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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHBIX OpraHuzanusix Poccuiickoi
denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusl BocnutaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHus CPEACTBAMHU yYEOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nporpaMme 10 XUMHUU € Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJoBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHEHHS.



TecHO B3aMMOJIEHCTBYS C APYIMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJiEHA Ha pEIICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH U MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHS K IMPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yuyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOM OCHOBBI ISl OHUMAHUS
dunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUN IIyTEM >SKCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaroumxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
CONEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBbIX JACHCTBHH, HUMEIOMMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, IOHCKa, aHalu3a Hu
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU ONPEICICHUH
COJIEP>KATEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeaMeETa ABJISIETCS BIIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TVIABHBIMHM LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEaKkUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOoco0aMu U
YMEHUSMH aKTHBHOTO INOJIyYEHHs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISL peLIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ ATUM TpU U3y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsi TPUOOPETEHUsI OMbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOro ypoBHS BXOAMT B COCTaB MpeaIMETHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHuM4eckux BemecTB. [omornorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaluMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (II1aBjIeHue, 0OyTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMM TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, QpU3NYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUSA), NTOJyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
O3HAKOMJIEHME C 0Opa3lamMu IIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroiap», MOACIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE STHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHTe3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHNE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOJIOM),
MIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKlMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OopraHuyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpaLLEHUIl:
HaOII0/IEHNE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUH, IBETHHIC pEaKIUy OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanys MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

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

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECypPCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesiesieHusl 3JEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOJaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasI HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

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

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJAeHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTH
XAMHUYECKON PEaAKIUm.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoi cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusznyeckne cBoricTBa MeTauioB. CIuiaBel METaJLIOB.
DNEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W OIUCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHbIE PEAKIIUU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

XuMHSIT U 3I0pPOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmeH w
HEOpraHu4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIEeTUUECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaroMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4EeOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUUHbBIX BUIOB YUEOHOU AESITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUH U TMOCIEIYIOLIEM
aHanu3e UHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3I0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI 0€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWXKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeICTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIEHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSATHUS, OTpaKaroue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEIE,

PEryJISTUBHBIE), o0OecreynBaome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBaajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JIeiCTBUS:

CaMOCTOSITETbHO  (OPMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIHTATHI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBATh MPUYMHHO-CIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yeMble B XUMUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakuy — TMPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIIEA0BAaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COAEp)KaHUs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



GbopMyUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIA fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1aeMOI T€MbI B XOJ€ JUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3UIUAN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b EeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMYyYeHHUS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTyphl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyiia (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTJIEBOJAOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON)
dopMyJl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(pOPMUPOBAHHOCTh YMEHHUH YyCTaHABIUBATh MPHUHAJJICKHOCTh HM3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yriIeBOJOPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa miis 0ObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsi TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKUX
BEIECTB, JCHATypalusi OCIKOB MPU HArpEBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATh XHUMUUYECKYIO
uHOpMAIUIO, TOJYy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
pensedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIA XHMHUU B TO3HAHWM SIBJICHUMU
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUsI IPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAUTNYECKas, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUN U 0€30MMaCHOM HCTOJb30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKA,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM XMMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OIPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIUBATh PUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyInie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

Cc(OPMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUU
10 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEArupyIOIIMX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEeW OKUCIICHHS SJIEMEHTOB, 0OpPaTUMOCTH
pEeaklH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLuu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBATh M BBITIOIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKEHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, HTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHHU3M UYEIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CJICTIBIX W CJA0OBUAAIIMX OOYyYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbsie IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COSAMHEHUH A. 3 0 0 POIII, S Knace
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 1 0
59 HenpenenbHbie yraeBOIOPOIbI: ATKEHBI, 6 0 1
' aJIKaJIUECHBI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBo10posl 2 0 0
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1 0
' ux repepaboTka
Htoro mo pazueny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
3.1 Crupter. @enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 JCTHABRL B 7 0 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 1 0




