiecTBa WM 00bEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUUYECKOM, YHEPreTUYECKON U TMHUILEeBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JEKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yAaoOpeHwus.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HeopraHu4yeckoi xumuu B 11 Kiacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TakKk M TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(pUKalusi, NEpPUOAUYHOCTh, HaOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TMPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSA MpeAaMeTa «XHUMHS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIHUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUECKOM M  JPYrUX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUH;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
MPUPOJHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEJIBHOM, KOMMYHUKATUBHON W COIMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OO0IIeHayYHbIC MOHSATHUS, OTPa’KaOIINe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHBIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEpPCATbHBIMHA Y4eOHbIMU NMo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

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

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHECHHUIO PpPa3IUYHBIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHaNM3UpOBaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3yNbTaTOB MO3HABATEIBHOU JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yJjbTaTaM MPOBEACHHBIX HMCCICIOBAHMA MyTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B IIO3HAHUU SIBJICHUU



OpupoAbl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMi, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKIMOHAIbHAs TpyMIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHHH H
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COCANHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EeHON, (popmanbleru, aueTanbIeru, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (EHOJI, alleTallbJIeTHI, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCy/IOl U JTabOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpaIlIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpallleHUs] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOPaTOPHBIM OOOpPYJIOBAaHHUEM, TPEACTABIATh PE3YyJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHbOpMaIMIO, TOMyYaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBS U OKPY’KAIOMICH MPUPOTHON CpeIbl, 0CO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKaIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJAbTYpbl  JUYHOCTH, €€
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH DJIEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKHUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XWMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUN PACKPBHIBATh CMBICI IEPUOIUYECKOr0 3aKoHa [l
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux smemeHToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
110 nepuoaaM u rpymnnam [lepuoguueckon cucTeMbl XUMAYECKUX 3iieMeHTOB /1. 1.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
3p¢deKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklny, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYHMCICHHS C HCHOJb30BaHHEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMam «Metaey U «Hemeramib») B COOTBETCTBUM C MPAaBWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOIHON Cpelbl, OCO3HABATH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBble)
Ne i/m P Konrposbnusie IIpakrnyeckue op
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust http://school-
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 collection.edu.ru
M. bytnepoBa https://resh.edu.ru/
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
http://school-

2.1 [IpenenbHbIE YTI€BOAOPOIBI — AJTKAHbI 2 0 collection.edu.ru
https://resh.edu.ru
http://school-

HemnpenenbHbie yriieBoa0pOIbl: alKEeHBI, X
2.2 pel Y AOPOA 6 1 collection.edu.ru
AUTKA/THCHPL, AKHHBI https://resh.edu.ru
http://school-

2.3 ApoMaTndecKkue yrieBo10posl 2 0 collection.edu.ru

https://resh.edu.ru
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U http:/fschool-
24 pHp 5 y P 3 0 collection.edu.ru
X riepepabotia https://resh.edu.ru
Hroro o paznueny 13

Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://school-

3.1 Cnuptsl. Oenon 3 collection.edu.ru
https://resh.edu.ru
Anbneruasl. KapOoHOBBIE KHCIIOTHI. hit ://S.C hool-
3.2 C 7 collection.edu.ru
TIOXKHBIE SQUPEI https://resh.edu.ru
http://school-
3.3 YrneBoasl 3 collection.edu.ru
https://resh.edu.ru
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
http://school-
4.1 AMUHBI. AMUHOKUCIOTHL. beiku 3 collection.edu.ru
https://resh.edu.ru
Hroro mo pazneny 3
Paspnen 5. BeicokoMoOJIeKy I pHBIE COCAUHEHUS
http://school-
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 collection.edu.ru
https://resh.edu.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH http://school-
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 3 1 0 collection.edu.ru
snemenToB JI. 1. MenaeneeBa https://resh.edu.ru
http://school-
Ctpoenue BemecTtsa. MHOrooopasue _pi
1.2 P H P 4 0 0 collection.edu.ru
BCTICCTE https://resh.edu.ru
http://school-

1.3 XUMHYECKUE PEAKIUU 6 1 1 collection.edu.ru

https://resh.edu.ru
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi Xumust
http://school-

