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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparumny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETO 00Imero o0pa3oBaHMS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTelbHBIX OpraHuzanusax Poccuiickoii
denepanuy, peaqu3yIOMIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToJNokeHU «CrTparerum pa3BUTHS BocnUTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAXO0/0B K pa3pabOTKe NMPOrpaMMbl MO XUMHH, K OIpPEIEJICHUIO
oOwielt crpaTeruy 00y4eHusl, BOCIUTaHUS M Pa3BUTHs O00YYarOIIUXCS CPEICTBAMH
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToB OOyuyeHUs M TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alliy, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM JSTallOM pealu3alud  Ha
COOTBETCTBYIOLLIEM €My Oa30BOM YPOBHE KIIOUEBBIX I[€HHOCTEH, MHPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro O00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB NMPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYphI
YEeJIOBEeKa, a TaKKe SKOJOTHYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO M TIPUPOJHOM cpeae. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJarolmxcs Ha YpOBHE CpPEeIHEro oo1ero oopa3oBaHusl CpeCTBAMU yueOHOIrO
npeaMera «XUMHUS», COJEp)KaHHUE M IOCTPOECHHE KOTOPOro ONpelesieHbl B
nporpaMmMe MO XUMHUU € Y4ETOM CHEUU(PUKA HAYKW XUMUHU, €€ 3HAYEHUS B
NMO3HAHUU TPUPOJLI U B MATEPUAIbHOW >KM3HM OOIIECTBA, a Takke C y4ETOM
o0mMX 1efneldl M NPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oomero oopasosanus B Poccutickoit denepamnum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0co0yl0 poJib B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuasbHON KYyJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHATEHOTO HAYYHOTO MBIILJICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIEeM MHpE Kak O €JUHCTBE
OpUPOJIbI U YelloBeKa, KOoTopoe (OopMUpYETCS B XMMHHM Ha OCHOBE MOHUMAaHMS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSA3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOAEHCTBYs C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUs CTajla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W >KM3HU KaxXaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBjI€HAa Ha PEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM C OOIMMHU LEMSIMH M TPUHIMIAMHU CPEAHEro OOIIEero
oOpazoBaHus coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYpHYIO TOJITOTOBKY
oOydaromuxcs, HEOOXOOUMYI0 MM JJs BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEUIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, NPOJOJDKECHUS
o0pa30oBaHus B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocTaBnsolMMUA  TIpeAMeTa «XUMHS» SBIAIOTCS 0a30Bble KypChl —
«Oprannveckas xumuss» U «OOWAss U HEOPraHWyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHUM (C BKIIOYECHUEM 3HAHHUM U3 OOIeH XUMUU) U
OpraHn4yeckor Xumuu. PopMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHUN IIPU U3YUYECHUU
npeaMera o0ecleyruBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOI000pa3us
BEILECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa coaepxanHus KypcoB — «Opranuyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMupoBaHa B NporpaMMme IO XUMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3Y4YeHHMI0 Yy4yeOHOro marepuaia M oOyCIIOBIEHa
UCTOpPUYECKH  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONPEAEIEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XWMHHM BEIIECTBA
paccMaTpUBaIOTCs HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUH, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKMX M  JIIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CJIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce oOpraHnueckod XUMHM IOJYy4YarOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHUs MEpPBOHAYAIbHbIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOW PEAKIUU.

[lonq HOBBIM yrjaoM 3peHUss B IMpeaMeTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOpETUYECKHil MaTepuadl U (AKTOJIOTHYECKUE CBEACHHS O BEUIeCTBaX M
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O00yYaroUuMCsl TMPEAOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTHYECKUX TO3UIUH,



riyoke TOHSATh MCTOPUYECKOE H3MEHEeHHe (YHKIMA 3TOro 3akoHa — OT
o0o01IaromIel 10 OOBICHSIONIEH U MPOTHO3UPYIOIESH.

Enunas cucreMa 3HaHUN O BaKHEHMIIMX BeIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUU, a TAKXKE O XUMUUYECKHUX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSX NpOTEeKaHus JonojHsierca B Kypcax 10 m 11 xmaccos
AIIEMEHTaMH COJEp>KaHUS, UMEIOIMUMH KYJIbTYPOJIOTHYECKUNH U TMPHUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHMIO B3aMMOCBSI3U XUMHUU C
JIpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABATEIHHOW U MPaKTUYECKOU
JESTEIbHOCTH 4YENIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YB@XKEHHUA K TIPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHHH XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH UHPOPMALIUIO U
NPUMEHATh €€ NI TIOTIOJHEHUS 3HAHWHA, PEIICHWS WHTEIUICKTYaIbHBIX W
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/1ay. B nienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JIAHHOTO  YPOBHS ~ M3yY€HHUsS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCSI MHUPOBO33PEHYECKON OCHOBBI IS TIOHUMAaHUS
bunocodhckux uaeH, TakuX KakK: MaTepUalIbHOE €IMHCTBO HEOPTaHUYECKOrO H
OpraHMYEeCKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TIO3HABAEMOCTb NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa U
pelieHusi MPOTHBOPEYUM MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJI XMMHUU B PEIICHUH SKOJOTUYECKUX MPOOIIeM, a
TaKxe MpoOJeM cOepexKeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHust 3agad  BOCHHTAHMS, PAa3BUTUS U COIUAINA3AINU
OOy4YaroIMXCSd MPUHSTHIC MPOTPAMMOM IO XUMHUHU TMOAXOABl K ONPENIETICHUIO
CONlepKaHUsI M TOCTPOEHUs TIpeIMeTa MpeaycMaTpuBalOT (HOpPMUPOBAHKE
YHUBEPCANbHBIX Y4YEOHBIX JCHCTBUH, UMeEmUX 0a30Bo€ 3HA4YE€HHE IS
pa3NUYHBIX BHJIOB JIEATEIILHOCTH: pEIIeHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHGOPMAIIHH, HEOOXOTUMBIX JIJIsl TPUOOPETEHUS OTBITA MPAKTHUECKON
U HCCIIEOBATEIIbCKOM JCATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHH
XUMUH.

B mpakTuke mpernonaBaHus XUMHUU KaKk Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3oBaHusi, IPU OMPEICICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3YYCeHHsS TMpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOM
JESITEIbHOCTH YeJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJMYECKOW TOYKHM 3pPEHHUsS] TaKOoil MOJAXO0J K OMNpENEICHUI0 Leleil U3ydyeHHUs
MIpEeIMETa SBISICTCS BIIOJIHE ONIPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS IVIABHBIMHM LIEJIAIMU M3Y4ECHHS IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (QopmupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYLIHOCTH JOCTYITHBIX
000011eHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U PA3BUTHUE MPEACTABICHUM O HAYYHBIX METOJIaX MO3HAHMS
BEUIECTB M XUMHUYECKHX peakUuid, HEOOXOAUMBIX i1 HpUOOpPETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TTOBCEIHEBHOM KU3HM;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIIEpUMEHTa, COOJIOJEHUEM IpaBUII
0€e301acHOro 0OpalIeHust ¢ BEUIECTBAMHU.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMMe M0 XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJbllIed CTENeHH OTAAETCS  MPEeANoYTeHHE
NPaKTUYECKOM KOMIIOHEHTE COJAEpKaHus OOy4YeHHs, OPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBITYCKHMKA 00I11€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIOIIET0 HE
HAa0OpOM 3HaHUM, a (PYHKIHOHAIBLHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOI'O INOJIYYEHMS 3HAHUI M NPUMEHEHUS UX B PEAJbHOU KU3HU
JUISl pELIEHUS] TPAKTUYECKUX 3a]1a4.

