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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM JTAllOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEKa, a TaKKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHS», COJIEpKAHUE M TOCTPOEHHUE KOTOPOTO OIpeaeieHbl B
nporpaMMme O XMMHUU € Y4ETOM cChnenudUuKd HAyKH XUMUU, €€ 3HAUYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OCoOyIO POjb B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLI M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU HAa OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJArOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4eckon xumuu. @opMUpOBAHUE JAHHOW CUCTEMBI 3HAHWUW NPU U3yUYCHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuYecKas XUMUus» cPopMHUpoBaHa B MpoOTrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKONM TEOPUM CTPOEHHUS OPraHHYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHMM IOJy4arOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKIUU.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1enom coaepxkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHHUBEpPCaJbHBIX Y4eOHBIX JCHCTBMI, HMEIONMX 0a30Boe 3HAUCHHE MJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJEPKATENIbHON XapaKTEpUCTUKU IeJIed H3y4eHHUs IpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOLIECH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIbHbBIE 3aKOHBl U TEOPUHM XHMHHU,
OCBOEHHUE SI3blKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM TIPUOPUTETAMHU B CUCTEME cpefHero obmiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, Kak:

ajanTamys 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOUMBIX Ui NPUOOPETEHMsI OIbITA JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaromMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHYECKOTO COJEP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYaIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOydaronmxcss YyOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpPEIMETHON 00sacT «EcTecTBEeHHO-HAyYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOEHUPOBAHUS, THUApATAllUM, OKHUCJIEHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALlEeTUJICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, MNPUHAAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouvl. DoOpMaNbIErwja, aleTaIbIEruA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (PU3MUecKue M XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KucaoT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemmiono3a kak npupoaHbie nonuMepbl. CTpoeHHe Kpaxmalia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
IpoBeJcHNE, HAOMIOJCHNE W OMUCAaHHE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiurHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMYECKH aKTHBHBIE BewlecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux aneMeHToB . M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOpUEU CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbI XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MaccOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAUIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
Y3 BEILLIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIIOBEKA: MpaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XuMUM B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCupUKaKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypcHhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPaMM CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JAEATEITbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEpPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKpPYKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W DKOJOTHYECKH KOMQPOPTHOW IKU3HU KaXKIOTO dUJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs SBJIICHUN OKPY’KAOIIEro MUpPa U
IMPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpECa K IIO3HAHUIO U UCCIIEN0BATEIBCKOU NEATEIbHOCTY,

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3iIM4HbIX cepax IpodhecCHOHATBLHON
NEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHE XHUMHYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO TMPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (OpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  TNpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOM  TMPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOoThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUH Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yJbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOAUMOM 71l pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukan, U30MepHrs, U30MEPbl, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCIIO0TA, IIII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTtiepoBa it 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMHU TI0 BBITOJTHEHHUIO JTa0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIIECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWiIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHsATh, Ha mpumepax CIocOObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

Ui CHETbIX H  CIa0OBUIANIMX OOYYaIONIMXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SA3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIs
cocTaBieHUsT (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, MUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAasg, MOJIEKYJIApHasi,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUU
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrolliux BEUIECTB, TEMIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMEIEHUsI XUMUYECKOTO0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JekTpoHHbIE (HU(POBHIE)

Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
POII https://resh.edu.ru/subject/29/10/
[TopTan nucTaHIMOHHOTO 00OyYEHUs
https://do2.rcokoit.ru/ Enqunas
[Ipeamer opraHM4ecKoi XUMHH. KOJIICKIHSI HU(PPOBBIX
11 Teopus cTpoEHUS OPraHUYECKUX 3 00pa3oBaTEeNbHBIX
coenunenunii A. M. byrieposa pecypcos.http://school-
collection.edu.ru Madoypok
https://infourok.ru/ Auerui.py
https://acetyl.ru/
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
POII https://resh.edu.ru/subject/29/10/
[TopTan nuCTaHIMOHHOTO 0OyUEHUs
https://do2.rcokoit.ru/ Equnas
KOJUICKIUS [IU(PPOBHIX
51 [IpenenbubIe YyTI€BOAOPOABI — 5 06paIOBATENLHEIX
AJIKaHBI
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Anetun.py
https://acetyl.ru/
2.2 HenpenenbHbie yrneBogopos: 6 1 POIII https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/

AJIKCHBI, aJIKaAUCHBbI, aJIKNHBI

[Topran IuCTaHIIMOHHOTO O0YYEHUS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS IIU(PPOBBIX
O6paBOBaTCJ'II>HI>IX
pecypcos.http://school-
collection.edu.ru adoypok
https://infourok.ru/ Auetui.py
https://acetyl.ru/

2.3

ApomaTudeckue yrieBogopoabl

POII https://resh.edu.ru/subject/29/10/
[Topran IuCTaHIIMOHHOTO O0YYEHUS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS [IU(PPOBBIX
O6paSOBaTeJ'II>HBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Auerui.py

