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PABOYASA NIPOT'PAMMA
Xumus. 10-11 kaacc. ba3oBblii ypoBeHb.

KonuuyectBo ywacoB: Bcerol36 gacoB (10 xkmacc — 68 gacoB, 11 kgacc — 68 gyacoB), B HeJed0 2 yaca.

Cpok peanuszanuu nporpammsl: 1 roa (2024-2025 yueOubiii ron).

Yuurens: KonecuukoBa CBetnana BanoBHa.

Pabouas mporpamma coctaBiieHa Ha ocHOBEe DefepalibHOrO TOCYAapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO

obmero o6pazoBanus 2022 roma, demepanbHOW paboueld MporpaMMBI CPEIHETO OO0Iero oOpa3oBaHHUS MO XUMHUHU (C
UCII0JIb30BaHUEM 000pyI0BaHuUs LeHTpa « Touka pocTtay).

Vuebnuku: Xumus. 10 kinacc. YueOHuk ana obmieoOpazoBaTenbHbix yupexaenuit/ ['adpuensa O.C., Octpoymor WU.T'.,
CnankoB C.A., - AO «M3narensctBO «IIpocBemenne», M., 2023. Xumus. 11 kimacc. YaeOHHK 17151 00111e00pa3oBaTeIbHBIX
yupexaenuit/ I'adpuensu O.C., Octpoymos W.I"., Cnankos C.A., - AO «M3narenbctBo «IIpoceenieHue», M., 2024,
KonTponbnbix padot: 10 kmace — 4, 11 kmacc — 3.

[TpakTtruecknx padot: 10 kmace — 2, 11 kmace — 3 (¢ ucmoap30BaHMEeM 000pyA0BaHMs MieHTpa « Touka pocTay).

COT'JTACOBAHA COT'JTACOBAHA
[IpoTokon 3acenaHuss METOIMYECKOTO 3am. qupekropa o YBP H.H. Ckuba.
00beTMHEHUS yUUTes e OHMONIOTUN U XUMUU « » 2024 rona.

Ne 1 ot 29.08.2024 rona
PykoBonurens MO C.H1. KonecHukosa.



HOACHUTEJIBHASA 3AITUCKA.

[Iporpamma 1o XMMuM Ha YpOBHE CpEeAHEro 00111ero oopazoBanus papadoraHa Ha ocHoBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit ®enepanmu», TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
denepanbHOl 00pa3zoBaTenbHOM mMporpamMmbl cpeaHero oobmero oopaszoBanus (POII COO), npenacTaBiIeHHBIX B
denepaibHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM cTaHgapte COO, ¢ yuérom Konnenuuu mnpenojiaBaHus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit @exepanum, peagu3ylolIUX OCHOBHBIC
oOpa3oBaTeNlbHbIC MPOTPAMMBI, 1 OCHOBHBIX MONOkKeHNH «CTpareruu pa3BuTHs BocriuTanus B Poccuiickoit @enepariu Ha
nepuon a0 2025 roga» (Pacnopsokenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJIXOJ0B K pa3pab0TKe MPOrpaMMBbI 110 XUMUH, K OTpEesIEHUI0 001Iell cTpaTerun o0yueHus, BOCIUTAHUS U
pa3BUTUSI O0yYaIOIIUXCS CpelicTBaMU yueOHoro nmpeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxenuss GPI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAepKaHUs, PE3yIbTaTOB O0y4YeHUs U
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJy4aeMO€ BBIIYCKHUKAMU  00111€00pa30BaTEeIbHOM  OpraHu3aluM, SBISETCS
HEOTHEMJIEMOM 4acThiO UX 00pa30BaHHOCTH. OHO CIIY’KHUT 3aBEPILAOLIUM 3TAllOM peau3allii Ha COOTBETCTBYIOLIEM EMY
0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEW, MPUCYIIUX IEJIOCTHON CHUCTEME XMMHYECKOr0 OOpa30BaHMs. DTH LEHHOCTH
KACalOTCsl TMO3HAHWS 3aKOHOB MPHUPOIbI, (OPMUPOBAHHMS MHUPOBO33PEHUST M OOLIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO W TNPUPOJHOW cpene. Peanusyercs XuMHUUYECKOE
oOpa3oBaHHe OO0y4YaroIIMXCS Ha YPOBHE CpelHero oOuiero oOpa3oBaHMsI CPEACTBAMHU y4eOHOTO MpeaMera «XUMHs,
COJIep’)KaHuEe U TOCTPOCHHE KOTOPOro OIpEAeseHbl B IMporpaMMe MO0 XUMHM C YYETOM CHEeUM(PUKH HAYKH XUMHH, €€
3HAYEHHUA B MO3HAHUM MPUPOJLI U B MAaTEpUAIbHOW >KM3HU OOIIECTBA, & TAKXKe ¢ YUETOM OOLIMX LEeJIel W MPUHIUIIOB,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHero 00111ero oopazoanus B Poccutickoit deneparym.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POJb B COBPEMEHHOM LUBUIM3ALUH, B CO3/1aHUU
HOBOM 0a3bl MaTepUATbHOU KyIbTypbl. OHa BHOCUT CBOM BKJIAJ B (hOPMHPOBAHUE PAITMOHATIEHOTO HAYYHOTO MBIIUICHHUS, B
CO3J]aHUE IIEJIOCTHOTO TMPEJCTaBICHU 00 OKPYKaIOIIeM MHpE KaKk O E€IUHCTBE MNPHUPOAbl M YeJIOBEeKa, KOTOpoe
dbopmHpyeTcss B XMMUM Ha OCHOBE MOHUMAHMS BEIIECTBEHHOIO COCTaBa OKPYKAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JaCTsIMU IPUMEHEHUS.



TecHo B3auMOAEUCTBYS C JAPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja HEOTHEMJIEMOM YacThl0O MHUPOBOMU
KYJIbTYpPbI, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPYyJa U KM3HU KaXI0ro wieHa obOmectBa. CoBpeMeHHass XUMHs Kak
HayKa CO3MJaTeNbHasA, KaK HayKa BBICOKMX TEXHOJIOTHM HallpaBJieHa Ha pELICHHE TI00aJbHBIX MPOOJIeM yCTOHYHBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOM, IKOJIOTMUECKONM 0€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cooTrBercTBUM € OOMMMH IHENSIMH M TPUHIMIAMU CPEIHEr0 OOLIero o0pa3oBaHHs CoOJepKaHUE MperMeTa
«Xumus» (10-11 wmacchl, 6a30BBI YpOBEHb HM3yUCHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO
MOJIFOTOBKY O0YYaIOIUXCsl, HEOOXOIMMYIO UM JJIsi BBIPAOOTKH MUPOBO33PEHUYECKIX OPUEHTUPOB, YCIICITHOTO BKIIOYCHHUS
B )KM3Hb COLIMYMa, MTPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBndomUMU  TIpeaMeTa «XUMUs» SIBISIIOTCS  0a3oBble Kypchl — «OpraHunyeckas xumus» U «OOmas u
HEOpPraHWYeCKasi XMMU», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: cucTema
3HAHHMM 110 HEOPTaHMYECKOW XUMUU (C BKIOYEHUEM 3HAHUW W3 OO0 XMMHUHU) U OpraHnyeckor Xxumuu. GopMHUpOBaHUE
JAHHOM CHUCTEMBbl 3HAHUM MNpPU U3YUYEHUH MpeaMeTa 00ECredyrBAeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHITUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa conep:kanusi KypcoB — «Opranndeckas XxuMusi» u «O011as 1 HeopraHuueckas XUMHsD»» cOpMUpPOBaHa B
nporpaMMe o XMMHUHM Ha OCHOBE CHCTEMHOTO IMOAXO0/a K U3YUYEHHUIO y4eOHOro MaTepuana U 00yCIOBJI€HA UCTOPUUECKU
000CHOBaHHBIM pa3BUTUEM 3HAHUW Ha OMNpPEACNEHHBIX TEOPETHUECKMX YpOBHAX. Tak, B Kypce OpraHM4ecKOil XUMUU
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKON TEOPUU CTPOEHUSI OPTaHMUYECKUX COCIMHEHUM, a TaK)Ke Ha YPOBHE
CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX MPEJCTaBICHUNA O CTpOoeHUH BelecTB. CBeneHus: 00 U3ydyaeMbIX B Kypce BEIIEeCTBax
JAlOTCSl B Pa3BUTUU — OT YIJIEBOJAOPOJOB JIO CIOXHBIX OMOJIOTMYECKH aKTUBHBIX coeluHEHUHl. B kypce opranuueckoit
XUMHUU TOJYy4YaloT pa3BUTHE C(HOpMUPOBaHHBIE HA YPOBHE OCHOBHOTO 0O0mIero o0pa3oBaHUs I€pPBOHAYATIBHBIC
NPEACTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHUS, 0 XUMHUECKOU PEaKIIUH.