B cB3M C 3TUM TOpU U3YYEHUM NpeaMeTra «XHUMHsD JTOMUHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TaKKUE LU U 33Ja4l, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JUHAMHYHO Pa3BHUBAIOILEIOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO I'PAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBSI3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHne y OOyYarOIIMXCS  KIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BUIOB
NeATEIbHOCTH: PElIeHUs] MPpoOJeM, MOUCKa, aHaiu3a U o0paboTKH HMH(OpMaIuy,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsS] ONBITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHWM XUMHUH, a TaKXKe [JIs OLEHKU C TO3UIMM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOJHYIO CPELY;



pPa3BUTHE ITO3HABATEIILHBIX HHTEPECOB, MHTCIICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH 00YUYaOIIHUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MTPHOOPETaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HCHHBIMH TIOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMeHHbIe HH(DOPMAIIMOHHBIC TEXHOJOTHH JJIs IOUCKA W aHau3a yIeOHOU W
HAYYHO-TTOMYJISIPHON HH(POPMAITUH XUMHUYIECKOTO COJICPIKAHNS;

(dhopMHpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IF0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJMMBI, B YACTHOCTH, NPH IUIAHHPOBAHWHM W IPOBEJACHUN XHMHYCCKOTO
9KCIIEPUMECHTA,;

BOCIIUTAaHWE Yy OOyYarommxcs YOSKIEHHOCTH B T'YMaHUCTHYCCKOH
HAIPaBJICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PEIICHUH TJIOOATBHBIX IMPOOJIeM
PaIMOHAIBFHOTO MPUPOJIOTIONB30BaHMs, TIOTIOIHEHUST SHEPTETHUECKUX PECYPCOB U
COXPaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OCpEKHOTO
OTHOIIICHUS K TPUPOJC M CBOEMY 30pPOBBIO, a TaKXKe MPHOOPETECHHUS OIbITa
WCTIONIb30BaHUS TOJIYYCHHBIX 3HAHWM I TPUHATHS TPAMOTHBIX pPEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBJICHHUSIMH.

B ydeOHOM mmaHe cpemHero oOmero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOJHT B COCTaB MpeaMeTHOW o0nacTH «EcTecTBEeHHO-HAYYHBIC
IPEIMETBD».

OO1ee Yrcio 4acoB, OTBEAEHHBIX JIJISl M3YYCHUS XUMHHU, HA 0a30BOM YPOBHE
cpeaHero ooIero oopa3zoBanus, coctapiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kiacce — 34 yaca (1 yac B Henento).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUHU

[IpenMeT opraHMYeCcKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MAaTEpUATIOB. T€OpHUs CTPOCHUS OPTraHHUYECKUX
coequHennii A. M. bytieposa, e€ ocHoBHbIE TOJ0XKeHUSI. CTPYKTypHBIE (POPMYJIBI
OpPraHWYECKUX BeEIEeCTB. [omonorus, wn3omepus. XHUMHYECKAas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o KiaccuPpuKaluu OpraHUYECKUX BeliecTB. Homenkiartypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHUA
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl W3YyYEHMsS BEIIECTB M HX MNPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHWYECKHUX BEIIECTB M MaTepuajllaMd Ha HUX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJECHUE W
ONMCAHNE JEMOHCTPAILMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IJIaBJICHHE, O0YTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMU psg. MeraH U 3TaH —
OpocTeiiline NpeACTaBUTENN aJKaHOB: (PU3MUYECKHME W XUMHUYECKHE CBOMCTBa
(peakiuu 3amMelieHus] U TOPEHUSs), HAXOXXIEHUE B MPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psA. DTHIIEH U MPONUIEH —
OpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHME W XHUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOT€HUPOBAHUSA, TUAPATALMUH, OKHCICHUS W
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IlomydeHne CUHTETHYECKOrO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psifl. ALETUIIeH
— MPOCTEHIIMIA TpeCTaBUTENb AJKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (pEakiMu TUJPUPOBAHUS, TAJIOT€HUPOBAHMUS, TUIpaTallUH,
rOpEeHUs), MOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QpU3MUYeCKUe W XHMHUYECKHUE CBONCTBA
(peakiuu rajJoreHUpOBaHUSI U HUTPOBAHUS ), TIOJIyUCHHE U TpUMEHEeHHe. Tomyon:
cocmae, cmpoenue, (uzuueckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckas CBA3b MEXAY YIIEBOAOPOAAMM, IPUHAICKALUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoagHbple HMCTOYHUKH YIJIEBOXOPOAOB. lIpupoaHblli ra3 W IOIyTHBIE
HedTsaupie Ta3pl. Hedhts u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUI), NUPoau3. IIpoaykTel
nepepaboTky He(TH, UX NTPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YyYEHHsS BEUIECTB M MX NPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUlacTMacC, KaydyyKOB M pE3UHbI, KOJUIEKLIHU
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ  yIJIEBOJOPOAOB |
raJIOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTHUUECKON PabOTHI: MOJyY€HUE ITHIIEHA
Y U3Y4YEHHE €TI0 CBOUCTB.

Pacuérnsle 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WJIU MPOAYKTOB PEAKIIUN).

Kucnopoacoaepxamnue opranniecKue CoeAnHeHHU

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METAaHOJN M J3TaHON: CTPOEHUE,
¢u3nueckue M XHMMHYECKHE CBOWCTBA (pPEakUUMUM C AKTHUBHBIMM METaJUIAMH,
rajJlor€éHOBOJIOPOJIaMH, TOpEHME), NpUMeHeHue. BomopoaHble CBI3M MEXIy
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE METaHOIa U ITAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. JTWICHIJTIMKOJAb W  TIIMLEPHH: CTPOCHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO UICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakuuss Ha MHOTOAaTOMHbIE cHUpThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMenenne rimuepusa u STUICHTJIAKOIIA.

deHon: CTpoeHHE MOJCKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue enona.

Anmpnerugpl U Kemowuwvl. DopManmpaerui, aueTaNIbAETHI  CTPOCHHE,
¢uznyecKkue U XUMHUYECKHE CBOMCTBA (peakUWu OKUCICHHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOlue A Kiacca KUCIOT, peakius dTepupuKalnm), MOJTyYeHHEe U IPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHI KaK NMPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCTOT. Mblja KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CrnoxxHble >(QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ maponus
cinoxkHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas

POJIb )KUPOB.