2.1 MeTtaminl 6 0 1 collection.edu.ru
https://resh.edu.ru
http://school-

2.2 Hemertamist 9 0 1 collection.edu.ru
https://resh.edu.ru
http://school-

CBsI3b HEOPraHMYECKUX U OPraHUYECKUX _pi
2.3 p P 2 0 0 collection.edu.ru
BEIICCTR https://resh.edu.ru
Uroro no pazgeny 17



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI

0 e padoThl

IIpakTHYecKkHn
e padoThl

Jlara
HU3yYeHH
|

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer
OpraHn4eCcKon
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAUYCHUE
Teopust cTpoeHus
OpraHUYeCKHUX
coeauHeHui A. M.
Bbyrtneposa, eé
OCHOBHBIC
MMOJIOKCHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

IIpencrasnenue o
KJIacCUPUKAINH
OpraHUYECKHUX
BEILIECTB.
Howmenxknartypa
(cuctemaruyeckas) u
TPUBUAJIbHbBIE
Ha3BaHMUS
OpPraHUYECKUX
BEILIECTB

BXxo1HOM KOHTPOJIB.
KonTponbHas pabota

http://school-
collection.edu.ru/catalog/rubr/d05469b0-69bd-

11db-bd13-
0800200c9¢10/75871/?ysclid=Imxint2s8036777290
3
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AJIKaHBI: COCTaB U

4 CTpOCHHUE, https://resh.edu.ru/subject/lesson/6151/start/149993/
FOMOJ’IOFI/I‘ICCKI/Iﬁ paa
Meran u 3Tad —

5 fpocTeniime https://resh.edu.ru/subject/lesson/6151/start/149993/
HpeHCTaBI/ITeJII/I
AJIKAHOB
AJIKEeHBI: COCTaB U )

6 N https://resh.edu.ru/subject/lesson/5412/start/212563/
CTpOEHHUE, CBONCTBA
9T WJICH U ITPOITHJICH

7 — fpocreuie https://resh.edu.ru/subject/lesson/5412/start/212563/
npeaACTaBUTCIN
AJIKEHOB

http://files.school-
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3THHeHavH HByHenHe af25-099e3fa00573/index.htm http://files.school-
Cro CBOMCTB» collection.edu.ru/dlrstore/80d12abd-df02-dd41-

7770-f1cd1f794ccf/index.htm
AJKangeHsl.
byranuen-1,3 u http://school-

9 MeTunoyTanueH-1,3. collection.edu.ru/catalog/rubr/d05469b0-69bd-
[Tonyuenue 11db-bd13-0800200c9c10/75891/? subject=31
CUHTETUYECKOTO ysclid=Imxils1r6i442243496
Kay4yyKa U PE€3UHBI
AJIKUHEL: COCTaB U http://files.school-

10 0COOEHHOCTH collection.edu.ru/dlIrstore/74d656c4-ce58-a147-

CTpPOCHWUS,

14bf-54b4108282d9/index.htm
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TOMOJIOTUYECKUH PSIL.
Anernned —
MPOCTEUILIHI
MpeACTaBUTEb
AJIKWHOB

Bruucnenus no

11 YpaBHEHUIO
XUMHYECKON peakinu
ApeHsl: 6eH301 1
12 TOIyO0s1. TOKCHYHOCTB https://resh.edu.ru/subject/lesson/4775/start/150494/
apeHoB
I'eneTnueckas CBsI3b m‘m
collection.edu.ru/catalog/rubr/d05469b0-69bd-
13 | Y/ICROMOPOIOE, 11db-bd13-
TPHHAVIOKAMIHX 0800200c9¢11/759722ysclid=Imxioqcmep6981611
Pa3IUYHBIM KJaccaM 91
[IpupoaHbie
HCTOYHUKH
YTJIEBOAOPO/IOB:
14 HpHpOIRI ras | https://resh.edu.ru/subject/lesson/6148/start/170461/
MOy THbIE HEPTIHBIE
ras3pl, HeQTb U
NPOAYKTHI €€
nepepadoTKu
IIpupoausie
HCTOYHUKH
15 YTJIEBOJIOPOIOB: https://resh.edu.ru/subject/lesson/6148/start/170461/

MIPUPOJIHBIN ra3 u
MOMYTHBIE HE(PTAHBIE
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rassl, HeQTh U
MPOJTYKTHI €€
nepepadboTKu

16

17

18

19

20

21

Py0exHbIil KOHTPOJIB.