[Ton HOBBIM yYIJIOM 3peHHUS B mpeamere «Xumus» 0a30BOr0 ypOBHS paccMaTpUBAETCS M3YUYCHHBI Ha ypOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs TEOPETUUECKUI MaTephasl U (PaKTOJOTHYECKHE CBEACHMS O BEIECTBAX M XMUMHUYECKOM
peakuuu. Tak, B yacTHOCTH, B Kypce «O011as U HeopraHmdeckass XuMus» 00y4aroluMcsl IPEA0CTaBIAECTCS BOZMOKHOCTD
OCO3HaTh 3HAYEHHUE MEPUOAUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JIOTMYECKUX MO3ULIMMA, TITy0Xe MOHSThH
UCTOPUYECKOE U3MEHEHHNE (PYHKITUN ATOTO 3aKOHA — OT 0000IIAONIEH 10 OOBSICHSIONMICH U TPOTHOZUPYIOIICH.



Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH, a TAKXKE O
XUMUYECKUX PEAKIUAX, WX CYITHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHWs JomojHseTcs B kKypcax 10 m 11 xmaccos
JIEMEHTaMH COJIEP’KaHUsI, WMCIOIIMMH KYJIbTYpOJIOTHYSCKANA W TPUKJIAHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT
NOHUMAHUIO B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJb B IO3HABATEIbHOW M MPAKTHUUECKOU
NESATEIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIHMTAHUIO YBAXXEHUSI K IMPOIIECCY TBOpPYECTBA B OOJACTH TEOPUU H
MPAKTUICCKUX TPHIOKCHUH XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W JTUYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKA OCMBICIMBATh MH(POPMAIIUIO U MPUMEHATH €€ JJI TMOIMOTHCHUS 3HAHUM,
pEIICHNs] WHTEJUICKTYalIbHBIX M OJKCIEPUMEHTAIBLHBIX HCCIIENIOBATEIbCKAX 3a7ad. B 1memom coaepkaHue y4eOHOTO
npeaMeTa « XUMHs» JaHHOTO YPOBHS M3yUYE€HUs] OPUEHTUPOBAHO Ha (POPMHUPOBAHKE Y O0YUAIOIMIUXCSI MUPOBO33PEHUECKON
OCHOBBI JIJIsi MTOHUMaHUS (PUIIOCOPCKUX HJIEH, TAKUX KAaK: MaTepUaTbHOE €IUHCTBO HEOPTaHUYECKOTO0 U OPTaHUYECKOro
MUpa, 00YCIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUU MYTEM
DKCIIEPUMEHTA W PEIICHUS MPOTUBOPECUUI MEXIY HOBBIMHU (haKTaMH M TEOPETHICCKUMHU MPEATIOCHUTKAMHU, OCO3HAHUE POJIH
XUMHUH B PEIICHUHU SKOJOTUYECKUX MPOOIIeM, a Takke pobiieM cOepekeHUs YPHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS
HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nane pereHus 3aga4 BOCIUTAHUS, PA3BUTHUS M COIMATM3AIMN O0YYAIOIINXCS MPUHATHIE TPOTPAMMOM MO0 XUMHH
MOAXOMBl K ONPENENICHUI0 COACPKAaHUA W TOCTPOSHUS MpeAMeTa MpeaycMaTpHBalOT (HOPMHUPOBAHKME YHUBEPCATHHBIX
y4eOHBIX NIEUCTBUN, UMEIOMMUX 0a30BOE 3HAUYEHUE JIJIsi PA3IMYHBIX BUAOB JEATEIBHOCTU: PEIICHUs MpOoOJeM, MOUCKa,
aHanu3a ¥ o0paboTKu HMHPOpPMANUU, HEOOXOAMMBIX IS MPUOOPETEHHUs ONbITa MPAKTUYECKOW W HUCCIEeN0BATEIHCKON
NEeSATEILHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B npakTuke mpenogaBaHusi XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, TaK U Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsl, MIPU OMPEACIICHUN COJAEPKATEIbHOW XapaKTEPUCTUKHU LieJied U3y4YeHHUs! MpeaMeTa HarlpaBICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAIUIIMOHHO TMPU3HAETCS (POPMHUPOBAHHWE OCHOB XHUMHYECKONM HAyKHM Kak o00yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW NEATeIHHOCTH YeJOBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METONMYECKOW TOYKH 3PEHUS TaKOW MOAXOJ K OMPENETCHUIO IeNiel M3yYeHUS MPEeIMEeTa SIBISICTCS] BIIOJIHE
OTIPaB/IaHHBIM.

CoryiacHO MaHHOW TOYKE 3pEHHUS TJIABHBIMH IIEJISIMH M3YyYEHHs mpenMera «Xumus» Ha 6a3zoBom yposhe (10 —11
KJIacC) SIBJSIFOTCSI:



e (opMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHMUN KaK Ba)KHEHIIEH COCTaBIISIIOIIEH €CTECTBEHHO-HAayYHON KapTHHBI
MUPa, B OCHOBE KOTOPOM JIe)KaT KIIFOUEBbIC MOHATHS, PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE S3bIKa
HAayKHd, YCBOEHUE W [OHMMAHHE CYIIHOCTH JOCTYHNHBIX OO0OOOLIEHWH MHPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX PAa3BUTHUSA U CTAHOBJICHHUS,

e (opMHpOBaHHE M PA3BUTUE IPEICTABICHUM O HAy4YHBIX METOJAX IO3HAHMS BEIIECTB M XMUMHMUECKUX peaKUuil,
HEOOXOUMBIX IS IPUOOPETEHHSI YMEHHI OPUECHTHPOBATHCS B MUPE BEIIECTB M XMMHUYECKUX SBIICHUHN, UMEIOLTIX
MECTO B IIPUPOAE, B MPAKTUYECKOW Y NOBCETHEBHOW KU3HU;

e pa3BUTHE YMEHUH M CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOMIOJEHUEM M OOBSCHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOJIIOIEHNEM PaBUIl O€3011aCHOr0 OOpalIEHMsI C BELECTBAMHU.

Hapsay ¢ 3tiM, comepkareiibHas XapaKTepUCTHKA LEJeW M 3a1ad M3Y4eHHUs INpeaMeTa B MPOrpaMMe MO XHUMHUHU
YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHM C HOBBIMH MHPUOPUTETAMH B CHUCTEME CPEIHEro 0o0IIero oOpa3oBaHMS.
CeronHs B MpenoiaBaHUM XMMHUU B OOJIBIIEH CTENIEHH OTAAETCS MPEANOUYTEHUE MPAKTUUECKON KOMIIOHEHTE COIEepKaHU
oOy4YeHusi, OPUEHTUPOBAHHOM Ha MOJrOTOBKY BBITYCKHUKA OOLIE00pa30BaTEIbHON OpraHM3allM, BIAJCIOLIEr0 HE
HAaO0OpOM 3HaHUM, a PYHKIIMOHAIBHON I'PAMOTHOCTBIO, TO €CTh CIIOCO0OAMH U YMEHUSIMU aKTUBHOTO IOJIyYE€HUS 3HAaHUU U
IIPUMEHEHUS UX B PEAJIbHOM KU3HU IS PEIICHUS PAKTUYECKUX 3a1a4.

B cBs3U ¢ 3TUM NpU U3yHYEHUH NpeaMeTa « XUMUsSD» TOMUHUPYIOIIee 3HAaUeHHE TPUOOPETAOT TaAKUE LIeJIM U 3a/1a4H,
KaK:

- ajanTtauus oOydyaroluXcs K YCIOBHUSIM JMHAMUYHO pPa3BUBAIOUIETOCS MHpa, (POPMHpPOBAHME HHTEIIEKTYaJbHO
pPa3BUTON JIMYHOCTH, TOTOBOW K CamMOOOpa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO T'PAMOTHBIX
peuIeHnil B KOHKPETHBIX dKU3HEHHbBIX CUTYalUAX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

- (opMupoBaHHE y OOYUYAIOIIUXCS KJIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIICTCHIUMM), MMEIOIIUX YHUBEPCAIBHOE
3HAUEHUE MJI1 PAa3IUYHbIX BHUJIOB JEATENbHOCTU: PEIICHHs] MpoOJjieM, MOWCKa, aHaau3a U o0paboTku uH(pOpMaIuy,
HEOOXOJUMBIX JIJIsl MPUOOPETEHHsI ONbITA ACSITENbHOCTH, KOTOpasl 3aHUMAeT Ba)KHOE MECTO B MO3HAHWU XMMHHU, a TAKXKe
JUIS OLEHKHM C TMO3MIMHA 3KOJOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XMMHUYECKHX IPOILIECCOB Ha
OpraHu3M YeJIOBeKa U MPUPOAHYIO CPELy;

- pa3BUTHE [I03HABATENIbHBIX HWHTEPECOB, WHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O00yYarouuxcs:
CIIOCOOHOCTH CaMOCTOSITENILHO NMPUOOPETaTh HOBBIE 3HAHUSA MO XMMHUU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTAMH,



UCII0JIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJIA MOMCKAa M aHalu3a y4yeOHOM M Hay4dyHO-MOMYJSPHOU
nH(OpPMAITUU XUMHYECKOTO COJIEPIKAHMS;

- (opmHupoBaHUE M pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHBHOTO W JIOTHUECKOTO MBIIUICHHS, HAOII01aTEIbHOCTH,
cOOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEJCHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

- BOCIIUTaHHUE y OOydaromuxcs yOeKIEHHOCTH B TYMAaHUCTHUECKOW HAMpaBIEHHOCTH XMMHHU, €€ BAXXHOW POJIH B
pelieHnu TJI00ANbHBIX MPOOJEeM paIMOHAIBHOTO MPUPOIONOIH30BAHUS, IOMOJHEHHS SHEPTETHUYECKUX PECYpCOB U
COXpAaHEHHUs MPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OEpEKHOTO OTHOLIEHUS K MPHUPOAE M CBOEMY
3I0POBBIO, a TaKXKE MPUOOPETEHUS OMbITA MCIOJB30BAHUS MOJTYYEHHBIX 3HAHUU JJI1 MPUHSATHS TPAMOTHBIX PEIICHHUM B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydebHOM muiaHe cpenHero oOmiero o0pa3oBaHMs MNpPEeAMET «XHUMHUs» 0a30BOr0 YpOBHS BXOJAUT B COCTaB
npeaMeTHON 00sacTu «EcTecTBEeHHO-HAYUHBIE TPEAMETHD.