2.4

[TpupoHBIE HCTOUHUKHU
YTJIEBOJIOPOOB M UX MepepadoTKa

PO https://resh.edu.ru/subject/29/10/
[TopTan qucTaHIIMOHHOTO OOYUECHUS
https://do2.rcokoit.ru/ Equnas
KOJUIEKIIHS HU(DPOBBIX
00pa3oBaTeNbHBIX
pecypcos.http://school-
collection.edu.ru udoypox
https://infourok.ru/ Anierun.py
https://acetyl.ru/

Uroro no pazgeny

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs

13

3.1

Crnuptsl. ®enon

3

POIII https://resh.edu.ru/subject/29/10/



https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/

[Topran IuCTaHIIMOHHOTO O0YYEHUS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS IIU(PPOBBIX
O6paBOBaTCJ'II>HI>IX
pecypcos.http://school-
collection.edu.ru adoypok
https://infourok.ru/ Auetui.py
https://acetyl.ru/

3.2

Anpaeruapl. KapOoHOBBIS
KUCHOTHL. CIIOKHBIE APHUPBI

POII https://resh.edu.ru/subject/29/10/
[Topran IuCTaHIIMOHHOTO O0YYEHUS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS [IU(PPOBBIX
O6paSOBaTeJ'II>HBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Auerui.py

3.3

YrineBoabl

PO https://resh.edu.ru/subject/29/10/
[TopTan qucTaHIIMOHHOTO OOYUECHUS
https://do2.rcokoit.ru/ Equnas
KOJUIEKIIHS HU(DPOBBIX
00pa3oBaTeNbHBIX
pecypcos.http://school-
collection.edu.ru udoypox
https://infourok.ru/ Anierun.py
https://acetyl.ru/

Uroro no pazgeny

Pa3nes 4. A3oTcoaeprkanue opraHndecKue co

13

CAUHCHUSA

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

3

POIII https://resh.edu.ru/subject/29/10/



https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/

[Topran IuCTaHIIMOHHOTO O0YYEHUS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS IIU(PPOBBIX
O6paBOBaTCJ'II>HI>IX
pecypcos.http://school-
collection.edu.ru adoypok
https://infourok.ru/ Auetui.py
https://acetyl.ru/

Hroro mo pazueny 3

Pa3zaea S. BeicokoMoieKy/IsipHbIe COeIMHEHUS
POIII
https://resh.edu.ru/subject/29/10/IToprain
JTUCTAHIIMOHHOTO O0YYEeHHUS
https://do2.rcokoit.ru/ Enunas

51 [Tnactmaccel. Kayuyku. Bonokna 2 KOIIEKIH 1H(POBBIX

00pa3oBaTeIbHBIX
pecypcos.http://school-
collection.edu.ru udoypok
https://infourok.ru/ Anetun.py
https://acetyl.ru/

Hroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/10/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11

Crpoenue atoMoB. [lepuonnueckuit
3akoH U [lepunoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

POIII
https://resh.edu.ru/subject/29/11/ITopran
JTUCTaHIIMOHHOTO O0yYeHHUS
https://do2.rcokoit.ru/ Enqunas
KOJIJIEKIHSI LU(PPOBBIX
00pa3oBaTeNbHBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Auetui.py
https://acetyl.ru/

1.2

1.3

CrpoeHue BeliecTsa.
MHoroo6pasue BeuecTB

XUMHUYECKUE PEAKIUU

PO
https://resh.edu.ru/subject/29/11/ITopran
JTUCTAHIIMOHHOTO O0YYEeHHUS
https://do2.rcokoit.ru/ Enunas
KOJUIEKIIUS U (DPOBBIX
00pa3oBaTeNbHBIX
pecypcos.http://school-
collection.edu.ru udoypox
https://infourok.ru/ Anetun.py
https://acetyl.ru/

PolI
https://resh.edu.ru/subject/29/11/ITopran
JTUCTAHIIMOHHOTO O0YYEeHHUSI



https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB

https://do2.rcokoit.ru/ Equnas
KOJUIEKIHS HU(POBBIX
00pa3oBaTeIbHBIX
pecypcos.http://school-
collection.edu.ru Madoypox
https://infourok.ru/ Auetui.py
https://acetyl.ru/

Hroro no pazneny

Pasznen 2. Heopranuueckasi xummusi

13

2.1 Merast

2.2 Hemeramsl

PolI
https://resh.edu.ru/subject/29/11/ITopran
JTUCTAHIIMOHHOTO O0YYEeHHUS
https://do2.rcokoit.ru/ Equnas
KOJIICKIHSI HU(PPOBBIX
00pa3oBaTeIbHBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Anetui.py
https://acetyl.ru/