VYrneBonpl: cocTtaB, KiaccUpUKalMs ~ yrieBoaoB  (MOHO-, JU- U
noJyiucaxapuibl). ['moko3a — nmpoctemumii MoHOcaxapuJ: 0COOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe W XUMUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
ruapokcuaom meau(ll), okmcnenne amMmmMuadHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poiib. @orocunTe3. OpykTo3a Kak U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kKak NpupojHbie noiuMepsl. CTpoeHUe Kpaxmaia U
HeUoNIo3bl.  PU3MYEeCKME W XMMHUYECKHE CBOMCTBAa Kpaxmaya (THAPOIIH3,
KAueCTBEHHAs PEAKIIUS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJIbl HW3YUYEHHUsI BEIIECTB M WX MPEBPAIICHUI:
MpOBe/IeHHE, HAOJIIOICHHE W OINHUCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIUU OAHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJa
okcusoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOMACHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunos (oKuciIeHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmala € HOIOM),
MIPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bblunciennss 1Mo YpaBHEHHIO XWMMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKITUH).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMUWHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHuueckue coeanHeHus. Duzndeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiauluHa). bruonorudeckoe
3HaYE€HUE aMUHOKHCIOT. [lenTuapl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenauHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAsl CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIUU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbI H3yUYEHHsS BEIIECTB M HX MpeBpallcHUM:
HaAOJIOICHUE W OMKMCAHHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, [IBETHHIE PEaKIMK OEJIKOB.

BrbicokoMoJIeKyJIIpHBbIE COeIMHEHUS

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIH, CPEIHSAS MOJEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHECHCAIIHS.

OKCIEepUMEHTAIbHBIE METOJbI H3yUYCHHS BEIIECTB M HX MpeBpallcHUM:
O3HAaKOMJIEHHE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanu3zarust MeXnpeIMeTHBIX CBSI3€H NpU N3Y4EHUU OpPTraHMYECKOW XUMHHU B
10 xjacce OCyIIECTBISIETCS Yepe3 HCIOJNB30BAaHHE KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHH, SBISIIOMIUXCS CUCTEMHBIMH JUIS OTICIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO1ue ecTecCTBEHHO-HAYUYHbIE TIOHATHA: SIBICHUE, HAYYHBIA (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIN3, CHUHTE3, Kiaccu(ukauus, MepruoAMYHOCTh, HAOII0CHHE,
U3MEpEeHUe, SKCIEPUMEHT, MOJICIINPOBAHHE.

duszmka: wmarepus, OJHEprusi, Macca, aToM, DJIEKTPOH, MOJEKyJa,
ADHEPreTUYECKUM ypOBEHb, BEHIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BEIIeCTBa, (PU3MUECKUE BETUUYUHBI U SIUHUIIBI X U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OEJIKH, YIJIEBOABI, KHUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIE HCKOMAaeMble, TOIUIMBO,
PECYpCBHI.

TexHonorus: mNHUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBLHOTO IHUTaHUS,
MOIOIINE CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MIpenapaTsl, MaTepHallbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIJACC
OBIIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHM dIeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAA
000J1049Ka. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeiesieHUs] JIEKTPOHOB MO OpOUTAIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepronnueckuit 3akoH U Ilepuomnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [leprnoandyeckoil CUCTEMBI
xuMudeckux snaeMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynmnaM MU TEpPHOJIaM.
3HaYCHHUE EPUOJUUECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBsI3b. BHAbl XUMHYECKOM CBS3U
(KOBaJICHTHAs] HEMOJISIPHAS W TMOJIAPHAsi, UOHHAs, MeTajindeckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHelil). BomopomHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI M AHUOHBI.



BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOECHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIUIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[IonsiTne 0 aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. |'€HETHMYeCKas CBA3b HEOPTaHUYECKHUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckas — peakinusa.  Kiaccudukanus  XMUMAYECKMX — peaknuid B
HEOPTaHUYECKOM U OpPraHMYeCKOM XUMHH. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NMPEBPALEHUS SJHEPTUN NPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iHuHbIX (hakTopoB. OOpaTumbie
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMUSAIOIIME HA COCTOSHHE
xuMHueckoro paBHoBecus. [Ipunnnn Jle [latense.

Dnekrponutuyeckas aucconuanusa. CuibHbIe U ciadbie dIeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpaIbHAasi, IIEIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W WX MNPEBPALLCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cuctema xumuyeckux snemenTos . U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAONIOJACHHE U
OTMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3OKEHUE TIEPOKCHIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHMBEPCAJIBHOIO HWHIMKATOpa, pEaKUUd HOHHOTO OOMeHa),
MPOBEICHNE NPAKTUUECKON paboThl «BiusiHue paznudyHbiX (aKTOPOB HA CKOPOCTh
XAMUYECKOU pEaAKIIUN».

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHMSIM XHMHUYECKHMX pEakuuii, B TOM YHUCIE
TEPMOXHUMHUYECKNE PACUETBI, PACUETHl C HCMOJIB30BAHUEM TOHATHUSI «MaccoBasd
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilomoxxenune HemetaiuioB B l[lepuoamyeckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETauioB (Ha MpUMeEpe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BA)XKHEUIIMX HEMETAJIOB (TaJOr€HOB, CEpbl, a30Ta,
docdhopa, yrmepoga U KpeMHHMs)) W HUX  COCIMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpyuMeHeHne BaKHENIIIUX HEMETAIIJIOB U UX COCIMHEHUN.



Mertamnel. [lonoxenne meraiuioB B Ilepuoanyeckor CUCTEME XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O6mue pusndeckrue cBoiicTBa MeTauioB. CriiaBbl METaJJIOB.
DNEeKTPOXUMHUYECKHUM sl HAPSHKEHU METAJIIOB.

XUMUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJlWil, KaJbLUH,
MarHui, aJlOMUHHMI, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUH.

OO6mue crnocoObl mojiydeHuss MeTauioB. [IpumeHeHue mMeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOIbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAIICHUI:
U3YUYCHUE KOJUIEKIHH «MeTauibl M CIUIaBb», 0Opa3loB HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBLHBIX 3a/1ad, HAOJIOJCHUE M OMHCAHWUE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYeCTBEHHbIC PEAKIIUU HAa KATUOHBI METAJLJIOB).

Pacuérable 3agaumn.

PacuéTel Maccel BemecTBa WM 00BbEMA ra3oB 10 HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIA OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMUA U )KU3Hb

Ponp xuMum B oOecrieyeHUH KOJOTUYECKOM, YPHEPreTUUEeCKON W THIICBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBL. [IoHATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUINAX  TPOMBIIIJIEHHOTO
MOJy4YE€HUS BAXKHEHIIINX BEIIECTB.

YenmoBek B MHMpPE BEIIECTB W MAaTEpPHUAJIOB: BAKHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIC MAaTEpUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMAaTEpHUaJIbl, OPraHUYE€CKUE U MUHEPAIbHBIE
yaoOpeHus.

XuMHUs ¥ 3I0pOBbE YEJIOBEKA: IPABWIIA HCIIOJIb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBmiIa OS30IMaCHOTO MCIIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU
B IIOBCEJIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3U.