OO1ee yucnO 4acoB, OTBEAEHHBIX Al M3YyYEHUS XMMHUHU, Ha 0a30BOM YPOBHE CpEIHEro o0IIero oOpa3oBaHus,
cocranser 136 yacoB: B 10 kimacce — 68 wacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 vaca B HEJICIIO).

COAEPKAHUE OBYUEHMUSI.

10 KJIACC.
OPTAHUYECKASA XUMMUAL.

Teopernueckne 0CHOBbI OPraHMYEeCKON XUMMH.

[Ipenmer opraHMyecKkOM XHWMHUU: €€ BO3HUKHOBEHHE, PA3BUTHME W 3HAYEHHUE B IIOJYYEHUHM HOBBIX BEIIECTB M
MarepuaiioB. Teopus cTpoeHUs: opranudyeckux coenuHeHudt A. M. BytiepoBa, e€ ocHOBHbIE MOJ0XKEHUA. CTPYKTypHBIE
dbopMysbl OpraHMYecKMX BemecTB. ['omomnorus, wuzoMepus. XHUMHUYECKash CBSI3b B OPraHUYECKHX COCAMHEHUAX —
OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBienrie o KiaccupuKalid OPTraHUMYECKUX BellecTB. HomeHkiaTrypa OpraHW4YecKuX COCIUHEHUN
(cucTeMatnueckas) U TPUBHAIbHBIE HA3BaHUS BAXKHEHIIINX MPEJICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.



OKCHepUMEHTAJIbHbIE METO/bl N3YYEHMs BEUIECTB M MX MPEBPALLEHUI: 03HAKOMIIEHHE ¢ 00pa3laMu OpraHUYeCKHUX
BEIIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ OPraHUYECKUX BEIECTB, HAOMIOJCHUE M ONMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUI0 OPTraHMYECKHX BEIIECTB MPU HarpeBaHUM (IJIaBJICHHUE, OOYTIMBaHUE U
TOpPEHHE).

Yriesoaopoasl.

AJKaHBI: COCTaB W CTPOEHUE, NOMOJIOTMYECKHH psAA. MeTaH M 3TaH — NPOCTEUINME MNPEICTABUTEIN AJKAHOB:
dusznyeckue M XUMHUYECKHE CBOWCTBA (pEakIMM 3aMEIICHHs M TOPEHHUs), HaXOXKJIEHHUE B MPHUPOJAE, IMOIYy4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUI PsiA. DTUIEH U IPONUIIEH — IPOCTEHIINE MIPEACTABUTENN AJIKEHOB:
¢uznyeckue M XUMHUYECKHE CBOMCTBa (peakUuWu TUAPUPOBAHHUSA, TAJOI€HUPOBAHMS, TUApPATAllUH, OKHUCICHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetmnOyrtaaueHn-1,3: cTpoeHue, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peakuus
nogumepusanuu). [loayuyeHne CMHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMS, T'OMOJIOTMYECKUH psAld. ALETUIEH — NPOCTEHINN MpeiCcTaBUTENb
aJIKNHOB: COCTaB, CTPOEHHUE, (U3MUECKHEe M XMMHMYECKHE CBOWCTBA (peakUuu THAPUPOBAHUS, TaJOI€HUPOBAHMUS,
TUApaTalru, TOPEHus), MoJy4YeHue U TpUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (GU3MYECKHME U XUMHUUYECKHE CBOMCTBa (peakiMu TajJlOTeHUPOBAHUS W
HUTPOBaHUS), MOJIyU€HUE U MPUMEHEHHE. Toayon: cocmas, cmpoeHue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAydeHue u npumenenue. TOKCUYHOCTb apeHOB. ['€eHeTHYecKas CBSA3b MEXIY
YTJIEBOIOPOIAMH, IPUHAJICKAIIMME K Pa3JIMYHBIM KIaCCaM.

[IpupogHble HMCTOYHUKH YIIIeBOAOpOAOB. Ilpupoanslii ra3 u mnomyTHele HedgTsHble Tra3pl. Hedptp u €€
npoucxoxjaenue. CrocoObl mnepepaloTku He(TU: TEperoHka, KPEKUHT (TEPMUYECKUN, KaTaTUTHUYECKHUIl), MUPOJIU3.
[TpoaykTsl mepepabOTKu HEPTHU, UX NPUMEHEHUE B NMPOMBILUIEHHOCTH M B ObITy. KamMeHHBIH yronb M MpPOAYKTHI €T
nepepadoTKy.

DKCHEepUMEHTANbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAILCHUN: O3HAKOMJIEHHWE C 00pa3laMu IacTMacce,
KaydyKoB M  pe3uHbl, kojuiekuuu «Hedte» u  «Yroap», MOAEIMpPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U
raJIoreHONPON3BOAHBIX, TPOBECHUE MPaKTUYECKON paboThl «llomyueHune 3TuIeHa U U3y4eHUE €ro CBOMCTBY.



Pacuérurle 3amayn.

Beruucnenuss mo ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00bhEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WIIN
MPOJYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuyeckue coeJUHEHHS.

[IpenenbHbIe OJHOATOMHBIE CIIUPTHL. METaHO U ATAHOJ: CTPOCHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (peakiuu
C AKTUBHBIMU METAJJIAMH, TajJOT€HOBOJIOPOJIaMH, TOPEHHUE), MpUMEHEHHE. BoJopoaHbIE CBA3UM MEXKIY MOJIEKYJIaMHu
crupToB. JleHCTBME METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaToMHBIC CHOUPTHL. OJTWICHTIUKOIh W TJIMIIEPUH: CTPOCHHE, (U3MYECKHE ¢ XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE CO IIEJIOYHBIMU METaUIaMH, KauyeCTBEHHAs pEaKIMs Ha MHOTOATOMHBbIE chupThl). JleiicTBue Ha
opranus3M yesnoBeka. [[pumeHeHne ramuepruHa U STUIICHTJINKOJIS.

®deHoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHUE CBOKCTBA. TOKCHUYHOCTH (peHoua. [Tpumenenue gpenona.

AnbaieTuaibl U Kemowsi. DOopMaNIbIAETU/I, AlIETANBACTU/: CTPOCHHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakiuu
OKHCJICHHS] M1 BOCCTAHOBJICHHS], KAUECTBEHHBIE PEAKIINH ), TIOJTYUYECHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsI U YKCYCHAsi KUCIOTBI: CTpOeHUE, PU3NYecKue u
XUMHUYECKUE CBOMCTBa (CBOMCTBa, OOIME sl Kjacca KUCIOT, peakius 3TepuduKaiiu), MOoJTydeHUE W NPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCJOTHI KaK TMPEACTaBUTENM BBICHIMX KapOOHOBBIX KHCIOT. MbljJa KakK COJU BBICIIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ACHCTBHE.

Crnosxxnble 3(pUpbl Kak MPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['mapomu3 ciaoxkubix 3gupoB. XKupsl. ['uaponus xupos.
[Ipumenenue xupoB. buonornueckas posb )KUPOB.

VYrneBonpl: cocTaB, KiIacCHU(pUKALMS YIJIEBOJOB (MOHO-, AM- M Moducaxapuibl). [Toko3a — mnpocTelmmii
MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKMEe W XHUMHUYECKHUE CBONCTBA (B3aMMOJCIHCTBHE C
rugpokcugom meau(ll), okucienne ammuadyHbIM pacTBopoM okcuaa cepedpa(l), BocctaHOBIeHHE, OPOKEHUE TIIIOKO3bI),
HaXOXJIEHUE B IPUPOJIE, MPUMEHEHUe, Ononoruueckas posib. @otocunTe3. @pyKTo3a Kak U30Mep TIFOKO3BI.

Kpaxmain u nemntono3a Kak npupoanbie noaumepsl. CTpoeHUE Kpaxmana U HeiuTtoio3bl. Du3nueckue U XUMUYECKHe
CBOMCTBA KpaxMasa (TUAPOJIn3, KaYeCTBEHHAS PEaKIMs C HOJIOM).