PolI
https://resh.edu.ru/subject/29/11/TTopran
JUCTAHIITMOHHOI'O 06yquI/1$1
https://do2.rcokoit.ru/ Equnas
KOJUIEKIIHS HU(DPOBBIX
00pa30BaTeNbHBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/ Anierun.py



https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/

23 CBs3p HEOPTraHNYCCKUX U
l OpraHn4Y€CKuUX BEIIECCTB

Hroro no pasaceiny

17

POIII https://resh.edu.ru/subject/29/11/
[TopTan qucTaHIIMOHHOTO OOYyYCHHS
https://do2.rcokoit.ru/ Equnas
KOJUICKIIUS IU(PPOBBIX
O6paBOBaTCJ'II>HI>IX
pecypcos.http://school-
collection.edu.ru Madoypok
https://infourok.ru/ Auerun.py
https://acetyl.ru/ ®UIITHA https:/fipi.ru./

Pa3zgen 3. XuMus M KU3HL

3.1 XUMHUSA U KU3Hb

POIII

https://resh.edu.ru/subject/29/1 1/TTopran
JTUCTAHIIMOHHOTO O0Y4YEeHHUSI
https://do2.rcokoit.ru/ Equnas
KOJUIEKIIHS HU(DPOBBIX
00pa3oBaTeNbHBIX
pecypcos.http://school-
collection.edu.ru Uudoypox
https://infourok.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME
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https://resh.edu.ru/subject/29/11/
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://acetyl.ru/
https://fipi.ru./
https://resh.edu.ru/subject/29/11/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KoanuecTBo 4acoB
JJIeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTebHbIE
n Tema ypoka Kourpoabnbie IIpakTuueckue
Bcero pecypcbl
/ padoThI padoThbI
n
IIpenmer oprannueckoin

1 XHMHH, CO 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HHUKHOBCHUC, paBBI/ITI/Ie
U 3HAa4YEHHE
Teopust ctpoeHuUs
0pFaHI/I‘I€CKI/IX . . . . .

5 S A M 1 http://videoportal.rcokoit.ru/videofile/HjorxSWzYg3e
COCHUHCHMI A VL XUAX1P6CAFvmIgY DfowJ?start=457.820455
byrneposa, €€ OCHOBHBIE
ITIOJIOKCHU A
IIpencrasnenue o
KJaccuukanuu
OPraHnuYCcCKMUX BCHICCTB.

3 Hp - 1 http://videoportal.rcokoit.ru/videofile/iuOXd5pgY1lyo

OMCHKIIATYPa |O1KC8RKLn8llIdrxsPW?start=0
(cucremaTnyeckas) u
TPUBUAJIbHBIC HA3BAHUS
OpPraHWYECKUX BEIECTB
AJIKaHBI: COCTaB U . . . .

4 1 http://videoportal.rcokoit.ru/videofile/NvrwA6260zdl
crpoemne, - SE2VXISUGY IWEDY/fFYoU?start=0
TOMOJIOTUYCCKUU pSIJI

5 MeraHn u 3TaH — 1 https://resh.edu.ru/subject/lesson/6151/start/149993/ht

IpocTenmne

tp://videoportal.rcokoit.ru/videofile/51TSoe0T A3Phc



https://resh.edu.ru/subject/lesson/6149/start/170388/
http://videoportal.rcokoit.ru/videofile/HjorxSWzYq3exuAx1P6cAFvmlgYDf9wJ?start=457.820455
http://videoportal.rcokoit.ru/videofile/HjorxSWzYq3exuAx1P6cAFvmlgYDf9wJ?start=457.820455
http://videoportal.rcokoit.ru/videofile/iuOXd5pgY1yolO1KC8RkLn8llldrxsPW?start=0
http://videoportal.rcokoit.ru/videofile/iuOXd5pgY1yolO1KC8RkLn8llldrxsPW?start=0
http://videoportal.rcokoit.ru/videofile/NvrwA626OzdISE2VXI5UGY1wEDYfFYoU?start=0
http://videoportal.rcokoit.ru/videofile/NvrwA626OzdISE2VXI5UGY1wEDYfFYoU?start=0
https://resh.edu.ru/subject/lesson/6151/start/149993/http:/videoportal.rcokoit.ru/videofile/51TSoe0TA3PhcDdyxDQtszkgag8fokyv?start=0
https://resh.edu.ru/subject/lesson/6151/start/149993/http:/videoportal.rcokoit.ru/videofile/51TSoe0TA3PhcDdyxDQtszkgag8fokyv?start=0

MMpEACTAaBUTCIIN AJIKAHOB

DdyxDOQtszkgag8fokyv?start=0

AJIKEHEI: COCTaB U
CTPOCHHE, CBONCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/
http://videoportal.rcokoit.ru/videofile/SGjwlA90Map
3621quKcFBiUUBXKSsPic5?start=0

OTUJIEH U IPOIUIEH —
IIPOCTENIINE
IIPEJICTABUTENIN AITKEHOB

10

11

12

13

[TpakTrueckas padora No
1. «Ilony4yenue sTuEeHa U
M3yYEHHUE €r0 CBOMCTB»