Peanmuzanust  MeXOpeAMETHBIX  CBS3€H TpU  W3YyYeHUH OOmed u
HEOPraHU4EeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISIETCS 4epe3 UCIOIb30BAHUE KaK
OOIMX ECTECTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTEeCTBEHHO-HAYYHBIE MOHSTHS: HAay4HBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTEe3, Kilaccuukamus, TEepUOJAUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPECHUE, SIBJICHHUE.



dusnka: MaTepusi, JHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOII, paIMOAKTUBHOCTD, MOJICKYJIA, YHEPTETHUCCKUIN YPOBEHB, BEIIECTBO, TEJIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3MUECKHE BEIUYMHBI U CIUHMIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, OJKOCHCTeMa, Owochepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOILIHBO,
PECYpCHI.

TexHOoNOTHSA: XUMHYECKasT MPOMBIIUICHHOCTh, METAJLTYPIHsi, MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHINEBAS
MPOMBINIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHasOB,
AJIEKTPOHHAS MTPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOEHUS
OOyYarOIIMMUCST TPOTPAaMM  CpPeIHEro oO0mero o0pa3oBaHus (JTMIHOCTHBIM,
METamnpeIMETHBIM M TpeaMeTHbiM). HaydHo-meTomuveckol OCHOBOWM s
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOEHMSI IPOTpaMM CPEIHEro OOIIero
00pa30BaHMsl SBJIAETCSA CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

B cootBeTcTBHUM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa30BaHus BbIJIEIECHBI CIEAYIOIUE COCTABIISIONINE:

OCO3HaHHE OOYYaAIOUIMMHCS POCCUWCKOM TpakJaHCKOH MIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIMHU K 00yUEHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLUil 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIMXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH IE€T0CTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS IKOJIOTUUYECKON KYJIbTYPHl U CIIOCOOHOCTH CTaBUTh
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpenMera «XHUMHS» JIOCTHTalTcs B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHU C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTAMU
U WJeaJlaMd POCCHMCKOrO TPakIaHCKOro 00IlecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMu W TpaBWIAMH  TOBEJAEHUS, CIOCOOCTBYIOUIMMH  IIpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJIECHMS JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSA TMpeaMeTa «XHUMHUS» OTPAKAIOT
c(OPMUPOBAHHOCTh OTbITA TMO3HABATEILHOW W TMPAKTUYECKON JEATEIbHOCTH
oOyyarolmxcs Mo peajn3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
JaCTH:

1) rpaKaaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YJArOIIMMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABOMIOPSIKY;

OPEJICTaBICHUS O COLMAIBHBIX HOpMax M TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU yYEOHBIX U TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPCHHUS, JIOTUKY U
apTryMEHTHI IPYTHX NPU aHAIN3€ Pa3IUYHbIX BUJOB YU€OHOM NESTEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIUTAHUA

LEHHOCTHOIO OTHOLICHHS K HCTOPUYECKOMY M HAay4YHOMY HaCJIEIUIO
OTE€UYECTBCHHOM XHMMUH;

YBOXEHUS K TMPOIIECCY TBOPYECTBA B OOJACTH TEOPHUHM M MPAKTHUYECKOTO
MPUMEHECHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIOCTHMKEHHS HAYKU €CTh pPe3yJibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/Ia YYEHBIX U PAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TOJYYEHHH M IOCIEAYIOLIEM
aHanu3e MHQOpMaLMU O MEPEAOBBIX JOCTHKEHUIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIAEHUE W MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUM ITHX
MOCTYTKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUs LEHHOCTEH 370poBOro U 0Oe30macHOro obOpas3a >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3HMYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TIpaBWJI 0Oe30macHOro oOpalieHusl ¢ BeHecTBaMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEJCHHS B CUTYalUsIX, YTPOKAIOIINUX 30POBbIO U KU3HU JTIO/ICH;

OCO3HaHMS TIOCJICICTBUN W HENPHUSITHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOILECTBEHHO IMOJIE3HOM, TBOPYECKOM MW  JAPYTUX BHJAX
NEesTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaay
COI[MAIbHOM HANPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOQPECCUil pa3iMuHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaCKTOPUH
oOpa3oBanus, Oymymieii mpodeccun W peanu3arii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTMYECKHU II€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILLECTBOBAHHUSI JKU3HU Ha 3eMJIE;

NOHUMAaHUSL TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJTHON U COLMATIBHOM CPENbL;

OCO3HaHMSI HEOOXOAUMOCTH MCIIOJIB30BAHUSL JOCTHXKCHUN XUMUU JJIA
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HEMNPUATHUS JIEUCTBUN, MNPHUHOCIIIMX BpEd OKpPYKaroUIeh
OPUPOIAHON cpejie, YMEHUsI MPOrHO3UPOBATH HEOJIArONPHUSTHBIE JKOJIOTHYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX I€UCTBUN U MPEIOTBPAILLATh UX;

HaJMYUsl pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKOU KYIbTYPHI,
OmbITa NEeATeNIbHOCTU AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO TMPOTUBOCTOSTH UACOJIOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HAyKH, OCO3HaHHMs €€ pOJIu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUIEHUS, CO3JaHUU I€JI0CTHOTO
MpeACTaBlIeHUs] 00 OKPYKAIOLIEM MHUPE Kak O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuu MpoOJeM COXpaHECHHUS
MPUPOITHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOMW 3HAYMMOCTA XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAHUCTHUYECKOM HANPABICHHOCTH W Ba)XHOM pOJIA B
CO3JaHUHM HOBOM 0a3bl MaTepUaANbHOWU KYJIbTYPhI, PEIICHUH [NI00ANbHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMGMOPTHOM IKU3HM KaXKIOTO 4YjieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIL30BaTh



MoJIy4aeMble 3HAHMS JIJIsl aHAIM3a U OOBSCHEHHUS SBJIICHUN OKPY’KaIOIIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAHHBIEC 3aKIIIOUECHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIB30BaTh XHUMHUYECKWE 3HAHUSA IS
penieHust Ipo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

WHTEpeca K NO3HAHUIO U UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM M CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAaHUN 1O XHUMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3au4HbIX chepax npodeccuoHanbHOU

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTO TMpeaMeTa «XuMus» Ha
YPOBHE CpeAHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUMMBble Uil (OPMHUPOBaHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPaXKAIOIINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa H cHenu(uKy METOJ0B MO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIEeCTBO, SHEPIHsl, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbIA (PaKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEe NEUCTBUS (MO3HABATENIbHBIC, KOMMYHUKATHBHBIC,

pErYJIATUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMATLHOW KOMITETEHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAJbHbIE YYEOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIe Ppe3yiabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

OnJagenue YHUBEPCAJIbHBIMHU y4eOHBbIMH No3HaBaTeJIbHBIMH
NEeUCTBUSIMMU:

1) 6a30Bble JJOrMUYecKHe AeiiCTBHSI:

CaMOCTOATENTFHO  (opMyNIHUpOBaTH W aAKTyallM3UPOBaTh  MPoOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEATh LU JESATEIbHOCTH, 3aJlaBasg MapaMmMeTpbl U KPUTEPUH HX
JOCTHXKEHUSL, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C IMOCTABICHHBIMU LEIISAMU;

HCIOJIb30BaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JOTMYECKOrO MBIILUICHUS —
BBIJICIISITh XAPAKTEPHBIE NMPHU3HAKHU IMOHSITUA W yCTAHABIMBATHh WX B3aUMOCBS3b,



HCIIOJI30BaTh COOTBETCTBYIOIINE TTOHATUS JIJI1 OOBSICHEHUS OTACNIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KiIacCH(HUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUK;

yCTaHABINBATh TMPUYUHHO-CICICTBCHHBIE CBS3U MEXIYy H3y4YaeMbIMU
SIBJICHHUSIMU,

CTPOUTH JIOTMUECKHE PpACCYXJICHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE TIO3HAHUS, UCIIOJIb3yeMble B XUMHUHA CHMBOJMYECKUE
(3HaKOBBIE) MOJICINIH, TPEOOPA30OBHIBATE MOJICIILHBIC TTPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (QopMmysa, ypaBHEHHE XHWMHYECKOMN
peaKknmuu — TPU PENICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYECKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUCCKUX PEAKIIHM.

