Pa6ouas nmporpamma y4e6Horo npeamera " Xumusn"
(yriry0J1eHHbIii YpOBeHb)

B OOII COO mpenycMOTpeHO HEMOCPEICTBEHHOE MpUMEHEHHEe NpH peanm3anuu obs3atensHol wactu OOII
COO denepanpHOi paboUei MporpaMmel 10 YIeOHOMY TIPEAMETY «XHUMUS.

[Iporpamma mo XuMHM Ha ypOBHE cpeqHero odmiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE TpeOOBaHUWH K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON IMPOrpaMMBbl CpeaHero o0Iero o0pa3oBaHus, PEICTABICHHBIX B
@I oC COO.

Xumusi Ha ypoBHE YIIIyOJIEHHOTO HW3Y4eHUs 3aHMMaeT Ba)XHOE MECTO B CHUCTEME E€CTECTBEHHO-HAy4YHOTO
oOpazoBanus y4ammxcs 10-11 kmacco. M3ydyeHue mnpenmera, peainzyemoe B YCIOBUAX Oud(depeHInpoBaHHOTO,
npouiIbHOrO OO0ydYeHHs, NPHU3BAHO OOECIeYuTh O00mEeo0pa3oBaTeNbHYI0 M OOIIEKYJIbTYPHYIO IOATOTOBKY
BBIITyCKHUKOB IIKOJBI, HEOOXOOUMYIO IJISl afanTalidl UX K OBICTPO MEHSIONIMMCS YCIOBHSM JXKH3HH B COLMYME, a
TaKKe I MPOJOJDKEHUSI OOydCHUS B OPraHU3aLMAX NMPO(ECCHOHATBHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SBIISIETCS
OJIHOH N3 IPHOPUTETHBIX TUCIUILINH.

B mporpamMme mo XWMHM Ha3Hau€HHWE TpeaMeTa «XUMHA» MOIydaeT IOAPOOHYI0 HHTEPIPETAINIO B
COOTBETCTBUH C OcHoBomojararomumi nojoxeHusMu @I'OC COO o B3auMo0OyCIOBICHHOCTH LieNeH, CoIep KaHus,
pe3ynbTaToB OOy4eHHS M TPEOOBAaHMH K YPOBHIO IIOATOTOBKH BBITyCKHHUKOB. CBHIETENBCTBOM TOMY SBIIIFOTCS
CJIEAYIOIIHE BBIIOJHSEMbIE TIPOTPAMMOM 110 XUMUH (DYHKIHH:

MH()OpPMALMOHHO-METOINYECKasl, pealn3alys KOTopoi oOecreunBaeT MONyYeHHE NPEICTAaBICHUS O LEJsX,
coJiep)kaHuu, o0IIei cTparernu o0y4YeHus!, BOCIIUTAHHS ¥ Pa3BUTHUsI 00y4arOLIUXCsl CPEICTBAMU IIPEAMETA, H3Y4aeMOTO
B paMKax KOHKPETHOTO MPOQHIIs;

OpraHU3aIOHHO-TIaHUPYIOIIasl, KOTOpas MpeAyCMaTPUBAET ONpeeIeHHE:

NPUHIUIIOB CTPYKTYPUPOBAHUS M IIOCIEAOBATEIBHOCTH W3y4YeHUs] YIeOHOro MaTeprala, KOJINYECTBEHHbBIX U
Ka4eCTBEHHBIX €TI0 XapaKTEPHCTHK;

MOAXO0A0B K (JOPMHUPOBAHMIO COJEPIKATETHHOW OCHOBBI KOHTPOJS M OLIEHKH 00pa3oBaTENbHBIX JOCTIKCHHUIH
00ydJaromuxcsl B paMKax UTOTOBOH aTTecTanuy B ()OpME €IMHOTO TOCYIapCTBEHHOTO K3aMEHa 110 XUMHH.

[Iporpamma amst yriryOi€HHOTO U3y4EHHS XUMHH:

yCTaHaBJIMBACT MHBAPHAHTHOE MPEIMETHOE COAEPXKAHHUE, 00S3aTeNbHOE I N3YyUCHUS B paMKax OTICIbHBIX
npoduiel, npegycMaTpuBaeT pacrpelesieHHe U CTPYKTYPHPOBAHHE €ro Io KiaccaM, OCHOBHBIM COZIEPKAaTeIbHBIM
JUHUASM/pa3/ienaM Kypca,

JaéT IpUMEpPHOE pacipesiesieHne y4eOHOro BpeMeHH, PEKOMEHIyeMOT0 I U3yYeHHS OTICIbHBIX TEM;

IpeyiaraeT NpUMEpHYI0 MOCIeA0BaTeIbHOCTh N3YUEHHs yUeOHOTro MaTepHaia ¢ yIETOM JIOTUKH MTOCTPOCHHS
Kypca, BHYTPHUIIPEAMETHBIX U MEXIIPEMETHBIX CBS3EH;

AT METOANYECKYI0 MHTEPIIPETAINIO eJIel U 3a/1a4 W3y4eHHs IpeaMeTa Ha yriyOnEHHOM YpOBHE ¢ Y4ETOM
COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpegHero oomiero o0pa3oBaHUs, COAEPKATEIBHOW XapaKTePHCTHKH
IUIAHUPYEMBIX PpE3yJbTaTOB OCBOEHMS OCHOBHOI 00pa3oBaTe)IbHOM IIPOrpaMMBl CpPEIHEro oO0mero o00pa3oBaHUS
(JIMYHOCTHBIX, METANpEeIMETHBIX, IPEIMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHAOB Yy4eOHO-TIO3HABATEIHHBIX
JEUCTBHH 00y4aroNIerocst o OCBOSHHIO COAEPKaHus MpeaMeTa.

Ilo Bcem mo3umusM B mporpaMmMe HO XMMHH TIPEJYyCMOTPEHA IPEeMCTBEHHOCTh C OOyYeHHMEM XHMHM Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHusI.

IIporpamMma 1Mo XMMHUU CITYKUT OPUEHTHPOM JUISI COCTABJICHHS aBTOPCKUX pabouyux mporpamm. 3a mpenenaMu
YCTAHOBJICHHOM TPOTpaMMON MO XUMHM 00s3aTelbHON (MHBApHAHTHOM) COCTaBISIOMIEH COJEpXKaHHUA Y4eOHOTO
nmpeaMeTa «XHUMHUs» 0CTaETcad BO3MOXKHOCTh BBIOOPA €ro BapHaTHBHOM COCTABISIONIEH, KOTOpast TOJKHA OTIPEIENAThCS
B COOTBETCTBHM C HAIPaBJICHHEM KOHKPETHOro Hpodmis o0ydeHus. ABTOpaMH PabOYHX NPOrpaMM MOXKET OBITh
MIPEUIOKEH MHOM MOAX0J K CTPYKTYPHPOBAHHWIO Y4eOHOTO MaTepuajia W IMOCIEIOBATEIBHOCTH €r0 M3Y4eHHs, CBOE
BUJIEHHE IyTeH 1 crIoco00B (pOpMHUPOBAHMS CHCTEMBI IPEIMETHBIX 3HAHWH, YMEHHUN U BUJOB YIE€OHOH IESTENLHOCTH, a
TaK)Xe CHCTEMBI CITIOCOOOB ¥ METOIMUECKHX MPUEMOB T10 Pa3BUTHIO U BOCIIUTAHUIO OOYYarOIIMXCH.

B coorBerctBum ¢ koHuentyanbHeIMH nosokeHusiMu @I'OC COO o Ha3HaueHHWH NHpeaMeToB 0a30BOro U
yriryOnéHHoro ypoBHed B cucteMe nuddepeHnnpoBaHHOro OoOy4deHHUs Ha YpOBHE CpelHero oomiero o0pa3oBaHUs
XMMUSI Ha YpOBHE YIIIyOJEHHOTO M3YYEHHs HalpaBiIeH Ha PEaIM3aldio MPEEeMCTBEHHOCTH C IIOCIEIYIOMINM 3TAloM
TOJTYYEHHsT XMMHUYECKOTO 00pa30oBaHMS B paMKax HM3Y4EHHs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XMUMHYECKHX
JQUCHUIUIMH B By3aX M OPTaHU3AISIX CPEIHETo Mpo¢ecCHOHAIHHOTO 00pa3oBaHus. B 3Toil cBA3M M3ydeHHE mpeaMeTa
«XUMUS» OPHUEHTHPOBAHO TPEHMYIIECTBEHHO HA PpACIIMpEeHHEe M YIIIyOJeHHE TEOPETHYEeCKON M IPaKTHUECKOH
MMOJITOTOBKH OOYYaIOMIMXCS, BBIOPABIIMX ONpEAEICHHBIA Mpo¢wis oOydeHWs, B TOM YHCIIE C IEpPCHEKTHBOI
MOCTIETYIOMIETO TOIY4YeHUSI XUMUYECKOTO 00pa30BaHMs B OpraHM3alusAX MpodeccHoHaIbHOTO 0O0pazoBaHMs. B cBere
tpebosannit ®I'OC COO k maaHupyeMBIM pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHOM HMPOTPaMMBI CPEIHETO
obmero oOpa3oBaHHMsA H3y4YeHHE IpeaMeTa «XHWMHS» OPHEHTHPOBAHO TAaK)Ke Ha pEIIeHHE 3ajad BOCIUTAHUSA H
COLMAJIBHOTO pPAa3BUTH O0Oydarommxcs, Ha (OPMHUpPOBAHHE y HUX OOIIEMHTEIUIEKTYAlbHBIX YMEHHH, YMEHHUH
paunuoHanM3anuy y4eOHOro TpyAa M OOOOIIEHHBIX CIIOCOOOB AEATENBHOCTH, HMMEIONIMX MEKANCIHUIUIMHAPHBIN,
HaJlIPEIMETHBIN XapakTep.

XuMHsi Ha YpOBHE YIIIyOJIEHHOTO M3y4deHHUsS! BKIIOYAET YriyOnéHHble Kypchbl — «OpraHudeckass XUMHS» H
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«O0m1as 1 Heopranuueckas Xumush». Ilpu onpeneneHny Moaxo10B K 0TOOPY M CTPYKTYpPHOI OpraHH3aLUy COACPKaHUs
9TUX KYpCOB B MpOrpaMme IO XUMHH 3a OCHOBY mpuHATH monoxerus ®I'OC COO o pasnuuusx 0a30BOTO H
yriryOnEéHHOTO yPOBHEH U3YUEHHsS pEAMETa.

OcHoBy cozepxaHus KypcoB «OpraHmdeckas xumusi» n «OOmas ¥ HEOPraHWYECKass XMMUS» COCTABISIET
COBOKYITHOCTB NPEAMETHBIX 3HAHUH M YMEHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO M3YYEHHMs NpeaMeTa. JTa cucreMa
3HAHMH TOJy4aeT OINpeJeiEHHOE TEOPETUUECKOe OMOJIHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oonpinnii 00BEM (QakTonormyeckoro Marepuana. Ha yrayOnéHHOM ypoBHe WU3Yy4eHHs IpenMera oOeclieueHa
BO3MOXKHOCTh 3HAYHUTEIILHOTO YBEJIMUCHHsI 00bEMa 3HAHNI O XMMHUYECKHX AJIEMEHTaX M CBOMCTBAaX MX COCAMHEHUI Ha
OCHOBE pacIIUpeHHs M YIIyOJeHUs! NPEACTAaBICHUI O CTPOCHUM BEILIECTBA, XMMHUUYECKOH CBSI3HM M 3aKOHOMEPHOCTSAX
NPOTEKaHMsl PEeakIMi, paccMaTpUBAaCMBIX C TOYKH 3PEHUS XUMUYECKOW KWHETHKH W TEPMOJUHAMHKH. M3ydeHue
MEPHUOANIECKOTO 3akoHAa W IlepromndecKod CHCTEMBI XMMHYECKHX 3JIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX IIPEACTABICHUSIX O CTPOCHHM aToMa. XUMHYECKas CBSA3b OOBICHACTCS C TOYKH 3PEHUS
SHEPreTUYECKNX HM3MEHEHHI mpu e o0pa3oBaHMM M DPa3pyIICHWH, a TakKe C TOYKH 3PCHHUS MEXAaHU3MOB €&
oOpazoBanust. V3yueHne THIIOB pEAaKIUH IOMOIHAETCS (POPMHPOBAHHEM MPEACTABICHUH 00 3IEKTPOXUMUYECKUX
Iporeccax M 3JIEKTPONN3€ PacIulaBOB M PacTBOPOB BEHIECTB. B Kypce opraHm4ecKoW XHMHH HPH PACCMOTPEHUH
PEaKIMOHHON CIIOCOOHOCTH COeNWHEHHH yremsercss oco0oe BHHMaHHE BOmpocaM 00 3IeKTpoHHBIX 3¢ddekrax, o
B3aMMHOM BJIUSIHUH aTOMOB B MOJICKYJIaX 1 MEXaHU3Max peaKHHﬁ.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJEPKaHNE KypCOB XUMHH YIITyOJIEHHOTO YPOBHS U3YUYEHUsS ISl KIACCOB
ompenenéHHoro npoduis (rmaBHBIM 00pa3oM Ha HMX CTPYKTYpPY M XapakTep [ONOJHEHMH K o0mei cucreme
MPEAMETHBIX 3HaHPII>i) OKa3bIBalOT BJIUAHUEC CMEKHBIC MPCIMCETEHI. TaK, HaopuMmep, B COACPKAHUU TMpeaAMETa IJid
KJIaCCOB XUMHUKO-(DU3NUECKOTo Mpoduiis 0oJbloe 3HaUeHHE OyIyT UMETh JIEMEHTHl Y4eOHOr0 MaTepHaia 1o olrieit
xumud. [Ipn u3ydeHnn npenMera B JaHHOM CiIydae akLIEHT OyZIeT cIelaH Ha OOIIHOCTh METOAOB IO3HAHMS, OOLTHOCTh
3aKOHOB M TCOPHH B XUMHHU U B (PU3HMKE: aTOMHO-MOJICKYJISIpHas TeopHs (MOJEKyJsIpHas Teopus B (H3HKE), 3aKOHBI
COXpaHEHHS MacChl M SHEPTHH, 3aKOHBI TEPMOANHAMHUKH, SJICKTPOJIN3a, PEACTABICHHUS O CTPOCHHUH BELIECTB U APYTOE.

B coneprkannu mpeaMeTa Ui KJIACCOB XMMHKO-OMOJIOTHYECKOTO Mpo¢uis OONbIIMK yAENbHBIH Bec Oyner
UMETh OpraHnMdYeckas XHMHUsA. B 3ToM cimydae mpenocTaBiseTcsi BO3MOXHOCTh JI1 Oojee 00CTOSTETHHOTO
PacCMOTPEHMSI XUMUIECKON OpraHn3aliy KJICTKH KaKk OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOPOM BXOASAT, K IIPUMEPY,
TaKUE€ CTPYKTYPHBIC KOMIIOHCHTLI, KaK JIMITU/bI, 6CJ'IKI/I, Yri€Bo/Jbl, HYKJICMHOBBIC KUCJIOTBI U APpYTHUE. HpI/I O9TOM 3HAHUA
0 cOCTaBe M CBOMCTBax IpeICTaBUTENIEH OCHOBHBIX KJIACCOB OPTraHMYECKHX BEUIECTB CIY)KaT OCHOBOM VISl M3Y4EHUs
CYIIHOCTH NPOLIECCOB (POTOCHHTE3a, JBIXaHMUs, TUILEBAPEHUSI.

B mnane ¢opMupoBaHHsS OCHOB Hay4HOTO MHUPOBO33pPEHUS, OCBOEHHS OOIIEHAYYHBIX METOJOB MO3HAHUS U
OTBITa MPAKTUYECKOTO NPUMEHEHUs HAy4YHBIX 3HAHMH H3ydeHHE NpeaMeTa «XUMHsS» Ha YIIyOIEHHOM YpOBHE
OCHOBAHO Ha MEXNPEAMETHBIX CBA3AX C y‘-Ie6HI)IMI/I npeamMeTaMmu, BXOOAIIUMHU B COCTaB IMPECIMETHBIX 06HaCTeﬁ
«EcrecTBeHHO-Hay4HBIE IPEMETH», «MaTeMaTHka 1 nHGopMaTuKa» 1 «PyccKuil SI3bIK U IUTEpATYpay.

