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HNOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMeTa «XuMus» B 00pa3oBaTellbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yonMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/J0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICNIEH,
CoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM JTAllOM peau3alii  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus CpeACTBAMH Y4EOHOTO MpeiMeTa « XUMUS,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
y4€TOM crenu(puKd HAyKHM XUMHUHU, €€ 3HAYeHUs] B IO3HAHUU TMPUPOJLI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OcoOyI0 POjb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHME IIEIOCTHOTO TPEACTaBIEHUS 00 OKpPYXKAlolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHsS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomMia  npeaMeTa  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @oOpMUPOBAaHUE NAHHOM CHUCTEMbI 3HAHWUW MPU U3yYCHUU
npeaMeTra oO€ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHHYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
MPEICTaBICHUI O CTpOeHUH BenlecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHMyeckom  XUMHHM  [OJY4YalOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yriaom 3peHusi B mpeameTe «XuUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyHaroUIMMCsl TMPEAOCTABISIETCS BO3MOMXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



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

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
coJlep KaHusi, UMEIOIIMMU KYJbTYPOJOTUYECKUM M TPUKIAJHON XapakTep. OTU
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHU XUMUU, IOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHUE Y4eOHOro mnpeaMera «XUMUsS» JAHHOTO YPOBHSI M3Y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOT0 U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM MyTEM IKCIIEPUMEHTA
W pELICHUsS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX Y4EOHBIX AEHCTBHM, UMEIOUIX 0a30BOE 3HAYCHUE IS Pa3IMYHbBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUS Npo0jeM, TOMCKa, aHalu3a W 00paboTKU
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAa)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMHU Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpaszoBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LIEJSIMH W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIEC MOHATUA, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJI IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJECHHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpazoBaHusi. CeroaHs B
IPEnoAaBaHUM XUMHUH B OOJIbIIECH CTENIEHH OTIAETCS MPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKAa 00I1€00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJIBbHONH TPAaMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHHSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanus 00yJaromMxcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JESTEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B IIO3HAHWM XHMMHM, a TAKXKE Uil OLECHKH C IO3MIMKA IKOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE ITO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yJaromMXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJEPIKAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHON obOjacTh «EcTecTBeHHO-HAyYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).

B 2023 -2024 yue6HOM roay nmporpamma peanusyercs B 10 knacce.



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 1010KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wu3omepua. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYECHUS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPALICHUI) OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIHNM MpeACTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3UUECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
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2aN102eHUPOBANUSL U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eHeTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IMYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HeTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTalUuTHU4YeCKuil), muponu3. IIpomykTel
nepepaboTku He(pTH, UX MPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKoB U pe3uHbl, KoJuteKuuu «HepTe»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE crnupThl). [leficTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

®deHon:  CTpOoEHHE MOJIEKYNbI, (U3NYECKUEe M XUMUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
duznyecKkue U XUMHUYECKHE CBOMCTBa (peaklMM OKHCIECHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCJIOT, peakiius dTepu(puKaInm), nojydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEICTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble >(QUpbl KAk IPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cJ10’kHbIX 3¢upoB. XKupsl. 'naponns xupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBonpl:  cocTtaB, KjiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUIAPOKCHIOM
meau(ll), okucienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBiieHHE,
Opo’keHHue TIIOKO3bI), HaX0XK/ICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
dorocunTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKWEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
MPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MTPOTYKTOB PEAKIINH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe TiauiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalnus OSIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MEeXIpeIMETHBIX CBSA3EH MPH M3YUYEHUH OPTaHUYECKON XWMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATHN, SBISIOMIMXCS CUCTEMHBIMHU ISl OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Ke eCTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOIIOIEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OEIKH, YIJIEBOJbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE HCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUI,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE ITPENapaThl, MaTEPUAIIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLIMs aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpUOANYECKOrO 3akoHa M llepmonndeckoil cucTteMsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUoaMm.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XHUMUYECKOW CBSI3U
(KkOBaJIeHTHasi HEMOJIIpHAas M MOJSpHAas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.
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BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[Tonsitne o mucnepcHblx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 101 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccumpukammss XUMHYECKHMX — peakmuii B
HEOPraHWYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas nuccornuanusi. CuibHbIE U ciadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HMX NPEBPAILICHUN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHMe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumn».