Anxanuensl. byraguen-1,3
u MeTunoyTaauen-1,3.
ITonyuenue
CUHTCTHYECKOTO KaydyKa
Y PE3UHBI

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKUH PS/I.
AneTuieH — npocTeimumi
MPEJICTaBUTEND aJIKUHOB

Brraucnenns no
YPaBHEHUIO XUMUYECKOU
peakuuu

ApeHbl: 6€H30J1 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

I'eneTnueckas cBs3b
YTJIEBOJIOPO/IOB,
IMpUHAJICKAIINX K

http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35
BopQf0a0J9dIEKX92W7X?start=609.209548
https://www.youtube.com/watch?v=ILXEVQCE |Y

http://videoportal.rcokoit.ru/videofile/hgmWf50Q5tm1
VDstOvL XY C6pbBgaStxlj?start=0

https://resh.edu.ru/subject/lesson/4775/start/150494/
http://videoportal.rcokoit.ru/videofile/JB8bFE8bbWf4
pX1RED38owfgMG35F5u5?start=0



https://resh.edu.ru/subject/lesson/6151/start/149993/http:/videoportal.rcokoit.ru/videofile/51TSoe0TA3PhcDdyxDQtszkgag8fokyv?start=0
https://resh.edu.ru/subject/lesson/5412/start/212563/
http://videoportal.rcokoit.ru/videofile/SGjwIA90Map3621guKcFBiUUBXKsPic5?start=0
http://videoportal.rcokoit.ru/videofile/SGjwIA90Map3621guKcFBiUUBXKsPic5?start=0
http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35BgpQf0a0J9dIEkX92W7X?start=609.209548
http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35BgpQf0a0J9dIEkX92W7X?start=609.209548
https://www.youtube.com/watch?v=lLXEVQCE_IY
http://videoportal.rcokoit.ru/videofile/hqmWf5Q5tm1VDst0vLXYC6pbBqaStxIj?start=0
http://videoportal.rcokoit.ru/videofile/hqmWf5Q5tm1VDst0vLXYC6pbBqaStxIj?start=0
https://resh.edu.ru/subject/lesson/4775/start/150494/
http://videoportal.rcokoit.ru/videofile/JB8bFE8bbWf4pX1RED38owfgMG35F5u5?start=0
http://videoportal.rcokoit.ru/videofile/JB8bFE8bbWf4pX1RED38owfgMG35F5u5?start=0

Pa3IMYHbIM KJIacCaM

[TpuponHbIE HCTOYHUKH
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

http://school-collection.edu.ru/catalog/rubr/d05469af-

14
HOIYTHBIE HEPTSHbIE 69bd-11db-bd13-0800200c9c10/75841/7?
ras3bl, He(pTh ¥ MPOTYKTHI
e€ mepepaboTKu
[IpupoHbIE HCTOUHUKHU
YTJIEBOJOPOIOB:
15 MPHPOAHBIH a3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
MOITyTHBIE HETSHbIE
ras3bl, He()Th U MPOAYKTHI
e€ mepepaboTKu
16 KonTtponpsHast pabora o
pazaeny «YriaeBogopoab»
[IpenenwvHbIC . .
OHOATOMHBIE CITHPTL: https://resh.edu.ru/subject/lesson/4769/train/150575/
17 pTBI: http://videoportal.rcokoit.ru/videofile/IV33xFWVcP6
METAHOT | STaHO. 3w2gF4N2etm7vJOSHeVIB2start=458.664492
Bonopoanas cBs3b
MHoroaToMHBbIE CITUPTHI: . . . -
18 UTCHMIHKONE 1 http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpeP
THIe © CgK77i0D7Gt8PnA8VMcc?start=0
TIIMLEPUH
@DeHoI: cTpoeHue .
MOITeKYITH, UHUCCKHE 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
19 M . http://videoportal.rcokoit.ru/videofile/06nZLI9kNKa5
XUMHUHCCKHC CBOMCTBA, T77PMBuUv38t026EO4Nts?start=0
MPUMEHEHUE
AJbIETUIBL https://resh.edu.ru/subject/lesson/4776/start/150604/
20  Qopmanbaerun u http://videoportal.rcokoit.ru/videofile/jDinGhrYgONo

alcTalabaACTU . AI_ICTOH

4nEP4Goig7dM5Mmd2HE4?start=0



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75841/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/train/150575/
http://videoportal.rcokoit.ru/videofile/IV33xFWVcP63w2gF4N2etm7vJOSHeVrB?start=458.664492
http://videoportal.rcokoit.ru/videofile/IV33xFWVcP63w2gF4N2etm7vJOSHeVrB?start=458.664492
http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpePCgK77ioD7Gt8PnA8VMcc?start=0
http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpePCgK77ioD7Gt8PnA8VMcc?start=0
https://resh.edu.ru/subject/lesson/5727/start/150577/
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts?start=0
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts?start=0
https://resh.edu.ru/subject/lesson/4776/start/150604/
http://videoportal.rcokoit.ru/videofile/jDinGhrYq0No4nEP4Goig7dM5Mmd2HE4?start=0
http://videoportal.rcokoit.ru/videofile/jDinGhrYq0No4nEP4Goig7dM5Mmd2HE4?start=0