[Ipn m3ydeHnn y4eOHOTO mpeaMeTa «XUMHU» Ha yriryOI€HHOM ypOBHE Tak)kKe, KaKk Ha YpOBHE OCHOBHOTO U
cpennero obmero oopazoBanus (Ha 6a30BOM ypOBHE), 3aa4eli IIEPBOCTEIIEHHON 3HAYMMOCTH SIBJIETCS (POPMUPOBAHUE
OCHOB HaYKH XMMHH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IIPAKTHIECKON AESTEIBHOCTH YEJIOBEKa M OJTHOTO M3
KOMITOHEHTOB MUPOBOI1 KyJIbTYypbl. Pemmenne 3Toii 3amaun Ha yriryOI€HHOM ypOBHE M3YYEHHS IIPEAMETa MPEeAIoaraeTt
peanm3aIyio TakKuX LeeH, Kax:

(hopMupoOBaHKE IPEICTABICHUIH:

0 MaT€puajibHOM €JUHCTBC MHpPA, 3aKOHOMEPHOCTAX U MMO3HABACMOCTHU SIBJICHUM MpupoJabl, 0 MECTC XNUMHUU B
CUCTEME C€CTCCTBCHHBLIX HAayK U eé Be[[y].[leﬁ poj B obecreueHuu yCTOﬁHHBOFO Ppa3BUTHA Y€JIIOBCUCCTBA: B PCIICHUN
MpobJieM JKOJIOTUYECKOH, JHEPreTUYEeCKON M MHUIIEeBON 0€30MacHOCTH, B PA3BUTHH MEIHIIMHBI, CO3JAHHH HOBBIX
MaTepHaJIOB, HOBBIX MCTOYHUKOB PHEPTHH, B OOCCIIEYCHNH PAMOHATBHOTO MPHUPOIOIONB30BaHMs, B (POPMHUPOBAHUHI
MHPOBO33peHHs M 00IIEH KyJIbTYpPhI YEIOBEKa, a TAK)KE HKOJIOTNIECKH 000CHOBAaHHOTO OTHOILCHHUS K CBOEMY 3710POBbIO
U TIPUPOJIHOM Ccpee;

OCBOEHHE CHUCTEMBI 3HAHWH, JISKAIUX B OCHOBE XMMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAyYHOH KapTHHBI
Mupa: QyHIaMEHTAIBHBIX TOHITHH, 3aKOHOB U TEOPUH XUMHH, COBPEMEHHBIX IIPE/ICTABICHUI O CTPOSHHUH BEILeCTBA Ha
PasHbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaIMOJICKYJIIPHOM, O TEPMOJIMHAMHYECKUX M KHMHETHYECKUX
3aKOHOMEPHOCTSIX IPOTEKaHWs XWMHYECKMX peakuui, O XHMHYECKOM paBHOBECHH, DPacTBOpax M JAUCIIEPCHBIX
CHUCTEMaAX, 00 O6HH/IX HAYYHBIX IPUHIUIIAX XUMHUYCCKOTO IIPONU3BOJICTBA,

dbopmupoBaHre y OOYYarOIIMXCSl OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX
3HAaHUH JUII OOBSACHEHMS KIIIOYEBBIX HAEH M MpoOJIeM COBPEMEHHOW XMMUH, JUIS OOBSCHEHHS M MPOTHO3WPOBAHUS
ABJICHUH, WMEIOMHNX €CTECTBEHHO-HAYYHYIO0 IPHUPOIY; TPaMOTHOTO pEIIeHHs NpoOIeM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, aHAINW3a W OINEHKH C TO3UIUHA DKOJOTHMYECKOH O€30MacHOCTH TMOCHIEACTBUN OBITOBOW H
HpOH3BO}ICTBeHHOﬁ JACATCIBHOCTH 4YCJIOBCKA, CBS3aHHOM C XHUMHUYCCKUM MMpOMU3BOACTBOM, MHCIIOJIB30BAHUEM H
nepepaboTKOoil BEIIECTB;

yriryOneHue TpeACTaBICHUH O Hay4HBIX METOJAaX IO3HaHWs, HEOOXOAMMBIX IUIi HPUOOpPETEHHS yMEHHU
OPHEHTHPOBATHCS B MUPE BELIECTB U O0BSCHEHHSI XMMHUUYECKHUX SBJICHUH, MIMEIOIUX MECTO B IIPUPOJE, B IPAKTHUECKOM
JEATEILHOCTU U TIOBCETHEBHOMN >KU3HH.



B mnane peanmm3anuu NepBOOYEPEAHBIX BOCIIHTATENBHBIX M Pa3BUBAIOMINMX (YHKIHMN LETOCTHOH CHCTEMBI
cpemHero ooOmero o0pa3oBaHus TPY M3YYSHUH NpeaMeTa «XUMYs» Ha YIIIyOJEHHOM YpOBHE OCOOYIO aKTyallbHOCTh
MIPUOOPETAIOT TaKKE IEIH U 3a7a4H, KaK:

BOCIIHTaHHE yOESKAEHHOCTH B IO3HABAGMOCTH SIBICHUI NPHPOIBI, YBaKCHHS K IPOIECCY TBOPUYECTBA B
00J1aCTH TEOPETHYECKUX U NPUKIIAJHBIX HCCIIECOBAHUH B XUMUH, (OPMUPOBAaHHE MUPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH;

pa3BUTHE MOTHBALMK K OOYYEHHMIO U TO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W CaMOBOCIIUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX LICHHOCTEH;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOyYaromuxcs,
(hopMHpOBaHUE Y HUX CO3HATEIHHOTO OTHOLICHUS K CaMOOOPa30BaHHIO M HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIeImHoH npoecCnoHanbHON 1 OOIIECTBEHHOH IESATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MOTPeOHOCTH B 3I0POBOM 00pase KU3HH;

(opMHpOBaHNE YMEHHI M HAaBBIKOB Pa3yMHOI'O MPUPOJONOIb30BAHMUS, PA3BUTUE SKOJIOTHUECKON KyIbTYypBHI,
MIPUOOPETEHNE OMNBITA OOIECTBCHHO-TIONIE3HON 3KOJIOTHIECKOH AEATEIHHOCTH.

OGiree 9MCIO YacoB, PEKOMEHIOBAHHBIX ISl H3YUCHUS XHMHUH Ha yriryOieHHOM ypoBHe, — 204 gacos: B 10
knacce — 102 gaca (3 gaca B Hezeno), B 11 kiacce — 102 vaca (3 gaca B Hezelo).

COJEPKAHUE YYEBHOI'O IPEAMETA
10 KJIACC
OPI'AHUYECKAS XNMUA

TeopeTndeckre OCHOBBI OPIraHUYECKON XUMUH.

[Ipeamer u 3HAYEHUE OPTAHUUECKOM XMUMUH, IPEICTaBICHUE O MHOT000pa3uy OPraHMYECKIX COSAUHEHUH.

DJIEKTPOHHOE CTPOEHHE aTroMa YIJepoja: OCHOBHOE M BO30YKIEHHOE COCTOSIHMS. BaneHTHbIe BO3MOXKHOCTH
aTomMa yriepojga. XUMHYECKas CBs3b B OPraHWYECKHUX COCAMHEHHUSX. TWObl TMOpHIM3alMM aTOMHBIX OpOWTaiel
yriepona. MexaHn3Mbl 00pa30BaHHs KOBAaJIEHTHON CBsI3M (OOMEHHBIN M IOHOPHO-aKLIENTOPHBIN). THITBI HepeKphIBaHNS
aTOMHBIX opOuTanel, o- u m-cBsi3u. OnUHApHAs, JBOMHASA U TpoifHas cBs3b. CHOCOOBI pa3pbiBa CBsI3eH B MOJEKyJax
opranndeckux BemecTs. [loHsATHE 0 CBOOOIHOM paauKaie, Hykiueoduie u anekTpoduie.

Teopust cTpoeHust OpraHuuecKkux coequHeHNH A.M. ByTiepoBa n coBpeMeHHBIC NPEICTABICHHUS O CTPYKType
MOJIEKYJI. 3HaueHHWE TEOPHU CTPOCHMS OPTraHWYECKHX COEAMHEHHH. MONCKYISApHbIE W CTPYKTYpHBIE (HOPMYJIBI.
CrpykrypHble (GOpMyNbl pa3iMYHBIX BHIOB: pa3BEpPHYyTasi, COKpalléHHas, ckejerHas. Vzomepus. Bunsl mzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE 3()(GEKThl B MOJIEKYJIaX OPraHUYECKUX COSJAMHEHHMH (MHIYKTUBHBIH U
Me30MepHbIi 3PPEKThI).

IIpencraBnenue o kaaccupuKay opraHndeckux BemiecTs. [lonsaTue o pyHKIMOHANBHOHN rpynme. 'omonorus.
I'omonoruueckue psanel. CucremaTnyeckas HOMeHKIaTypa opraHumueckux coeauHeHui (IUPAC) u TpuBHambHBIE
Ha3BaHUS OT/ENbHBIX MPeICTaBUTEIEH.

OcobOeHHOCTH W KIacCU(UKALMS OPTaHWYEeCKHMX peaknni. OKHCINTENTbHO-BOCCTAaHOBHUTEIBFHBIE PEAKIUH B
OpraHNYeCKOW XUMHUH.

OKCHepUMEHTAJIBHBIE METOJIBl W3y4YEeHHUs BEIIECTB W MX IPEBpALlCHUI: O3HAKOMIIGHHE ¢ OO0pa3laMu
OpPraHWYeCKnX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, OIIBITHI MO IPEBPAIICHHI0 OPraHMYECKHX BEIIECTB IIPH
HarpeBaHuy (IUIaBJICHHE, OOYTIIMBAHUE U TOPEHHE), KOHCTPYUPOBAHUE MOZETIeH MOJICKYJI OPraHMYECKHX BEIIECTB.

YrieBoaoposl.

Aunkanbl. ['oMosnorudeckuii psja ajkaHoB, oOmas (opMmylia, HOMEHKJIATypa W H30Mepus. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKAHOB, SP -THOPHIM3ALMS ATOMHEIX OpGHTANeHl yriepoia, GO-CBS3b.
®usnyecKkue CBONCTBA AJIKAHOB.

XUMHIYECKHEe CBOWCTBA AJKAHOB: PEAKIMH 3aMELICHHS, H30MEPH3alNH, ACTHIPUPOBAHUS, IHKIN3AIUH,
MMUPOIIN3a, KpEeKHHTa, ropeHus. IIpeacraBnenne o MexaHU3Me pPeakIiil paIuKaIbHOTO 3aMEIICHUS.

Haxoxnenne B npupojie. CocoObl MoydeHus 1 MPUMEHEHHE aJIKaHOB.

[uxioankansl. OOmas ¢opmyia, HoMeHKIaTypa u n3omepusi. OCOOCHHOCTH CTPOSHMSI 1 XMMHUYECKHX CBOMCTB
MaJIbIX (IIMKJIONPOIIaH, UKI00YTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IMKJIOTeKCaH) HMKIOaTKaHoB. CIIOCOOb! ITOTydeHUS 1
IIPUMEHEHUE IIUKIIOATKaHOB.

AukeHsl. ['oMoornaeckuii psi alnkeHoB, obmmast GopMyiia, HOMEHKIATypa. DIEKTPOHHOE W IPOCTPAHCTBEHHOE
CTPOEHHE MOIEKYN AlKeHOB, SP°-THOPHIM3ALMS AaTOMHBIX OpOHTaneil yriepoma, 6- M m-cBszsH. CTpYKTypHAs M
reoMeTpuueckas (muc-TpaHc-) uzoMepus. DHU3NUECKHe CBOWCTBA aJKEHOB. XHWMHYECKHE CBOWCTBA: pPEaKIMH
MIPUCOCTUHEHHUS, 3aMEIICHUs B O-TIOJIOKCHWE TIPH JBOMHOM CBS3M, MONMMEpU3alMd W OKucieHus. llpaBuio
MapkoBHHIKOBa. KauecTBeHHBIE peakni HA ABOMHYIO CBsI3b. CIIOCOOB! MOTydeHNs 1 IPUMEHEHNE aJIKEHOB.

Anxamuensl. Kimaccubukanus ankaaueHoB (CONpspKEHHBIE, N30JIMPOBAHHbIE, KyMyJIUpoBaHHbIe). OCOOEHHOCTH
9EKTPOHHOTO CTPOSHHS M XMMHYECKHX CBOMCTB COMPSDKEHHBIX OHEHOB, 1,2- u 1,4-mpucoeaunenne. [lonnmepunzarms
conpsHKEHHBIX AneHOB. CIIOCOOBI MOMyYeHHs M MPUMEHEHNE aIKaJHEHOB.

Ankunbl. ['oMonornyeckuii psii ankuHOB, obOmias (opmyna, HOMEHKJIATypa W HM30MepHs. DJIEKTPOHHOE M
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJKHHOB, SP-TMOpHIM3aulusi aTOMHBIX opOuTanei yriepona. dusmueckue
CBOMCTBA aJIKMHOB. XUMHUYECKUE CBOMICTBA: peakLUU MPUCOCAUHEHMs, JUMEpHU3alUUd U TPUMEPHU3aLUU, OKHUCICHUS.



KucnotHeie cBOWCTBa aJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b. KauecTBEHHBIE peaklMd Ha TPOWHYIO CBS3b.
CriocoObI TTOJTY9eHUs U IPUMEHEHUE alTKHHOB.

ApomaTndecKkue yrieBomopoasl (apeHsl). ['omonormdyeckuil psim apeHoB, oOmias (gopmyia, HOMEHKIATypa U
n3oMepus. OJNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbl OeH3o0ma. (Du3Mueckne CBOWCTBA apeHOB.
XUMH4ecKue CBOMCTBa OEH30JIa M €0 TOMOJIOIOB: PEaKIMH 3aMelleHHs B OCH30JIbHOM KOJIBIE U YIJIEBOJOPOIHOM
panukaie, peakuuy NpUCOeINHEHHs, OKUCICHHEe ToMosioroB Oensona. [IpeacraBnenne 06 OpueHTHPYIOIIEM JeHCTBUU
3aMecTuTeNeil B OEH30JbHOM KOJIbLIEe Ha MPHMEpPE aNKWIBHBIX PaJnKalIoB, KApOOKCHWIILHOM, THAPOKCUIIBHOM, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCOOCHHOCTH XMMHYECKHX CBOMCTB ctupoda. [lomuMepuzarms crupoina. CriocoOs
MOJIy4EeHHUs ¥ IPUMEHEHHE apOMAaTHYECKUX YTIEBOAOPOIOB.

[Mpuponusiii ra3. [lonytaeie HedTAHBIE ra3bl. HedTh 1 €€ nporcxoxaenue. KaMeHHBIN yroib U MPOXYKTHI €ro
nepepabotku. CrocoOBl mepepaboTKi HeTH: MEPeroHka, KPEeKHHT (TepMHUYECKHUH, KaTaIUTHICCKUH), pru(OpMUHT,
npoins. [IpoxaykTsl nepepaboTkn He(TH, UX IPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

I'eneTndeckas CBsI3b MEXIY Pa3IMIHBIMH KIACCAMHU YTIIEBOIOPOIOB.

ONEeKTPOHHOE CTPOEHHWE TaJOreHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakmum 3amemeHnss rajoreHa Ha
THAPOKCOTPYMIy, HUTPOTPYIIIY, LHAHOTPYMIy, aMUHOTpymIy. JleficTBHE Ha TallOTCHIPOM3BOIHBIE BOJHOTO H
CHHPTOBOTO pacTBOpa Inénoud. BsammopeiicTBHe AWTaloOreHalKaHOB ¢ MarHueM H IOWHKOM. Ilomstne o
METaJUIOOPTaHMUYECKUX COCAMHEHUX. Vcronp30BaHUEe TaJOreHIIPOU3BOIHBIX YIJICBOJOPOIOB B OBITY, TEXHUKE U MPHU
CHHTE3€ OPraHUYeCKUX BEIIECTB.

OKCHEepUMEHTAIBHBIE METOIbl W3Y4YEHHs BELIECTB M WX MpEBpaAllleHWH: W3ydeHUe (HU3MYECKUX CBOWCTB
YIJIEBOJOPOIOB (PacCTBOPUMOCTh), Ka4eCTBEHHBIX DPEaKIMi YIIIEBOJOPOJOB DPa3IMYHBIX KJIAcCOB (0OeclBEeUMBAHUE
OpOMHOW MJIM MOJHOW BOJBI, paCTBOpA MEpMaHTaHaTa Kalus, B3aUMOJCHCTBHE allCTHICHA C aMMHAYHBIM PacTBOPOM
okcupa cepedpa(l)), kagecTBeHHOe OOHapyXeHHE Yriiepoja M BOJOPOAA B OPraHMYECKUX BELIECTBAX, MOIyYCHHE
STHWIIEHA W M3YYEHHE €ro CBOWCTB, O3HAKOMJIEHHE ¢ Koekmusamu «HedTb» m «Yroms», ¢ oOpasmaMu miacTMmacc,
Kay4dyKOB W PE3HHBI, MOJCIUPOBAHIE MOJIEKYJI YTIIEBOJOPOIOB U TaJIOT€HIPON3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoaconeprkaiue opraHuIecKue COSANHEHNUS.

IIpenenbHble oqHOATOMHBIE cTTUPTHL. CTpOCHNE MOJIEKYT (Ha MPHMEpe METAaHOJIa ¥ 3TaHOoJa). | OMOIOrnIecKui
psin, obmas popmMyia, H30MEpHs, HOMEHKIATYpa U Kiaccuduxanust. Ou3ndeckue CBOHCTBA MPeaeIbHBIX OAHOATOMHBIX
cnupToB. BomoponHble CBSA3M MEXIYy MOJEKyJIaMHd CHUPTOB. XHMHUYECKHME CBOMCTBA: pPEaKUUHU 3aMEIlCHMUS,
Aceruaparanu, OKHCIICHUA, B3aHMOZ[eI>iCTBHe C OpraHn4eCKMMU M HCOPraHMYCCKUMHU KHUCJIOTaAMHU. KauecTBennas
peakuusi Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJNA W MeTaHoJla Ha OpraHu3M uesoBeka. CrocoObl MOJydeHusT U
MMPUMEHCHUEC OJHOATOMHBIX CIIMPTOB.

IpocTeie 3¢hupbl, HOMEHKIaTypa 1 u3oMepust. OCOOEHHOCTH (PU3MYSCKUX M XMMUYECKUX CBOMCTB.

MHoroaromMHbIe CIIUPTBI — OTUJICHIJTIMKOJb W TJIMIECPUH. dusnyeckne U XUMHUUYECKHE CBOMCTBA: pCakuunu
3aMEIIeHNUs, B3aMMOAEHCTBHE C OPraHMYECKUMH W HEOPraHMYECKMMH KHCIOTaMH, KadeCTBEHHas peaklus Ha
MHOTOaToMHbIe cripThl. [IpeacraBnenne o MexaHu3Me peakiuii HykieoduibHoro 3amenieHus. JleficTBiue Ha OpraHu3m
yenoBeka. CrocoObl NONMydeHHsI U IPUMEHEHNE MHOTOaTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYHNBl M O€H301bHOTO sapa. Puzndeckue
cBoiictBa (eHosa. OcOOCHHOCTH XMMHYECKHMX CBOWCTB (eHona. KadecTBeHHble peakunu Ha (eHoin. TOKCHYHOCTD
¢enona. CrocoObl noxydeHus 1 npumeHenne ¢gexona. PenondopmanbaernaHas cMoa.

KapOoHUIbHBIE COCOUHEHHST — aJbJETHIbl M KETOHBL. ODJEKTPOHHOE CTPOEHHE KapOOHMIBLHOW TPYIIIBL
I'omonoruyeckue psiipl aNbAETHAOB U KETOHOB, o0mas Gpopmyra, n3oMepuss 1 HOMEHKIaTypa. Pu3ndyeckue CBOHCTBA
AJIbJACTUIOB U KCTOHOB. XHUMHUUECKHE CBOICTBaA AJIBJACTUAOB U KETOHOB: PEAKIUU IPUCOCANHCHUS. Okucienue
AJIBACTUI0B, KAYECTBCHHBIC PECAKIINU HA AJIbACTHU/IbI. Crioco0bI TMOJIYUCHUA U IPUMEHCHUEC AJIBJACTUI0B U KECTOHOB.

OmHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOEHHS MOJIEKYNT KapOOHOBBIX KHCIOT.
W3zomepunst 1 HOMeHKnaTypa. dusnueckre cBOWCTBAa OJHOOCHOBHBIX IPEAEIBbHBIX KapOOHOBBIX KUCIOT. BomopoaHsie
CBSI3M MEXKIY MOJIEKyJaMHd KapOOHOBBIX KHCIIOT. XHMHYECKHE CBOMCTBAa: KHCJIOTHBIE CBOMCTBA, pEaKIH
sTepu(UKaNNY, PEaKlUyd C YJacTHEM YIJIEBOJOPOAHOro pajukana. OcoOCHHOCTH CBOWCTB MYPaBBMHOW KHCIIOTHI.
[lonsiTve O TPOM3BOJAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JAWKAapOOHOBBIX  KHCIIOT,
TMJPOKCUKapOOHOBBIX KHUCHOT. IlpeacTaBuTeny BBICIIMX KapOOHOBBIX KHCJIOT: CTE€apHHOBas, NaJbMUTHHOBAS,
OJIEMHOBAS, TMHOJIEBAS, IMHOJIEHOBAsA KUCIOTHI. CIIOCOOBI TTOTyYeHNs ¥ IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxubie »¢upsl. ['omonorndeckuit psa, obmiast ¢opmyna, n3omepuss W HOMEHKIartypa. dusndeckne u
XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U IIEIIOYHOU cpeie.

Kuper. Ctpoenune, ¢pusndeckne W XUMHUYECKHE CBOWCTBA JKMPOB: THAPOJIN3 B KHCIION M IIETOYHOH cpene.
OcoOeHHOCTH CBOHMCTB KHUPOB, COAEPIKAIIX OCTATKH HETPEACTbHBIX )KUPHBIX KUCIIOT. JKUPHI B IpHpo/IE.

MpbLIa KaK COJIM BBICIIHNX KapOOHOBBIX KHCJIOT, HX MOFOIIEE ICHCTBHE.

OOmas xapakTepucTuka yriaeBojoB. Kiaccudukamus yriaeBomoB (MOHO-, AW- M IIOJIMCAXapupl).
MoHocaxapusl: TJII0K03a, (QpyKTo3a, rajakrosa, pudosa, nezokcupuboza. du3nveckue CBOWCTBA U HAXOXKICHUE B
npupoje. PorocuHTe3. XUMHUUECKUE CBONCTBA IIIIOKO3BI: PEAKIMM C yYacTHEM CIHPTOBBIX M aldbJETMIHON TPy,
CIMPTOBOE M MOJIOYHOKHCIOE OpokeHue. IIpuMeHeHne TIIOKO3bl, e€ 3HaYeHUE B JKU3HEICATENLHOCTH OpraHH3Ma.



Jycaxapuapl: caxapo3a, MajlbTO3a M JJaKTo3a. BoccTaHaBIMBaIOIME W HEBOCCTAHABIMBAIOIIUE AUCaxXapubl. I uaponus
nucaxapunos. Haxoxzaenue B nmpupoae u npuMeHenue. Ilonncaxapuasl: Kpaxman, TIIHKOTeH U meutono3a. CtpoeHne
MakKpOMOJIEKY] KpaxMaja, TJITUKOreHa U LEeJUToNo3bl. DU3HYecKUe CBOMCTBA Kpaxmalla M LEIUTIONO03bl. XHMUYECKUE
CBOMCTBA Kpaxmala: THUAPOJIHM3, KAaYECTBEHHas peakuus ¢ HOAOM. XHMMHYECKHE CBOWCTBA ILIEJUIIOIO3BI: THAPOIIH3,
noJxyueHue 3(hpuUpoB 1eutono3sl. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IIEIK).

OKclepUMeHTAIbHBIE METOJIbl U3YUEHHsI BEUIECTB U MX NPEBpAlLeHUN: paCTBOPUMOCTh Pa3JIMYHBIX CIHPTOB B
BOJIE, B3aHMMOJEHCTBHE ATAHOJIA C HATPUEM, OKHCJICHHE 3TWJIOBOTO CIIMPTAa B albAETHA Ha packaléHHON MemHoi
IIPOBOJIOKE, OKUCJIEHHE JTUJIOBOTO CIMPTa AMXPOMATOM Kanusg (BO3MOXKHO MCIOJB30BaHME BHJIEOMATEpHAIOB),
Ka4yeCTBEHHbIC peakIuu Ha anpaeruabl (c rugpokcupom auammuHcepebpa(l) m rumpoxcunom meau(Il)), peakims
runepuHa ¢ ruapokcunom mean(Il), xummueckue cBOWCTBa pacTBOpa YKCYCHOI KHCIOTBI, B3aUMO/JIeiicTBUE pacTBOpa
rmoko3bl ¢ ruapoxcuaoM Meau(Il), B3amMonelcTBHe KpaxMalla ¢ MOJOM, PEIICHHE SKCIEPHMEHTANBHBIX 337ad IO
TemaM «CrupTsl U heHoIBI», «KapOboHOBEIE KHCIOTHL. CIIOKHBIE S(QUPEI».

A3zoTcozepKalue OpraHu4ecKiue COeTUHEHUS.

AMWHBI — OpraHn4ecKie MpoU3BOAHBIE aMMHaka. Kiaccndukanus aMuHOB: anndaTudecKie U apoOMaTHIECKHE;
MIEpBUYHBIE, BTOPUYHBIEC U TpeTHuHble. CTpOeHNE MOJIEKYI, 00mas popMyia, H30MEpHsl, HOMEHKIATypa U (pu3HIecKHe
cBoiicTBa. XMMHUYECKOE CBOWCTBA amU(paTHICCKHX aMHHOB: OCHOBHBIC CBOMCTBA, AJKIJIMPOBAHHE, B3aHMOJEIHCTBHE
MIEPBUYHBIX aMHHOB C a30TUCTON KUCI0TOH. COJM aJKMUIaMMOHUSL.

AHWINH — TNpeACTaBUTENb aMHHOB apoMaTudeckoro psaa. CTpoeHue aHwiIvHa. B3anMHoe BIMsSHHE Tpymil
aTOMOB B MoJiekyjie aHwinHa. OcOOEHHOCTH XUMHUYECKHX CBOWCTB aHMIMHA. KayecTBEeHHbIE peakLUM Ha aHWJIMH.
Cnoco0bl noyueHus ¥ puMeHeHne anudaTudeckux aMuHoB. [lonydeHne aHuIMHA 13 HUTPOOEH301a.

AMUHOKHUCIIOTHI. HOMGHKJ’IaTypa n U30MEpus. OT}IGJ’II)HLIG NpeACTAaBUTEIIN O-aMUHOKHCIIOT: TJIMIIUH, aJIaHWH.
@dusnyeckne CBOMCTBA AMHHOKHCIOT. XHMHYECKHE CBOICTBA AMHHOKHCIOT Kak aM(pOTEpHBIX OpPraHHYECKHX
COCAMHEHUH, peakuusl MOJIMKOHJCHCANH, 00pa3oBaHNe MENTHIHOHN CBs3HM. bromormyeckoe 3HaYeHHE aMHHOKHUCIIOT.
CuHTe3 U THApOIU3 ENTUIOB.

benku xak mpuponHele nommMmepsl. IlepBUuHAs, BTOpHYHAS M TPETHYHAS CTPYKTypa OenkoB. XUMHUYECCKHE
CBOHCTBa OEJIKOB: THAPOIN3, ACHATYpaLs, KAUECTBEHHbIC PEAKIMN HA OCJIKH.

OKCIEepUMECHTAIBHBIE METOABl M3YYCHMS BEIIECTB M MX IIPEBPAILICHUI: pacTBOpEHHE OEIKOB B BOJE,
ACHaTypauus OEJIKOB Ipyu Harp€BaHWu, OBCTHLIC PCAKIIMU Ha 6CHKI/I, PCUHICHUC SKCIEPHUMCHTAJIIBHBIX 3aJa4 IO TeMaM
«A30TCOAEpIKaINe OPraHUYECKUE COeTUHEHU» U «Pacro3HaBaHHe OPTaHUUECKUX COCIUHEHUI.

BBICOKOMOIEKYIISIPHBIE COEUHEHMUS.

OCHOBHbBIE TIOHATHUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
CTCIICHb TMOJIMMEpU3AllNU, CPCAHAA MOJICKYJIApHasd Macca. OCHOBHEBIE METOABI CHHTE3a BbLICOKOMOJICKYJIAPHBIX
COE}II/IHGHI/Iﬁ — MNoJIMMEpU3alvsd U MOJITUKOHACHCAIIUA.

INonumepHbie Matepuansl. [lmacTMacchl (HONMMATHIIEH, TOJMITPOIMIEH, TOJMBHHUIXIOPUA, IOJUCTUPOI,
MIOJIMMETUIIMETAKPHIIAT, OJIUKapOOHATHI, MOJMATHIICHTepedTanar). Y THIH3anus 1 epepadoTKa IIacThKa.

OmacToMepbl: HaTypajdbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaIMEeHOBBIH, XJIOPONPEHOBBIH,
N30TIPEHOBBIN) U CHUIMKOHBI. Pe3nHa.

BosokHa: HarypanbHbBIE (XJIONOK, INEpPCTh, MIENK), WCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHe (KallpoH U JIaBCaH).

[Monumeps! crienuaabHOro0 HazHadeHUs (TedoH, KeBJiap, JJEKTPOIPOBOASAIINE IOJIMMEPHI, OHOpasiIaraeMble
TIOJIAMEPHI ).

OKcIepUMEeHTaIbHbIE METOIBI U3yUCHHS BEIIECTB U MX IPEBPALICHNI: 03HAKOMJIEHHE ¢ 00pa3aMi MPUPOIHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc, Kay4yKOB, PEIIeHHE 3KCIIEpUMEHTAJbHBIX 3a7ad o TeMme «Pacmo3HaBaHue
IUIACTMAcC ¥ BOJIOKOH».

Pacuérnsle 3anaun.

Haxoxnenne MonekyasipHOH (OpMyJbl OPTaHMYECKOTO COEAMHEHHS 1O MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJSIIMX B €ro COCTaB, HaXOXJEHHWE MOJEKYJSPHOH (hOpMyIJIbl OpPraHMYECKOro COEJUHEHMs Mo macce (00bEMy)
MIPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WIN MCXOAHBIX BELIECTB,
YCTaHOBIICHNE CTPYKTYpHOI (hOPMYIIBI OPraHNYECKOTro BELIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB
MOJy4EeHHUs], ONPEIeNICHHE JOJIM BBIX0Ja MPOAYKTa PEAKIUH OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmzarus MeXIpeIMETHBIX CBA3EH MPH M3YYEeHUH opraHmdeckor XxuMuu B 10 Kitacce ocymiecTBisieTcs yepes
HCIIOJIB30BAHUEC KakK O6H_II/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK " HOHHTHﬁ, MPUHATBIX B OTACIBbHBIX NPEAMETAX
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIHU3, CHHTE3,
KIaccu(uKanys, HabIroIeHHE, N3MEPEHNUE, SKCIIEPUMEHT, MOJIETb, MOJEIUPOBAHHE.

@dusuka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUUECKUN YpOBEHb, BELIECTBO, TENO,
00bEM, arperaTHoe COCTOSTHUE BELIECTBA, (PM3NUECKUE BEINUNHBI, SINHHLBI ©3MEPEHHS, CKOPOCTh, SHEPTHsl, Macca.



Buonorus: knetka, opraHu3M, JKOCHUCTeMa, Omocdepa, MeTabOJIM3M, HACIEICTBEHHOCTb, ABTOTPO(PHBIA W
reTepoTPOQHBIA THII MUTAHUS, OpOXKEHHE, (POTOCHHTE3, IBIXaHUE, OCIKH, YIJIEBOJIbI, KUPBI, HYKICHHOBBIC KHUCIOTHI,
(epMeHTEHI.

I'eorpadus: mone3Hple HCKOMTAEMBbIE, TOIUTUBO.

TexHomnorus: NHIEBbIE NPOAYKTHl, OCHOBBI PAIOHAJIBLHOTO MHTaHMS, MOIOIIME CPEJCTBA, MaTepuanbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIAS 1 HEOPITAHUYECKAS XUMUA

TeopeTndeckre OCHOBBI XUMHUU.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKH 3eMeHT. M3oTonbl. CTpoeHne 3IEKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHCIIA. JHEPreTHYeCKWe YpPOBHH W MOAYpPOBHU. AToMHBEIE opOuramu. Kimaccmpuxanms XUMHYIECKHX
smeMeHToB (s-, Pp-, d-, f-amemenrsr). PacmpenerneHue 3JEKTPOHOB IO ATOMHBIM OpOHTAIsIM. DJIEKTPOHHBIC
KOH()MTypannud aTOMOB 3JIEMEHTOB IIEPBOrO—4ETBEPTOTO IEPHOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHH,
JIEKTPOHHBIE KOHDUTYypaUK HOHOB. DIIEKTPOOTPHUIATEIEHOCTb.

[epnonmaeckuii 3akoH u Ilepmomgmueckas cuctema xumudeckux dnmeMeHToB (.M. MenneneeBa. Cas3p
NEPUOJUYECKOr0 3akoHa M Ileproguueckod cUCTEMBl XMMHUYECKHUX 3JEMEHTOB C COBPEMEHHOH TeOpuEl CTPOEHHUS
aTOMOB. 3aKOHOMepHOCTI/I H3MEHCHHS CBONCTB XHMHUECKHX JJIEMEHTOB H 06pa3yeM1>1x UMHU TOPOCTBIX M CJIOKHBIX
BEIIECTB TI0 TPYIIIaM U epHoAaM. 3HaueHHe nepuoauueckoro 3akoxa /I.11. Menzneneesa.

Xumuueckass CBsI3b. BHIbI XMMHYECKOM CBSI3U: KOBAJEHTHAas, WOHHAs, MeTajuindeckas. MeXaHu3Mbl
00pa3oBaHusi KOBAJICHTHOW CBSI3M: OOMEHHBIH M JOHOPHO-aKIENTOPHBIA. DHeprus W AnuHA CBs3H. [loJsipHOCTS,
HapaBJICHHOCTbL W HACBIIAEMOCTb KOBAJICHTHON CBS3H. KpaTHI)Ie CBs3MU. BO,Z[OpO[[HaSI CBA3b. Me)KMOJ'IeKyJ'IHpHLIe
B3aUMO/ICHCTBUSL.

BaneHTHOCTP ¥ BaJEGHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JEKTPOHHOW CTPYKTYpHI MOJEKYI C HX
TEOMETPHUYECKIM CTPOCHUEM (Ha IPUMEPE COSANHEHUIT HIIEMEHTOB BTOPOTO NIEPUOA).

IIpencraBneHne O KOMIUICKCHBIX coenuHEHHAX. CocTaB KOMIUIEKCHOTO HOHA: KOMIIEKCOOOpa3oBaTens,
JUTaHpl. 3HaUeHHE KOMIUIEKCHBIX coenHeHn. [ToHsITHe 0 KOOpIMHAIIMOHHON XUMUH.

BermmecTBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHWS. THIBI KPUCTAUIMYECKUX PEMIETOK (CTPYKTYp) H
CBONCTBA BEILIECTB.

[MonsiTre o aucnepcHbIX cucteMax. VictuHHble pacTBopsl. [IpencTaBienue o KOIONMIHBIX pacTBopax. CrocoOs
BBIPpAXKCHUA KOHLCHTPAIIUNU paCTBOPOB: MAaCCOBasA J0JIA BEIIECCTBA B PaCTBOPE, MOJIApHAsd KOHUICHTPAIIWA. HacmmeHHme
1 HEHACBHIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTH. KpHcTamIoruiparsl.

KJ'IaCCI/I(bI/IKaL[I/ISI U HOMCHKJIATypa HCEOPTaHWMYECKUX  BCHICCTB. TpI/IBI/IaHbHLIe Ha3BaHHUs OTACIIBHBIX
IIPECTaBUTENIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanms XMMUYeCKUX peakiuii B HEOPraHWYeCKOH W OpPraHUYeCKOi XMMHH. 3aKOH COXPAHEHHSI MAcChI
BEIIECTB; 3aKOH COXPAHEHUs M IIPEBPAIIEHHs SHEPTHU NPH XUMHUIECKUX peaknusx. TemnoBbie 3PEeKTHl XUMHIECKUX
peaknuit. TepMoXUMUUECKHe ypaBHEHNSI.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCHMOCTb OT Pa3iIM4HBIX (akTopoB. ['OMOTEHHBIE M TeTEepOTeHHbIC
peaknuu. Karanns u kaTanu3aTtopsl.

OOpatuMble ¥ HeoOpaTUMbIe peakIMi. XHUMHYECKOe paBHOBecHe. KoHCTaHTa XMMHYECKOTO pPaBHOBECHSI.
(DaKTOpI)I, BJIMAIOIINEC HA MOJIOKCHUC XUMHUYCCKOTO PAaBHOBECUA: TEMIIEpATypa, JAaBJICHUEC U KOHUCHTpAUUU BCIIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle Ilarense.

Onexrponurndeckas aucconuanys. CuibHble U cnabble 37eKTpoiuThl. Crenens aucconuanuu. Cpeaa BOIHBIX
pacTBOpOB: KUCIOTHAsA, HEUTpanbHasL, mienouHas. Bogopoansnii noka3atens (pH) pactBopa. ['maponus coneil. Peakunn
HOHHOTO OOMEHa.

OKuCINTENbHO-BOCCTAHOBUTENbHBIE peakuy. CTenensb okucineHus. OKUCIUTEIb U BOCCTaHOBUTEND. [Iponeccsl
OKHCJIEHHsT W BOCCTAHOBJICHHS. BakHeWIIne OKHCIHMTENIM M BOCCTAHOBHUTENH. METOJ 3JIEKTPOHHOro OanaHca.
OIEeKTPOJIU3 PaCTBOPOB U PACIIIABOB BEILECTB.