DKCIEepUMEHTAIbHbIE METOJbl WM3YUYEHHs BEIIECTB M WX IMPEBpAIlCHUI: MPOBEICHUE, HAOIIOJEHUE U OIHCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CHHUPTOB (OKHUCIEHWE STaHOJIA



okcupoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3auMojelcTBHE TuMIlepuHa ¢ ruapokcuaoM meau(ll)), ampmeruaon
(okucneHre aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3anmoneiicTBue kpaxmaia ¢ UOJOM),
IPOBEJICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérurle 3amaun.

Boluncienuss mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBAa WIIU
NPOAYKTa PEaKIuy MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HIIM POAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aMm(pOoTepHbIe OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKHUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe TauiKHa). buonorudeckoe 3HaueHNE aMUHOKUCIIOT. [lenTus.

benku xak npupoIHbIE BEHICOKOMOJIEKYIISIpHBIE coeAnHeHus. [IlepBuyHas, BTopuyHasi U TPETUYHAS CTPYKTypa OEIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, A€HATYpalusl, KaYeCTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCIEPUMEHTAIbHBIE ~METOJbl M3YYEHUS BEIIECTB M MX NPEBpAICHUN: HAOMIOACHHWE W  OIKCaHUE
JIEMOHCTPALIMOHHBIX ONBITOB: JIEHATYpallusi OEIKOB MIPU HArPEBAHUU, [IBETHBIE PEAKIIUU OCIIKOB.

BricokoMoOJIeKYJISIPHBbIE COeINHEHMNS].

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJMMED, CTPYKTYPHOE 3BEHO, CTEIICHb
NOJIMMEPU3ALNK, CPEIHSAs MoJIeKyJsipHas Macca. OCHOBHBbIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCIWHEHUUA —
MOJIMMEPHU3ALIUS U MOJTUKOHIEH AU

DKCnepUMEeHTAIbHbIE METObl U3YUYCHUsI BEUIECTB M MX MPEBPAILCHUN: O3HAKOMJICHHE C 00pa3laMu MPUPOHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpenMeTHbIe CBSI3H.

Peannszanuss MeXNpeIMETHBIX CBA3EH NPHU HW3YYEHUM OPraHUYEecKOM XumuM B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUHBIX MOHSITUMN, TaK U TOHATHUM, SBISIOMIUXCS CUCTEMHBIMU ISl OTJAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TIOHSATHS: SIBJICHUE, HAYYHBIM (DAaKT, TUIMOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CUHTES3,
KJaccuukanus, NnepuoJnIHOCTb, HAOMIOAEHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJEIHUPOBAHNE.

®duzrka: MaTepusi, SHEPIHsl, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPIeTUUECKUI YPOBEHb, BEIIECTBO, TEJIO0, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, PU3NUECKUE BEIIMUYNHBI U STUHUIIBI KX U3MEPCHUS.



buonorus: kierka, opranu3M, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3, OMOJIOTMYECKH aKTHUBHBIC
BemecTBa (OCIIKH, YTIICBOIbI, )KUPBI, (DEPMEHTHI).

["eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTTAEMbIE, TOTUIUBO, PECYPCHI.

TexHONOTHS: THUIIEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATHLHOTO THUTAHHS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC WU
KOCMETHYECKHE TpermapaThl, MaTepHaibl U3 UICKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC.
OBLIAA U HEOPTAHUYECKASA XUMMUSL.

Teopernyeckne 0OCHOBbI XUMHH.

Baxueimme XuMHU4YECKUE TTOHATUS U 3aKOHBI.

XUMHUYeCKHil 351eMeHT. ATOMHBII HOMep. MaccoBoe uncio. Hyknuael. Paguonyknuasl. M130TOMbL.

3aKOH COXpaHEHUs MAcCChl BELLIECTB, 3aKOH COXPAaHEHUS U MpeBpalleHus 3Heprun. Jlegext macchl.

[lepuonuueckuii 3akoH. DleKTpoHHas KoHburypauusa. ['paduueckas siexTtponHas (opmyna. Pacnpenenenue
9JICKTPOHOB B aTOMax 3JIEMCHTOB MaJbIX M OOJIBIIMX MEPHOAOB, S-, P-, d- u f-amementsl. JlaHTaHOUIBI. AKTHHOHIBL.
McKyCCTBEHHO ITOJIYYEHHBIE 3JIEMEHTHI. BaJICHTHOCTE M BaJI€HTHBIE BO3MOYKHOCTH aTOMOB. BOJIOpOIHBIE COETMHEHHS.

Crpoenue BemectBa. MonHas cBs3b. KoBanmeHnTHas (mossipHass M HEMOJSIpHAS)) CBSI3b. JJIEKTPOHHAs (opmyra.
Metammnueckas cBsi3b. BogopoaHas CBs3b.

['uOpuan3anus aTOMHBIX OpOUTAIEi.

Kpucramibsl: aTOMHBIE, MOJNIEKYJISIPHBIE, HOHHBIE, METAIIMYECKHUE. DJIEMEHTAPHAS TUEHKA.

[Honmumopdusm. Iomumopdusie Mmogudukanuu. Amnorponus. Mzomepus. 'omonorus. XuMHUUECKHl CUHTES.

Xumuyeckue peakiuuu. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE peakuuu. Peakiuu pasnokeHus, COEOUHEHHS,
3aMelleHus, 0OOMeHa. DK30TEPMUUECKUE U IHIAO0TepMUYEcKne peakunu. OOpaTtuMble 1 HeOOpaTUMBbIE peakiuu. TennoBon
s dext peakuuu. 3akoH ['ecca. Tepmoxumuueckue ypapHenus. Termnora oOpasoBanus. Temiora cropaHus.

CKOpoCTh XMMHUYECKOW peakiuu. AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JelcTByromux wmacc. Kunernueckoe
YpaBHEHUE PEAKIIUH.

Karamuz. Katanuzatop. Maruburop. ['oMoreHHbIi 1 reTeporeHHbIN KaTanu3. Katanuruaeckue peakiuu.

Xumunueckoe papHoBecue. [Ipunnumn Jle [larense.
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PactBopsl. Jucnepcusie cucteMsl. I'pyboaucnepcHbie cucTeMbl (CycrieH3un u amyibeun). KoouaHaeie pacTBOpbl
(30111). A3p030JIH.

CniocoObl BbIpa)KeHUS KOHIICHTPALMK PacTBOPOB. MoJisipHasi KOHLEHTpaIus (MOJIIPHOCTH ).

DIIEKTPOJUTHI. DIIEKTpoJMTHYECcKas nuccounanus. Crenenp aucconuanuu. Koncranra nuccounanuu. Bonopoansiid
nokasarelib. Peakiium HoHHOro oOMeHa.

['maponu3 opraHMvYecKrx BEMIECTB. [ UAPOIN3 COJEN.

DNEeKTPOXUMHUYECKUE peakuuu. ['anbBaHMuecKuil 35ieMeHT. DiekTpoasl. AHoA. Katon. Akkymyiarop. TorauBHBIM
AIIEMEHT. DJIEKTPOXUMHUSI.

Psn crangapTHBIX 3JIEKTPOAHBIX MOTeHIHanoB. CTaHgapTHbIE ycaoBusA. CTaHIapTHBIM BOJOPOAHBIA 3JIEKTPO.

Koppo3us metamios. Xumuyeckas U dIEKTPOXUMHUYECKAST KOPPO3HSL.

DIIEKTPOIU3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DIEKTPOJIU3 PACIIIABOB.

Heopranuyeckasi Xumusi.

Mertamibl. CriocoObl Moxy4eHus: MeTauioB. JIErkue u TsokEnble MeTaibl. JIErKomiaBKue U TyTrOIJIaBKHE METAJUIbL.
Merannuueckue 3nemeHTsl A- u b-rpynn. Menb. Llunk. Turan. Xpom. XKenezo. Hukens. [1naTuna.

Cmnassl. Jlerupytrouue no6asku. U€pueie Metamibl. L{BeTHbie MeTamibl. YyryH. Ctainb. JlerupoBaHHbIE CTaH.

Oxcuzpl ¥ THAPOKCUIBI METAJIOB.

Hewmeramnsl. IIpocThie BemecTBa — HemMeTaiwbl. Yriepoa. Kpemuuii. A3ot. ®ocdop. Kucinopona. Cepa. drop. Xiop.

Kucnorneie okcnnpl. Kucnopoaconepsxamue kuciaotsl. CepHast kuciioTa. A30THasi KUCIO0TA.

BonoponHsie coeqMHEHNsT HEMETAIIIIOB.

I'eneTnueckas CBsI3b HEOPraHUYECKUX U OPTAHUYECKHUX BEILIECTB.

XuMHUS U KU3Hb.

XuMHYEcKasi IPOMBIIUIEHHOCTh. XUMUYECKask TEXHOJIOTHS.

XHAMHUKO-TEXHOJIOTUYECKUE MPHUHIUIIBI  MPOMBINIUIEHHOTO TOJYYEHHs  METAUIOB. YEpHas  MeTaulyprus.
[IpousBonactBo uyryHa. JlomeHHas neds. Arnomepanus. [IpousBoactBo cramu. Kucnoponueiii konBeprep. besorxomHoe
IIPOU3BOJICTBO.