21

OIHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAs
YKCYCHas

http://videoportal.rcokoit.ru/videofile/qg19zHCicWQ7
nyToactOWPys0zL ot9WsF?start=0

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJIEMTHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

25

26

27

28

MbLTa KaK COJIU BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

CrnoxHuble 3¢upbl Kak
IIPOM3BOIHBIE KAPOOHOBBIX
KHcaoT. ['maponus
CJIOKHBIX 3(pUpPOB

Kupsl: runponus,
IIPUMEHEHHE,
Ouonornyeckas poib
KUPOB

VYrieBodsl: COCTaB,
KJaccupuKarus.
Baxueiiue
IIPEJICTaBUTEININ: TII0OKO034,
bpykTo3a, caxaposa

KanMaJ'I M IECJIIK0JI0O3a KaK
MMPUPOAHBIC ITOJIMMEPBI

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

http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEU
s68GoeYrgocjp5VmJswbL ?start=0

http://videoportal.rcokoit.ru/videofile/QlbJauLZwZM
YEGbCcMX42785r5f7m38E4?start=0

https://resh.edu.ru/subject/lesson/6150/start/150687/
http://videoportal.rcokoit.ru/videofile/VB29jIMUSUa
MxwWJ3gBtK07E02yVIPpl?start=0

https://resh.edu.ru/subject/lesson/5413/start/150714/
http://videoportal.rcokoit.ru/videofile/IIM98TnsFilRf4



http://videoportal.rcokoit.ru/videofile/q19zHCicWQ7nyToact0WPys0zLot9WsF?start=0
http://videoportal.rcokoit.ru/videofile/q19zHCicWQ7nyToact0WPys0zLot9WsF?start=0
https://resh.edu.ru/subject/lesson/5952/start/150631/
http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEUs68GoeYrgocjp5VmJswbL?start=0
http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEUs68GoeYrgocjp5VmJswbL?start=0
http://videoportal.rcokoit.ru/videofile/QlbJauLZwZMYEGbCcMX4Z85r5f7m38E4?start=0
http://videoportal.rcokoit.ru/videofile/QlbJauLZwZMYEGbCcMX4Z85r5f7m38E4?start=0
https://resh.edu.ru/subject/lesson/6150/start/150687/
http://videoportal.rcokoit.ru/videofile/VB29jlMUSUaMxwWJ3gBtK07E02yVIPpI?start=0
http://videoportal.rcokoit.ru/videofile/VB29jlMUSUaMxwWJ3gBtK07E02yVIPpI?start=0
https://resh.edu.ru/subject/lesson/5413/start/150714/
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF?start=0

29

30

KonTtponbHas padora o
pazneny
«Kucnoponconepxarue
OpraHuYecKHe
COCITMHEHHSD)

AMMHBI: METHJIAMHUH U
AHUJINH

krd8HEQEFIIbut8yhF?start=0

http://videoportal.rcokoit.ru/videofile/91C9zKKih8fSS
tW4ji4nbPveQTIAhMoc?start=0

31

AMHHOKHCIIOTHI KaK
amQoTepHbIC
OpraHUYEeCKHE
COE€IUHEHHS, UX
OHOJIOTHYECKOE 3HAUYEHHE.
IlenTuasl

http://videoportal.rcokoit.ru/videofile/ran1rdkO472To
9r4zjtTDKz9BuriCgxD?start=0

32

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE TTIOHATHUSI
XAMHUHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHN N

http://videoportal.rcokoit.ru/videofile/nldkSUKMeYJ
JkaltW46LK7CPUUs4Y5037?start=0

34

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHenwmii. [ImacTMaccsr,
Kay9IyKH, BOJIOKHA

http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsj
WhwijjgnatQBwn2Zpx0qg8?start=0

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF?start=0
http://videoportal.rcokoit.ru/videofile/9lC9zKKih8fSStW4ji4nbPveQTIAhMoc?start=0
http://videoportal.rcokoit.ru/videofile/9lC9zKKih8fSStW4ji4nbPveQTIAhMoc?start=0
http://videoportal.rcokoit.ru/videofile/ran1rdkO472To9r4zjtTDKz9BuriCqxD?start=0
http://videoportal.rcokoit.ru/videofile/ran1rdkO472To9r4zjtTDKz9BuriCqxD?start=0
https://resh.edu.ru/subject/lesson/4743/start/150742/
http://videoportal.rcokoit.ru/videofile/nIdkSUKMeYJJkqItW46LK7CPUUs4Y5o3?start=0
http://videoportal.rcokoit.ru/videofile/nIdkSUKMeYJJkqItW46LK7CPUUs4Y5o3?start=0
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8?start=0
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8?start=0