OKCNepUMEHTAIBHBIE METOJbl M3YUEHUs! BEIECTB M UX INPEBPAILEHUI: pa3loKeHUE MEepPOKCHAa BOAOpPOAa B
NIPUCYTCTBUM  KaTalu3aTopa, MOJEIM KPHCTAUIMYECKHX pEIIETOK, IpOBEJCHWE peaknuuid HOHHOro OOMeHa,
OTIpeJieJICHuE CPEeAbl pacTBOPOB C MOMOIIBIO MHIMKATOPOB, M3yYCHHE BIHSHUS pa3sIMuHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOH PC€aKIur U MOJIOKECHUEC XUMHUYCCKOTO paBHOBECHA.

Heopranuueckas xumusi.

ITonoxenune nemertaiioB B Ilepuoguueckoit cucteme xumudeckux odnemeHtoB .M. Menneneesa u
0COOCHHOCTH CTpPOEHUs MX aToMOB. Du3nyeckne CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpuMmepe
KHCIIopo/a, cepbl, pochopa u yrieposa).

Bomopox. Ilomydenwe, ¢u3mueckue W XHUMHYECKHE CBOWCTBA: PEAaKIMM C MeTalaMH M HeMeTallJIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. I'apuabl. ToOIUIMBHBIE 3TIEMEHTHI.

lanorensl. HaxoxneHne B Ipupoje, CHOCOOBI TONy4YeHUWs, (U3NYECKHME W XUMHYECKHE CBOWCTBA.
I'anorenoBomopobl. BaskHelime KUCIOpOACOAEpIKaLIHE COSANHEHUS TaloreHoB. JIabopaTopHble M IPOMBILIICHHbIC
CHOCOOBI MOJTyYeHHs TaIOTeHOB. [[pUMeHEeHNE IajJoreHOB M UX COCIUHEHHH.



Kucnopon, o3on. JlabGopaTopHble M MHPOMBIIUICHHBIE CIIOCOOBI MONyYeHHs Kuciopona. Pusmdueckue u
XMMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOPoaa 1 030Ha. OKCH/IBI ¥ IEPOKCHUIBL.

Cepa. HaxoxmeHne B mpHUpoje, CIIOCOOBI MONydeHUs, (pru3udeckne W XUMHUYEcKHe CBoHCTBa. CepoBOAOpOI,
cymsdunel. Oxcun cepri(IV), okcun cepei(VI). CepHuctas u cepHas KHCIOTHI B MX coili. OCOOEHHOCTH CBOWCTB
cepHOl KucHoThl. IIpuMeHeHue cepbl U €€ COeIUHEHU.

Azor. HaxoxneHue B NpHpoOze, CIOCOOBI MONy4eHHs, (U3MYECKHe W XUMHYECKHE CBOMCTBA. AMMHAK,
HUTpuAbl. OKCcHIB! a30Ta. A30THCTas W a30THAs KHUCIOTHI M uX coiid. OCOOEHHOCTH CBOWCTB A30THOM KHCIJIOTHI
[IpumeneHne a30Ta 1 €ro COeANHEHUH. A30THBIE YI0OpEHUSL.

®ocdop. Haxoxaenue B npupoje, crocoObl MoMydeHus, pusndeckue U xumudeckue cBoictBa. dochuns u
¢dochun. Oxcunpr Gocdopa, hochopras kucnora u e€ conu. [Ipumenenne docdopa u ero coenuuenuii. dochopHbie
yIoOpeHusI.

VYrnepon, HaxoXIeHWE B TpUponae. AJUIOTpomHBIE Moaupukaruu. Du3myecKkne W XUMHUYECKHE CBOICTBa
MIPOCTHIX BemIeCTB, o0Opa3oBaHHEIX yriaepomoM. Oxcua yriepona(ll), oxcun yrmepona(IV), yrompHas kuciora U eé
comi. AKTHBHPOBAHHBIA Yyroib, amcopOrus. Dymnepensl, rpadeH, yriepoaasie HaHOTPYOku. [IprMeHeHre TpOCTHIX
BEIIECTB, 00PAa30BaHHBIX YIIIEPOJIOM, U €T0 COCTMHEHHH.

Kpemunii. Haxoxnenne B mpupope, crmocoObl HONXy4eHHs, (QU3NUECKHE W XUMHYECKHe CBOHCTBA. OKCHI
kpemHHA(IV), KpeMHUEBast KUCJIOTa, CHIMKATHL. [IpuMeHeHHe KpeMHUS U ero coeauHeHuil. CTexio, ero noixydyeHue,
BHIBI CTEKJIA.

ITonmoxxenne wMetamoB B Ilepuomuueckoil cuCTeMe XHMHUYECKMX 3JeMEHTOB. OCOOEHHOCTH CTpPOEHHUS
AJIEKTPOHHBIX 000JI0UeK aTOMOB MeTasioB. O01ue pu3nueckue cBOHCcTBa MeTayuloB. [[puMeHeHne MeTauioB B ObITY U
TexHuKe. CIuiaBbl METaJUIOB.

DNEeKTPOXMMHUYECKUH Psi] HapsHKeHUH MeTamoB. O0Iue croco0b! TTOTyYeHNs] METaJUIOB: THIPOMETaLTyprHs,
MTUPOMETAIITYPIHs, 3NeKTpoMeTaTyprus. [ToaaTie o koppo3un MeTamioB. CriocoObl 3aIUTEL OT KOPPO3HH.

OOm1ast xapakrepucTika MetamioB [A-rpymmsr [leproandeckoil cCHCTeMBI XUMHYESCKHIX 3JIeMeHTOB. Hatpuii u
KaJIMi: oy4eHue, pru3ndeckue 1 XMMHUUECKHUE CBOMCTBA, IPUMEHEHNE MIPOCTHIX BEIIECTB M UX COCIMHEHHH.

Oom1ast xapakTepuctuka MetawioB [IA-rpymmsl [leproandeckolt CHCTEMBI XUMHYIECKHUX 3JIEMEHTOB. Maruuii u
KaIbLUH: MOJydeHHe, (PU3NYecKHe M XUMHYECKHE CBOWCTBA, NMPHMEHEHHE IIPOCTBIX BEIIECTB U HMX COCIUHCHHH.
JK&cTrocTb BOJIBI M CIIOCOOBI €€ yCTPaHEHHSL.

AmomMuHUIL: nonydeHue, (U3MYECKHE W XHMHUUYECKHE CBOMCTBA, NMPHUMEHEHHE IPOCTOTO BELIECTBA M €ro
coequHEeHU. AMGOTEpHBIE CBOWCTBA OKCHIA M THIPOKCHAA ATIOMUHUS, THIPOKCOKOMIUIEKCHI aTIOMUHUSL.

OOmiast xapakTepucTuka MeTawioB nodounsix mnoxarpynn (b-rpynm) Iepuoandeckoll cucTeMbl XHMHYECKHX
JJIEMEHTOB.

du3nueckre 1 XUMHYECKHE CBOWCTBA XpoMa U ero coequHeHuil. Oxcuasl u ruapokcuas! xpoma(ll), xpoma(Ill)
n xpoma(VI). Xpomatsl 1 TUXpOMATEHI, MX OKHCIHTEIbHbIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Omsnueckie U XUMHYECKHE CBOHCTBAa MapraHIa W ero coenuHeHnid. Baxueimme coenmuenus mapranna(ll),
mapranna(l1V), mapraana(VI) u mapraana(VIID). [lepmanranaT kamus, ero OKACIHTENEHBIC CBOMCTBA.

Oms3rueckie 1 XUMUYECKAE CBOWCTBA JKelle3a U ero coenquHeHni. OKcuapl, THAPOKCHAB U conu skene3a(ll) u
xene3a(Ill). [ToryueHne u npruMeHeHME KeJe3a U ero CIUTaBOB.

®dusndeckne M XUMHYECKHE CBOWCTBa Meau W e€ coeanHeHwil. [lomydeHme W mpuMeHeHMe Mean W eé
COEIMHEHU.

HuHk: nonydenue, Gu3ndeckre U XUMHYECKHe CBOHCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA U THAPOKCH/A [IMHKA,
THIPOKCOKOMIUIEKCHI ITMHKA. [IprMeHeHne IMHKA U €T0 COSIMHEHUH.

OKcIlepUMEeHTaJIbHbIE METOABI HM3YYEHHUS BEIIECTB M HX NPEBpalICHUN: H3ydeHHe o0pas3IioB HEMETallIOB,
ropeHue cepsl, ¢pocdopa, jxene3a, MarHus B KUCIOPOJIe, M3yUeHNE KOJUIEKINN «MeTaulbl U CIUTaBbI», B3aUMOJICHCTBIE
IIETOYHBIX U MIEJIOYHO3EMEJIbHBIX METAIUIOB € BOJIOH (BO3MOXKHO HCIIOJIb30BaHNE BHEOMATEpHalIoB), B3aUMO/ICHiCTBIE
LIMHKa M JKelie3a ¢ PacTBOPaMM KHCIOT M IIeJIouel, KauyeCTBEHHBbIC PEaKIWH HAa HEOPraHWYECKHEe aHWOHBI, KaTHOH
BOJIOPO/Ia M KATHOHBI METAJUIOB, B3aUMO/ICHICTBIE THPOKCHIOB AJTFOMUHHMS U IIMHKA C PACTBOPAMH KUCJIOT H LIEJI0YeH,
pelIeHNE AKCIIEPUMEHTAIBHBIX 3a7a4 1o TemaMm «[amorensl», «Cepa u e€ coeamHeHUs», «A30T M Gocdop U HX
COCAMHEHUS», «MeTauIbl IIaBHBIX TOATPYII», «MeTasl MOOOYHBIX MOATPYIIID.

XUMHUSL U KU3HB.

Ponp xumun B oOecrieueHUH YCTOHYHMBOTO PAa3BUTHS YeIOBeUeCTBa. [IoHATHE 0 HAyYHBIX METO/AaX MO3HAHUS U
METOJIOJIOTMH HAay4YHOTO HCCIIeAOBaHWA. HaydHble NPHHIMOB OpPTaHU3alMd XHMHUYECKOTO IPOHM3BOJICTBA.
[IpomsIIeHHBIE CLIOCOOBI MOMYYEHUS BaXKHEHIINX BEIIECTB (HA MpUMEpe MPOM3BOJICTBA aMMHAaKa, CEPHOM KHCIIOTHI,
MeTaHousa). IIpoMBIIIIeHHBIE CIIOCOOBI TONyYeHHsS METaUIOB M CIUIAaBOB. XHUMHUYECKOE 3arps3HEHHE OKPYKAromei
CpeIIsl ¥ €ro TMOCHeACTBHA. Poib XMy B 06ecrieueHUH SHepreTHIecKoil 6e301macHOCTH.

XuMusT W 340poBbe uyenoBeKa. JIekapcTBeHHBIE cpeacTBa. lIpaBmia HCHOIB30BAHUSA JIEKAPCTBEHHBIX
npenaparoB. Poib XUMHU B pa3BUTHH MEIULIUHEL.

XuMHSL TIMIIM: OCHOBHBIC KOMIIOHEHTBI, NHIUEBbIE [100aBkH. Posb xumMum B oOecrneyeHHH IHIIEBOH
0€3011acHOCTH.



Kocmernueckne u mapdiomepubie cpenctsa. berroBas xmmmsa. [IpaBmia 0Ge30MacHOrO  MCHONB30BAHUS
MpernapaToB OBITOBOM XUMHUU B TIOBCETHEBHOW KU3HHU.

XUMUS B CTPOUTENIBCTBE: BAKHEHIITHE CTPOUTEIBHBIC MaTePHAaJIbI (LIEMEHT, OETOH).

XWUMHS B CENBCKOM X03siicTBe. OpraHnuecKre 1 MUHEPAIbHbIC YA0OPEHHS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualbl, Kpackd, CTEKIO, KepaMuka. MaTepuasbl Uil SJIEKTPOHHUKU.
HanoTtexHomnoruu.

Pacuérnsle 3agauu.

Pacuérbl: mMacchl BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUECTBY BEIECTBA, MAcce WM OOBEMY
OJTHOTO M3 YYaCTBYIOIINX B PEaKIUH BEIIECTB, MacChl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEaKIMH, €CIIU OJHO
U3 BEIIECTB UMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTa PEakiiu, €CId OJJHO U3 BEIIECTB AaHO
B BHUJIE pacTBOpa C OINpPENEIEHHON MacCOBOW J0JIed pacTBOPEHHOIO BEILECTBA, MAaCcCOBOM JOIM U MOJSPHOU
KOHIICHTPAIMH BEIIECTBA B PACTBOPE, JOJIM BBIXOJa IPOJYKTa PEAKIIMH OT TEOPETHIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmzamus MeXnpeAMETHBIX CBA3eW MNpH W3ydeHNMH oOmed u Heopranmdeckod xumum B 11 Kiacce
OCYIIECTBIISICTCS Y€pe3 HCIONb30BAHMUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHATHH, MPUHATHIX B
OTJIETBHBIX IIPEAMETAX ECTECTBEHHO-HAYTHOTO IUKJIA.

OO1uIre ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHHE, HAYYHbIH (DaKT, TUIIOTE3a, TCOPHs, 3aKOH, aHaJIM3, CHHTE3,
KnaccuduKanys, NepuoJUIHOCTb, HAOJIIOICHNE, U3MEPEHHUE, SKCIIEPUMEHT, MO/IENb, MOJIETHPOBAHHE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3INEKTPOH, IPOTOH, HEHTPOH, HOH, U30TOIII, PaIMOAKTUBHOCTH,
MOJIEKyJIa, PHEPreTHUECKUIl ypOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHUE BEIIEeCTBAa, WACATBHBIA ras,
(bmuqecxne BCJIMYWHBI, CIUHULIBI UBMEPCHU, CKOPOCTh, SDHEPTUsA, Macca.

Bronorus: knerka, opranusM, sKocucTeMa, onocdepa, MeTabOIN3M, MaKpO- U MUKPOIJIEMEHTHI, OCIIKH, JKUPHI,
YTJIEBOJIbI, HYKJICHHOBBIE KHCIIOTHI, (PepPMEHTBHI, TOPMOHBI, KDYTOBOPOT BEIIECTB M OTOK YHEPTUH B SKOCHCTEMAX.

I'eorpadus: MuHEpasl, TOPHBIE TTIOPO/IBI, MOJE3HBIE HCKONIAEMbIE, TOIINBO, PECYPCHI.

TexHomorus: XUMHAYeCKas MPOMBIIIICHHOCTD, METaJLTYprus, CTPOUTEIBHBIC MaTepHabl,
CENIbCKOXO3SIIICTBEHHOE  NPOW3BOJCTBO, MHUINEBAasl IMPOMBIIUIEHHOCTh, (apMaleBTUYECKass IMPOMBIIIICHHOCTD,
MIPOM3BOJICTBO  KOCMETHYECKHUX IIPENapaToB, IPOWU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpPHAJIOB, 3JIEKTPOHHAs
MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IIPEIMETA

®I'OC COO ycranaBnmuBaeT TpeOOBaHMSA K pPE3yNlbTaTaM OCBOCHMSA OOYYArOIIMMUCS IIPOTPaMM CPEIHETO
o01iero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U PEJMETHBIM.

B cooTtBeTcTBHM € CUCTEMHO-ACATCIIbHOCTHBIM MTOAXO/I0M B CTPYKTYPE JIMYHOCTHBLIX PE3YJILTATOB OCBOCHUA
npeaMeTa « XUMEsD Ha yPOBHE CPEAHEro o01ero oopa3oBaHus BBIAEICHBI CICTYIONINE COCTABIAIONINE:

0CO3HaHHE 00YYAIOINMHUCS POCCHHCKON IPpaXIaHCKON MICHTHYHOCTH;

TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITENIEHOCTH U CaMOOTIPEICTICHHIO;

HaJIMYie MOTHBAIIMH K 00yUCHNIO;

TOTOBHOCTh M CHOCOOHOCTh OOy4aromIMXcs PYKOBOJCTBOBATHCS MNMPUHATBHIMH B OOIIECTBE INpaBWIAMH H
HOpPMaMH MOBE/ICHHS;

HaJIMYKe TPaBOCO3HAHMUS, YKOJIOTUIYECKON KYIIbTYpBbI;

CIIOCOOHOCTh CTaBUTh eI 1 CTPOUTD JKU3HCHHBIC TIJIAHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpeaMeTa «XHUMHS» OTpaxaroT CcHOPMUPOBAHHOCTH OIBITA
MTO3HABATENILHOM W TIPAKTHYECKOH [eATeTBbHOCTH OOydalolMXcs B TPOIecce peanu3aluu o0pa3oBaTeIbHON
JeSITeTbHOCTH.