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOJIBL30BAHUEM MTOHATHS «MACCOBas JOJISI
BEIIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha TMpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyuMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.
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Merambl. [lonoxenne merauioB B [lepuonnyeckor cucteMe XHUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAIPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX IPEBpallCHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

PacuétHble 3anaumn.

PacuéTtel maccel BemiecTBa WM 00ObEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KEepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJIbHbBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE 4YEJIOBEKA: IpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30IMaCHOr0 UCIIOIL30BAHMS IIPENapaToB OBITOBOM XUMHH B
MMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CUCTEMHBIMHU ISl OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, KilaccuuKaius, I[epUOJUIYHOCTh, HaOJIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.
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duznka: Marepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIISCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIJIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIHMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.
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IVDIAHNPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYyYarOMIMMHUCS TMPOTPAMM CpEIHEro oO0mero oo0pa3oBaHus (JIUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaroluxcsi pPyKOBOJICTBOBAThCS B CBOEHU
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTUTAlOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMUA B OOIIECTBE
HOPMAaMH ¥  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TpoOIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKaIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIMXcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;

14



TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX MPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOH 1eATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MTOJIYY€HUH U IMOCIEAYIOIIEM aHAITU3E
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbl 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KXU3HU U B TPYILOBOM JAEATEIILHOCTH,

NOHUMAHUS LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

15



MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOdeccuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPAaCKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO TPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE Kak O €IUHCTBE MPUPOIbl U YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM HKU3HU KaXKIOTO JieHa 00IIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U
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MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKITIOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K O3HAHHIO M UCCIIEIOBATEIHCKON I TEIIBHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIMIUITMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPAKAIOIINUE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uKky MeTOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTI0IeHNEe, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBbIMH NMo3HABaTeJIbHbIMH
HeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThl ACSITEIbHOCTH C IIOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
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HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHHE XUMUYECKOW peaKIuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPE/ICTaBIICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTD;
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bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(OpMaIel: MPUMEHITh MEXIpPEeIMETHbIC ((PU3NYECKUEe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TeMBbI B XOJI¢ AUAJIoTa /WA
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TPHU
BBITIOJTHEHWU Y4YeOHBIX U HCCIENOBATEIbCKUX 3ajay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMHsS»
OTpaXkaror:
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C()OPMUPOBAHHOCTh  NPEACTABIEHUHA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMUU B IIO3HAHWUH SIBJICHUM IIPUPOJIBI,
B (OpMHpOBAaHMM MBINUIEHUS U KYJIbTYPbl JHMYHOCTH, €€ (PyHKIHMOHAJIBHOM
IPAMOTHOCTH, HEOOXOJIMMOM I pELIEHUS] MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATaloIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaui€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIA O0BEM, YIIIEPOIHBIN CKENET, PyHKIMOHAIbHAS IPYIIa, pauKall,
WU30MEpUsl, ©30MEPBI, TOMOJIOTHYECKU PsiJl, TOMOJIOTH, YIJIEBOJLOPObI, KUCIOPO U
a30TCOJIEpKAILNE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUs
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB ISl WIUTFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme coelnHEeHUuN (yTJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS), [aBaTb KM HAa3BaHUS 10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

C()OPMUPOBAHHOCTb YMEHMSI ONPENENSATh BUIbl XMMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHBIE);
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c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX NPEACTABUTENICH pPA3IUYHBIX KIACCOB
OpraHMYeCcKUX BellecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbIeTu, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUH C UCIOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