11 KJIACC

Ne

n/
It

Tema ypoka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneera, ux
CBA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M
UX COCIMHEHHUH 110
TpyIIaM U TePUOIaM.
3HayeHune
MEePUOINYECKOT0 3aKOHA U
CHCTEMBI XHMHYSCKHUX
snemeHToB J[.H1.
MeneneeBa B pa3BUTHU
HayKu

CtpoeHue BelecTna.
XUMHUECKas CBSI3b, e
BUJIBI; MEXAHU3MBI

KoanuecTBo 4acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1
1

IIpakTuyeckue
padoThI

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/lesson/6479/start/150989/
http://videoportal.rcokoit.ru/videofile/Yd210g8F8qRh

ZrR3xTKgFzbPOQ1mLeB7?start=729.902317

http://videoportal.rcokoit.ru/videofile/05ThOTJBWFg
6HbMHXWXrHCVsUApsGWXD?start=0

http://videoportal.rcokoit.ru/videofile/MBiReBto8RC
YSj8cKKOIOMOTHJ25mBYg?start=0

http://videoportal.rcokoit.ru/videofile/7bSIsVnss0552
DTOAeGNNZGTPXWIinhlO?start=0
http://videoportal.rcokoit.ru/videofile/fFX9OEWIE9p



https://resh.edu.ru/subject/lesson/6479/start/150989/
http://videoportal.rcokoit.ru/videofile/Yd2IOg8F8qRhZrR3xTKqFzbP0Q1mLeB7?start=729.902317
http://videoportal.rcokoit.ru/videofile/Yd2IOg8F8qRhZrR3xTKqFzbP0Q1mLeB7?start=729.902317
http://videoportal.rcokoit.ru/videofile/05Th0TJBWFg6HbMHXwXrHCVsUApsGWXD?start=0
http://videoportal.rcokoit.ru/videofile/05Th0TJBWFg6HbMHXwXrHCVsUApsGWXD?start=0
http://videoportal.rcokoit.ru/videofile/MBiReBto8RCYSj8cKKOiOMOTHJ25mBYq?start=0
http://videoportal.rcokoit.ru/videofile/MBiReBto8RCYSj8cKKOiOMOTHJ25mBYq?start=0
http://videoportal.rcokoit.ru/videofile/7bSIsVnss05S2DTOAeGnnZGTPXWinhIO?start=0
http://videoportal.rcokoit.ru/videofile/7bSIsVnss05S2DTOAeGnnZGTPXWinhIO?start=0
http://videoportal.rcokoit.ru/videofile/jFX9OEWiE9pDV1g6MTnPWvNpDCsVXwkJ?start=0

o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bomoposanas cBsi3b

DV1g6MTnPWvNpDCsVXwkJ?start=0

BaneHTHOCTD.
DNeKTPOOTPULIATETLHOCTh
. CTeneHb OKHCIICHHUS.
BemecrtBa
MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOMIHBIE PACTBOPBI.
Maccosast 10J1s1 BenecTBa
B pacTBOpe
Knaccudukanus u
HOMEHKJIAaTypa
HEOPraHUYECKUX
COCIMHEHUM.
I'enernueckas cBsA3b
HEOpPraHUYECKUX
BELIECTB, Pa3IMYHbIX
KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKIuil B
HEOPraHWYEeCKOU 1
OpraHU4YeCKOW XUMHH.
3aK0oH COXpaHEHHUS MaCChl
BEIIIECTB; 3aKOH