Uroro no pazgeny

13

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourposbubie IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cuCTeMa XUMHUYECKUX 3 0 0
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 0 0
BEIIECTB
1.3 XUMHUYECKUE PEAKIITNH 6 1 0
Hroro no paszneny 13
Paznen 2. Heoprannueckasi xXumust
2.1 Mertabl
2.2 Hemeraist 9 1
53 CBsi3b HEOPTAaHUYECKUX U OPTaHUUYECKHUX 5 0 1
BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XHUMHS U )KH3Hb 4 0 0
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 [Ipeamer opranM4ecKor XuMuu, eé 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 04.09.2024
Teopus cTpoeHHs OpraHUYIECKHX
2 HA .M. b ¢ 1
COCTUHEHU I YTJIEPOBa, €€ 0 0 11.09.2024
OCHOBHBIC TTOJIOKCHUS
[IpencraBienue o Kk1accuPpUKaun
3 opraHuyeckux BemiectB. Homenknatypa 1 0 0
(cucremaTuveckas) ¥ TPUBHATHHBIC 18.09.2024
HAa3BaHMSI OPTaHUICCKIX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTUYECKHUU sl 25.09.2024
Meran u 3TaH — npocTenire
5 MPEACTAaBUTENM AJIKAHOB 3a4eT M0 TEME 1 1 0
02.10.2024
AJIKAHBI
6 AJIKEHBI: COCTaB M CTPOSHHUE, CBOMCTBA 1 0 0 09.10.2024
7 DTUJIEH U POMUICH — MpOCTeiime 1 0 0
MPEACTaBUTENH AJIKEHOB 16.10.2024
[IpakTuueckas pabora Ne 1. «IlomyueHue
8 . 1 0 1
ATUJIEHA U U3YYE€HUE €0 CBOWCTB) 23.10.2024
9 Ankanuensl. byranuen-1,3 u 1 0 0
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MeTunoyTanuen-1,3. [Tomyduenue
CUHTETUYECKOTO KayuyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTpOCHUA,

TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

30.10.2024

06.11.2024

11

Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

13.11.2024

12

13

Apensl: 6eH301 1 TOIYy0J. TOKCHYHOCTB
apeHoB

I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam

20.11.2024

27.11.2024

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

04.12.2024

15

16

17

[IpupoIHBIE HICTOYHUKH YIJIEBOIOPOOB:
MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

KonTtponsHas pabota no pasueny
«YTIEeBOIOPOIBDY

IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

11.12.2024

18.12.2024

15.01.2025

18

19

20

MHOroaToMHbBIE€ CIUPTHI: STUIICHTIIUKOJIb U
TIULEPUH

@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NIECKUE
1 XMMHYECKHE CBOMCTBA, MPUMEHEHUE
Anpaerunpl: GopMaibaeTuI 1
aneTaiabaerua. AIeToH

22.01.2025

29.01.2025

05.01.2025

21

OHOOCHOBHBIE TIPEIeTbHBIEC KAPOOHOBHIE
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KHUCJIOTBI: MyYpaBbHHAsA U YKCYCHaA

[TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOH KHCIOTBDY

12.02.2025

19.02.2025

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MbLu1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHIE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE

Kap6OHOBBIX KHCJIOT. FI/I,ZLPOJ'II/B CJIOKHBIX

a¢upoB

26.02.2025

05.03.2025

12.03.2025

26

JXKupsl: ruaponu3, npuMeHeHuUE,
OuoJIOTNYecKast POJIb KUPOB

19.03.2025

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TIIOK03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUI0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

02.04.2025

09.04.2025

29

KontponbHas padoTa mo pasaeny
«Kucnopoacoaepxaiire opraHuuecKkme
COCTUHEHUS

16.04.2025

30

31

32

AMWHEBI: METHJIAMUH U aHUJINH

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuab

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

23.04.2025

30.04.2025

07.05.2025




OCHOBHBIE TTIOHSATHS XUMHHU

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 14.05.2025
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1 91.05.2025
[TmacTmacchl, kaydyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTyparus aTOMOB

06.09.2024

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XUuMU4YecKkux 3iemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB M X COSAMHEHUIN
10 TpyINIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKH

13.09.2024

20.09.2024

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsA3b

BaneHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJUIOUIHBIE pacCTBOPHI.
MaccoBas 101 BellleCTBa B pacTBOpC