JlmgHOCTHBIE pe3yibTaTBl OCBOGHHUS MpenMera «XHUMHSA» OTPaXKaroT CHOPMHPOBAHHOCTH  OIBITA
MIO3HABATEJILHOH W IPAaKTHYECKOH JAEATEIbHOCTH OOYyYaloIMXCs B IIpolecce peann3alun  o0pa3oBaTesIbHOM
JIeATeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOTO BOCIIUTAHHMS:

OCO3HaHMs OOYYalOIIMMHCS CBOMX KOHCTHTYLMOHHBIX IpaB M OOSM3aHHOCTEH, YBAXXEHUS K 3aKOHY U
IIPABOIOPSIIKY;

MPE/ICTABIICHUS O COLMAIBHBIX HOPMaXx U MTPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATSITHFHOCTH MPH CO3JaHWN YIeOHBIX HMPOEKTOB, PEIICHUH YIeOHBIX
1 MMO3HABATCJIbHBIX 3aJ1a4, BBINIOJIHCHUN XUMHUYCCKUX OKCIIEPUMCHTOB,

CHOCOOHOCTH MOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHTHI JIPYTUX IIpH aHaln3e
Pa3TUYHBIX BUOB Y4eOHOH JIeATENbHOCTH;

2) MaTpUOTHIECKOTO BOCIIUTAHHS:

IECHHOCTHOI'O OTHOIICHUA K UICTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEUYCCTBCHHOM XHUMHWH,

YBaKEHUS K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH M MPAKTHYECKOTO MPUIIOKEHUSI XUMHHU, OCO3HAHUS TOTO,
YTO JaHHBIE HAyKH €CTh pE3yJbTaT JUIMTEIbHBIX HAOJIONCHUH, KPONOTIMBBIX HKCIEPUMEHTAIBHBIX IOMCKOB,
MIOCTOSIHHOTO TPYyJa YYEHBIX U IPAKTUKOB;

MHTEpeca M I03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHHH M HOCIEIYIOUIEM aHailn3e MH(OPMALUH O MEepeloBbIX



JOCTHIKEHHUAX COBPEMEHHON OTEUYECTBEHHOW XHMUU;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSL:

HPaBCTBEHHOTO CO3HAHHMSA, 3STUYECKOTO MTOBEIEHHS;

CIIOCOOHOCTH OLIEHWBATh CHUTYallMH, CBA3aHHBIC C XWMHUYECKHMH SBICHUSMH, W IPHHUMATh OCO3HAHHBIC
pelleHNs], OpUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHBATH CBOE MOBEJCHUE U MOCTYIIKU CBOUX TOBAPHILEH ¢ MO3UIUI HPABCTBEHHBIX U MPABOBBIX
HOPM U C Y4ETOM OCO3HAHMS MOCIEACTBUN OCTYIIKOB,;

4) popMHUpPOBaHHUS KYIbTYPHI 310POBBS:

MOHMMaHMs IIEHHOCTEH 310poBOoro u Oe3omacHOro o0Opas3a KHM3HM, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (DM3MYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

coOMoIeHNs TIpaBUi OE30MacHOTO OOpaIIeHHsl C BEUIeCTBaMHU B OBITY, OBCEIHEBHOW XH3HH, B TPYIOBOM
JESITEIbHOCTH;

MOHVMAaHMS IEHHOCTH NPAaBWJI MHIWBHAYAIbHOTO M KOJUIEKTHBHOTO O€30MacHOTO MOBEACHHSA B CHUTYaLUsX,
YTPOXKAFOIUX 300POBBIO U JKU3HU JIIOJEH;

OCO3HaHHS IOCIEICTBUI W HEIIPUSTHS BPEAHBIX IPUBBIUEK (YTOTPEOICHNUS aJIKOT OIS, HAPKOTHUKOB, KYPEHHS);

5) TpyIOBOTO BOCTIHTAHHS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKON JEITEIbHOCTH, OOLIECTBEHHO IOJIE3HOM,
TBOPYECKOH U APYTUX BUAAX JESITEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PEIIEHHM NMPaKTUYECKHX 3ajad COLMAJIBHONW HAIpaBIEHHOCTH (B paMKax
CBOETO KJlacca, MIKOJIbI);

MHTEpeca K MPaKTUUIECKOMY H3Y4YCHHUIO Npo(deccuil pa3inuvHOro poja, B TOM YHCJIEe Ha OCHOBE NMPHUMEHEHUS
MIPEIMETHBIX 3HAHUHN 110 XUMUH;

YBa)KE€HUsI K TPYAY, TIOAIM TpyIa U pe3yabTaTaM TPYAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHAYalbHOM TpaeKTOpHu 0Opa3zoBaHUs, Oyaymied mpodeccuu u
peanm3aiy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YIETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
1 IOTpeOHOCTEH 001IecTBa;

6) 9KOJIOTHYECKOTO BOCIIHTAHUS:

9KOJIOTUUECKH [IeJIECO00PAa3HOr0 OTHOIIEHHUS K MMPUPO/IE KaK NCTOYHHKY CYILIECTBOBAHHS KHU3HHU Ha 3eMJIe;

MOHMMaHMs TJIOOANBLHOTO XapakTepa SKOJOIMYeCKHX NpoOJeM, BIHMSHUS SKOHOMHYECKHX MpPOLECCOB Ha
COCTOSTHUE MTPUPOJHOIN U COLUATIBHOM Cpeibl;

0CO3HaHMA HEOOXOJMMOCTH HCIIONB30BAaHMSA JOCTHKEHHH XHMMHU JUIS PEIICHHS BOIPOCOB PAIOHAIHLHOTO
MIPUPOJIOTIOIH30BAHNUS;

AKTUBHOTO HENPUATUS JACHCTBUM, NPHUHOCAIIMX BPEd OKpYXAlolled IpPUPOAHOM Cpele, yMEHMs
MIPOTHO3UPOBATH HEOIATONPHSTHBIE SKOJIOTHIECKHE TOCIEeICTBUS IPEIPHHUMAEMBIX ASHCTBHUI U IPEeIOTBpaIaTh HX;

HaJIM4Xs PA3BUTOrO SKOJOTMYECKOrO MBIIIIEHHS, HKOJOTUYECKOH KyIbTYphbl, OIBITA JAEATENBHOCTU
JKOJIOTUYECKON HANpaBIE€HHOCTH, YMEHHS PYKOBOJACTBOBATHCS HMHU B II03HABAaTEIbHOM, KOMMYHHKaTHBHOM U
COLMATIBHON IPaKTHKE, CIOCOOHOCTH M YMEHUSI aKTHBHO MPOTHUBOCTOSTE HJIE0JIOTHH XeModoon;

7) LEHHOCTH HAYYHOTO ITO3HAHUS:

MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON IPaKTHKHY;

MOHUMAaHHA CHeNU(UKH XMMUHU KaK HayKH, OCO3HAHUS €€ poiH B (POPMUPOBAHMM PALMOHAIBHOTO HAYyYHOTO
MBIIIUIEHUSI, CO3AaHMUH IEJIOCTHOTO TPECTABICHHUS 00 OKpY’KaloIleM MHUpPE KaK O €IWHCTBE NMPHUPOIBI U 4YelOBEKa, B
MO3HAHHU MPHUPOJIHBIX 3aKOHOMEPHOCTEH M PEllIeHUH MPOOJIeM COXpaHEeHHs IPUPOIHOTO PABHOBECHSI;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUH JUIi COBPEMEHHOW LMBWIM3aLMH: B €€ T'yMaHHUCTHYECKOW
HATPaBJICHHOCTH M BAKHON POJIM B CO3/IaHUH HOBOM 0a3bl MaTepHAIbHON KYJIbTYpHI, B PEIICHUHN TTI00aTBHBIX TPOOIIeM
YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, HHEPreTHUYECKOM, MUIIEBOM M IKOJOTMYEeCKOW Oe30macHoCTH, B
Pa3sBUTHH MEIMIUHEI, 00ECIIEYeHNH YCIOBUH yCHENIHOTO TPYAa U SKOJIOTHUECKH KOM(POPTHOH KHU3HU KaXJOT0 WieHa
00IIeCTBa,;

€CTECTBEHHO-HAyYHOU TIPAMOTHOCTU: TOHHUMAHHUS CYIIHOCTM METOJOB MO3HAHUs, UCIONb3YeMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIb30BaTh IIOJydaeMble 3HAHUS JUISl aHallM3a U OOBSCHEHHS SIBICHUN
OKpYXKAIOLIEro MHpa M NMPOMCXOAAIIMX B HEM M3MEHEHMH, YMEHHs JeJaTh 0OOCHOBAaHHbBIE 3aKIIOYEHUS HA OCHOBE
HAyYIHBIX ()aKTOB U MMEIOIIIXCS TAHHBIX C [ENBI0 MTOTyYeHHS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENIFHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS ISl PemIeHWs MpoOjieM B peabHBIX
KI3HCHHBIX CUTYaIUIX;

MHTEpeca K II03HAHUIO, HCCIIEA0BATEIHCKON IEATEIIEHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO, K AKTUBHOMY HMOIYYECHUIO
HOBBIX 3HAHUH MO0 XMMHUH B COOTBETCTBUH C )KM3HEHHBIMHU ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3iIM4YHbIX cepax npodecCHOHAIBLHOM eI TeIbHOCTH.

MeTanpeaMeTHbie Pe3yJbTAThl OCBOCHUS ITPOrPaMMBbI 110 XMMHHU Ha YPOBHE CpelHero o0Iiero oopasoBaHus
BKJIIOYAIOT:

3HaYUMble A (POPMHPOBAHMS MHPOBO33PEHUSI OOYYAIOIIMXCS MEKAMCIMIUIMHAPHBIE (MEXIIPEAMETHBIE)



oOmeHayYHbIe TOHATHS, OTPaXKaloI[We IEIOCTHOCTh HAYYHOH KapTHHBI MHUpa W CIENU(HUKYy METOIOB ITO3HAHMA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SBIICHHE, MpOIecC, CICTeMa, HaydHBINH (akT,
MIPUHIAIL, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHWE, HaOIIOJEeHWE, M3MEpeHHe, JKCIEePHIMEHT U
JpyrHe);

YHUBepCcallbHble ~ y4yeOHble  jeiicTBUs  (TO3HABaTeJbHbIE,  KOMMYHUKaTHBHBIC,  PETYJISITHBHBIE),
obecrnieunBaroniye GopMUpoBaHre PYHKIIMOHATEHON IPAMOTHOCTH U COLIMANIBHOI KOMITETSHIIMN 00YYaroIXcsi;

CIOCOOHOCTH 00YYAIOIIMXCS UCIIONb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U
yHUBepCaJbHbIEC YUeOHbIC ICHCTBHS B II03HABATEILHOM M COLMATILHOM IIPaKTHKE.

MeranpenMeTHble pe3yibTaThl OTPAKAIOT OBJIAJACHHE YHUBEPCAIbHBIMU y4YEOHBIMH IO3HABATEJIHLHBIMH,
KOMMYHUKATHBHBIMH U PETYJISATUBHBIME JCHCTBUSMHU.

OBageHre YHUBEPCANBHBIMA yIeOHBIMU TTO3HABATEIHHBIMHE JCHCTBUSIMH:

1) 6a30BBIC JTOTHUECKUE ACHCTBHS:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJH3MPOBATh IPo0IeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh IEeNN ACATENIFHOCTH, 3a/1aBasi mapaMeTpsl U KPUTEPUH MX IOCTIKEHHS, COOTHOCHTH PE3YNbTAThI
NeSITeIPHOCTH C TIOCTABICHHBIMH IICTISIMI;

WCIIONB30BaTh MPH OCBOCHUW 3HAHWH NMPHEMBI JIOTHYECKOTO MBIIUICHHUS: BBIIEIATh XapaKTEepPHbIC IMPU3HAKA
MOHATUI M YCTaHABIHMBATh UX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOUINE MOHITHSA U1 OOBACHEHUS OTICIBHBIX
(axToB U SIBICHUII;

BBIOMPATh OCHOBAHUSI U KPUTEPHH IS KIACCU(UKALINK BEIIECTB M XMMUUECKHX PEaKLIHiA;

yCTaHaBIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBA3U MEKIY U3y4aeMbIMU SBICHUAMU;

CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, NEIyKTHBHbIE, II0 aHAJIOTHU), BBIABIATH 3aKOHOMEPHOCTH
1 TIPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBICHHUAX, (DOPMYITHUPOBATH BBIBOJABI U 3aKITIOUCHUS;

NPUMEHATh B TMPOIECCe TO3HAHWS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH,
mpeoOpa3oBEIBATE MOJICIBHBIC NPEACTABICHUS — XHMHUYEeCKHH 3HaK (CHMBOI) JJIEMEHTa, XHMHYecKas (PopMmyda,
YpaBHCHHE XUMHUYECKOW PEAaKINH — IMPH pPEHICHHH yYeOHBIX MO3HABATENHHBIX M MPAKTUYCCKUX 3a1ad, IMPUMCHATH
Ha3BaHHBIC MOJICIFHBIC TIPEICTABICHUS JJIS BELBICHUS XapaKTePHBIX IMPU3HAKOB U3yJaeMbIX BEIICCTB M XHMHUYCCKHAX
peakuu.

2) 6a30BbI€ HUCCIIEN0BATENLCKHIE IECHCTRUS:

BJIaJI€Th OCHOBAMH METO/0B HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX PeaKIuii;

(opMynHpoBaTh LENM M 3aJadydl  HCCIENOBaHMSA, HCIOIB30BaTh IIOCTABICHHBIE UM CaMOCTOSTENIBHO
c(hOopMyJIHpPOBaHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA MO3HAHMS W OCHOBBI ISl (DOPMHUPOBAHUS THIIOTE3bI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;

BIAJeTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHMS M TPOBEICHHUS YYCHHYECKHX OSKCIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAONIOMATh 3a XOAOM IMPOIecca, CaMOCTOSTEIHHO MPOTHO3HUPOBATH €r0 pe3yibTar,
(dbopMynHpoBaTh OOOOIIEHUS W BBHIBOJBI OTHOCHUTEIFHO JIOCTOBEPHOCTH pPE3yJbTaTOB HCCICNOBAaHUS, COCTABIATH
000CHOBaHHBIH OTYET O MPOJICITAHHON padoTe;

mproOpeTaTh OMBIT YYCHHYECKON UCCIICAOBATEIBCKON U MIPOCKTHOH AEATEIFHOCTH, MPOSBIATE CIIOCOOHOCTE U
TOTOBHOCTB K CAMOCTOSITEIIFHOMY TIOMCKY METOJIOB PEUICHHUS NMPAKTHYECKUX 3a[ad, IPUMEHEHHIO Pa3JIMYHBIX METOIOB
MTO3HAHUS.

3) pabora ¢ uHpOpMAaIHEii:

OPHEHTHPOBATLCSI B PA3JIMYHBIX UCTOYHHMKaX HMH(OpMalWU (HAy4HO-TIOMIYJISIpHAsS JUTEpaTypa XUMHYECKOTO
CoJiepKaHusl, CIIpaBoOYHbIe 1MocoOus, pecypchl VHTepHeTa), aHaIU3UpOBaTh HHPOPMAIMIO PA3IHYHBIX BUIOB U (HOpM
MIPECTaBICHUS, KPUTHUECKHU OIEHUBATH €€ JOCTOBEPHOCTH M HEMIPOTHBOPEUUBOCTD;

(hopMynHpOBaTh 3ampPOCHl W MPHUMEHSATh pPa3NWYHbIE METOABl NpH TOMCKEe U 0TOope wH(pOpMAIWH,
HEOoOX0AMMOH ISl BHITIOJIHEHHUS YUeOHBIX 33/1a4 OIPEACIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIB30BaHUSA WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH W  Pa3IMIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BHIOMpATh ONTHUMaJbHYIO (opMy TpencTaBieHus uHopMmanuu (CXembl, TpaduKy,
JIarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAYUYHBIM SI3BIK B KauecTBE CPEICTBA NMpU paboTe ¢ XMMHYECKOW MH(pOpMaLMend: NMPUMEHATh
MeXInpeaMeTHbIe (PU3NIecKre 1 MaTeMaTHIECKHUe) 3HAKU U CUMBOIIBI, POpMyITbl, aO0peBHATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATIISITHOCTH.

OBguajieHre YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMU JIEHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOH TEMBI B XOJI¢ THAJIOTa W/WIHM AUCKYCCHH, BHICKA3bIBATH HJIEH,
(hopMyIHPOBATH CBOM MPENJIOKEHUS OTHOCUTEIHHO BBITIOIHEHNUS IPEATIOKESHHON 3aa4H;

BBICTYTIaTh C MPE3CHTANE pe3yabTaTOB IMO3HABATEIBHOMN NESATEIBHOCTH, MONTYYEHHBIX CaMOCTOSATENBHO WIIN
COBMECTHO CO CBEpCTHHUKAMHM NPU BBIIOJIHCHHM XUMHYECKOTO OKCIIEPUMEHTa, IpPaKTHYeCKoi paboThl 110
HCCJIEJOBAaHHUIO CBOMCTB H3y4YaeMBIX BEIIECTB, pEAM3allMM Y4eOHOro mpoekTa, W (OPMYJIHPOBATH BHIBOABI IO
pe3ysbTaTtaM MpoBeAEHHBIX UCCIIEA0BaHUI MyTEM COTTIACOBAaHMSI HO3UIMH B X0/1€ 00CY>K/IeHH 1 0OMEHA MHEHUSIMH.

OBajicHHE YHUBEPCANBHBIMU PETYJIATUBHBIMU JICHCTBHSAMHU:



CaMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO ACATEIHLHOCTD, ONPEACISIS €€ el U
3a7a4y, KOHTPOJIUPOBAaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh INpEIJaracMblii alropuTM [AEHCTBUH IpH
BEITIOJTHEHNH YIeOHBIX M HCCIIEOBATEIECKUX 3319, BEIOMpaTh HanOoee 3 PEeKTUBHBIN CITOCO0 WX PEIICHHS ¢ YIETOM
MOTy4eHHSI HOBBIX 3HAHUI O BEIECTBAX M XMMHUECCKHUX PEAKIIHX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

IMpeamerHbie pe3yabTaThl OCBOCHUS NMPOTPAMMBI 10 XMMUHU Ha YIiyOJEHHOM YpOBHE Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsl BKJIIOYAIOT CHenUdHUUYecKkue UIs yu4eOHOro mpenmera «XUMHs» HAaydHbIE 3HAHMS, YMEHUS U
CHoCcoObI JIEHCTBUI MO OCBOCHUIO, MHTEPIIPETAMU M NPEOOPa3OBaHUI0 3HAHUM, BUBI JIESTEILHOCTH MO MOTYYECHHIO
HOBOTO 3HAaHMs M TNPUMEHEHUIO 3HAHMWH B Pa3MUYHBIX YYEOHBIX CHUTYallMsX, a TAaKKE B pPEaNbHBIX >KU3HEHHBIX
CUTyallUsIX, CBSI3aHHBIX C XUMHeH. B mporpamMme mo XUMHM TNIpeIMETHBIE Pe3yabTaThl NMPEACTAaBIEHBI MO TojaM
U3y4YEHUSI.