KonrponsHas pabora

[Ipenenvubie
OJTHOATOMHBIE
CIIMPTBI: MCTAHOJI U
staHoi. Bopopoanas
CBSI3b

MHoroatoMHbIE€
CITUPTHI:
STHUJICHTJINKOJIb U
TJIMIEPUH
@deHOoJI: CTpOCHUE
MOJIEKYJIb,
¢busnyeckue u
XAMUYECKHE
CBOMCTBA,
MIPUMEHEHHE

Anbnerunmr:
dbopmanbaerua u
aleTaabJICTHI.
AtnieToH
OIHOOCHOBHBIC
npeaesibHbIE
KapOOHOBBIE
KUCJIOTHI:
MypaBbHHAS U

https://resh.edu.ru/subject/lesson/4769/start/150553/

https://resh.edu.ru/subject/lesson/4769/start/150553/

https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesson/4776/start/150604/

http://files.school-
collection.edu.ru/dlrstore/72294062-bc86-65ec-
ae3d-1ca315adcdef/index.htm
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yKcycHas

22

23

24

25

26

27

[TpakTyeckas pabora
Ne 2. «CpoiicTBa
pacTBopa YKCYyCHOM
KHCJIOTBD)

CreapuHoBas u
OJIEMHOBAs! KMCIIOTHI,
KaK MpeJCTaBUTEIN
BBICIIMX KapOOHOBBIX
KHCJIOT

Mp11a Kak coiau
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JNeUCTBUE

CroxHble 3(upbl Kak
IIPOU3BOIHBIE
KapOOHOBBIX KUCIIOT.
IM'maponns craoxHBIX
3¢upoB

Kupsl: runponus,
IPUMEHEHHE,
Ouosoruyeckas poib
KHUPOB

YrieBoasl: COCTaB,
KIacCUpUKaIUs.

http://files.school-
collection.edu.ru/dlIrstore/09036a07-20de-2930-
8caa-4f9cd346e7cd/index.htm http://files.school-
collection.edu.ru/dlIrstore/d4ae73fa-38a4-fd05-c6f4-
5366bcd99cad/index.htm http://files.school-
collection.edu.ru/dIrstore/90cf71f8-622a-eabl-
c67c-c2dd48a60a3c/index.htm http://files.school-
collection.edu.ru/dIrstore/84b950f6-e8ed-88a9-
5eb5-86f4134256a3/index.htm

http://files.school-
collection.edu.ru/dlrstore/7cel182f0-f5cc-e814-f75a-

734e9calbdch/index.htm

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject/lesson/6150/start/150687/



http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

Baxneimnme
MPEICTAaBUTEIIH:
III0K03a, PpyKTO3a,
caxaposa

Kpaxman un
28 HEIUT0 1033 KaK https://resh.edu.ru/subject/lesson/5413/start/150714/
MIPUPOTHBIC
TTOJTUMEPBI
http://files.school-
AMUHBL MCTIUIAMUE collection.edu.ru/dlIrstore/0e9a9b25-b8de-0bd2-
29 ’ 1252-55407d90e4df/index.htm http://files.school-
H aHHIHH collection.edu.ru/dlrstore/2f91c909-82fb-458a-
3538-52cc9070ebf0/index.htm
AMWHOKHUCIIOTHI KaK
am(poTepHbIC
30 Oprafaeckie https://resh.edu.ru/subject/lesson/4743/start/150742/
COETMHEHMUS, UX
OHMOJIOTHYECKOE
3gauenue. [lenTuanl
Y —— http://f_iles.school-
HTPUDOITHELE collection.edu.ru/dlrstore/2dde89f6-f095-3ble-
31 pHp 6480-f0c9cf6a9c8f/index.htm http://files.school-
BBICOKOMOJICKY IIAPHbL collection.edu.ru/dlrstore/075d50d0-7ch2-d3a0-
© COCAMHCHUA 14e0-78d958f59d2c/index.htm
HTOroBbIii KOHTPOJIB.
32
Tect
OCHOBHBIE TTOHATUA
33 XHMHH https://resh.edu.ru/subject/lesson/6296/start/212589/
BBICOKOMOJIEKYJISIPHBI

X COeIUHEHU
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OCHOBHBIC METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBI
X COEIUHEHUH.
IInacT™maccsr,
Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC

Ne

~

Tema ypoka

XUMUYEeCKUH
DJIEMEHT. ATOM.
DneKTpoHHas
KOH(UTyparus
aTOMOB

KoanuecTBOo 4acoB

Bec  Kourtpo paxkTn
er JIbHBIE yecKue
0 padoThI padoThI

Jlara
u3yd
eHusl

yleKTpPOHHBbIe HU(POBBHIE 00pa3oBaTe/IbHbIE PeCYPChI

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuoanueckuit
3aKOH B
[Iepnonnueckas
cucTeMa
XUMHYECKUX
3neMeHTOoB /1.
H. Menneneena,
UX CBSI3b C
COBPEMEHHOM
Teopuen
CTpOEHUS
aTOMOB.
3aKOHOMEPHOCT
1 U3MCHCHUS
CBOWCTB
XUMHUYECKUX
2JIEMEHTOB M X

http://school-
collection.edu.ru/catalog/search/?text=%F2%EQ0%E1%EB%E8%F6%E0%20%

ECYESY%EDY%E4%ESY%EBYUESYESYE2%EOQ context=all
ysclid=Imxj6ijbqf359632302
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COCIMHEHHH 110
rpynmnam u
MEPUOJIAM.
3HaueHHUE
MEePUOIUYECKOT
0 3aKOHa U
CUCTEMBI
XUMHUYCCKUX
anemenTtoB J[.1.
Menpeneena B
Pa3BUTUU HAYKU

Bxonnoit
KOHTpOJIb. TecT

Crpoenue
BEIIIECTBA.
XuMudeckas
CBS3b, €€ BUJIBI;
MEXaHU3MBI
oOpazoBaHUs
KOBAJICHTHOU
CBSI3H.
Bonoponnas
CBSI3b

https://resh.edu.ru/subject/lesson/5581/start/151081/

BaneHTHOCTE.
DnekTpooTpula
TEIBLHOCTD.
CremncHb
OKHCJICHHMS.
BemecTBa

https://resh.edu.ru/subject/lesson/6332/start/151021/
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MOJIEKYJISIPHOTO
u
HEMOJIEKYJISIPHO
IO CTPOCHHS

ITonsatue o
JUCTIEPCHBIX
CHCTEMaX.
HUctunnasie n
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBas 1071t
BCIIECTBA B
pacTtBope

Knaccudukanms
Y HOMEHKJIaTypa
HEOPTaHWYCCKH
X COEIMHEHUH.
I'eneTnueckas
CBSI3b
HEOpPraHUYECKU
X BEIIECTB,
pa3IMYHbIX
KJ1aCCOB

https://resh.edu.ru/subject/lesson/4939/start/151134/

http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-

0800200c9c11/75972?ysclid=Imxj5fjkb7210771769

Knaccudukanms
XUMHUYECKUX
peakuuii B
HEOPraHu4ecKo
U u
OpraHNu4ecKou

https://resh.edu.ru/subject/lesson/5912/start/92791/



https://resh.edu.ru/subject/lesson/4939/start/151134/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxj5fjkb7210771769
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxj5fjkb7210771769
https://resh.edu.ru/subject/lesson/5912/start/92791/

XUMHHU. 3aKOH
COXpaHEHUs
MAaccChI BEIIECTB;
3aKOH
COXpaHEHUs U
MpeBpaIicHus
DHEPTUU IIpU
XUMHNYCCKUX
peakuusax

Cxkopoctb
peaxiuu.
OOpaTumbie
peaxiuu.
XuMH4YeCcKoe
paBHOBECHE

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23574/?interface=themcol ysclid=Imxivj8f29202367972

10

[IpakTnueckas
pabora Ne 1.
«BnustHue
Pa3IUYHBIX
¢bakTopoB Ha
CKOPOCTH
XUMHUUYECKON
peaKkm»

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23574/?interface=themcol ysclid=Imxivj8f2g202367972

11

DNEeKTPOIUTHYE
cKas
JHUCCOIHAITNS.
Ilonstue o
BOJIOPOJTHOM
Imokasarelie

https://resh.edu.ru/subject/lesson/5912/start/92791/



http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid=lmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid=lmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid=lmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid=lmxivj8f2g202367972
https://resh.edu.ru/subject/lesson/5912/start/92791/