2) 0a30BbI€e MCCIIeI0BATEIbCKHE e CTBHUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TMO3HAHUS BEIICCTB M XMUMHYCCKHUX
peaKkuui;

dbopMyIUpOBATH IS U 33/1a4U UCCJICIOBAHUS, UCTIOIB30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITeNIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIs1 (DOPMUPOBAHUSI TUIIOTE3BI IO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEIBHOTO IIJIAHUPOBAHWS W TPOBEICHHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJFOMATh 32 XOJI0OM
MpoIiecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATh €ro pe3yiabTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OIBIT YYEHWYECKOHW HCCIIENOBATEILCKOW ¥ MPOSKTHON
JEATEIIbBHOCTH, TPOSBISITh CIIOCOOHOCTh MW TOTOBHOCTH K CaMOCTOSTCILHOMY
MOWCKY METOJIOB PEIICHUS TPAKTUYSCKUX 3a7ady, NPUMEHCHUIO pPAa3THYHbIX
METO/I0B MO3HAHHS.

3) pabora ¢ uHpopmaumeii:

OPHUCHTHUPOBAThCA B PA3JUYHBIX HCTOYHHMKAX HWHGOpManuu (HaydHO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WHGOPMAIUIO PA3IUYHBIX BUIOB U (Hopm
MIPE/ICTaBIICHNUS, KPUTHYECKH OII€HUBAThH eé JIOCTOBEPHOCTh n
HEMPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHbOpPMAIIMU, HEOOXOAUMON JiJIT BBINOJHEHUS Yy4eOHBIX 3ajad
OnpenenEHHOro TUTIA;

npUOOpETaTh OIBIT HCIOIL30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3JTUIHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHMalbHYI0  (opMy  mpeacTaBieHUs
uHpopMmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBa Tpu paboTe ¢
XUMUYECKON UH(pOpMaIMeil: NPUMEHATh MEXIpeIMeTHbe ((U3HYecKue U
MaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKUE CpEICTBA
HaTJISIHOCTH.

OBjaieHHEe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JA€HCTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMON TeMBbl B XOJI€ AUAJIOTa /WU
JUCKYCCUHM,  BBICKa3blBaTh  HJed, (POPMYJIHpPOBATH CBOM  MPEHJIOKECHHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNIaTh C MPE3CHTAIMEel Pe3ybTaTOB IO3HABATEIILHON JIEATEeIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMHU TIPH BBHITTOJTHCHUH
XUMUYECKOTO KCIEPUMEHTA, MPAKTUIECKONH pabOThl TI0 MCCICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealn3alui y4eOHOTO MpoekTa U (OPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBjaieHHe YHUBEPCAJIbHBIMHU PEeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBAaTh W OCYHIECTBISATH CBOIO I[O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenemsis €€ Ienu HW 3aJadd, KOHTPOJUPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  alTOPUTM JIEUCTBUA TIpH
BBITIOJITHGHUHM YYEOHBIX M HCCIIENOBAaTEeIbCKUX 3aJad, BBIOMpATh Hawmbosee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM MOJYyYeHUS HOBBIX 3HAaHUU O
BEII[ECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckass XUMUSD»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIIO3HAHUU SIBIICHUU



npupoAsl, B  (QOPMUPOBAHMM  MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM JIs PEIICHUS PAKTUYECKUX 3a1au
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpexe;

BJIAJICHNE  CUCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DIIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHasi opmyna (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKIMOHAIbHAS TpYIIa,
paguKall, ©30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUHN Psil, TOMOJIOTH, YTJIEBOIOPOJBI,
KUCJIOPOJ Y a30TCOAEpKAaIMe COCAWHEHUs, MOHOMEDP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XHMHH; MHUPOBO33PECHUYECKHE 3HAHMS,
Je)alKre B OCHOBE IIOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTHM XHUMHUYECKUX
SBJICHUH, (AKTOJOTUYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBE, MOJYyUYEHUU WU
0€30M1aCHOM HCHOJBb30BAaHUU BAKHEHIIMX OPraHUYEeCKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIbHOCTH YEIOBEKA,

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIE IMPU3HAKU TMOHSTHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHSATHUS IPU
OIMCAHUHU COCTaBa, CTPOCHUs U NPEBPALLEHUN OPraHUYECKUX COCINHEHUM;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB UM ypPAaBHEHUN XHMMHUYECKHX PpEaKIHii,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPTaHMYECKHUX BEIIECTB Ul WIIIOCTPALMHU UX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTh M3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaABY M CTPOEHUIO K OIPEAEIEHHOMY
KJIaccy/Tpynmne coeluHeHuil (YIJIeBOAOPOJbl, KHUCIOPOA U a30TCOJEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematudeckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIULEPUH, (eHos, (GOopMallbIeruj, alueTadbJerul, MypaBbUHAS
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KACIIOTA, CTEAPUHOBAs KUCIIOTA, IJIFOKO34,
bpykTO3a, Kpaxmas, LeIi0103a, TIUIIHH);

cOpMHUPOBAHHOCTh YMEHHMSI OIpPEACNATh BHJBl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COECAUHEHUSX (OAUHAPHbBIE U KPATHBIE);



cOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJOXKEHUS TEOPUH CTPOEHUs
opranndeckux Bemiects A. M. byTiepoBa aiist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIMUYHBIX TPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METaHOJ], ATaHOJ], ITUJIEHIJIUKOJb,
rmIeprH, GEeHoJI, areTalbIeTH, MypaBbUHAS M YKCYCHAas KHCIIOTHI, TJIFOKO03a,
KpaxmaJi, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTA), HILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX PEaKIUl ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbsd (HE(QTh, NTPUPOAHBIA Tra3, Yrojib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MEpepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB WJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BIAACTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU NPU W3YUCHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS IS TMPUHSATUS pEUICHUNd B
KOHKPETHBIX JKU3HCHHBIX CHTYaIlMsAX, CBSI3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPABIIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHUH TUIAHUPOBATh U BBHINOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIlEHUsI OPTAaHUYECKUX BEIIECTB MIPU HArPEBAHUU, TTOJTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAauE€CTBEHHBIE PEAKIMU OPraHHUYECKUX
BEILIECTB, JICHaTypalusi OCJIKOB MpPHU HArpeBaHWM, IIBETHHIE PEaKIMH OEJKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKM O€30MacHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U J1aOOpPaTOPHBIM OOOpYJAOBAaHHWEM, TMPEACTABISTH PE3yJIbTATHI
XUMUYECKOTO OKCIEPUMEHTa B (OpME 3amucCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMaIMio, TMOJydyaeMyl U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHdopmaruu, IHTEpHET U ApYTHX);



chOpMHPOBAHHOCT, ~ YMEHHUH  CcOOJIOJIaTh  NpaBWjia  AKOJOTHYECKU
1[eJecCO00pa3HOro TMOBENEHUs B OBITY U TPYIOBOM JEATEIBHOCTH B IEJISIX
COXpPaHEHMSI CBOETO 3[I0POBbS U OKPYKAIOIIEH NPUPOIHOM CpEelbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBlI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIcH Tokasarens [IJIK, moscHATh Ha mpuMepax CHOCOOBI
YMEHBIICHUS W TMPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKA;