IIpeameTHbIE pe3ynabpTaThl OCBOCHUS Kypca «OpraHndecKast XHMUsD OTPasKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUNA: O MECTE€ M 3HAYCHHH OPTaHMYECKOM XMMHHM B CHCTEME €CTECTBEHHBIX
Hayk u e€ ponu B OOECIeUYeHWH YCTOHYMBOTO pPa3BUTHsS YEJIOBEUECTBA B PEIICHUM INPOOIEM 3KOIOTHYECKOH,
9HEPreTUYECKON M MHUIIEBOI O€30IaCHOCTH, B Pa3BUTHH MEIUNNHbI, CO3JaHNU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB
9HEPTHH, B 00€CTIEUEHNN PAllMOHAIBHOTO IIPUPOIONIOIb30BaHNS, B (POPMHPOBAHUN MHUPOBO33PEHHS U 00IIEH KyJIbTYpPbI
YeJI0BEKa, a TAaKXKe IKOJIOTHUECKH 0O0CHOBAaHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U IPUPOTHOM cperie;

BIIQ/ICHUE CUCTEMOM XMMHUUYECKUX 3HAHUI, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIOIINE MOHSITHSI — XUMHICCKHI DJIEMEHT, aTOM, SJPO U 3JIEKTPOHHAs 000JI09Ka aToMa, s-, pP-, d-
aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aroMa, TMOpHIM3alus aTOMHBIX OpOWTalel, HWOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIICHh OKUCIICHHUS, XUMUUECKas CBA3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIH 0OBEM, yTIICpOIHBIA CKeleT, (GYHKIMOHANbHAs TPYIIa, painukall, CTPYKTYpHbIEe (HOpMYIsl (pa3BEPHYTHIE,
COKpam€HHBIE, CKEJETHBIE), W30MepUsl CTPYKTYpHas M TPOCTPAHCTBEHHAs (T€OMETpHYECKas), H30MEpBHI,
TOMOJIOTHYECKHH PAJ, TOMOJIOTH, YIJICBOAOPOIBI, KHCIOPOA- M a30TCOICpKAIINE OPTaHWYECKHUE COCTUHEHHS,
MOHOMEp, TOJIMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSANHEHUS,;

TeopuH, 3aKoHbl (mepuoamdeckuii 3akoH J[.M. MeHzneneeBa, TEOpHs CTPOCHHS OPraHMYECKHX BEILECTB
A.M. BytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBPAILICHUS SHEPTUHU NPH XMUMHUYCCKHUX
peaxIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3bIK XHMHM, MHMPOBO33pPCHUECKHE 3HAHUS, JeXKallde B OCHOBE
MTOHUMaHMS IPUINMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUIH;

MpPEACTAaBICHUA O MEXaHM3MaxX XHMHYECKMX PpEakIUi, TepMOJUHAMHUYECKMX M  KHHETHYECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHWUs, O B3aUMHOM BIIMSHUH aTOMOB M TPYII aTOMOB B MOJEKyJax (MHIYKTUBHBIH U
Me30MepHbIit 3 dekTsl, opuentantsl | u 11 pona);

(haKTOJIOTHMUECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBE, MOJIYYCHHH M OE30IIaCHOM HCIIOJIb30BAaHUM BasKHEHIINX
OpPraHUYECKNX BEUIECTB B OBITY M IIPAKTHUECKOM AEATEIHHOCTH YeNI0BEKa, OOINX HAYYHBIX MPUHINIAX XUMHYECKOTO
MIPOM3BO/ICTBA (HA MPUMEPE NMPOM3BOACTBA METAHOJIA, EpepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEpHBbIC MPU3HAKH HMOHITHH, YCTaHABIMBATh MX B3aUMOCBSI3b,
UCTIONIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPH ONMCAHUY COCTABA, CTPOCHHS M CBOWCTB OPTaHWYECKUX COCTUHEHHH;

c(OpPMUPOBAHHOCTh YMEHHIH:

UCTIONb30BaTh XUMHYECKYI0O CHMBOJIMKY [UISI COCTAaBJICHHS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKPAIIEHHBIX U CKEIETHBIX) (GOPMYJT OPraHMYECKUX BEIECTB;

COCTaBIATh YPAaBHEHUS XUMHMYECKMX pEakIWi M  pacKpblBaTh MX CYIIHOCTh: OKHCIHUTENBHO-
BOCCTAHOBHTEJIBHBIX PEAKIMH MOCPEICTBOM COCTABICHHS 3JIEKTPOHHOTO OajlaHca 3THUX PEaKIHi, peakiii HOHHOTO
oOMeHa MyTéM COCTaBJICHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

M3TOTABIMBAaTh MOJEITH MOJEKYJT OpraHMYeCKHX BEIIECTB U1 WIUIOCTPAIlMM WX XHMHUYECKOTO W
IIPOCTPAHCTBEHHOT'O CTPOEHMUS;

c(OPMUPOBAHHOCTh YMEHHMH: YCTaHABJIMBATh NMPHHAUIC)KHOCTh M3YUYEHHBIX OPraHWYECKHX BEIIECTB 10 HX
COCTaBy U CTPOCHHUIO K OINpEIEIEHHOMY Kiaccy/TpylIie COSJUHEHHH, aBaTh MM Ha3BaHHWS II0 CHCTEMaTHYECKOH
Homenknarype (IUPAC) w npuBOOWTH TpHBHAJIBbHBIE Ha3BaHUS JUIS OTACNBHBIX NPEICTABUTENECH OPraHUYECKHX
BEIECTB (STHJICH, alETWIEH, TONYOJI, TJIMIEPUH, STHICHIJINKOJb, (eHoi, (OopMajbJeru, aleTanbIeru], aleToH,
MypaBbUHAsl KHCIIOTa, YKCYCHas KHCJIOTa, CTEapHHOBAas, OJICMHOBAs, IaJIbMUTHHOBAs KHCJIOTHI, TJIMIHH, aJlaHWH,
ManbTo3a, (PPyKTO3a, aHWINH, JUBUHIII, H30IPEH, XJIOPOTIPEH, CTUPOI U IPYTHE);

c(hOPMHUPOBAHHOCTH YMEHHSI ONPEACIIATH BUJI XUMHUUECKOH CBA3M B OPTAHUIECKUX COCTMHEHHAX (KOBAJIICHTHAS
1 MOHHAA CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCT, YMEHHA NPHUMEHSTH TOJOKEHHS TEOPHUH CTPOCHHS OPTaHWYECKHX  BEIIECTB
A.M. Bytneposa aiist 00BbSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOPMHUPOBAHHOCT YMEHHH XapakTepHU30BaTh COCTaB, CTPOCHHE, (DU3WUECKHEe W XHUMHUYECKHE CBOICTBa
TUMUYHBIX MPEACTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJKAaHOB, IMKJIOAJIKAHOB, AJIKEHOB,
QJIKA/INCHOB, AJIKMHOB, apOMAaTHYECKHUX YIJICBOJOPOJOB, CIUPTOB, albJCTHJO0B, KETOHOB, KapOOHOBBIX KHCIIOT,
MIPOCTBIX M CJIOXKHBIX 3(HPOB, KUPOB, HUTPOCOSIUHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, yriIeBOAOB (MOHO-, M- U
MOJIMCaxXapyuioB), WILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXK/Iy HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMUYECKHX



peaKIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS TIOJTBEPKIATh Ha KOHKPETHBIX MPUMEpPax XapaKTep 3aBHCHUMOCTH PEaKIIMOHHON
CcrocOOHOCTH OpTraHMYECKMX COCAMHEHHH OT KPaTHOCTH WM THIA KOBAJCHTHOW CBS3M (G- M T-CBS3M), B3aWMHOTO
BJIMSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(hOPMHUPOBAHHOCTh YMCHHS XapaKTCPU30BATh UCTOUYHUKHU YTIICBOJOPOIHOTO CHIPhs (HE(Th, IPUPOIHBIN Ta3,
YroJib), CIIOCOOBI €ro MepepabOTKU U MPAKTHYCCKOE IPUMEHEHUE MTPOAYKTOB MEpepadOTKY;

c(hOpPMHUPOBAHHOCTh BIAJICHUS CHCTEMOM 3HAHHUI O €CTECTBEHHO-HAYYHBIX METO/IaX MO3HAHUS — HAOIIOICHUH,
HU3MEpPEHUH, MOJCIMPOBAHNH, IKCTIEPUMEHTE (PEAIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSTh STH 3HAHUS;

c(hOPMHUPOBAHHOCTh YMCHUS TPUMCHATH OCHOBHBIC OICPAI[MM MBICIUTEIBHON JEATCIFHOCTH — aHAIu3 H
CHUHTE3, CpaBHCHHE, O0OOIICHME, CHCTEMATH3AIMIO, BBIABICHUE MPUYUHHO-CIICJCTBCHHBIX CBS3CH — I M3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUi;

c(hOpMHUPOBAHHOCTS YMEHHUH: BBISBIATH B3aUMOCBS3b XUMHUECKUX 3HAHMHN C MOHATHAMU U TIPEICTABICHISIMA
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB s OoJiee OCO3HAHHOTO IIOHMMAHHS CYIIHOCTH MAaTepHabHOTO EAWHCTBA
MHpa, UCHOAb308aMb CUCTEMHBIC 3HAHMS MO OPraHUYECKOW XMMHU IS OOBSCHEHHS W IPOTHORWPOBAHUS SBIICHHM,
MMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpMHUPOBAHHOCTh YMEHHU: MPOBOJUTH PACUETHI IO XMMUYECKAM (POpPMYyIIaM M ypPaBHEHHSAM XUMHIYECKUX
PeaKIuii ¢ UCTIONIb30BaHHEM (DU3MYCCKHUX BEIUYMH (Macca, 00bEM Ta30B, KOJMYCCTBO BEIECTBA), XapaKTCPU3YIOIINX
BEIIIECTBA C KOJUUYCCTBCHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XUMHUCCKOW (POPMYIIBI BEIIECTBA MO HM3BECTHBHIM
MacCOBBIM JIOJISIM XUMUYECKUX JIEMEHTOB, MPOAYKTAM CTOPaHUs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMCHHUI: MPOTHO3UPOBATh, AHATH3UPOBATH M OIICHUBATH C MMO3MIMH JKOJOTHYCCKOM
0€30MMacHOCTU TOCIEJCTBHUS OBITOBOW M MPOHM3BOJCTBEHHOW JCATEILHOCTH YECIOBEKAa, CBS3aHHOW C IepepaboTKoit
BEIIIECTB, MCIIOIB30BATh MTONyYSHHBIC 3HAHUS IS PUHATHS TPAMOTHBIX PEUICHAN po0IeM B CUTYAIHAX, CBI3aHHBIX C
XHMHEH;

c(OPMHUPOBAHHOCTh YMCHHH: CAaMOCTOSTEIBHO IUIAHHPOBATh M MPOBOIUTh XHMHYCCKHH OSKCICPUMEHT
(morydeHNe ¥ M3y9YCHHE CBONCTB OPTraHUMIECKHUX BEIECTB, KAUECTBEHHBIC PEAKINH YTIIEBOIOPOIOB Pa3IMIHBIX KIACCOB
U KHUCIOPOACOAEPKAIIUX OPraHMYECKUX BELIECTB, PEIIEHUE OHKCIEPUMEHTAJIbHBIX 3aJad M0 PAaclO3HABAHUIO
OpTaHMYECKHX BEIIECTB) C COONIO/ICHHEM NpaBWI OE30MaCHOTO OOpalleHHs ¢ BEIISCTBAMH MU JIAOOpaTOPHBIM
00opymoBaHuEeM, GOPMYIUPOBATH II€7b UCCICIOBAHNUS, PEACTABIATh B PA3IMIHON (OpMe pe3yabTaThl IKCIICPUMEHTA,
aHAJIM3UPOBATh U OIIEHUBATH MX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHIA:

coOJIIOIaTh MPaBUIIa KOJOTHUYCSCKH 1[EJIECO00PAa3HOr0 MOBEACHHS B OBITY M TPYJOBOM NCSITEIBHOCTH B LEISIX
COXPaHEHMs CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOIHOM Cpeibl U JOCTUKEHUS €€ YCTONUMBOTO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBUS Ha J>KUBbIE OPTraHU3MBl ONPENEIEHHBIX OPraHUYeCKUX
BEIIECTB, HOHMUMAsI CMEICT IToka3arens IT/1K;

aHAITM3UPOBATH I1eJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWMYCCKHX BEIICCTB B NMPOMBIIUICHHOCTH W B OBITY C
TOYKH 3PEHHS COOTHOLLEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIITh IICJICHANIPABICHHBIA IMOWCK XHMHUYECKOH WH(pOpMAIMA B
Pa3IMYHBIX HCTOYHHWKAX (HaydHas M y4eOHO-HaydHas ITUTEparypa, CpeAcTBa MaccoBoi wmH(popMmanmu, MHTEpHET M
IpyTue), KPUTHYECKH aHAJU3UPOBATh XHMHYECKyl0 WH(opMarmio, mepepabaTeiBaTh €€ ¥ HCMOJh30BAThH B
COOTBETCTBHUH C ITOCTABJICHHOW y4eOHOM 3a1aueii.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO01as 1 HeopraHudecKasi XUMUSD) OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPEICTABICHHN:

0 MaTepUAILHOM €IWHCTBE MHUpPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTU SIBIIEHUH TPUPOJIBI, O MeCcTe W
3HAUEHUU XUMHUHU B CHUCTEME ECTECTBEHHBIX HayK W €€ poju B 00ECIEeYeHWH YCTOWYMBOTO Pa3BUTHsI, B PEIICHUH
MpoOJIeM 3KOJIOTUYECKOH, SHEPreTHYEeCKON W MHUIIEeBOH O0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBI, CO3JAHHH HOBBIX
MaTepHUAJIOB, HOBBIX MCTOYHUKOB 3HEPTUH, B OOCCIICYCHUU PAMMOHAIBLHOTO MPUPOIONOIB30BaHUs, B (DOPMUPOBAHUU
MHPOBO33PEHUS U 00IIeH KyJIbTYPHI YEIIOBEKA, a TAK)KE IKOJIOTUIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
U TIPUPOJIHOM Ccpee;

c(hOpMHUPOBAHHOCTH BIIAJCHUS CHCTEMON XUMHYCCKIX 3HAHHUN, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIATaIONINE TOHATHS — XHMHUYECKHAN 3JIECMEHT, aTOM, PO aToMa, U30TOIIbI, AIEKTPOHHAsT 000JI0YKa
aroma, s-, p-, O-aToMHbIE OpOHMTald, OCHOBHOE M BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHAM3AIMS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCJICHHS, XHMHUYECKas CBS3b
(KoBaJieHTHAsl, NOHHASI, METALIUYECKast, BOJAOPOHAS), KPHCTAJUIMIeCKass pemiéTka, XUMHUYECKas pPEeakius, pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, IIEKTPOIUTHIESCKAS TUCCOIMAIINS, CTENEHb TUCCOIMAIINN, BOJIOPOIHBIA MOKa3aTelb,
OKHCJIUTEIh, BOCCTAHOBUTEID, TETLIOBON 3PPEKT XUMUIECKON peaKIH, CKOPOCTh XUMUYECKOW PEaKIH, XUMUIECKOE
paBHOBeECHE;

TEOpUU M 3aKOHBI (TEOpHUsS DIEKTPOIUTHUYECKON aucconuanuu, nepuonuueckuii 3akon [[.U. Menneneesa,
3aKOH COXPaHEHUS MAcCChl BEIIECTB, 3aKOH COXPAaHEHHUS U MPEBPAILEHUSI SHEPTUU MPHU XUMUYECKUX PEAKLMSIX, 3aKOH
MOCTOSIHCTBA COCTaBa BEIICCTB, 3aKOH JICHCTBYIOIIUX MAcC), 3aKOHOMCPHOCTH, CHUMBOJHMYCCKUI SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIekKAIIMe B OCHOBE MOHMMAHUSI MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUM;



COBPEMEHHBIE MPEICTABICHHUA O CTPOCHHH BEINECTBA HA ATOMHOM, HOHHO-MOJEKYISPHOM H HaJMOJIEKYIIPHOM
YPOBHSIX;

NPEACTaBICHUS O MEXaHM3MaX XHMMHYECKHX peakUui, TEepMOJUHAMUYECKHX M  KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MIPOTEKAHKA, O XUMHUYECKOM PABHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;

(baxTOJIOTHYECKHE CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJYYEHHH M O€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHWYECKHX BEIIECTB B OBITY U IPAKTUYECKOH JEATeNIbHOCTH 4YeJOBeKa, OOLIMX HAayYHBIX HPUHIUIIAX
XMMHYECKOT0 IPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISBISITH XapaKTEPHbIC MPU3HAKH IOHSTHI, YCTaHABIMBATh MX B3aUMOCBSI3b,
HCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMUCAHUN HEOPTaHNYECKUX BELIECTB U UX MPEBpaILEeHU;

c(OpPMUPOBAHHOCTH YMEHUsI HCIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JAJISI COCTaBJIECHUs (JOPMYJ] BELIECTB U
YpaBHEHHH XUMHYECKHUX peakiui, cucremarmdeckyto HomeHknarypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS OTAEIHHBIX
BEIIECTB;

c(OpPMUPOBAHHOCTE YMEHHS ONPENCNATh BAJICHTHOCTh M CTEICHb OKHCICHHA XHMHYECKHX 3JIEMEHTOB B
COCIAVMHEHUSX, BUJl XMMHUYECKON CBSI3M (KOBAJICHTHAS, MOHHASA, METAIIIMIECKAs, BOAOPOIHAS), TUI KPHUCTAILIMIECKOH
PEIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTH YMEHHS OOBSICHATH 3aBHCHMOCTh CBOMCTB BEIECTB OT BHAA XMMHYECKOH CBSI3M M THIIA
KPHUCTAJUTMUECKOM PelIéTKH, 0OMEHHBIH U IOHOPHO-aKIENITOPHBIA MEXaHH3Mbl 00pa30BaHUs KOBAJCHTHOH CBsI3Y;

c(OPMUPOBAHHOCTh YMEHHIA:

KJIacCU(PUIMPOBATh: HEOPraHWYECKHE BEIIeCTBA 110 HMX COCTaBY, XUMHYECKHE PEaKIHUU I10 Pa3In4HBIM
npu3HakaM (YHCIIy M COCTaBy pEardpylooliMX BEIIECTB, TEIUIOBOMY 3(QEeKTy peaklyH, H3MEHEHHIO CTeleHel
OKHCIICHHS 2JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTaJln3aTopa U Apyrue);

CaMOCTOATENIHHO BBIOMPATh OCHOBAHUS M KPUTEPHHU VIS KIACCU(PHUKAIINN H3yYaeMbIX BEIIECTB U XMMUYECKUX
peakuui;

cOpPMHUPOBAHHOCTE YMEHHUS  PAcKphIBaTh CMBICH Iepuoaudeckoro 3akoHa J[.J1. MennpeneeBa u
JEMOHCTPHPOBATh €T0 CHCTEMATH3UPYIONIYIO, OOBSICHUTENBHYIO M POTHOCTUYECKYIO (DYHKIIWH;

c(OpPMUPOBAHHOCTh YMEHHI:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB M HOHOB XHUMHMYECKHX JJIEMEHTOB IEPBOTrO—YETBEPTOrO
nepuonos llepuomguueckoit cucremsl JI.M. MeHnneneeBa, HCHNONB3ysl IOHATUS «IHEPrETUYECKHE YPOBHUY,
«OHEPTreTHYCCKHEe MOMYPOBHM», «S-, P-, O-aToMHBIC OpOHTAaIM», «OCHOBHOE H BO30YXAEHHOE IHEPrETHYCCKHE
COCTOSIHUS aTOMay;

00BSACHATH 3aKOHOMEPHOCTU U3MECHCHUSA CBOMCTB XMMHYECKHUX DJIEMEHTOB U HX CO@I[I/IHCHI/Iﬁ o nepuoaam u
rpynnam Ilepuonuueckoin cucremsl .M. MenneneeBa, BaJIeHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHUA UX DJICKTPOHHBIX O60HO‘ICK;

c(OpPMUPOBAHHOCTE YMEHMH: XapaKTepH30BaTh (OMHMCHIBATh) OOIIME XHMMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIAaCCOB, MOATBEPXKIATh CYLIECTBOBAHME I'€HETHYECKON CBSI3HM MEXJYy HEOPTaHHMYECKHUMH BEIIECTBAMH C
MOMOIIBIO0 YPABHEHUI COOTBETCTBYIOIUX XUMUYECKHX PEAKIHIA;

c(OPMHUPOBAHHOCTH YMEHUSI PAaCKPBIBATh CYIIHOCTB!