12

(pH) pactBopa.
Peaknuu
HOHHOI'0
oOMeHa.
IM'maponus
OpPraHHYECKUX H
HEOPTaHUYECKH
X BEILIECTB

OKUCIIHTEIIFHO-
BOCCTAHOBUTEID
HBIE PEAKIUU.
[lonstre 06
AIEKTPOJIN3E
pacruiaBoB U
pacTBOpOB
cojieit

http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-
0800200c9a66/21890/?ysclid=Imxiwsrbco202239661

13

14

PyGexHbrit
KOHTpOJIb. Tect

Mertannsl, ux
IIOJIOXKEHUE B
[Tepuonnueckoi
CHCTEME
XAMUYECKHUX
371eMeHTOB /.
H. Menneneepa
1 0COOCHHOCTHU
CTpOEHUS
atomMoB. O0mIue
¢buznueckue

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-

0800200c9c09/75744/?ysclid=Imxixk9d29532972257



http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21890/?ysclid=lmxiwsrbco202239661
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21890/?ysclid=lmxiwsrbco202239661
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/75744/?ysclid=lmxixk9d2g532972257
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/75744/?ysclid=lmxixk9d2g532972257

CBOMCTBA

METAJIJIOB

CraBsl

MECTaJIJIOB.
15 DNEeKTPOXUMHUYE http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-

CKUH psfl 0800200c92a66/21424/?ysclid=Imxiy1pj5u625768944

HanpsHKEHUN

METAJIJIOB

XHUMHUYECKHE

CBOICTBA

BaKHEHUIITIX

METaJJI0B http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
16  (maTpwii, Kanuii, 0800200c9c11/75965/?interface=catalog subject=31

KaJIbIINH, ysclid=Imxiyqokl7513949707

MarHui,

ATIOMUHUN) U

UX COeIMHEHNH

XHUMHUYECKHE .

CBONCTRA http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
17 0800200c9c11/75965/?interface=catalog subject=31

XpOMa, MeAH 1 ysclid=Imxiyqok|7513949707

UX COCIUHCHUU

XHUMHUYECKHE .

CBONCTRA http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
18 0800200c9c11/75965/?interface=catalog subject=31

T, Jeitesa 1 ysclid=Imxiyqok|7513949707

X COCOAMHCHNU

[IpakTrnueckas .

http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-

19 ~ PpadoraNe2. 0800200c9¢11/75965/?interface=catalog subject=31

"Pemenue

OKCIICPUMCHTAJI

ysclid=Imxiyqokl 7513949707



http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21424/?ysclid=lmxiy1pj5u625768944
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21424/?ysclid=lmxiy1pj5u625768944
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject=31%20ysclid=lmxiyqokl7513949707

BHBIX 337124 IO
TEME
«Metamiab»"

20

21

Hemeramisl, ux
MOJIOKEHUE B
[Tepuonnueckon
CHCTEME
XUMHUYECKHUX
aj1eMeHTOB /1.
. Menneneena
1 0COOCHHOCTH
CTPOCHUSA
aTOMOB

duznueckue
CBOMCTBA
HEMETAJUIOB.
AsnmoTponus
HEMEeTaJUIoB (Ha
npuMepe
KHCIIOpO/Ia,
cepsl, pocdopa
U yIiieposa)

https://resh.edu.ru/subject/lesson/5939/start/151320/

http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-
199213fel7df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0 sort=order
subject=31 ysclid=Imxj7f6g5y 757948143

22

XnuMuyeckme
CBOMCTBA
rajoreHoB,
Cepbl U UX
COCIMHEHU

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/23533/?interface=themcol ysclid=Imxj895nds271452403

23

XuMudeckue
CBOMCTBA a30Ta,

http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-
Occcfcal0726/117508/?ysclid=Imxj8sywif795265969



https://resh.edu.ru/subject/lesson/5939/start/151320/
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order%20%20subject=31%20ysclid=lmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order%20%20subject=31%20ysclid=lmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order%20%20subject=31%20ysclid=lmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=themcol%20ysclid=lmxj895nds271452403
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=themcol%20ysclid=lmxj895nds271452403
http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-0cccfca10726/117508/?ysclid=lmxj8sywif795265969
http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-0cccfca10726/117508/?ysclid=lmxj8sywif795265969

docdopa u ux
COETUHEHUN

24

XHUMHYECKHE
CBOICTBa
yriepoja,
KPEMHHS U UX
COETUHEHUN

http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-

6d49e3ffabb0/117694/?ysclid=Imxj9kh3ks295390414

25

IIpumeHeHue
BaKHEHIITIX
HEMETAJIJIOB U
HUX COeOUHEHUN

http://school-collection.edu.ru/catalog/res/e0a0al77-2851-412f-b1d9-
68cacc9b3a90/?fullView=1 ysclid=Imxjabkb9k852391050