JIs 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUSI BEIIECTB U
XAMHUYECKUX SIBJICHUN;

JUISL CIENBIX M CHa0OBHUIAIIMX OOyYaroUuxcsi: YMEHHE MCIOJb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anucu XMMHUYECKHUX

dbopmy.
11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOCHMS Kypca «OOmmas W HeopraHuyeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJACTABICHUM: O XUMHYECKOM  COCTaBJISFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJHM XUMHM B TIO3HAHWU SIBJICHUMU
npuposibl, B  (OPMUPOBAHUM MBIIUIGHUS W KYJbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUs MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M IPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArAIONINE MOHATUS (XUMUYECKHIM 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTb, CTEIICHb OKUCIICHUS, XUMUYECKasA CBSI3b
(KoBajieHTHas1, MOHHAs, METaJUTMYecKas, BOAOPO/IHAS ), KpUCTATUIMYECKas peiiéTka,
TUNBl  XUMHUYECKHX  PEAKLIMUH, PACTBOpP, DJIEKTPOIMUTHI,  HEIICKTPOJIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLHMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XHMHYECKOM peakiui, XMMHUYECKOE pPaBHOBECHE), TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJUTHYECKON Aucconuanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUS] MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAILLICHUS YHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHUA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SBJICHHM, (DAKTOJIOTHMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHUH U 0€30T1IaCHOM HCIIOJIh30BAHUN BAKHEHIIINX HEOPTAaHMUECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKa;



C()OPMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHUM,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAHNM HEOPTAaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUU HCIOJIB30BaTh XHUMHUECKYIO CHMBOJUKY IS
cocTaBleHHs] (GOpMyJT BEHIECTB M  YPaBHEHHA XUMHYECKHX PEaKIuil,
cucremarudeckyro HomeHkIaTypy (IUPAC) u TpuBranbHble HA3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbld TIa3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMPEENATh BAJIEHTHOCTh M CTETIEHb OKHCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IU4YHOrO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAs, BOJOPOAHAS]) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOIO BEIlecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpeibl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTH yMEHUI yCTaHABJIMBATh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEUIECTB [0 HX COCTaBy K OMNpEAENEHHOMY Kiaccy/Tpymie
COEIMHEHMH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICH MEPUOIUYECKOTO 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OpMHPOBAHHOCTh YMEHHMI XapakTepU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKMX dJeMeHTOB 14 mnepuonoB Ileprnoanyeckol CUCTEMBI
xumuueckux sjemeHToB JI. M. MeHneneeBa, UCHONb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opourtamm, «HEpPreTUYECKUe YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COCAVMHEHUI
1o nepuoaam u rpynnam Ilepronnueckoit cucteMbl XUMUYECKUX 31eMeHTOB /1. U.
Menaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE T'€HETHUECKOW CBS3M MEXAY HEOPraHU4YEeCKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMMHUYECKUE PEAKIUU TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHCICHUSI AJIEMEHTOB, 0OpaTUMOCTH
peaKkIMK, YYaCTUIO KaTaanu3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUN HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUUHU UAYT A0 KOHILIA;



chOpMHPOBAHHOCTh yYMEHUN MPOBOJIUTH PEAKIMH, MOJATBEPKAAIOIIHNE
KAueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPTaHMYECKUX BEIECTB, pPaClO3HABAThH
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHHMYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUH PACKpbIBaTh CYIIHOCTh OKHCJIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTH CKOPOCTA XUMHUYECKOU
peaKIuu OT PA3NUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHenTHero Bo3aeictsus (mpuniui Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE TPOIECCHI,
JeXallue B OCHOBE MPOMBINIJICHHOTO TOJYYEeHHs] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU OO0 OONIMX HAYYHBIX MPUHIMNAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUECKOTO MPOU3BOJICTBA;

chOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUUCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO MU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OJHOTO M3 YYAaCTBYIOLUIUX B pPEaKUUU
BEILECTB, TEIJIOBOr0 3(p(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0O/IaTh MPABIIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/I0l U JTa0OpaTOpHBIM 00OpYyIOBaHUEM, a TaKKe MpaBuja OOpallleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHH TUIAHUPOBATh M BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (pa3jioKeHHEe MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTalu3aTtopa,
ONpEJENeHHEe Cpelbl PACTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON peaKiluu,
peakiuy MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiMu Ha cylbdaT-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHSI, PEUIEHUE AKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMaMm «Metamey u «Hemeramib») B COOTBETCTBHHM C TPABWIAMH TEXHHUKU
0e30MacHOCTH MIPU OOPAILEHNHU C BEIIECTBAMHU U JTaOOPATOPHBIM 00OpYAOBAHHUEM,
NPEACTaBIIATh PE3yJbTaTbl XUMHUYECKOIO JKCIepuMeHTa B (GopMme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakiuii U (OPMYIHPOBATH BHIBOJABI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uH(pOpMAIMIO, TMOJIYy4aeMYI0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTHX);



C(OPMUPOBAHHOCTb ~ YMEHUH  COOMIOJATh  IpaBWIa  JKOJOTHYECKU
1eJIecO00pa3HOro MOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEISX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPYXAIOLIEH IPUPOAHOW Cpeibl, OCO3HABATh
ONAaCHOCTb BO3JCHCTBHS HA JKMBBIE OPTaHU3MBI OIPEAECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscuATe Ha mpuMepax crmocoObl yYMEHBIICHUS H
IIPENOTBPALICHNUS UX BPEJHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHUE
OPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJax MO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUN;

Ul CIIENBIX M CIA0OBUIAINMX OOYy4YaroUIMXCsA: YMEHHE HCIO0JIb30BaTh
penbedHo-ToueuHyo cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/nn P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHS OPTaHUYECKUX COCTUHEHUH A. 3 https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. Yraesonopoabt
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2 https://m.edsoo.ru/7f41837c
HenpenenbHbie yrieBoao :
2.2 pedl yr FIOPOAIBT: ATIKEHRL, 6 1 https://m.edsoo.ru/7f41837c
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://m.edso0o.ru/7f41837c
IT
24 PHPOIHRIC HCTOTHIRH YHTICBOROPOIOS M 3 1 https://m.edsoo.ru/7f41837c
uX nepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Cnuptsl. ®enon 3 https://m.edsoo.ru/7f41837c
A . Kap6 .
3.2 JIBAICTHAIBL. R APOOHOBBIC KHCIOTHI 7 1 https://m.edsoo.ru/7f41837c
Crnoxubie 3¢upbl
3.3 VrneBoasl 3 1 https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