Xumust B ObITy. IlpoaykTsl mutanusa. beiToBas xumusi. Otaenounble Marepuanbl. JIekapcTBEHHBIE IMpenaparhl.
DKOJIOTUYECKUI MOHUTOPHHT. [IpenenbHo 1omycTUMble KOHLIEHTPALUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHMUSI.

JIMYHOCTHBIE PE3YJIBTATHI.

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYArOMIMMHCS MPOrPaMM CPETHEro OOIIEeTro
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HaydHo-meToaumueckoi OCHOBOW [UIsl pa3pabOTKH
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPETHETr0 OOIIero oOpa3oBaHuUs SBISIETCS CUCTEMHO-IESATEIbHOCTHBIN
HOJXO/.

B CcOOTBETCTBUM € CHCTEMHO-AESTEIbHOCTHBIM IIOJXOJIOM B CTPYKTYypE€ JIMYHOCTHBIX pE3YyJbTaTOB OCBOEHUS
npeaMeTa « XMMUsD» Ha ypOBHE CpeIHEro 001ero o0pa3oBaHus BBIJCICHBI CIEAYIONIUE COCTABIISIONINE:

OCO3HAaHWE OOYYAIOIUMHUCS POCCHUICKOM TpakJaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIMYUE MOTUBALMU K OOyUEHHUIO;

LEJICHAIIPaBICHHOE PA3BUTUE BHYTPEHHUX YOECK/IEHUN TMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPUUYECKUX
TpaauLMii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMM, IPUCYIIUMHU LETOCTHOU CUCTEME XUMUYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKOM KYJIbTYphl U CIOCOOHOCTH CTaBUTh LIEJU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHs» JOCTHUTAIOTCI B €IWHCTBE Y4eOHON M BOCTIHMTATEIHHON
JESITEIbBHOCTH B COOTBETCTBUM C TYMaHHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, TYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU U
ujeaJaMu POCCHUUCKOTO TpakJIaHCKOro oOOIlecTBa, MPUHSATHIMU B OOIIECTBE HOPMAaMU W TMPaBWIAMH TOBEJCHUS,
CIOCOOCTBYIOLIMMU MPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS! INYHOCTH 00YYaIOLTUXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MpEAMETa «XUMUS» OTpPakatloT CPOPMUPOBAHHOCTH ONBITA [MO3HABATEIbHONU U
MPAKTHYECKOHN JEATEIHbHOCTH O0YUYaIONTUXCS M0 peaTn3aliy MPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YUYaAIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPaBONOPSIKY;

IPEJICTaBICHUS O COLMAIBHBIX HOPMax M MPaBUJIaX MEKJIMYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETBbHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHUN XUMUYECKUX 3KCIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX MPHU aHATU3E Pa3IUIHBIX
BUJIOB yUEOHOU JIeATETbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€UECTBEHHON XUMUMU;

YBaXEHUS K MPOLECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS XMMUHU, OCO3HAHMS TOTO, YTO
JOCTHKEHHUsS] HAyKH €CTh pe3yidbTaT MJIMTENbHBIX HAOMIOACHHM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeca W II03HABAaTEIbHBIX MOTHMBOB B TOJYYEHHUM MU MOCIEAYIOIIEM aHajau3e HHGOpMaLUU O MNEpeOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHIOCOOHOCTH OLIEHMBATh CUTYallUU, CBS3aHHBIE C XUMHUYECKUMH SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIE PEILCHUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIKM CBOMX TOBAPHUIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 310pOBOTO U Oe30rmacHoro odpasa >KU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
coOCTBEHHOMY (PU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NEeSATEeIbHOCTH;

NOHMMAaHHS LIEHHOCTH TMpaBUJ HMHAWBHUIYATBHOTO M KOJJIGKTUBHOTO O€30MaCHOTO TOBEIEHUS B CUTYyalMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT 0I5, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOI0 BOCIIMTAHMSI:
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KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]1ay COIMAIbHON HAmpaBJIE€HHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YyUEHUIO Mpodeccuid pa3IuyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
MPEAMETHBIX 3HaHUI 110 XUMUH;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJIbHOW TpaeKTOpu:u oOOpa3oBaHus, Oyaymieil mpodeccuu u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCO00pa3HOTO OTHOIICHUS K MPUPOIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbL;

OCO3HAHHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHXKCHHM XHMHHM JUIsl PEIICHHs BOIMPOCOB PAIMOHAIHLHOTO
MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMNPUATHUS NEUCTBUW, NPUHOCALIMX BpPEN OKPYKAIOLIEW MPUPOIHOW CpPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronpUsITHbIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJM4yusl Pa3BUTOrO HKOJOTUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYIbTYpbl, OMbITA JEATEIIBHOCTH 3KOJIOTHYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAIILHOW MPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITh UJI€0I0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHMMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHHUS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3J@aHUU II€JIOCTHOTO MPEJCTABICHUSI 00 OKpY’)KalolleM MHUpE KaK O €IWHCTBE MPUPOJAbl M YeIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHHUS MTPUPOTHOTO PABHOBECHS;
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yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [JIsl COBPEMEHHOM LMBWIM3AIMU: B €€ T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHWW HOBOW 0a3pl MaTepuaIbHOW KYyJbTYpPHI, PEIICHUU TIOOATBHBIX MPOOIEM
YCTOMYMBOTO PAa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHNH YCIIOBUN YCHEIIHOTO TPYyJa U JKOJIOTHYECKH KOM(OPTHOM KM3HHM KaXKIOTO 4YJieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOb30BaTh MOJyYyaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SIBJICHHM OKPYXKAIOIIEro MHUpa U
MPOUCXONSIMNUX B HEM HW3MEHEHUH, YMEHHs JejaTh OOOCHOBAHHBIC 3aKJIFOUCHHMS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS VISl PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYyaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKON 1€ATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYEHHUIO HOBBIX
3HaHUH MO XMMUU B COOTBETCTBHUH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodheccuoHaIbHOM eI TeTbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATDI.

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI Y4eOHOro mpeameTa « XMMHUs Ha YPOBHE CPEIHEro o0IIero oopazoBaHus
BKJIFOYAIOT:

3HauUMMble JUIsI  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIOIMIMXCS MEXIMCHMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHay4YHbIe TOHATHS, OTPAXKAIOUIUE IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH (HaKT,
IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIeJOBaHUE, HA0IIOIEHHE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC y4eOHBbIC MEWCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIC), 0OECIIECUMBAIOIIUE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YJaroONuXCs;

CIIOCOOHOCTh OOYYaIOIMUXCS HUCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE, MHUPOBO33PCHUYECKUE 3HAHUS U
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS B TO3HABATEILHON M COIUANILHOM MPaKTHKE.
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MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJIbHBIMU  YYEOHBIMH  TO3HABATEIBHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafeHne yHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMMN:

1) 6a30Bble JJOrHYecKune JeicTBUSI:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh MIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh eI JEATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTAThI
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;

WCIIOJB30BaTh MPU OCBOCHHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUIEHUSI — BBIICIATh XapaKTEpPHbIE NPU3HAKU
MOHSATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU IS KJIaCCU(DUKAITUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIEC CBS3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MIPUMEHSTH B TIPOIIECCE MO3HAHUSI, UCTIOb3yeMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPEoOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUSI — XUMUUYECKUN 3HAK (CMMBOJI) dJIEMEHTa, XUMUYecKass (popMyna, ypaBHEHHE XUMHUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIbHBIX M TPAKTUUECKUX 3a/ad, MPUMEHSTh Ha3BaHHbIE MOJICIbHBIC
MPEJICTaBACHUS 1Sl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUSI BEUIECTB U XUMHUYECKUX PEaKIIUil;

dbopmynupoBaTh [EJIM U 3aJa4d  KUCCJICIOBAHMS, MCIOJb30BaTh TMOCTABICHHBIE M  CaMOCTOSITEILHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI 711 (GOPMUPOBAHUS TUIIOTE3HI O TTPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W MPOBEACHUS  YYECHUUYECKUX  DKCIEPHUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIbHO TMPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBaTh 000OIIEHNUS W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM padoTe;
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npUoOpeTaTh OMNBIT YYEHHUYECKOH HCCIIEeI0BATENbCKOM M MPOEKTHOW JAEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB pPELICHUs MPAaKTHYECKUX 3a/ad, NPUMEHEHHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ unpopmMaunmei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManMK (HAay4yHO-TOMYJsIpHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmmM3upoBaTh WH(GOPMALMIO PA3TMYHBIX BUIOB U (HopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3IMYHbIC METO/BI MIPH MOUCKE U 0TOOpe MHPOPMAINH, HEOOXOAUMOMN IS
BBITNIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX ITOMCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss MHGopMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH $A3BIK B KayecTBE CpPEJACTBAa MpU paboTe ¢ XUMHUYECKON HHpOpManuen: NpUMEHSTh
MeXMpeaMeTHbIE ((PU3NUecKre 1 MaTeEMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIIbl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaieHue YHMBEPCAJIbLHBIMH KOMMYHUMKATHBHBIMHM eCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJAE Jauajiora W/WIA JUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOKEHHON 3a1auu;