OKHCJINTEIHbHO-BOCCTAHOBUTEBHBIX PEAKIUI IOCPEJCTBOM COCTABJICHHS JIJICSKTPOHHOTO OajaHca 3THX
peaKnuif; peakuii HOHHOTO OOMEHa IMyTEM COCTaBJICHHS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHHH;

peakiuii TuIpoIIn3a;

peaxiuii KoMITJIeKcoo0pa3oBaHus (Ha IpUMeEpe THAPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHHS);

c(OPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAHHS XMMUYECKUX DPEaKIUid ¢ y46TOM HX
OHEPICTUYCCKUX XapAKTCPUCTUK, XapaKTEp U3MCHECHUA CKOPOCTU XHUMHUYECKOM pCaKku B 3aBUCUMOCTH OT Pa3JIMYHBIX
(hakTOpOB, a TaKKe XapakTep CMEUICHHs] XUMUYECKOTO PaBHOBECHS TIOJ BIMSHHEM BHEIIHUX BO3JCHCTBUN (TPUHIUTT
Jle larense);

c(OPMUPOBAHHOCTH YMEHUsI XapaKTE€pU30BaTh XMMHUECKHE PEaKIUH, JIS)KAIIHE B OCHOBE MPOMBIIIIEHHOTO
TIOJTYYEHHs] CEPHOM KHCIIOTHI, aMMHaka, oOIine Hay4HbIE NPHHIMIIB XUMHYECKHX HPOU3BOJICTB; 1I€IeCO00Pa3HOCTD
NIPUMEHEHNS] HEOPTaHWYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAaHMH O METO/JaX HayYHOTO IO3HAHWS SIBICHUH NPHPOIBI —
HaOJI0/IeHue, U3MEpEHHe, MOJIEIMPOBaHNE, SKCIIEPUMEHT (peabHBIH U MBICIICHHBIN), UCIOIb3YEMBIX B €CTECTBEHHBIX
HAyKax, yMEHUS npumeHAmd ITH 3HAHMAA TPH HKCHEPUMEHTAIBHOM HCCICIOBAHWU BEHIECTB WM IS OOBSICHEHUS
XUMHNYCCKUX HBHGHI/Iﬁ, NMECIONINX MECTO B IPUPOJIE, HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCQ}IHQBHOﬁ KU3HU,

Cq)OpMI/IpOBaHHOCTB YMEHUA BBIABJIATH B3AMMOCBA3b XUMHUYECCKUX 3HAHUM C TOHATUSIMH U pEACTABIICHUAMU
ApYrux €CTECTBEHHO-HAYYHBIX MMTPEAMETOB IJI 0oJsiee 0CO3HAHHOI'O IIOHUMAaHUS MaTCepUuaJIbHOTO €ANHCTBA MHUPA,

c(hOpMHPOBAHHOCTH YMEHUS TPOBOAUTH PACUETHI:

C HCITOJI30BAHNEM TIOHITHH «MaccoBasi I0JIS BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHIICHTPAITIS;

Macchl BelllecTBa WM 00bEMa rasa mo M3BECTHOMY KOJIHMYECTBY BELIECTBA, Macce WM O00BEMY OAHOTrO M3
YUYaCTBYIOIIMX B PEAKIMH BEILECTB;

TerIoBoro 3dexTa peakuu;

3HA4YEHUs BOJOPOAHOTO MOKAa3aTeNsl pACTBOPOB KUCIIOT U LIEI0UYEH ¢ U3BECTHOM CTENEHbIO AUCCOLUALIUN;



Macchl (00pEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa PEAaKIHU, €CIM OAHO M3 MCXOIHBIX BEIIECTB AAHO B BHIE
pacTBopa ¢ onpeaeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIESCTBA WU TaHO B M30BITKE (MMEeT IPUMECH);

JTOJIHM BBIXOJIA TIPOJYKTA PEaKITiH;

00BEMHBIX OTHOIIIEHHH Ira30B;

c(hOPMHUPOBAHHOCTh YMCHHUH: CaMOCTOSTEIBHO IUIAHUPOBATH W MPOBOJUTH XUMHUYCCKUN OSKCICPUMECHT
(mpoBencHHUE peakiMii HOHHOTO OOMCHA, MOATBEPIKACHUE KayeCTBEHHOTO COCTABa HEOPTaHUYECKHX BCIICCTB,
OTIPE/ICTICHUE CPEIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 HHIUKATOPOB, U3yYCHHE BIUSHHS Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEeaKIMH, pelleHHe SKCIEPUMEHTaIbHBIX 3aJad mo Ttemam «Metamnsly U «Hemeramnsl») c
cOOJFO/IeHHEM TpaBUII 0E30IaCHOT0 OOpPAICHUS C BEIIECTBAMH U JIA0OPATOPHBEIM 000pYIOBaHUEM, (HOPMYIHPOBATH
LIeJIb UCCIICIOBAHMS, TIPEACTABIATh B PA3IUUHON (hOpMe pe3yabTaThl IKCIICPUMECHTA, aHATM3HPOBATh U OICHUBATH MX
JOCTOBEPHOCTE;

c(OPMHUPOBAHHOCTh YMEHH: COONIOAATh MpaBWiIa ITOJIB30BAHHUSA XHUMHYECKOH TOCYIOW W J1a0OpaTOpHBIM
obopymoBaHHEM, OOpaIIeHHs C BEHmIECTBAMH B COOTBETCTBHH C HMHCTPYKISIMHA IO BEIIOJHEHHIO Ja0OPaTOPHBIX
XAMHWYECKUX OIBITOB, JKOJOTHYECKH IIeTIECOOOpa3HOT0 MOBEACHHS B OBITY W TPYIOBOM AEATENHHOCTH B MEIAX
COXpPaHEHHS CBOETO 370POBBS, OKPYXKAIOMIECH MPUPOTHON CPEeIbl U JOCTIDKEHIS €€ YCTOHYNBOTO pa3BUTH, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO ICHCTBUS Ha JKUBBIE OPTaHU3MEI OTIPENEIEHHBIX HEOPTAHMICCKUX BEIIECTB, TIOHMMAst CMBICT
nokazarens [1/JIK;

c(hOPMHUPOBAHHOCTh YMCHHIA: OCYIIECTBIIATh IICJCHAMPABICHHBIN IMOMCK XUMHYECKOW HH(OpMAIu B
pa3MuHBIX MCTOYHMKAxX (HaydHas M ydeOHO-Hay4yHas JHTeparypa, cpeicTBa maccoBodl uHpopmauuu, WHTepHeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBaTh XHMMHUYECKYI0 HH(OpMAIHMIO, IepepadaThiBaTh €€ U HUCIOJIb30BaTh B
COOTBETCTBHUH C ITOCTABJICHHOW Y4eOHOM 3aaueii.
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3aga4 no teme "CrnupThl
u deHobr"

CucreMaTusanus

54 000011IeHNe 3HAHU 110
TeMe
AJBZICTHIIBI i KETOHEL https://lesson.acade
DIEKTPOHHOE CTPOCHHE my-

gy | ST
obmmas opyyia ’ u.ru/lesson/8664b31
H3oMepHA 1 ’ 9-0ba3-4945-b076-

chb7ae5858b90
HOMEHKJIaTypa
https://lesson.acade
AJBIETUABI U KETOHBI: my-
56 (hu3uYecKre CBOMCTBA; content.myschool.ed
’ u.ru/lesson/8664b31
peaKIuy MPUCOCTUHEHUS 9-0b33-4945-b076-
chb7ae5858b90
Peakuuu okucienus u

57 KaueCTBEHHbBIE PEAKIIHH
QJIBJICTUIOB M KETOHOB

58 Crioco0bl mostyueHus
QJIbJICTHJIOB 1 KETOHOB

https://lesson.acade
OAHOOCHOBHBIE my-
npeenbHbIe KapOOHOBBIE content.myschool.ed
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KHCJIOTEI, 0COOEHHOCTH u.ru/lesson/b4feaa04
CTPOECHMSI UX MOJIEKYJI -3438-4b57-a3ec-

ba0f9fe63c0d
https://lesson.acade
N3omepus u my-

60 HOMEHKJIaTypa content.myschool.ed
KapOOHOBBIX KHCIIOT, UX u.ru/lesson/b4feaa04
¢bu3nueckue cBoiicTBa -3438-4b57-a3ec-

ba0f9fe63c0d
XHWUMUYECKUE CBOKCTBA

61 peeabHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT
OcobeHHOCTH CBOMCTB
MYpPAaBbUHOMN KHCIIOTBHI.
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Mmuoroo6pasue
KapOOHOBBIX KHUCIOT
OCOOEHHOCTH CBOMCTB: https://lesson.acade
HeMnpeIeIbHbIX U my-

63 apOMaTHYECKHUX content.myschool.ed
KapOOHOBBIX, u.ru/lesson/71ac43f2

TUKapOOHOBBIX,

-a0d4-4945-a0eb-
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THAPOKCHKAPOOHOBBIX
kucior. lIpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

ITonsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

1e59cd5f4dof
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CriocoOsl mostyueHus u
MIPUMEHEHHE
KapOOHOBBIX KHUCJIOT

66

67

68

69

CrnoxHble 3¢upsL:
TOMOJIOTHYECKHH PAI,
obmras popmyina,
U30Mepus 1
HOMEHKJIaTypa

dusnueckue u
XUMHMUYECKHE CBOICTBA
3¢upoB

Pemenne pacu€rHbix
3a/1a4: 110 YpaBHEHHIO
XUMHUYECKOHN PEAKLMH, Ha
olpezeyieHue
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHUYECKOTO
BelIeCTBa

[IpakTuueckas pabora Ne
3. Pemenue
AKCTIEPUMEHTATBHBIX
3aja4 Mo Teme
"KapOoHOBBIE KHCIIOTHI.
Croxuble 3¢upsr"”

70

Kupsr: ctpoenue,
¢buznyeckue u
XUMHUYECKHE CBOWCTBA
(runpoinus)

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/71ac43f2
-a0d4-4945-a0eb-
1e59cd5f4dof
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Oco0eHHOCTH CBOMCTB
JKUPOB, COAEPIKAIINX
OCTaTKH HEPEeIbHBIX
KUPHBIX KUCITOT. JKUpbI
B IIPUPOJIC

72

Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Moroliee JeiicTBre.
[TonsiTue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/71ac43f2
-a0d4-4945-a0eb-
1e59cd5f4dof
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T'enetnyeckas cBsI3b

https://lesson.acade
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YTJIEBOJIOPOJIOB M
KHUCJIOPOJICOACPKALTUX
OpraHUYECKUX BEIIECTB

my-
content.myschool.ed
u.ru/lesson/75957f70
-50f4-4910-b706-
ac2d1b0f4c26
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77

78

Pacué€tpl no ypaBHEHUSIM
XMMHYECKUX PEAKIUI

CucreMaTuzanus u
0000111eHYE 3HAHUHA 110
TEME

OO01mas XxapakTepucTHKa
YTJIEBOJIOB U
KJIaccupUKaIms
YIJIEBOJIOB (MOHO-, - U
MOJIMCAXapHU/IbI)

MoHocaxapubl:
¢bu3nueckre cBOCTBa U
HaxO0XXIECHNUE B IIPUPOLE

[IpuMeHeHue IrroKo35lI,
e€ 3HaUYCHUE B
KHU3HEICATCILHOCTH
Oopranu3Ma

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/709ce43a
-deb6-4281-963b-
01d2e212d4d0

79

Jucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupone
U IIPUMEHEHHUE
JIMCaxapuI0B

80

81

[Tonmucaxapuabl:
CTpOeHHuE
MaKpOMOJIEKYI,
¢buznueckue u
XMMHUYECKHE CBOMCTBA,
IpUMEHEHHE

[Tonsarue 06
HCKYCCTBEHHBIX
BOJIOKHAX

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/690fbb76
-f94a-4f77-bbbe-
3d3ae748f716

82

83

Pemenue pacueTHbix
3a7a4 Ha ONpEIeTICHHE
JIOJIM BBIXOJ1a MIPOAYKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MO>KHOTO

Cucremarusanusa 1
000011IeHNE 3HAHUH 110
pasneny

84

KontponbHas pabota mo

https://lesson.acade
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Teme my-
"Kucnopoaconepxarine content.myschool.ed
OpraHHuYeCcKue u.ru/lesson/66a7bd9
coeuHeHUs" 4-2bc5-4ec7-b7c7-

£f893919d25a
AMHHL: https://lesson.acade
KJIacCU(UKALIUS,

CTPOCHHE MOJICKYI,
obmras popmyina,
U30Mepus,
HOMEHKJIATypa
dbusnueckre CBOMCTBA

my-
content.myschool.ed
u.ru/lesson/0c608a59
-4c69-4481-839%-
9205f201b73e
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87

88

89

XUMHYECKHAE CBOMCTBA
amn(aTHIecKuXx aMHHOB

AHWIMH: CTPOCHHUE
aHUJIMHA, 0OCOOEHHOCTH
XHMHYECKHUX CBOMCTB
AHUJINHA

CriocoOpl mostyueHus u
MPUMEHCHHE
am(aTHIecKuX aMHHOB

AMMHOKUCIIOTHI:
HOMEHKJIATypa "
nuzomepusl, pusnueckue
cBoiicTBa. OTAENbHBIE
MIpeICTaBUTENH O~
aMUHOKHCIIOT

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/c2f2f3d7
-43d1-4873-ace0-
78eca6009628
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91

92

XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOTHYECKOE
3HaYEHHE aMUHOKHUCIIOT.
CuHTe3 U TUIPOIN3
MENTUI0B

benku xak npupoaHbie
MIOJIMMEPBL; CTPYKTYPBI
0enKoB

XHUMHUYECKHUE CBOMCTBA
O€JIKOB

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/c2f2f3d7
-43d1-4873-ace0-
78eca6009628

93

A3zoTcoaepxaiiue
TreTCPOUUKINYICCKHUEC
COEIMHEHMUSL.
HyKJ'IeI/IHOBble KHUCIIOTHI:
COCTaB, CTPOCHHE U
Ouosornueckast pojib
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[TpakTrueckas padota No
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96

4. Pemrenue
OKCIICPUMCHTAJIbHBIX
3a/1a4 1o TemMe
"AzoTcoaepkaiiue
OpraHuyecKue
coeIuHeHUS "

[Ipaktuyeckas pabora Ne
5. Pemenue
BKCHepI/IMeHTaHBHBIX
3a7a4 110 TEME
"Pacno3naBanue
OpPraHHYECKUX
coeauHeHM"

KonTponbHas padota no
Teme "A3zoTcoaepxkaniue
OpraHUYECKUE
coenuaeHus"

97

98

99

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHHUI U METO/IBI
HX CHHTE3a —
MOJIMMEPH3AIUA U
IMOJINKOHIEHCALTUS

IImacTMaccel.
Yrnmmzanusa u
nepepadoTKa MIacTuKa

DnacTOMEpHI:
HATypaJbHbIN
CUHTETHYECKHE KaydyKH.
Pesnuna

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/45b81dac
-acha-440e-99e3-
14c3ba78050a

100

101

102

Bonokna: HaTypanbHbl€,
HCKYCCTBEHHBIE,
CUHTETHYECKUE.
[Tonumepsr
CIELIMAIBHOTO
Ha3HAYCHUS

[IpakTuueckas padora No
6. Pemenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
"Pacrio3HaBanue
IUIACTMACC ¥ BOJOKOH"

O600mmenue u
cucTeMaTu3anus
M3Y4YEHHOI0 MaTepuaia
o TemMe
"BricokOoMONEKyIsIpHbIE
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‘ coenuuenus"

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 3 6
11 KJIACC
KonnuectBo yacoB DJIEKTPOHHBIE
[ara
Ne Tema ypoka K IT HU3y4eH i poseie
/T yp Bcero OHTPOJIbH PaKTHECCKHI i oOpa3oBarebHbIE
bI€ pabOTBHl € paboThI us pecypesI
https://lesson.academ
Atom. CocTaB aTOMHBIX y
1 anep. Xumueckuii 1 content.myschool.ed
S ieMeHT. T30 TOMEL u.ru/lesson/20b1df2e
-6ce4-435b-b6dc-
5155d30a45fa
https://lesson.academ
y_
5 chg ggg;f 2:;1:)};01{1{51){ 1 content.myschool.ed
KBANTOBLIC qmﬂa’ u.ru/lesson/20b1df2e
-6ce4-435hb-b6dc-
5155d30a45fa
Knaccudpukanus
3 XUMHUYECKHUX DJIEMECHTOB 1
(s-, p-, d-, f-amemeHTHI)
Pacnpenenenue
4 ANEKTPOHOB MO aTOMHBIM | 1
opOuTaIsIM
DNEeKTPOHHBIE
KOH(UTYypaIiy aTOMOB
5) 9JIEMEHTOB B OCHOBHOM 1 = 1
BO30YKIEHHOM
COCTOSTHUH
ONEeKTpOHHBIE
6 KOH(UTypaly HOHOB. 1
DNEKTPOOTPUIIATEIILHOCT
b
[Mepuoanyeckuii 3aK0H 1 https://lesson.academ
[Teproauueckas cucrema y-
5 XHMIYECKHX JIEMEHTOB 4 content.myschool.ed
J1. 1. MeHnneneeBa, CBS3b u.ru/lesson/e7d48881
C COBpPEMEHHOM Teopuei -055d-49da-a49c-
CTPOEHMSI aTOMOB 7375¢3d033e9
3aKOHOMEPHOCTH https://lesson.academ
W3MEHEHUS CBOMCTB y-
8 XMMHYECKHX SIEMEHTOB 4 content.myschool.ed

1 00pa3yeMbIX UM
MPOCTBIX U CIIOKHBIX
BEIIECTB 110 TPYIaM U

u.ru/lesson/e7d48881
-055d-49da-a49c-
7375¢3d033e9
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TeproIamMm

CucreMaTusanus "

9 000011IeHIE 3HAHUH 110
TEME
Br et xumieckor https://lesson.academ
CBsI3U. MeXaHHU3MbI y-

o |
BoiopoaHas CBasb. u.ru/lesson/2859ec02
MexMOoJIeKyIIsIpHbIE -8ecd-4cd8-8531-

8 edad962608fh
B3auUMOJCUCTBUA
BanentHocTth u
BaJICHTHBIC
BO3MOXHOCTH aTOMOB.