Pasznea 4. A3oTcoaepkaiye OpraHudecKkue coe{uHeHust

13

4.1 AmuHBI. AMUHOKHCIIOTHI. benku 3 ‘ https://m.edsoo.ru/7f41837c
Hroro no pazueny 3
Pa3zgea S. BoicokoMoieKy/IsIpHbIE COeIMHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeoB U TeM nudpoBbIe
Ne n/m P Konrpoabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3 https://m.edsoo0.ru/7f41837c
anemenToB . 1. Menaeneera
C .M o
1.2 TPOCHHE BEIIECTRA. MHOroobpasie 4 https://m.edsoo.ru/7f41837¢
BEILIECTB
1.3 XUMHYECKUE PEAKIIUN 6 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTaisl 6 1 https://m.edsoo.ru/7f41837c
2.2 HemeTamier 9 1 https://m.edsoo.ru/7f41837¢
2.3 CB3b HEOPTAHHHCCKIX I OPIAHIHECKHX 2 https://m.edsoo.ru/7f41837c
BEILECTB
Hroro no pazneny 17
Pa3znen 3. XumMus u ;KU3Hb
31 ‘ XuUMUS ¥ )KU3HD 4 https://m.edsoo.ru/7f41837c
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabnbie IIpakTnueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 https://myschool.edu.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://resh.edu.ru/
Teopus cTpoeHUs] OpraHUYECKUX
5 coemtteruii A. M. BvIiepopa. o8 1 https://myschool.edu.ru/
g - Vi DYTICpOBa, https://resh.edu.ru/
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenne o knaccuukanuu
3 OpraHn4ecKkux Bemiects. Homenkinarypa 1 https://myschool.edu.ru/
(cucremaTuveckas) U TpPUBHAIBLHBIC https://resh.edu.ru/
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 https://myschool.edu.ru/
TOMOJIOTUYECKHUU s https://resh.edu.ru/
5 MeraH u 3TaH — npocTenIne 1 https://myschool.edu.ru/
MPEICTaBUTENN ATKAHOB https://resh.edu.ru/
. https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
https://resh.edu.ru/
7 OTUieH U NPONUIEH — IpocTeiine 1 https://myschool.edu.ru/
MPEJICTAaBUTENN ATKEHOB https://resh.edu.ru/
3 [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1 https://myschool.edu.ru/
JTUJICHA U U3YYEHUE €0 CBOUCTBY https://resh.edu.ru/
9 Anxanuensl. byranuen-1,3 u 1 https://myschool.edu.ru/

MeTunoyranuen-1,3. [lonyuenue

https://resh.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

https://myschool.edu.ru/

10
A1eTHIIeH — MPOCTEHTIHI https://resh.edu.ru/
IIPEICTAaBUTEND aJIKUHOB

1 Brrunciienus mo ypaBHEHHIO https://myschool.edu.ru/
XUMHYECKOHN peakiuu https://resh.edu.ru/

12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH https://myschool.edu.ru/
apeHoB https://resh.edu.ru/

13 ['enernueckas cBsI3b yrieBOIOPOJIOB, https://myschool.edu.ru/
IIPUHAUIEKAIIUX K PA3JIMYHBIM KJIaccaM https://resh.edu.ru/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 1} pH po HHLHZ ra3 v 1or Iile Heg)TzHile ttps://myschool.edu.ru/

Pypo yr https://resh.edu.ru/
rassl.

15 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB: https://myschool.edu.ru/
He(PTh U IPOAYKTHI €€ epepadoTKu https://resh.edu.ru/

16 KonTponbHas pabora no paszaeny https://myschool.edu.ru/
«YTII€BOIOPOABD) https://resh.edu.ru/

17 IIpenenbHble OMHOATOMHBIE CIIUPTHI: https://myschool.edu.ru/
METaHOJI U 3TaHOJI. BosopoaHas cBs3b https://resh.edu.ru/

18 MHOroaroMHsbI€ CIIUPTHL: STUICHITIUKOIIb https://myschool.edu.ru/
Y TIIUMLEPUH https://resh.edu.ru/
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 (bU3MYEeCKre U XUMUYECKHUE CBONCTBRA nttps:/fmyschool.edu.ruf

’ https://resh.edu.ru/
MIpUMEHEHNE

20 Anbnerunsl: GopMabIeTUa U https://myschool.edu.ru/
areTanbaerug. AeTon https://resh.edu.ru/

21 OIHOOCHOBHBIE TIPEIETbHbIE https://myschool.edu.ru/
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KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U
YKCyCHas

https://resh.edu.ru/

[Tpaktuyeckas padora Ne 2. «CBoicTBa

https://myschool.edu.ru/

22
pacTBOpa YKCYCHOUM KHCIIOTBI» https://resh.edu.ru/
CrteapuHOBas U OJICMHOBAs KUCIOTHI, KaK
23 MIPENCTABUTENN BBICIIUX KaPOOHOBBIX https://myschool.edu.ru/
pel P https://resh.edu.ru/
KHUCJIOT
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX https://myschool.edu.ru/
KHCJIOT, NX MOIOIIEE JESHCTBHUE https://resh.edu.ru/
CrnoxHsble YGUPBI KaK IPOU3BOIHBIE
25 Kaj 6OHOBI>I§) KII/)ICJIOT FIE onnij https://myschool.edu.ru/
P -+ P https://resh.edu.ru/
CIIO’KHBIX 3(pHUpoB
26 Kupsl: rusiposns, npuMeHeHue, https://myschool.edu.ru/
OMoJIOTHYECcKast POJIb KHUPOB https://resh.edu.ru/
VriaeBoasl: cocTaB, KiIacCH(bHUKAIHA.
VH . https://myschool.edu.ru/
27 Bakneiime npencTaBuTeNN: IIII0K03a, ]
https://resh.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak NpupogHbIe https://myschool.edu.ru/
MOJIUMEPHI https://resh.edu.ru/
KourponsHas padora 110 pa3maern
29 «KHZEO 0J1CO pe Ka I/IGI()) FaHI/I}:IeCKI/Ie https://myschool.edu.ru/
POZICOACpKalLl p https://resh.edu.ru/
COEIMHEHUS
https://myschool.edu.ru/
30 AMUHBI: METUIAMUH U AHWJIUH
https://resh.edu.ru/
AMUHOKHUCITOTHI KaK aM(OoTepHBIe
31 OPraHUYECKHUE COCOUHEHNS, UX hitps://myschool.edu.r/
P a i https://resh.edu.ru/
ouosornyeckoe 3HaueHue. [lenTuasl
32 benku kak npupoHbIe https://myschool.edu.ru/
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BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

https://resh.edu.ru/

OCHOBHBIE TTIOHSTHS XUMHHI

https://myschool.edu.ru/

33 1
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://resh.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
34 . S, 1 https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. https://resh.edu.ru/
[TnacTmaccel, Kayuyyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KIIACC