BBICTYNAaTh C TMpPE3EHTAlMEeN pe3yJbTaTOB IMO3HABATENbHOW JESITENbHOCTH, IOJYYEHHBIX CaMOCTOSITEIbHO WU
COBMECTHO CO CBEPCTHMKAaMHU IPHU BBIIIOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, IPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaiM3allKi yueOHOTO MPOeKTa U (POPMYIUPOBATH BHIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMTyTEM COTJIACOBAHMS ITO3ULIMHI B X0/1€ 00CYK/I€HUSI U OOMEHA MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeaessia e€ el 1 3a/1a4H,
KOHTPOJMPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATH MpEAjiaraéMblii aaropuTM JIEHWCTBHIA MPHU BBINOJTHEHUH
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y4eOHBbIX U HCCIEAO0BATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee d(PPEKTUBHBIA CMOCOO UX pEUICHUS C YYETOM MOJyUYEHHUS
HOBBIX 3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;
OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTA HA OCHOBE CaMOAHaJIM3a U CAMOOLICHKH.
HPEAMETHBIE PE3YJIBTATBI.
10 KJITIACC.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsh» OTPa)KaroT:

c(hOpPMHPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIU
XUMHH B TO3HAHWUU SIBICHUI NpPUPOIbI, B (DOPMHPOBAHUHM MBIIUICHUS U KyJIbTYypbl JUYHOCTH, €€ (PyHKIIMOHAIBHOM
IPAMOTHOCTH, HEOOXOMMOM JJI pelIeHUs] TPAKTUYECKUX 33]1a4 U IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
310pOBBIO U IIPUPOJIHOM CpELE;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAralolIve MOHATUS (XUMUYECKUHN AJIEMEHT,
aToM, OJJIEKTpOHHass o00O0JIoYKa aToMa, MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XUMHUYECKasl CBS3b,
CTpYKTypHas popmyina (pa3BépHyTas U COKpall€HHas1), MOJb, MOJISIpPHAs Macca, MOJISIPHBIM OOBEM, YII€pOIHBIN CKEJIET,
(yHKUHMOHATIBHAS TpyNna, pajukai, U30MepHsl, H30MEPbI, TOMOJIOTMYECKUHN Psil, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U
a30TcojepkKallue COeIUHEHHUs,, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TeopHusi CTpoeHusi opraHudeckux BemectB A. M. byTiepoBa, 3akoH COXpaHEHHMsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHI $3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUA, JIekKallhMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBJICHHM, (PaKTOJOTMYECKUE CBEIEHUS O CBOMICTBAX, COCTABE, MOJYYEHUHU U
0e30MacHOM HMCIOJIb30BAHUH BAXKHEUILIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUM BBISABIATh XapaKTEpHblEe TPU3HAKM MOHSITHM, yCTaHAaBIUMBAaTh HMX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIME TIOHATHS MPU OINHMCAHMM COCTaBa, CTPOEHUS M TNPEBPALIECHUN OpraHUYECKUX
COCIMHCHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY JJII COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OPMYJ OpPraHMYECKHUX BEIIECTB W YPABHCHHN XUMHUYECKHX PEaKIIHUM,
M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHWYECKHX BEUIECTB I WUIIOCTPALMU MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOEHHS;
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c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAAJIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY M
CTPOCHHIO K OINpPEeAENEHHOMY KJIacCy/TpyMIe COeIUHEHUI (yriaeBOIOPOAbI, KUCIOPOA U a30TCOMAEPKAINEe COSAMHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHHMS), JaBaTh WM Ha3BaHUs 1o cuctematudeckoil Homenkimarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BAaHUSI OTACJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH, YTHUICHIIIUKOIb,
rIMLepuH, QeHos, QopManblerui, areTalblIerull, MypaBbUHAs KHUCIOTa, YKCyCHasi KHUCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEJUIF0JI03a, TIIULIHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACTATh BUABl XMMHUYECKON CBSI3U B OPraHMYECKHX COCTUHEHHSIX (OJWHApHBIC H
KpaTHBIE);

c(pOpMUPOBAHHOCTb YMEHUSI IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOEHUS Oprannyeckux BemectB A. M. bytneposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BELLIECTB;

c(OpMHPOBAHHOCTh YMEHUIN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKUE U XMMHUUYECKHE CBOMCTBA TUITMYHBIX
IpEeICTaBUTENCH Pa3TUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, STaH, ITHJIEH, IPONUICH, alleTuieH, OyTanuen-1,3,
MeTwi0yTaaueH-1,3, O€H30i1, MeTaHOJ, ATAHOJ], ATUJIEHIJUKOJb, TJIUIEpUH, (PEeHON, aleTanbAerui, MypaBbUHAs U
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, LEJUI0JI03a, aMUHOYKCYCHas KUCJIOTa), WLIIOCTPUPOBATh T€HETHUUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO ChIPbs (HEPTh, IPUPOAHBIN T'a3, yroJb),
CrocoObl UX NEPepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIECHUS MO XMMHUYECKUM ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BEIIECTBA WIM MPOAYKTa pEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO W3 UCXOAHBIX BELIECTB
WJIN NPOAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIX
B XMMHUHU IPH U3YyYEHUHU BEIIECTB U XUMHUYECKUX SIBJICHUHN (HAOIIOJIEHUE, U3MEPEHHUE, SKCIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 NPUHATUS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

c(OpPMHPOBAHHOCT, YMEHUW COONIOAaTh IMpaBUjia IMOJb30BAHUA XMMHYECKOM TOCYJoM U 1abopaTOpHBIM
000pyIOBaHMEM, a TaKXe MpaBuUiia OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMU MO BBIMOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;
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c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILEHUs] OPraHUYECKUX
BEILIECTB IIPY Harpe€BaHWM, NIOJIyYEHUE ITUIICHA U U3YYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMY OPTaHUYECKUX BEILECTB,
JieHaTypauus OEJNKOB IPY HArpEBAHHMH, IBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBHUU C MPABHIIAMH TEXHUKH 0€30MaCHOCTU
npu oOpalieHHMH C BELIECTBAaMU M JIaDOPATOPHBIM O0OpPYJOBAHHEM, MPEIACTABIATh PE3YJIbTAaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (hOpME 3aMKuCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKiuil U (opMyIupoBaTh BBIBOIBI Ha OCHOBE 3ITHX
PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nH(popmanuu, IHTepHET 1 apyrux);

c()OPMUPOBAHHOCTh YMEHUI COOIOAATH MpaBUIa SKOJIOTMUECKU LIE€JIECO00pPa3HOTo MOBEIEHUS B OBITY U TPYJIOBOU
NEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbs M OKPYKAIOLIEW INPUPOAHOM Cpeabl, OCO3HABaThb OIACHOCTH
BO3JICMCTBHSI HA KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TOHMMAasA cMbIca nokaszarens [1/IK, noscHaTs
Ha IpUMEpPax CIoCcOObl YMEHBIIEHUS U TPENOTBPALLIEHUS X BPEJHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00YyYaroIMXCSl C OrPaHUYEHHBIMU BO3MOYKHOCTSIMHM 3/0POBbS: YMEHHE NPUMEHATh 3HAHHUA 00 OCHOBHBIX
JOCTYITHBIX METO/aX MMO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUM;

JUISL CIIENBIX M CJIA0OBUIAIIUX OO0YYArOIIMXCS: YMEHHE UCIIOJIb30BATh PEIbe(HO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