https://resh.edu.ru/subject/lesson/6332/start/151021/

http://videoportal.rcokoit.ru/videofile/NmbggFaS9D0

FrmDepL4GWefcSD7xLMsu?start=498.215876

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

http://videoportal.rcokoit.ru/videofile/\VfPH8ZiXfth2D

10QohixMMs40pAcLtWID

http://videoportal.rcokoit.ru/videofile/glAT2A7FMuD

E2yMZOnAnnDWgE426vUct?start=0

https://resh.edu.ru/subject/lesson/4938/start/151107/

http://videoportal.rcokoit.ru/videofile/mDoloQ6orib3

MJ1SOy7JSd3mfIDJRO5X?start=0



http://videoportal.rcokoit.ru/videofile/jFX9OEWiE9pDV1g6MTnPWvNpDCsVXwkJ?start=0
https://resh.edu.ru/subject/lesson/6332/start/151021/
http://videoportal.rcokoit.ru/videofile/NmbqqFaS9D0FrmDepL4GWefcSD7xLMsu?start=498.215876
http://videoportal.rcokoit.ru/videofile/NmbqqFaS9D0FrmDepL4GWefcSD7xLMsu?start=498.215876
https://resh.edu.ru/subject/lesson/4939/start/151134/
http://videoportal.rcokoit.ru/videofile/VfPH8ZiXfh2D1oQohixMMs40pAcLtWfD
http://videoportal.rcokoit.ru/videofile/VfPH8ZiXfh2D1oQohixMMs40pAcLtWfD
http://videoportal.rcokoit.ru/videofile/qlAT2A7FMuDE2yMZQnAnnDWgE426vUct?start=0
http://videoportal.rcokoit.ru/videofile/qlAT2A7FMuDE2yMZQnAnnDWgE426vUct?start=0
https://resh.edu.ru/subject/lesson/4938/start/151107/
http://videoportal.rcokoit.ru/videofile/mDoIoQ6orib3MJ1SOy7JSd3mflDJRO5X?start=0
http://videoportal.rcokoit.ru/videofile/mDoIoQ6orib3MJ1SOy7JSd3mflDJRO5X?start=0

COXpaHEHUs U
MIpeBpaLICHHs SHEPTUU
IIPU XUMHUYECKHUX
peakuusax

CKopoCTb peaKIyH.

http://videoportal.rcokoit.ru/videofile/yzCZwhp7tMo
FnpLIjuJ6ImXI19uW4j6Ci?start=0

9 OOpatuMbIe peakiuu. http://videoportal.rcokoit.ru/videofile/1bttUiGUmxV5
XHMITIECKOE PABHOBECHS R6VBB7XxmjX3gNiapB0g?start=0
[IpakTuueckas padbora Ne
10 1. «BnusiHue pa3auuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaKITUn»
DNeKTpOoIUTHUYECKAs
mucconuanud. Ilogarue o
BOJIOPOJIHOM MOKa3aTese http://videoportal.rcokoit.ru/videofile/aPcTYQRQQO
1 (pH) pactBopa. Peakiuu XrORZ0020QvJc7E7Pyyhjv?start=0
HOHHOTO OOMEHa. http://videoportal.rcokoit.ru/videofile/aWKA4y58uE
THPONH3 OpraHHuecKuX DaK7CY19F1cPXxChmMTqdjZ?start=0
1 HEOPTaHUYECKUX
BEILIECTB
OKHCIUTEITBHO-
BOCCTAaHOBUTEJIbHBIE http://videoportal.rcokoit.ru/videofile/Acr39BcfDtXA
12 peaxuuu. [lonsarue 06 SEIBW17qgi734HpAxLqgLh?start=0 ®UITTN
3JEKTPOJIN3€E PaCIlJIaBOB U https://fipi.ru/
pacTBOpPOB COJIEH
KonTponbhas padota no
13 pazneny «Teopetnueckue
OCHOBBI XUMHUH)»
14 MerTanbl, UX MOJ0KESHUE http://videoportal.rcokoit.ru/videofile/pNAMMACHW



http://videoportal.rcokoit.ru/videofile/yzCZwhp7tMoFnpLljuJ6ImXI9uW4j6Ci?start=0
http://videoportal.rcokoit.ru/videofile/yzCZwhp7tMoFnpLljuJ6ImXI9uW4j6Ci?start=0
http://videoportal.rcokoit.ru/videofile/1bttUiGUmxV5R6vBB7XxmjX3gNiapB0q?start=0
http://videoportal.rcokoit.ru/videofile/1bttUiGUmxV5R6vBB7XxmjX3gNiapB0q?start=0
http://videoportal.rcokoit.ru/videofile/aPcTYQRQQ0XrORZ0020QvJc7E7Pyyhjv?start=0
http://videoportal.rcokoit.ru/videofile/aPcTYQRQQ0XrORZ0020QvJc7E7Pyyhjv?start=0
http://videoportal.rcokoit.ru/videofile/aWKA4y58uEDaK7CY19F1cPxChmMTqdjZ?start=0
http://videoportal.rcokoit.ru/videofile/aWKA4y58uEDaK7CY19F1cPxChmMTqdjZ?start=0
http://videoportal.rcokoit.ru/videofile/Acr39BcfDtXASElBW17gi734HpAxLqLh?start=0
http://videoportal.rcokoit.ru/videofile/Acr39BcfDtXASElBW17gi734HpAxLqLh?start=0
https://fipi.ru/
http://videoportal.rcokoit.ru/videofile/pNAmMAcHW7kznw3vpCgXErqu3IPoP39Y?start=0

15

16

17

B [Iepnoanueckoit
CUCTEME XMMHUYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOEHUS
aToMoB. O0mue
¢u3nveckre CBONCTBA
METaJIJIOB

CmiaBbl METAJUIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHNUN METaJUIOB

XUMHUYECKHE CBOMCTBA
BKHCHIIINX METAJIIJIOB
(HaTpWiA, KaIHH, KAJIBIHH,
MarHui, aJJlOMAHAN) U UX
COEJIMHEHU

XUMHUYECKHE CBOUCTBA
Xpoma, MEIU U UX
COCTMHCHUN

Tkznw3vpCaXErqu3IPoP39Y ?start=0

https://resh.edu.ru/subject/lesson/4961/start/151293/

https://resh.edu.ru/subject/lesson/3523/start/151161/

https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/5814/start/151239/
http://videoportal.rcokoit.ru/videofile/r3ak42tpMGpH
eLvg48gvjCtmKp33aVPO?start=0