Kosaun4yecTBo 4yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 XHUMHYECKUH 3JIEMEHT. ATOM. 1 https://myschool.edu.ru/
DnexTpoHHask KOHPUTYpalKs aTOMOB https://resh.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas

5 cHCTEeMa XUMHYEeCKHUX dnemMeHToB /. 1. 1 https://myschool.edu.ru/
MeneneeBa, uX CBSI3b C COBPEMEHHOM https://resh.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI

3 [0 TpyMnnam 1 nepuojam. 3HaueHUe 1 https://myschool.edu.ru/
MEPUOINYECKOTO 3aKOHA U CUCTEMBI https://resh.edu.ru/
XUMHYECKUX 3neMeHToB (.M. MeHaeneeBa
B Pa3BUTUU HAyKU
CrtpoeHue BemiecTBa. XuMHUUYECKasi CBSI3b,

4 €€ BUJIbI; MEXaHU3MBbI 00pa30BaHHUS 1 https.Jivyschool.sou g

AL . p https://resh.edu.ru/
KOBAJIEHTHOM CBsI3u. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

5 Crenens oxkucieHns. Bemecrsa 1 https://myschool.edu.ru/
MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO https://resh.edu.ru/
CTpOEHUS
[ToHsiTHE O IUCIIEPCHBIX CUCTEMAX.

https://myschool.edu.ru/
6 HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOpE

https://resh.edu.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUM.

https://myschool.edu.ru/

! ['eneTnyeckast CBsI3b HEOPraHUUECKHUX https://resh.edu.ru/
BEIIIECTB, pa3IMYHBIX KJIACCOB
Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU. httos://myschool.edu.ru/
8 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH https://resh.edu.ru/
COXPAHEHHMs U MPEBPALIECHUS SHEPTUH ITPU
XUMHUYECKHX PEaKIUsIX
9 Ckopoctb peakiun. O6paTuMble peaKiuy. https://myschool.edu.ru/
XHWMHYECKOE PAaBHOBECHE https://resh.edu.ru/
[TpakTuueckas padbora Ne 1. «BrausiHue
https://myschool.edu.ru/
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTh https://resh.edu.ru/
XUMHUECKOHN peaklum»
DNeKTpoaUTUYECKAas JUCCOLMALIUS.
[Tonsitue o0 BogopogHOM mokasarene (pH)
https://myschool.edu.ru/
11 pactBopa. Peakuuu noHHOro oOMeHa. https://resh.edu.ru/
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE httos://myschool.edu.ru/
12 peakimu. [ToHsiTHE 00 AIIEKTpOIIU3Ee https; lresh.e du.r.u / '
pacIiaBoB U pacTBOPOB CoJIei
13 KonrtponbHas pabota no pazaeny https://myschool.edu.ru/
«TeopeTrnueckue OCHOBBI XUMUN» https://resh.edu.ru/
MeTtannsl, UX IMOJIOKSHHUE B
[leproanueckoit cucreMe XMMHUECKUX httos://myschool.edu.ru/
14 anemenToB 1. . MenaeneeBa u

0COOCHHOCTH CTpoeHUs aToMoB. O0Iue
(busnveckre CBOWCTBA METAJIJIOB

https://resh.edu.ru/
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUI

https://myschool.edu.ru/

15 .
pAIl HANPSHKEHUA METaJIIOB https://resh.edu.ru/
XUMHYECKUE CBOMCTBA BAXKHENIINX

16 METaJIOB (HATPHA, KaJTui, KaJIbIIAN https://myschool.eclu.ruf

. p . ’ T, . https://resh.edu.ru/
MarHui, aJJlOMUHUN) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://myschool.edu.ru/
COETUHEHUN https://resh.edu.ru/

18 XUMUUYeCcKre CBOMCTBA IIUHKA, JKelie3a U UX https://myschool.edu.ru/
COETUHEHUN https://resh.edu.ru/
[IpakTuueckas padota Ne 2. "Pemienue

19 3Kpcne I/IMCHTaJIIz)HLIX 3a]1a4 10 TeMe https://myschool.edu.ny

p g https:/resh.edu.ru/
«Mertamib»"
Hemerainbl, uX moyioxeHue B
[Iepnonnueckoil cuCTeMe XUMUYECKHUX https://myschool.edu.ru/

20
anemenToB 1. . Menpeneena u https://resh.edu.ru/
0COOEHHOCTH CTPOCHHSI aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAILIIOB.

21 AJIOTpOINS HEMETAILIOB (Ha IpuMepe https./imyschool.ecu.r

P PUMED https://resh.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

99 XUMHUYECKUE CBOMCTBA rajJOr€HOB, CEPBI U https://myschool.edu.ru/
HX COEIUHEHUI https://resh.edu.ru/

93 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u https://myschool.edu.ru/
UX COETUHEHMI https://resh.edu.ru/

24 XHUMHYECKHE CBOMCTBA yIIIEpOa, KpEMHUS https://myschool.edu.ru/
U UX COECIMHEHUU https://resh.edu.ru/

o5 [IpuMeHeHrEe Ba)KHEUIINX HEMETAILIOB U https://myschool.edu.ru/
HUX COeIUHEHUN https://resh.edu.ru/

26 O06o0meHre 1 cucTeMaTH3aIus 3HaHUH 110 https://myschool.edu.ru/
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TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://resh.edu.ru/

[Tpaktuyeckas padora Ne 3. «Permenune

https://myschool.edu.ru/

27 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 https://resh.edu.ru/
"Hemertanmst'"»

28 KontponbHas paboTa mo temam 1 https://myschool.edu.ru/
«Metamns» n «Hemeraiuib»y https://resh.edu.ru/
Heopranunueckue u oprannueckue

29 KucyoTel. Heopranuueckue u 1 https.iimyschool 2o s

https://resh.edu.ru/
OpraHMYECKHEe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 OpraHv4eckue coenuHeHus. I'enernyeckas 1 https://myschool.edu.ru/
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://resh.edu.ru/
BEIIECTB
Poins xumun B obecrieueHnH

31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 https://myschool.edu.ru/
MUILEBOM 0€30M1aCHOCTH, Pa3BUTUU https://resh.edu.ru/
MEIUIHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 HII))I/IHIII/IHaX HpOMI)IHIJ'IeHHOFO}II'IqOJIyquI/IH 1 https.//myschool.edu.if

5 https://resh.edu.ru/
BOKHEUIIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 https.fimyechocl ecu.nf

https://resh.edu.ru/

34 XuMHUsI 1 37J0POBbE YEIOBEKA 1 https://myschool.edu.ru/

https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; noxa penakuueii Jlynuna B.B., O611iecTBoO ¢ orpaHM4eHHOM
OoTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obmiectBo «M3aaTenbeTBO
«IIpoceemienue»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlyaun B.B.;
nof penakieit Jlyauna B.B., O61m1ecTBo ¢ orpaHUuYeHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkinonepHoe odmectBo «M3aarenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://myschool.edu.ru/

https://resh.edu.ru/
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