11 KJIACC.

[IpeameTHbBIC pe3ybTaThl OCBOCHUS Kypca «O0I1ast 1 HEOpraHUuecKasi XUMUs OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: 0 XMMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHPA, POJIU
XUMHUM B TIO3HAHUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYphl JIMYHOCTHU, €€ (YHKIIMOHATHHOM
IPAMOTHOCTH, HEOOXOJIMMOM Uil pEelICHUs] MPAKTUYECKUX 3a/1ay U HKOJIOTMYECKM 0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENIE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAaHUW, KOTOPAsi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToMm, W30TOMN, S-, P-, O- 3JMEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSPHBIA O0BEM, BAJICHTHOCTH,
AIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b (KOBAJEHTHAs, HIOHHAS, METAJUIMYECKas, BOJOPOAHAs),
KpUCTAJUTNYECKasT PEIETKA, TUIbl XMMHUYECKUX PEAKLMM, pACTBOP, SJEKTPOJIUTHI, HEDJIEKTPOJIMUTHI, JIEKTPOIUTHUECKASL
JUCCOLIMAIINS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKLMH, XMMHUYECKOE PABHOBECUE); TEOPUU HU
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3aKOHBI (TEOPHS IECKTPOIUTHYECKON JAUCCOIMaIU, nepuoanueckuit 3akon J[. 1. MeHneneeBa, 3aKk0H COXpaHEHUSI MacCChI
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUM MPU XUMHUYECKUX PEAKIMAIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHMS, JIE)KAIIME B OCHOBE MOHMMAHUS MPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTOJOTUUECKUE CBEJECHUS O CBOMCTBAx, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIOJIb30BAHUHM BaKHEHIITHUX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIC TPU3HAKA TIOHSATHN, YCTAHABIMBATH HMX B3aWMOCBS3b,
MCIMOJIB30BaTh COOTBETCTBYIOIIME MMOHATHS IPU ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUH WCIOJB30BaTh XHUMHYECKYI0 CHMBOJUKY JUISI COCTaBIICHHS (OPMYNT BEIISCTB U
ypaBHEHUN XHMMHUUYECKHX peakiui, cucremarndeckyro HoMeHkinarypy (IUPAC) u TpuBHalibHbIe Ha3BaHUS OTACIIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbIM ras, YIJIEKHUCIBIA ra3, aMMUaK, raméHasi U3BECTb, HEraléHas W3BECTh, MUTHEBAs
coJia, MUPUT U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHMI OMNpENENATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBA3M (KOBaJEHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAs) B
COCIMHECHMSIX, THUIl KPUCTAIUIMYECKOM pemeETKu KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJsipHasi, HWOHHAas,
MeTaJUInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX COCTMHEHUMN;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh NPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB IO HX COCTaBy K
OTIPEICIEHHOMY KJIacCy/TpyIime COeIUHEHHM (TIPOCThie BEIIECTBA — METaUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBaHWS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATh CMBICH TNepuoaudeckoro 3akoHa JI. M. MenzaeneeBa u 1eMOHCTPUPOBAThH
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO M MPOrHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX DJIEeMEHTOB 1-4
nepuoaoB Ileproanueckoii cucteMbl xumuueckux smemeHToB JI. M. MeHpaeneeBa, UCHONb3ys MOHATHA «s-, P-, d-
AJIEKTPOHHBIE OpPOUTAINY», «IHEPTETHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XWMHUYECKHX
AJIEMEHTOB M MX COEAMHEHUM IO mnepuojaM U rpynnaMm llepmoamyeckon cuctembl Xxumuyeckux snemMeHTtoB /. H.
Menaeneena;
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C()OPMUPOBAHHOCTh YMEHMM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA HEOPraHUYECKUX
BEILECTB pA3JIMYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE TE€HETHYECKOW CBS3M MEXAY HEOPraHWuYeCKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(pOPMUPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATH XUMHUUECKHUE PEAKLIUU 10 Pa3JIMYHbIM MIPU3HAKaM (YHCITy U COCTaBYy
pearupyomux BEIIECTB, TEIUNIOBOMY 3(Q(EKTy peakiUH, U3MEHEHUIO CTENEHEH OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peaklny, y4aCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTABIATH YPAaBHEHHS pPEAKIM pa3iMYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIC
YpaBHEHUS PEaKUUi HOHHOTO OOMEHA, YYUTHIBAs yCIOBUSA, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

C()OPMUPOBAHHOCTb YMEHUH MPOBOAMTH pEAKLMH, MOJITBEPXKIAIOIIME KAaYeCTBEHHbIM COCTAaB Ppa3IMYHbIX
HEOPraHWYECKHUX BEIECTB, pAacCIO3HABaThb OIBITHBIM IMYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacCTBOpax
HEOPTaHUYECKUX BELIECTB;

c()OPMHPOBAHHOCTh YMEHHI pacCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuil;

C()OPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTbh CKOPOCTHM XMMMUYECKOH PEAKIMH OT Pa3iNyYHbIX (PAaKTOPOB;
XapakTep CMELIECHUSI XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO Bo3aelcTBud (mpunuui Jle [arensbe);

c(OpPMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XHWMHUYECKHE IPOLIECCHI, JIEkKAIIME B OCHOBE MPOMBIIIJIEHHOTO
MOJIyYeHHUs] CEPHOM KHMCIIOThI, aMMHAKa, a TaKke C(HOPMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAy4YHBIX MPHUHLMIAX U
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIIEHUS C HCIOJIb30BAaHMEM IOHSATHS «MaccoBasi JOJs BEIECTBA B
pacTBope», 00bEMHBIX OTHOIICHHUI ra30B MPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WIIM 00bEMA T'a30B IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BEMY OJJTHOTO U3 YUaCTBYIOIIUX B PEAKLIUU BEIIECTB, TEIIOBOTO AP (EeKTa peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUSI SHEPTUU;

c(OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MPaBUJa I[OJIb30BAHUS XHWMHUYECKOM TMOCynoll U 1a00paTOpHBIM
o0opy/lOBaHMEM, a TakXKe IMpaBWiia OOpalIeHHs C BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMHU IO BBINOJIHEHUIO
71a00pPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHPOBAHHOCTh YMEHUW TUIAHMPOBATH M BBINOJHATh XUMHUYECKHMN SKCHEPUMEHT (pa3ioKeHue IMepoKcuIa
BOZOpPO/Ia B NPHUCYTCTBHM KaTaJM3aTopa, OIPENENIEHWE CpElIbl pPacTBOPOB BEIIECTB € MOMOLIBIO YHHBEPCAIBHOIO
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WHIUKATOpa, BIUSHUE Pa3MYHBIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKOM peakluu, peaklud HOHHOro OOMeHa,
KauyeCTBEHHBIC PEaKlMu Ha CyJb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a1a4 no teMam «Metamie» U «HeMeramib»y) B COOTBETCTBUU € MpaBUJIaMU TEXHUKM 0€30MacHOCTH MPHU OOpallleHHH C
BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYI0BaHUEM, MPEJACTABIATh PE3YIbTaThl XUMUUECKOTO IKCIIEpUMEHTA B (OpMe 3aIllucu
ypaBHEHUI COOTBETCTBYIOIIUX PEeAKIUN U (POPMYITHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpPMAIMIO, TMOJIy4aeMyl0 W3 Pa3HbIX
MCTOYHHUKOB (CPEICTBAa MACCOBOM KOMMYHHUKaUUW, UHTEpHET U IpYyTUX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MpaBUiIa SKOJOTHUECKH LI€TIECO00Pa3HOTO MOBEIEHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B ILEJIAX COXPAHEHUs CBOErO 3J0pPOBbS U OKPYKAIOIIEH NPUPONHOM Cpenbl, OCO3HABATh OMACHOCTH
BO3JICHCTBHSI HA >KMBBIE OPraHU3MBbI ONPEACIIEHHBIX BEIIECTB, MOHMMas cMblIca rokasatess [1/IK, noscHaTe Ha mpumepax
CrocoObl YMEHBILIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKaA,

JUIsl OOy4YaroIMXCAd C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370pPOBbS: YMEHHE IPUMEHSTh 3HAHUA OO0 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIENBIX U CJIA0OBUIAIIUX O0YYArOIIMXCS: YMEHHUE UCIIOJIb30BATh PEIbe(HO-TOUCUHYIO cUcTeMy 00o3HaueHui JI.
Bpaiing 1uis 3anucu XUMHUYECKUX GOopMyIL.

TEMATHUYECKOE IINTAHUPOBAHHUE.

10 KJVIACC.
KosmmuecTBo yacos
DJIeKTpPOHHbIe (LM (ppoBbIE)

Ne n/mm HanmenoBanue pasjaejioB ¥ TeM IPOrpamMMbl Konrposbubie IIpakTuveckue

Bcero o0pa3oBaTe/bHbIC PeCypChl

padoThI padoThI
[ToBTOpenue 3a kypc 9 kiacca bu6muoreka [JOK
4 1 https://m.edsoo.ru/7f41837c
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHHU
11 IIpenmer oprannueckoit xumuu. Teopus 5 bubmuoteka [IOK

' CTPOEHHUSI OPTraHUYECKUX coeAuHeHui A. M. https://m.edso00.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

byrneposa

Hroro no pazueny 5

Pa3nen 2. YraeBonopoabl

2.1 [IpenensHble yriIeBOAOPOIBI — AIKAHBI 3 bubmorexa HOK
' el YHICBOROPOA https://m.eds00.ru/7f41837¢
59 HenpenenbHbie yrineBogopoIbl: aaKeHbI, 14 bubnmnoreka HOK
' QJIKaIUEHBI, aJIKUHBI https://m.edso0o.ru/7f41837c
bu6nmorexa [IOK
. 4
2.3 ApOMATHHECKHE YIIICBONOPOIEI https://m.edsoo.ru/7f41837¢c
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOJOB U UX 3 bu6nunorexa LIOK
' nepepaboTKa https://m.edso00.ru/7f41837c
Htoro no paznemny 24
Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
bubmuoreka [IOK
3.1 . D 6
CrpreL. BeHoTE! https://m.edsoo.ru/7f41837¢c
3.9 Ansaeruasl. KapOoHoBbIe KUCTOTHI. CI0KHBIE 14 bubmmoteka IIOK
' 3¢upsI https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
3.3 3
Y TIeBoE! https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 23
Pa3neun 4. A3oTcoaepskamue OpraHu4ecKue coeJuHEeHH
but6mmorekxa [IOK
41 A LA .b 7
MHHBL AMIHOKHCTOTBL. HEKH https://m.edsoo0.ru/7f41837¢
Hroro mo pazneny 7
Pa3pnen S. BeicokoMoJIeKy AIsIpHbIE COCIMHECHUS
5.1 ‘ IInactmaccel. Kayuyku. Boiokna 5 bubmuoteka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

‘ ‘ ‘ https://m.edso0.ru/7f41837¢c

Hroro no pazgeny )
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 2
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakruueckue (mupp )
NMPOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 IToBTOpenue 3a kypc 10 knacca 5 1
Crpoenune atoMoB. [lepuondeckuii 3aKoH
1.2 u [lepuonnueckas cucteMa XMUMUYECKUX 5
anemenToB . 1. Menaeneera
13 Crpoenue BemniectBa. MHOroobpasue 5
' BEILIECTB
1.4 XUMHYECKUE PEAKIUU 10 1 1
Hroro 1o pasneny 25
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertamibl 14 1
2.2 Hewmerannbl 21 1
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CBs3b HCOPraHN4YCCKUX U OPraHn4CCKUX

2.3 4
BEILIECTB
Hroro mo pazneny 39
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMuS 1 )KU3Hb 4
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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HOYPOYHOE IIVTAHUPOBAHMUE.