Cc(OpMUPOBAHHOCTh YMEHHUSI XapaKT€PHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroib), CIOCOOBI HX MEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE POAYKTOB MEpepadbOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakLuu 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM NPOAYKTOB PEAKIINM);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKKe MpaBWia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUUSIMH MO BBITOJHEHHIO J1a0OpPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U U3YYEHHE €r0 CBOKCTB, KAUECTBEHHBIE PEAKI[UN OPTAHMYECKUX BEILECTB,
JeHaTypauus OeIKOB MPU HAarpPEBAHKM, LIBETHbIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpalleHuH C BElIeCTBAMU H
7a00paTOpHBIM ~ O0OpPYAOBAaHHWEM, TMPEACTABIATh PE3yJAbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCu YpaBHEHHH COOTBETCTBYIOIIUX pEaKuud u
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBWIa  AKOJIOTHYECKH
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [1JIK, mosicHaT, Ha mpuMmepax crmocoOb!
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBIICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOJTHOU CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEINEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMNYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHUYECKAsE JIUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMYECKUM SI3BIK XUMMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U 0€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEIIOBEKA,
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C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHMI HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS CO/IA, UPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO BEIeCTBA (aTOMHasl, MOJIEKYJSIpHas,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIe
COEIMHEHHUU (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», 00BIACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO MEepHoiaMm U
rpynnaM [lepuogunueckont cucreMsl xuMudeckux 3semeHToB . 1. Menneneesa;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUHU TI0
pa3IMyHBIM TMpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolliux BEHIECTB, TEILIOBOMY
ahdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHHUW COCTABIATh YPAaBHEHMS DPEAKLMM Pa3IUUHBIX
TUIIOB, TIOJIHBIE U COKpALEHHBIE YPABHEHUS PEAaKIMi HOHHOTO 0OMEHA, YUUThIBaAs
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,
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cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKuu OT PA3NUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MacCOBasi J10JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEHIeCTBA WJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA MOIH30BAHUS XUMUYECKOM
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHHE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENIeHNe Cpebl PAaCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyinbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIIepuMeHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKInii U POPMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax crHocoObl YMEHBIIECHUS |
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
No /i - Beero Kontpoabubie IIpakrnueckue 00pasoBaTebHbIe
padoThI padoThI pecypesI
Pa3neu 1. TeopeTuueckue 0OCHOBBI OPTraHUYECKOH XUMUM
. bubmuorexa [JOK
[Ipeamet opranudeckot Xxumun. Teopus
. https://m.edsoo.ru
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. E bubmuorexa POIII
- PYTIcpoBa https://resh.edu.ru
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
bu6mmorexa [IOK
2.1 IIpenensHBIE YIIIEBOAOPOIBI — AJIKAHBI 2 https://m.edso0.1u
' peat yr HOPOAL Buommoreka POII
https://resh.edu.ru
bu6mmorexa [IOK
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 6 1 https://m.edso0.ru
' aITKaJINeHBI, AIKUHBI bubmuorexa POII
https://resh.edu.ru
bu6mmorexa [IOK
2.3 ApOMaTHUYECKHE YIIIEBOIOPO I 2 hitps://m.€ds00.u
' p y AOPOA Bub6nuorexa POII
https://resh.edu.ru
94 [IpupoaHbIe HCTOYHUKH YTIIEBOOPOIOB H 3 1 bu6nmoreka [JOK
' uX repepaboTka https://m.edsoo.ru
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Hroro mo pazaeny 13

Pasznea 3. Kuciiopoacoaepsxamme opranuyecKkue coeiuHeHus

3.1 Cruptel. denon 3

bubauoreka POII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

39 Anpaeruanl. KapOOHOBBIE KACTOTHI.
' CrnosxHble 3upsl

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

3.3 VYriaeBoasl 3

bu6mmoreka [IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

Wroro mo pazneny 13

Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro no paszneny 3

Paspen 5. BeicokoMoOJIeKYy A pHbIE COCUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no paszneny 2

bu6mmoreka [JOK
https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru

bubmuorexa [JOK
https://m.edsoo.ru
Bbubmmorexa POIII
https://resh.edu.ru
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https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
. bu6mmoreka [IOK
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
https://m.edsoo.ru
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3
UM bubanorexa POIII
anemenToB /1. . Meneneena https://resh.edu.ru
bu6mmorexka [IOK
19 Ctpoenue BemniecTBa. MHOrooopasue 4 https://m.edsoo.ru
' BEIIIECTB bubmuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 6 1 1
MMHUYECKHE pPEeaKINU Eubmorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
TToro Ho basies 13 https://m.edsoo.ru
pasaety bubmmorexka POIII
https://resh.edu.ru
Pa3nea 2. Heopranuyeckasi Xumust
bu6mmorexa [IOK
https://m.edsoo.ru
2.1 M 6 1
CTAILIBT bub6anorexa POIII
https://resh.edu.ru
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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bubmuorexa [JOK
https://m.edsoo.ru