26

27

28

O06006111eHE U
CHCTEeMaTH3aIus
3HAHUH II0 TEME
«HemeTtamisn.
Breraucnenus mo
YpaBHEHUSIM
XUMHYECKHX
peakuui u
TEPMOXUMHUYECK
H€ pacy€ThI

IIpaxTrueckas
pabota Ne 3.
«Pemenune
IKCIIEPUMEHTAI
BHBIX 33]1a4 110
TeMe
"HemeTanmst"»

O0006111EHIE IO

http://school-collection.edu.ru/catalog/res/e0a0al77-2851-412f-b1d9-
68cacc9b3a90/?fullView=1 ysclid=Imxja6kb9k852391050

http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-
6d5f036930d3/?full View=1 ysclid=Imxjaxvbkb85905915

http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-



http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-6d49e3ffabb0/117694/?ysclid=lmxj9kh3ks295390414
http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-6d49e3ffabb0/117694/?ysclid=lmxj9kh3ks295390414
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid=lmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid=lmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid=lmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid=lmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/?fullView=1%20ysclid=lmxjaxvbkb85905915
http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/?fullView=1%20ysclid=lmxjaxvbkb85905915
http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-c23609efa550/?ysclid=lmxjbiois527665084

TeMaM
«Metamib 1
«HemeTtaminny

€23609efa550/?ysclid=Imxjbiois527665084

29

30

Heoprannuecku
eu
OpraHUYEeCKUe
KHCIIOTBHI.
Heoprannuecku
eu
OpraHuYecKue
OCHOBaHUS

AmdoTtepHbIe
HEOpPraHUYECKU
eu
OpraHuYecKue
COCTUHEHUSI.
I'enernueckas
CBSI3b
HEOPTaHWYCCKH
X"
OpPraHUYECKUX
BEIIECTB

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9¢11/75936/?interface=pupil class=54 subject=31
ysclid=Imxjcilgki148515829

http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
0800200c9¢11/75972?ysclid=Imxjd9kyk8374611915

31

Pomne xpuMun B
oOecreyeHnu
3KOJIOTUYECKOMH,
JSHEPreTUYECKON
U IUIIEBOHU
0e30I1acHOCTH,
pa3BUTUHU

https://resh.edu.ru/subject/lesson/3514/start/151429/



http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-c23609efa550/?ysclid=lmxjbiois527665084
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class=54%20subject=31%20ysclid=lmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class=54%20subject=31%20ysclid=lmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class=54%20subject=31%20ysclid=lmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxjd9kyk8374611915
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxjd9kyk8374611915
https://resh.edu.ru/subject/lesson/3514/start/151429/

MCAUIIUHBI

[IpencraBnenus
00 001X
Hay4YHBIX

39 MPUHIUTIAX
MIPOMBIIIIIICHHOT
0 TTOJTyYCHUS
BayKHEHIITNX

BCIICCTB

http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-
0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
ysclid=Imxjem3dpf989737837

NToroserii
33

KOHTpOJIb. TecT

Yenosek B MUpE
BEIIECTB U
MaTepHaoB.

34 P
Xumus u
3J10pOBbE

YCJIO0BCKa

https://resh.edu.ru/subject/lesson/3504/start/151485/

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34



http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid=lmxjem3dpf989737837
http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid=lmxjem3dpf989737837
http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid=lmxjem3dpf989737837
https://resh.edu.ru/subject/lesson/3504/start/151485/




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Ciankos C.A., AKITMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBerieHne»
* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AKI_[HOHepHOG O6III€CTBO ((HB,Z[&TGJ]BCTBO ((HpOCBGHIeHI/IC»

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIS
http://him.1september.ru

http://experiment.edu.ru
http://my.mail.ru/community/chem-textbook

http://him-school.ru

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru
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