11 CBs13b 2JI€KTPOHHOU
CTPYKTYPBI MOJIEKYII C UX
ICOMCTPHUUCCKUM
CTPOCHUEM
IIpencraBnenus o

12 KOMIIJICKCHBIX
COCANHCHUAX: COCTaB U
HOMCHKJIaTypa
Bemecrsa https://lesson.academ
MOJIEKYJIAPHOTO U y-

13 f:gggﬁiﬂ;gigo content.myschool.ed

u.ru/lesson/12bfc348
KpI/ICTaJIJ'II/I‘IeCKE/IX -OO?f-4796-dea-
PEUIICTOK U CBOUCTBA 180f06b720fe
BCIIICCTB

https://lesson.academ
[TonsATHE O IMCTIEPCHBIX y-

14 cucTeMax. content.myschool.ed
[pencraBnenue o u.ru/lesson/8ae38be6
KOJIJIOWTHBIX PacTBOpax -e06f-4fae-9729-

699031091968
HctrHHBIE pacTBOPBI:
HACBIIIICHHBIC N
15 HEHACHIIIEHHBIE,
pacTBOPHUMOCTb.
Kpucrannoruapatsl
https://lesson.academ
y_
16 E:ﬁ;gg;;:;:f; e content.myschool.ed
u.ru/lesson/8ae38be6
PacTBOpOB -e06f-4fae-9729-
699031091968
17 Pemrenue 3agau ¢

HCITIOJIB30BAHHEM
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18

HOHATHH ""'MaccoBas I0JIA
pacTBOPEHHOTO
BemiecTBa", "MossipHas
KOHLeHTpauus"
Knaccudpukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX

BEILIECTB

19

CucremMaruzanuvs u
000011EHHE 3HAHUHN 110
TEME

20

KonrponsHas pabora no
temaMm "CtpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMUYECKUX IJIEMEHTOB
. . Menneneena",
"CTpoeHue BelecTBa.
MHoroob6pa3ue BeniecTs"

21

22

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOpPraHu4YeCcKou 1
OPraHNu4eCKON XUMHUH.
3aKOH COXpaHEHUsI
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUS U
MPEBPALLIECHUS SHEPTUU
MIPU XUMUYECKUX
peaKuusx

TennoBsie 23 dexThI
XUMHYECKHUX PEAKIIHM.
Tepmoxumnueckue
YpaBHEHUs

https://lesson.academ
y_
content.myschool.ed
u.ru/lesson/7563722
2-d397-4bla-810a-
cc7bca9e8alc

23

Brraucnenus 1o
YpPaBHEHUAM
XUMHYECKUX PEAKIUU U
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

CKOpOCTh XUMHUYECKOI
peakuuu, eé
3aBHUCHUMOCTH OT
pa3IMYHBIX (haKTOPOB.
Karanms u katanuzatopsl

https://lesson.academ
y_
content.myschool.ed
u.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b603655

25

T'omorennbie u
TFEeTEPOTCHHBIE PEAKIIHHI

26

[TpakTrueckas padota Ne
1 mo Teme "BnusHue
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pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTb XUMHYECKOM
peakuuu"

O6parumbie

27 HEOOpaTHUMBIE PEAKIIHH.
XUMHYECKOE paBHOBECHE
[IpakTrueckas padota No
2 no teme "Brnusinue

28 pa3nuYHbIX (PaKTOPOB Ha
MOJIOKCHUE
XUMHYECKOT0
paBHOBeCHS"

https://lesson.academ
DNeKTpOoIUTHYECKAs y-

29 nmucconuanys. CUIbHbIE content.myschool.ed
U cJ1a0bIe IEKTPOIIUTHI. u.ru/lesson/237cdb54
CremneHp TUCCOIMAINT -2787-4817-8330-

6e027b075645
https://lesson.academ
Honnoe nmpoussenenue )
BOJIL. Cpefia BOJHEIX Zontent.myschool.ed

30 pactBopos. Boxopozbilt u.ru/lesson/237cdb54
nokasates (pH) -2787-4817-8330-
pactBopa 660270075645

https://lesson.academ
I'maponus coneil. y-

31 Peaxkium, nmpoTekarorue content.myschool.ed
B pacTBOpax u.ru/lesson/e2b3e2ce
AIIEKTPOIIUTOB -c781-40be-bb00-

fab862636f7¢
[TpakTuueckas padota No

32 3 no Teme "XuMHUeCcKue
peakIuy B pacTBOpax
NEKTPOJIUTOB"

https://lesson.academ
OKucnuTenpHo- y-
33 BOCCTaHO%neHHfHe content.myschool.ed
giiﬁﬁ;{éﬂ;ﬁmﬂmm u.ru/lesson/8f219cef-
7a8a-44d5-b58a-
BOCCTaHOBHUTEITH b3d1p2ech237
MeToJ 31IeKTPOHHOTO
34 (971EKTOHHO-MOHHOTO)
OanmaHca
https://lesson.academ
35 JICKTPOIIN3 PACTBOPOB M Zontent.myschool.ed

paciijiaBoB BCHICCTB

u.ru/lesson/32e5edc9
-ch82-4f4a-adb5e-
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4f56bc7elded

Pemrenue 3amau

36
PAa3JINYHBIX TUIIOB

37 Pemenue 3agau
Pa3IMYHbIX TUIIOB

https://lesson.academ
CucremaTtu3zanus u y-

38 000011IeHNE 3HAHUI TIO content.myschool.ed
Teme "XuMHYeCcKue u.ru/lesson/9adf8229
peakuuu" -876b-4907-868e-

1d43bf90855¢
https://lesson.academ
y_

39 fgfﬁ;ﬁ’;ﬁg epc iioem 1o content.myschool.ed

peax” u.ru/lesson/cc14f97b
-ada3-4ac9-al23-
dadc40973c6f

[TonoxeHne HEMETaIOB

B Ilepuoanueckoii https://lesson.academ

CUCTEMC XUMHNYCCKUX y-

40 anemeHToB /1. U. content.myschool.ed
Menneneesa n u.ru/lesson/2390b83e
0COOEHHOCTH CTPOCHHS -a935-4c96-bd3a-
uX aToMOB. Du3nUeCKre 25f26d9¢1139
CBOMCTBa HEMETAJJIOB
ANIOTpONHS HEMETAIIIOB

a1 (Ha mpuMepe KHUCI0poIa,
cepsl, pocdopa u
yriiepoia)

Bonopoa: nomnyuenue,

42 ¢busnyeckue u }
XUMHUYECKHUEC CBOUCTBA.
Maapuaen
T"ajtoreHEl: Hax0XKICHUE

43 B MIPUPOJIE, CIIOCOOBI
noJiydeHusi, Gpuznyeckre
Y XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl.

44 Baxneiimme
KHUCJIOPOJICOAEpIKAITNE
COCTMHECHHS TAJIOTCHOB
JlaGopartopHbie 1
MIPOMBIIIITICHHBIE

45 CIOCOOBI MOTYYEHUS

rajgoreHoB. [Ipumenenue
TraJoreHoB U UX
COE€IUHEHUN



https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
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https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

46

[TpakTrueckas padota Ne
4. Pemienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
"T"anorensr"

47

48

49

Kucnopon:
nabopaTopHbIE U
MIPOMBIIIIJICHHBIE
CTIOCOOBI OTYYEHUS,
(dbuzuveckue u
XMMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPO/A U 030HA

OKcHIbl U IEPOKCHIBI

Pemenue 3agau
Pa3IMYHBIX TUIIOB

https://lesson.academ
y_
content.myschool.ed
u.ru/lesson/aled8cOe
-7c1d-4ed6-8fe0-
5185cc132628

50

51

Cepa: HaxOXJICHUE B
MIPUPO/JIE, CIIOCOOBI
noJtydeHus, Gpuznueckue
1 XUMHYECKHE CBOMCTBA

CepoBopopo,
Cyb(pUIBI

52

53

Kucnopoaconepsxkaiue
COCIMHEHUS CEPBHI.
OCcoOEHHOCTH CBOICTB
CEpPHOM KHUCIIOTHI

[IpakTuueckas padora Ne
5. Pewienue
AKCIIEPUMEHTAIIBHBIX
3ana4 o reme "Cepa u
€€ coelMHEeHUs "

54

AB30T: HaxOXJICHUC B
MIPUPO/IE, CIIOCOOBI
MoJTydeHus1, Gu3nuecKkue
1 XUMHYECKHEe CBOMCTBA.
AMMHaK, HUTPHUJIBI

55

56

Kucnopoaconepxkaiue
COEIMHEHNS a30Ta.
Oco0eHHOCTH CBOMCTB
a30THOM KHUCIOTHI

[Ipumenenue azorta u ero
coeIMHEHUI. A30THBIE
ynoOpeHus



https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://lesson.academy-content.myschool.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628

57

docdop: HaXOXKICHUE B
MIPUPOJIE, CIIOCOOBI
noJtydeHusi, Gpuznyeckue
Y XMMHYECKHE CBOMCTBA.
dochuast u hochun

58

59

60

61

Oxkcupl hocdopa,
docdopconepxariie
KucaoTel. Conu
(hochopHOIi KHCTOTHI

[Tpumenenue dpocdopa u
€ro COSTMHEHUM.
dochopubie yIoOpeHHs

[TpakTrueckas padota No
6. Pemenue
AKCIICPUMEHTAIIbHBIX
3aJ1a4 110 TeMe "A30T U
dhocdop u ux
coeauHeHu"

Yraepoa: HaXOXKICHHUE B
MIPUPO/IE, ATIOTPOITHBIC
Mou(HUKaAINY;
(dbuznvecKue u
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE

62

63

Oxcun yrnepoma(Il),
okcup yriepona(lV),
yroJibHAs KUCIIOTA U €€
COJH

Pemenue 3agau
pAa3IMYHBIX TUIIOB

64

65

Kpemuuii: HaxoxieHue B
MIPUPO/IE, CLIOCOOBI
noJtydeHus1, Gu3nueckue
U XUMHUYECKHE CBOMCTBA
Oxcun kpemuausi(1V),
KpEeMHHUEBask KACJIOTa,
CUJTMKATHI

66

67

[IpumeHeHne KpeMHUS U
€ro COSTUHEHUN.
Crek10, €ro nosyueHue,
BUJIBI CTEKIIA

Pemenue 3agau
PAa3JIMYHBIX TUIIOB

68

Cucremarusanys u
0000111eHNE 3HAHUHA 110
Teme "Hemeramier"

69

KonrtponsHast pabora no




TeMe "Hemeramin"

70

AHanu3 pe3yabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHsI OIIHOO0K

71

72

73

74

[TonoxeHue MeTauIoB B
IIepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
OcobeHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0YEK
aTOMOB METAJLIOB

O6mume puznueckune
CBOICTBa METAJIJIOB.
[IpuMeHeHHEe METaILJIOB B
OBITY M TEXHUKE

CrutaBel METAJLIOB.
Koppo3sus meramios

Pemenue 3agau
pa3IMYHBIX TUIIOB

https://lesson.academ
y_
content.myschool.ed
u.ru/lesson/a0d5bd16
-683e-4ale-8073-
70c604€e9c862

https://resh.edu.ru/su
bject/lesson/4961/sta
rt/

75

DNEeKTPOXUMHUYECKU I
P HAaPSKEHUM
MmetauioB. O0mue
CTIOCOOBI OTYYCHUS
METaJJIOB

76

OO1m1ast XxapaKTepUCTHKA
MeTauioB [A-rpyIirsl
[Tepuoanueckon
CUCTEMBI XUMHUYECKHUX
snemMeHToB. Harpuii u
KaQJIW: TTOJy4YeHue,
¢busnyeckue u
XUMHYECKHE CBOMCTBA,
IIPUMEHEHHUE MTPOCTBIX
BEILIECTB U UX
COCIMHEHU I

https://resh.edu.ru/su
bject/lesson/5814/sta
rt/151239/

77

OO6mrast XxapakTeprucTruKa
MeTainoB [IA-rpynmel
[Tepuonuueckoi
CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB. Maruuii u
KaJIbLUW: MOJIyYEHUE,
¢buznueckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHUE MPOCTHIX
BEILIECTB U UX
COCTUHEHUN

https://resh.edu.ru/su
bject/lesson/5814/sta
rt/151239/

78

JKécTkoCcTh BOOKI U
Croco0bI €€ yCTpaHeHHUs



https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

79

80

AJIFOMUHMI: TIOTy4YEHHE,
¢buznyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

AmMpoTepHbIe cBOICTBA
OKCH/Ia ¥ THAPOKCHIA
ATIOMUHUS,
THJPOKCOKOMILIEKCHI
IIOMUHUS, UX
IpUMEHEHHE

81

82

Pemrenue 3amau
Pa3JIMYHBIX TUIIOB

[TpakTrueckas pabora Ne
7. Pemenune
AKCIICPUMEHTAIIbHBIX
3aJ1a4 110 TemMe "MeTtaibl
[JIABHBIX noArpymnmn"

83

84

85

86

87

OO01mas xapakTepucTHKa
METaJUIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckoi
CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB

dusnueckue u
XHUMHUYECKHE CBOMCTBA
Xpoma u €ro
CO€IUHEHHH, UX
MIPUMEHEHUE

Baxnenmme coeTmHEeHNS
Maprasia. [lepmanranar
KaJus, ero
OKHCIIUTEILHEIC
CBOICTBaA

duznyeckue
XHMHYECKHE CBOMCTBA
JKere3a U ero
coequHennil. [Tonyyenue
Y IPUMEHEHUE CIIaBOB
Kenesa

duznueckue u
XUMHUYECKHE CBOMCTBA
MeJIU U €€ CoeqUHEHHNIH,
HX IIPUMEHEHUE

88

dusznyeckue u
XUMHYECKHE CBOMCTBA
IIMHKA U €ro
COCIMHEHHH, X
MIPUMEHEHUE.




I'mapokxcokoMIIEKChI
IIMHKA

89

90

[TpakTuyeckas padora No
8. Pemenne
HKCIEPUMEHTATBHBIX
3a7a4 1o teme ""MeTaiuibl
no0OYHBIX moArpymm"”

Pemenue 3agau
pa3IMYHBIX TUIIOB

91

O06o061IeHuE U
CHCTEMAaTU3alHs
M3yYEHHOTO MaTepuaia
o Teme "MeTaimisr"

92

93

94

KoHntposbHas padota mo
Teme "Meramisr"

AHanu3 pe3yiabTaToB
KOHTPOJILHOHM paboTHhl,
KOppEeKLHsI OIHUO0K

Ponp xumun B
obecreyeHnu
YCTOMYHMBOTO pPa3BUTHUSA
yejoBeyecTBa. IloHstue
0 Hay4YHBIX METOJaX
HCCIIEIOBAHUS BEIIECTB

95

HayuHble npyUHIUIIBL
OpTaHu3aIH
XUMHUYECKOTO
MIPOU3BOCTBA.
[TpomblnIeHHbIE
CIOCOOBI OTYYEHUS
BaXHEHIIIMX BEILECTB

https://resh.edu.ru/su
bject/lesson/3514/sta
rt/151429/

96

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpelibl U
€ro MoCJIeICTBUSA

https://lesson.academ
y-
content.myschool.ed
u.ru/lesson/f5999557
-18¢8-4853-83a0-
588bf830407a

97

98

99

XuMus 1 310pOBbE
yeJIoBeKa.
JlexapcTBeHHBIE
cpencTBa

Xnmus . Pons
XHMHH B 00CCIICUCHUH
MMUIIEBOI 0E30IaCHOCTH

KocmeTnueckue u

nap(droMepHbIe CpeCTBa.
beiTOBas xumus

https://resh.edu.ru/su
bject/lesson/5452/sta
rt/150796/



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

https://lesson.academ
XuUMHS B CTPOUTEIILCTBE.
Baxneimue y-
100 | crpouTenbHBIC U 1 content.myschool.ed
P u.ru/lesson/acd826cf
KOHCTPYKILHOHHBIC -ba2d-49db-b216-
MaTepuaIbl ef7c26a84728
https://lesson.academ
XUMHUS B CETHCKOM
X03SUCTBE y
101 O raHqu(':KHe " 1 content.myschool.ed
MIEHe ATEHLLC u.ru/lesson/acd826cf
P peHm -ba2d-49db-b216-
yZnoop ef7c26a84728
CI/ICTeMaTI/ISaI_[I/I}I nu
102  00600uIeHUE 3HAHUM IO 1
TCMC
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
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