2.2 Hemeramisl 9 Eubanorexa POILI
https://resh.edu.ru
bubmuorexa [JOK

23 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 https://m.edsoo.ru

BEIIIECTB bubmuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK

Voo mo paszeny 17 https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru
Paznen 3. Xumus 4 )KU3Hb
| bubmuorexa [JOK
https://m.edsoo.ru

3.1 XUMHSA U )KU3Hb 4 Eumorexa POIII
https://resh.edu.ru

Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KosaunyecTBo 4acoB 1 JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoka KonrpoJibHeie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3yYeHUS
padoThbI padoTbI pecypcbl
IIpeamer oprann4eckor XUMHH, €
Buneoypok: http://school-
BO3HUKHOBEHHE, PA3BUTHE U 1 .
collection.edu.ru/
3HAYEHUE
Teopus cTpoeHHst OpraHM4YECKUX
" .. Buneoypok: http://school-
coequHenuit A. M. Bytneposa, eé 1 .
collection.edu.ru/
OCHOBHBIE 10JIOXKEHHUS
[IpencraBienue o K1accuPpUKaUN
OpPraHMYECKUX BEIIECTB.
Buneoypok: http://school-
Homenxknarypa (cucremaruueckas) u 1 .
collection.edu.ru/
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHUE, 1 bubnnorexa [JOK
TOMOJIOTUYECKUH PAL https://myschool.edu.ru/
Meran u 3TaH — NpocTenIIre 1 Buneoypok: http://school-
MIPEACTABUTENH AJIKAHOB collection.edu.ru/
AJIKEHBI: COCTaB U CTPOEHUE, 1 bubnmnoreka [JOK
CBOMCTBA https://myschool.edu.ru/
OTUiEH U NPONWIEH — IpocTeiine 1 bubmuorexa [IOK

NMpEACTABUTCIIN AJIKCHOB

https://myschool.edu.ru/
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[TpakTuyeckas padora Ne 1.

Buneoypok: http://school-

«YTII€BOIOPOABD)

8 «[lony4yenue sTUICHA U U3y4EHUE .
yqv i collection.edu.ru/
€ro CBOWCTB»
Anxanuensl. byraguen-1,3 u
9 METHII0 a;mel}:l 3. [Monyuenue bubmmorexa [IOK
vt T i https://myschool.edu.ru/
CUHTETUYECKOT0 KayuyyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU
N Ypok
CTPOCHUS, TOMOJIOTUYECKHUI PS/I. .
10 ALCTHICH — IboCTeHMm (POLI):https://resh.edu.ru/subj
1 P ect/lesson/6148/
MPEeACTaBUTEb AIKUHOB
11 Brrunciienus 1o ypaBHeHUIO bubnuoreka [IOK
XUMHUYECKOHN peakiuu https://myschool.edu.ru/
Ypok
ApeHbl: 6EH3011 ¥ TOIYOI. P .
12 Ok HUHOC LS ADCH O (POII):https://resh.edu.ru/subj
P ect/lesson/6148/
I'eneTnueckas cBsI3b yTri€BOJOPOAOB,
13 MpUHAIIEKAIINX K Z;J‘II/I‘IHLIMP bubmmorexa [IOK
P P https://myschool.edu.ru/
KJlaccam
[IpupoiHbIE HICTOUYHUKHT
JIEBOJIOPOJOB: MIPUPOAHBIN ra3 u YPOoK
14 ﬁ)n e He (bT.SIHLIe ra3L, He(TE I (PDII):https://resh.edu.ru/subj
yr B ’ ect/lesson/6148/
MPOJYKTHI €€ mepepadoTKu
[IpupoiHBIE HICTOYHUKHU
15 YIII€BOAOPOAOB: IPUPOAHBIN ra3 U bubnnorexka [JOK
MOTNYTHBIE HEPTSHBIE ra3bl, HEPTH U https://myschool.edu.ru/
MPOJYKTHI €€ mepepadoTKu
16 KontponbHas pabota mo pazaery bubmuotexa [JOK