18

XHUMHYECKHUE CBOMCTBA
IIMHKA, jKeJie3a U UX
COeTUHEHUN

https://resh.edu.ru/subject/lesson/3479/start/151187/ht
tps://resh.edu.ru/subject/lesson/3534/start/151266/

19

[IpakTuueckas pabora Ne
2. "Pemrenne
AKCTIEPUMEHTAITbHBIX
3aJ1a4 110 TEME
«MeTamie»"

20

Hemeramnsl, nx
TTOJI0KCHUE B

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



http://videoportal.rcokoit.ru/videofile/pNAmMAcHW7kznw3vpCgXErqu3IPoP39Y?start=0
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
http://videoportal.rcokoit.ru/videofile/r3ak42tpMGpHeLvq48qvjCtmKp33aVPO?start=0
http://videoportal.rcokoit.ru/videofile/r3ak42tpMGpHeLvq48qvjCtmKp33aVPO?start=0
https://resh.edu.ru/subject/lesson/3479/start/151187/https:/resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3479/start/151187/https:/resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

21

22

IIepnonnueckoi cucreme
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS
HEMETaJUIOB (Ha IpuUMepe
KHCJIOPOJIa, CEPBHI,
docdopa u yraepoaa)
XHUMHYECKHE CBOMCTBA
raJIOTeHOB, CEPhI I UX
COETUHEHUN

http://videoportal.rcokoit.ru/videofile/aFW7TjgylvUb
egAKcpACOhAZN9bUY 2rY ?start=1007.849523

23

XUMHUYECKUE CBOUCTBA
a3ora, Gocodpa u ux
COCTMHEHUN

24

25

26

XHWMHUYECKHE CBOMCTBA
yIJIepoJa, KpEMHUS U UX
COCTUHCHHI
[IpuMeHeHre BaKHEUIINX
HEMETAIIJIOB U UX
COCTUHCHHI

O06o06menue u
CHCTEeMaTH3alus 3HaHUH
o Teme «HemeTamie.
Breraucnenus 1o
YpaBHEHUSM XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKHE

https://resh.edu.ru/subject/lesson/5913/start/151347/



http://videoportal.rcokoit.ru/videofile/aFW7TjqyIvUbegAKcpACOhAZn9bUY2rY?start=1007.849523
http://videoportal.rcokoit.ru/videofile/aFW7TjqyIvUbegAKcpACOhAZn9bUY2rY?start=1007.849523
https://resh.edu.ru/subject/lesson/5913/start/151347/

pacyérnl

27

[IpakTrueckas padota No
3. «Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"Hemertanmst'"»

28

29

30

31

KontposbHas pabota mo
TeMaM «MeTaJuibl» U
«Hemetauis»

HeOpFaHI/I‘leCKI/Ie n
OpraHn4YCCKHUEC KUCJIOTHI.
HeOpFaHI/I‘leCKI/Ie n
OpraHn4€CKuc OCHOBAHHA

AmMdoTtepHbIe
HEOpraHu4YecKue u
OpraHNu4ecKue
COEJTUHEHUS.
I'enermueckas CBA3b
HEOPraHUYECKHUX 1
OpraHUYECKUX BEIIECTB

Ponp xuMuu B
obecnieueHUH
JKOJIOTHYECKOM,
SHEPreTUYECKON U
MMHIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

https://resh.edu.ru/subject/lesson/5913/start/151347/

https://resh.edu.ru/subject/lesson/4960/start/151374/

32

[IpencraBnenus 06
00X HAYyYHBIX
MIPUHITUTIAX

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



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/

MIPOMBILIICHHOTO
MOJTYYCHUST BOKHEUIITUX
BEILIECTB

YenoBek B MUpE BELIECTB

33 Y MaTepuajioB
34 XuUMUA U 3]0pOBbE
YeJIoBeKa
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

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



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

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

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxuinonepHoe obmectBo «3naTenbcTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

B.B. Epemun, A.A. [Ipo3nos, .B. Bapranosa. Metoandeckoe nocodue
yueOHukam B.B. Epemuna, H.E. Ky3smenko, B.M.Tepenuna u ap. Xumusi.
6a3oBbIi ypoBeHb 10-11 kmaccrel.- M.: Ipoda, 2018

Caiit ®UIIUA https://fipi.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET
Enunas kosutekmus nudpoBsix 00pa3oBateabHbIX pecypcos http://school-

collection.edu.ru/



POIII https://resh.edu.ru/
OUIIU https://ege.fipi.ru/
MCILI/IaHOpTaJI. HOpTaJ'I 06p3.30BaT€JIBHLIX U MCTOANYCCKUX

meanamarepuanon http://videoportal.rcokoit.ru/
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