27.09.2024

03.10.2024

17.10.2024
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Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKHUX PEaKIIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. « Bnusitaue

pa3anyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

24.10.2024

08.11.2024

15.11.2024

22.11.2024

11

DnexTpoiauTHIecKas auccoruanus. [Tlonsatue
0 BoJiopoiHOM Tokasarene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTaHMYECKUX BEIIECTB

29.11.2024

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 AIIeKTpONH3E
pacIIaBoOB ¥ pacCTBOPOB COJICH

06.12.2024

13

14

KonTponpHas pabdora no pazaeny
«TeopeTnyeckre OCHOBbI XUMUW»

Mertannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHYecKHX dneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYeCcKue CBOMCTBA
METaJUIOB

13.12.2024

20.12.2024




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAaIIPSKEHUN METaJlIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
MeTaJuIoB (HATpHUH, Kaaui, Kaablluid, MarHUi,
QTIOMHUHHI ) U UX COCTMHECHUN

27.12.2024

10.01.2025

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

17.01.2025

18

19

20

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a U UX
COeTUHEHUN

[TpakTiueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metamnp»"

HeMeTaJIJII)I, HUX ITOJIOKCHUC B
[Tepuoauueckoit cucreMe XUMUYECKUX
sneMeHToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

24.01.2025

31.01.2025

07.02.2025

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCTI0poJia, cephl, hocdopa u yrieposaa)

14.02.2025

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUN

XuMHUecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

XHUMHUYECKUE CBOMCTBA yTIIEpO1a, KPEMHUS U
UX COeIUHEHUU

21.02.2025

28.02.2025

07.03.2025

25

26

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COeTUHEHNN

O0001EeHUE U CUCTEMATU3ALMS 3HAHUM 110

14.03.2025




27

28

teMme «Hemeramiey. Beraucnenus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
"Hemeramist"»

KonTponpHas padorta mo Temam «MeTaib)

u «Hemeramney/Beepoccuiickas
poBepoyHas paborta

21.03.2025

21.03.2025

04.04.2025

29

Heopranuueckue u opraHuyecKue KUciaoThl.
Heopranuueckue u opranuueckue
OCHOBaHUS

11.04.2025

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCKHEe coeAuHEeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponb xumuu B o0ecrieueHuu SKOIOTUIECKOM,
HYHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUITTHBI

[TpencraBienus o0 OOIMX HAYUHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYeHHUs
BO)XHEHIIINX BEIECTB

YenoBek B MHUPEC BCIICCTB U MATCPUAJTIOB

18.04.2025

25.04.2025

16.05.2025

23.05.2025

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

23.05.2025




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10-11 xnacesl/ Kypun A.A., AkimonepHoe o0miecTBo «/31aTenscTBo
«IIpocBemenue»

O.C. I'abpuensn, A.B. Skymesa. Xumuu Padouas rerpags. K yueonuky O.C.
["abpuensna

Xumus. 10 knacec. — M.: [Ipoda, 2010.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

I"abpuensu O.C., bepéskun I1.H., Ymakosa A.A. u ap. KoHTpoabHBIE U
npoBepouHble padboThl 1o xumuu. 10 knacc — M.: Jlpoda, 2011.

O.C. T'abpuensu, N.I'. OctpoymoB, CinankoB C.A. HacTonbHasi KHUTa YUUTEIIS.
Xumus. 10 knace. — M.: JIpoda, 2003.

O.C. I'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Opranndeckasi XumMusi B

TecTax, 3ajadax u ynpaxHeHusx. 10 knacc. — M.: JIpoda, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

Caiir MunuctepcTBa 00pa3oBanus 1 Hayku PO

Caiit PocobpazoBanus

®enepanbHbIi nopTan «Poccuiickoe oOpazoBaHuEe»

Poccuiickuii oGpazoBaTebHBIN MOPTa



Karanor y4eOHbBIX U31aHM, 2JIEGKTPOHHOTO 000PYI0BaHUS U AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB IS 001IeT0 00pa3oBaHUs

[IIxonpHBIN mOpTA

http://windows.edu/ru

http://school-collektion.edu/ru

http://www.fipi.ru/.

http://www.ege.edu.ru/

http://www.ndce.edu.ru
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