https://myschool.edu.ru/
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[IpenensHbIe OJTHOATOMHBIEC CIIUPTHI: Ypok
17 METaHOJ M 3TaHoJ. BomopoaHas (PDII):https://resh.edu.ru/subj
CBS3b ect/lesson/6148/
MHOroaToMHbIE CIIUPTHI: YPpoK
18 P . (PDILI):https://resh.edu.ru/subj
STHJICHTJIMKOJIb U MIULEPUH ect/lesson/6150/
@DEHOJI: CTPOEHUE MOJIEKYJIBI, Ypok
19 (bU3UYECKHEe U XUMHUYECKUE (PDII):https://resh.edu.ru/subj
CBOMCTBA, IPUMEHEHUE ect/lesson/6150/
Anpaeruabpl: GopManbICTHI U bubnnoreka [JOK
20
areranblIeruy. AueToxn https://myschool.edu.ru/
OAHOOCHOBHBIE MPEAETbHBIC
Buneoypok: http://school-
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs A1COYP AALASEA00T
collection.edu.ru/
U YKCYCHast
[IpakTuueckas padorta No 2.
Buneoypok: http://school-
22 «CBolicTBa pacTBOpa YKCYCHOM AEOYP
collection.edu.ru/
KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, VYpoxk
23 KaK MPEJCTaBUTEIN BBICIINX (POII):https://resh.edu.ru/subj
KapOOHOBBIX KHCIIOT ect/lesson/6150/
MpbI1a Kak COJIM BBICIINX
24 KapOOHOBBIX KHCJIOT, X MOIOIIEe bubnuorexa LIOK
P ’ . https://myschool.edu.ru/
neiicTBre
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE VYpoxk
25 KapOOHOBBIX KUCIOT. [ 'uaponu3 (POII):https://resh.edu.ru/subj
CJIOKHBIX 3(PupoB ect/lesson/6150/
26 JKupsl: runponus, npUMEHEHHE, bub6nuorexa [IOK

Ounoyiorunueckas POJIb KUPOB

https://myschool.edu.ru/
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VYTaeBobl: COCTaB, KiIaccuukanus.

Buneoypok: http://school-

27 Baxneiimue npeacTaBuTeNu: 1 .
collection.edu.ru/
TIII0K03a, PpyKTO3a, caxapos3a
Ypok
Kpaxman u nemnosnosa kak .
28 OHDOMHELS TOMIMEDEL 1 (PDII):https://resh.edu.ru/subj
PHpOA p ect/lesson/6150/

29 I'onoBast npomexyTodHast 1 bubmumoreka [IOK
aTTeCTaIus: KOHTPOJIbHAs paboTa https://myschool.edu.ru/

30 AMMHBI: METHJIAMUH U aHWJIUH 1 BHHeO.ypOK: httpfechool-

collection.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OoTepHbBIE Ypox

31 OpPraHUYECKUE COCTUHEHUS, HX 1 (PBII):https://resh.edu.ru/subj
ounonornyeckoe 3Hauenue. [lenruasl ect/lesson/6150/

39 benku xak npupoaHsie 1 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://myschool.edu.ru/

33 OCHOBHBIE TOHSATUSI XUMUHU 1 bu6mmoreka [IOK
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IBI CHHTE3a B - htto://school

34 BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH. 1 HACOYPOI: D-ISEN00%

collection.edu.ru/
[InacTmaccel, Kayuykd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KIIACC

Ne KosmyecTBo yacos DJIeKTPOHHBbIE H(POBHIE
Tema ypoka Hara
n/n Bcero KoHTpoJbHbIe IIpakTnyeckue S — o0pasoBare/ibHbIC
padoThbI padoTbI pecypcbl
1 XUMHYECKHUN DJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKkTpoHHass KOH(pHUTyparus aTOMOB https://myschool.edu.ru/
[Tepuoanueckuii 3aKOH U
[Tepuoauueckas cucrema
Ypok
XAMUYECKUX dieMeHToB /1. U. .
2 MeHIeIeeRa, HX CBA3H C 1 (PDII):https://resh.edu.ru/subj
’ N ect/lesson/6148/
COBpPEMEHHOM Teopueil CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX HJIEMEHTOB U
WX COEJMHEHUH 10 IpymraMm U
Buneoypok: http://school-
3 nepuoaaM. 3HaueHHe 1 .
collection.edu.ru/
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemeHToB ..
MenpeneeBa B pa3BUTHU HAYKH
Crpoenue BeniecTBa. XuMHUUYECKast
4 CBSI3b, €€ BUJIbI; MCXaHU3MBbI 1 bu6nmoreka [JOK
00pa3oBaHMs KOBAJEHTHOM CBSI3H. https://myschool.edu.ru/
Bonopoanas cBsizb
BanenTtHoCTb.
OneKTpooTpuuaTeNbHOCTh. CTENeHb Ypok
5 okucneHnus. Bemecrsa 1 (POII):https://resh.edu.ru/subj
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO ect/lesson/6148/

CTPOCHUS
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IlonsTue o AUCHICPCHBIX CUCTCMAX.

HUctunnasie n KOJUIOMAHBIE paCTBOPBEI.

Buneoypok: http://school-

6 .
MaccoBas qoJist BelecTBa B collection.edu.ru/
pacTtBope
Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
bubmuoreka [JOK
7 I'enernyeckas cBs3b
https://myschool.edu.ru/
HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB
Knaccudukanus XuMuaeckux
peakuuil B HEOPraHU4YECKON U
. Ypok
OpPraHUYECKOl XUMUU. 3aKOH )
8 COXDAHCHHS MACChI BOIICCTR: 3AKOH (POII):https://resh.edu.ru/subj
P ’ ect/lesson/6148/
COXPAaHEHHUS U TIPEBPAICHHUS
SHEPTUU MPU XUMUYECKUX PEAKLIUAX
9 Cxkopocts peakiuu. O6patumbie Buneoypok: http://school-
peakuuu. XMMHUYECKOE PaBHOBECHE collection.edu.ru/
[IpakTnueckas padora Ne 1.
bu6mmoreka [JOK
10 «BnusgHue pa3nuyuHbiX (GakTOpoB Ha
. https://myschool.edu.ru/
CKOPOCTb XUMUYECKOU PEaKIIUN»
ONEKTPOIUTHYECKAS AUCCOLUALIUS.
[TonsiTHE O BOZOPOIHOM IOKA3aTele Ypok
11 (pH) pactBopa. Peakiiuu HOHHOTO (POII):https://resh.edu.ru/subj
obmena. ['maponu3 opraHuYecKux u ect/lesson/6148/
HEOpPraHMYECKUX BEIECTB
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
Buneoypok: http://school-
12 peakuuu. [lonarue o6 anexkTponauze

pacIuIaBOB U PacTBOPOB COJEH

collection.edu.ru/
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KonTponpHas pabota mo pazueny

bubmuoreka [JOK

13
«Teopernueckre OCHOBbI XUMHUU» https://myschool.edu.ru/
MerTaminl, UX IOJIOKCHHE B
IIepnonnueckoii cucreme

Ypok
XUMHUYECKUX dieMeHToR /1. . .
14 (POIL):https://resh.edu.ru/subj
MemnpeneeBa 1 0COOCHHOCTH
ect/lesson/6148/
cTpoeHus aromoB. O61ue
(bu3nueckre cBOCTBa METANIOB
CruiaBbl METaJIIOB.

15 e N — Bupneoypok: http://school-

P . P collection.edu.ru/
HaIpsHKEHUH METaJUIOB
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX

16 METaJUIOB (HATPUH, KaJdui, KaJbIlUui, bu6mmoreka [IOK
Mar"ui, aqroMUHUIN) U UX https://myschool.edu.ru/
COEAMHEHHI

. Ypok
XUMHYECKHE CBOMCTBA XpOMa, ME/IH .

17 1 HX COeTHHeHM (POII):https://resh.edu.ru/subj

ect/lesson/6148/

18 XuMHUYecKre CBOMCTBA IIMHKA, Buneoypok: http://school-
JKeJie3a U UX COeTMHEHUHN collection.edu.ru/
ITpakTuueckas padora Ne 2.

" bubnnoreka [JOK
19 Pemenne skcriepuMeEHTAIBHBIX
" https://myschool.edu.ru/
3a7a4 1no treme «MeTamuibh)
Hewmeranibl, ux noioxxeHue B
IIepnonnueckoi cucreme Ypok

20 XUMHUYECKUX 3emeHToB /I, U. (POII):https://resh.edu.ru/subj

MeHieneeBa 1 0COOEHHOCTH ect/lesson/6148/

CTPOEHUS AaTOMOB
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dusznueckue cBOMCTBA HEMETAIJIOB.
Anotponus HEMETaIOB (Ha

Buneoypok: http://school-

21 .
npuMepe Kucaopoaa, cepsl, pochopa collection.edu.ru/
U yTJeposa)

99 XUMHUUYECKHE CBOMCTBA raJIOTCHOB, bubmuoreka [JOK
Cephl U UX COCTMHEHUN https://myschool.edu.ru/

N Ypok
XHUMHYECKHE CBOMCTBA a30Ta, .
23 (ocdhopa i UX coeAHHEHMI] (PBII):https://resh.edu.ru/subj
P ect/lesson/6148/

24 XHUMUYECKUE CBOMCTBA YIIIEPOa, Buneoypok: http://school-
KPEMHUS U UX COCIUHEHUHN collection.edu.ru/

o5 [IpumeHeHne BaKHEUIIINX bubnnoreka [JOK
HEMETAJUIOB M UX COCIMHEHUI https://myschool.edu.ru/
O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil 1o teme «Hemeramiby. Ypox

26 Brruucnenus no ypaBHeHUSIM (POII):https://resh.edu.ru/subj
XMMHUYECKUX PEaKIUi U ect/lesson/6148/
TEPMOXUMHUYECKHE PACUETHI
ITpakTrueckas padora Ne 3.

Buneoypok: http://school-

27 «Pemenne skciepuMeHTaIBHBIX .

" " collection.edu.ru/
3anad o teme "Hemeramist"»

28 I'onoBast npomexxyTodyHast bubnnoreka [JOK
aTTecTalus: KOHTpOJIbHas paboTa https://myschool.edu.ru/
Heopranuueckue u opranuueckue VYpoxk

29 kucioThl. Heopranmdeckue n (POII):https://resh.edu.ru/subj
OpPraHWYECKUE OCHOBAHHUS ect/lesson/6148/

30 AMpoTepHbIE HEOpPraHUYeCK1e U Buneoypok: http://school-

OpraHn4CeCKUC COCAUHCHU .

collection.edu.ru/

38



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

I'eneTnueckas cBsI3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB

Poune xumuu B oOecrieueHUN

31 9KOJIOTUYECKOM, IHEPTreTUUECKON 1 1 bubnmoreka [JOK
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU https://myschool.edu.ru/
MEIUIHBI
[Ipencrasnenus: 00 0OMIUX HAYYHBIX Ypox

32 MIPUHIIUTIAX TTPOMBIIIIEHHOTO 1 (POII):https://resh.edu.ru/subj
MOJYYECHUS] BAXKHENIINX BELIECTB ect/lesson/6148/

33 YenoBek B MUpE BEIIECTB U 1 Buneoypok: http://school-
MaTepuajioB collection.edu.ru/

bubnnoreka [JOK

34 XUMHUS U 370POBbE YEIOBEKA 1 https:/ /mvschoLOII.e du.ru/

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knace/ IN'abpuensan O.C., Octpoymon U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3aatensctBo «IIpocBemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensna O.C., Octpoymon W.I'., Cnankos C.A.,

Axknmonepnoe obuiectBo «M3narensctBo «lIpocBemenue»,2021r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumusi(0a30BbINYpOBEHD). Peanuzaiius oOpa3oBaHus: METOIUYECKOE TOCOOHE
st yautens / KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. Iluayrunoti.

M.: ®I'BHY «MHcTuTyT cTpareruu pazsutus oopazoBanus PAOy, 2022

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. Vpok (POIII) https://resh.edu.ru

2. (SIKuacc) https://www.yaklass.ru

3. Buneoypox (MHTEPYPOK): https://interneturok.ru
4. Ipesenranus (Mudoypox) https://infourok.ru

5. bubmuoteka IOK https://m.edsoo.ru

6. Ilpe3enranus (3uanno) https://znanio.ru

7. Ypox(®OKCDOP):https://foxford.
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