10 KUITACC.
Kosaun4yecTBo 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PecypcChl
padoThI padoThI
[ToBTOpenue 3a kypc 9 kiacca. Bbubnuorexa [IOK
1 Teopus 31C. OBP. 1 https://m.edsoo.ru/00adcade
Nucrpykrax no Th Ha ypokax https://m.edsoo.ru/00adcd68
xumun Ne 1 https://m.edsoo.ru/00add448
[ToBTOpenue 3a kypc 9 knacca.
2 XHUMHYECKHE CBOMCTBA 1 bubmorexa LHOK
https://m.edsoo.ru/00ae0e18
HEMETAJJIOB
3 XUMHYECKHE CBOMCTBA 1 bubnnoreka IIOK
METaJJIOB https://m.edso00.ru/00ae1156
4 BxonHas koHTposbHast paboTa 1 1
Ne 1 (40 mun.)
BBeICHIe B ODIAHIIECKVIO bubmmoreka [IOK https://academy-
5 HIO P 4 1 content.apkpro.ru/lesson/a9f3d191-
XUMHU
Sele-4e24-ac02-efb16fa49f6a
[Ipenmer opranuveckoi bubnunoteka [IOK https://academy-
6 XUMUH, €€ BOSHUKHOBEHUE, 1 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAUCHUE Sele-4e24-ac02-efb16fa49f6a
T
O?f;:q?i;?f:e S— bubmoreka IIOK https://academy-
7 1\/113 EvITepoBa. 6 (I:CHOBHHC ' 1 content.apkpro.ru/lesson/c935a58c-
 DYTICPOB, abOe-4¢59-9dcf-20517ae4b52e
MOJIOKEHUS
8 [Ipencrasnenue o 1 bubmuoreka IOK https://academy-
KJIacCHU(UKAIUK OPTaHHYECKUX content.apkpro.ru/lesson/726ee099-
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae1156
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

BCIICCTB

£1a9-410f-b8be-b4cb589aeadl

Knaccudukanus oprannaeckux

bubmnoreka I{OK https://academy-

9 coesumerii. HomermaTypa content.apkpro.ru/lesson/726ee099-
' el1a9-410f-b8be-b4ch589aeadl
AJTKAHEL: COCTAB 1 CTPOCHIE bubmnoreka I{OK https://academy-
10 FoMoormeckmit paz, JLo J\}O ! content.apkpro.ru/lesson/258ddc06-
T ec23-473c-h3d7-ed82fcaddd02
P/kx. Metan u sTan —
MPOCTEUIIINE PECTABUTEITN bubnunoreka [IOK https://academy-
11 AJIKAHOB. Xumuueckas content.apkpro.ru/lesson/9641927f-
nepepabomka aikanos 6 bbc8-44b9-b3ea-81a2be75c47a
Cma@DOI’ZOJZbCKOM Kpae
HMIeCKHe CRONRCTES bubmmoreka LIOK https://academy-
12 content.apkpro.ru/lesson/9641927f-
AJIKAHOB
bbc8-44b9-b3ea-81a2be75c47a
AJTKEHEL: COCTAB 1 CTpOCHIE bubanoreka I{OK https://academy-
13 cBoficTRa ’ content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
Pemrenue 3ama4 Ha BBIBOJI bubanoreka I{OK https://academy-
14 bopMyIT IO MPOIYKTaM content.apkpro.ru/lesson/7dada027-
CTOpaHHUsI 8448-418f-b416-fbaledd4ab6d
Bl aTimeH 1 TpOTIHIICH = bubmnoreka I{OK https://academy-
15 Zﬁ;:;::m;e lgpeHCTaBHTeHH content.apkpro.ru/lesson/4038171e-
L OO0 4158-4bd1-ae98-18dc1cfb9399
«Cmasponen 2. byoénnosckay
16 HMIECKIe CBOHCTEA bubnmoreka LIOK https://academy-
' content.apkpro.ru/lesson/05ab5925-
17 AJIKCHOB

ba8e-499e-840b-70b5e8db71ae
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

[TpakTuyeckast padora Ne 1.
«Ilony4yenue sTuIIcHA U

bubmnoreka IJOK https://academy-

18 H3yYEHHE €ro CBONCTBY. content.apkpro.ru/lesson/53cd2379-
Hucrpykuus mo Th Ne 2-6 (40 2a45-43b1-9f67-7ebcdaf03ce0
MUH. )
ﬁffﬁg;f;iﬁ?em’?’ " bubnnoreka IIOK https://academy-
19 Monysere CI/IHTe:FI/IIIeCKOFO content.apkpro.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
Kay4dyKa U pE3HUHbI
20, X HMIECKIE CBONHCTEA bubmmoreka IIOK https://academy-
21 AIKATHEHOB content.apkpro.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95b854a
PellleHHE 32124 Ha BBIEOL bubmmoreka IIOK https://academy-
22 (POpMYIT 110 MaCCOBOI KorTe content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
AJIKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHS, bubnuotexa [IOK https://academy-
23 TOMOJIOTUYECKUH PSII. content.apkpro.ru/lesson/05¢9a929-
AlleTuiieH — MPOCTEH I 6741-4d7c-84b5-009292468356
HpGI[CTaBI/ITeJ'IB AJIKUHOB
. bubmnoreka I{OK https://academy-
24, XUMHYECKUE CBOMCTBA
o5 TKIHOB content.apkpro.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
26 Brruucienusa nmo YpaBHCHUIO
XUMHUYECKON pcakuuu
P/k. Apensl: 6€H30I1 U TOIYOI. bub6muoreka [IOK https://academy-
27 ToKCHYHOCTD apeHOB. content.apkpro.ru/lesson/d86d7d00-

Hpooyvkuyus OO0 «Cmaspoaer

d5b4-491d-aded-c3ddal9feefd
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

2. byoéunnosckay

bubmnoreka I{OK https://academy-

;S XUMHYECKUE CBOMCTBA apEHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
Peneruccias caasp bubmnoreka I{OK https://academy-
30 YHIICBOZIOpONOE, content.apkpro.ru/lesson/75957f70-
FIPHHAIUICHALIIX K PASIITIHAIM 50f4-4910-b706-ac2d1b0f4c26
KJ1Iaccam
Kotrpotsias paora No 2 bu6mmoreka LIOK https://academy-
31 Y rreBoOpoE (40 M) content.apkpro.ru/lesson/6abf1680-
4eb5-46f2-8eab-44d63cccf518
P/k. [Ipupoouvle ucmounuxu
V271€6000P0008 8
Cmaspononvckom Kpae: bu6mmoreka [IOK https://academy-
32 NPUPOOHBLIL 243 U NONYIMHbLE content.apkpro.ru/lesson/99557a5e-
Hemanvle 2azvl, He@mb U 2221-43e0-97b8-983de535c44d
npOOYKmbl e€ nepepadbomKi.
Jl.o. Ne 2
P/k. IIpupoouvle ucmounuxu
?;Zi;iiiﬁiz; cpae: bubnuotexa [IOK https://academy-
33 DO 205 U nonyn'mble content.apkpro.ru/lesson/99557a5e-
2221-43e0-97b8-983de535c44d
HedmsHbvle 2azvl, Hehmb u
npooyKmul e€ nepepabomxu
[IpenenpHBIC OTHOATOMHBIE bubmmoreka [{OK https://academy-
34 CIHUPTHI: METAHOJ U ATAHOJI. content.apkpro.ru/lesson/5439c18b-
Bogopoanas cBs3b. JI.o. Ne 3 7440-4b6f-bf84-c04fa4d71694f
35 MHOroaToOMHbI€ CIIUPTHI: bubnmoreka LIOK https://academy-
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

STUJICHIJIMKOJIb U TJIMLEPHUH.
JI.o. Ne 4

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

bubmuoreka IIOK https://academy-

§$ fﬁg:icme cponctsa content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f
deHOII: CTPOESHUE MOJIEKYJIBI, bubmmoreka LIOK https://academy-
38 bu3nyecKre U XUMHUECKUE content.apkpro.ru/lesson/649883b8-
CBOWCTBA, MPUMCHCHHE 7¢5f-4116-896e-10a2278b08f1
HMIeCKHe CRONRCTES bubmmoreka LIOK https://academy-
39 derona. JLo. N 5 content.apkpro.ru/lesson/649883b8-
T 7¢5f-4f16-896e-10a2278b08f1
Aubaeruisl: GopMabIeTH L | bubmnoreka I{OK https://academy-
40 atteTas TerHL. AICTON content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
. bubmmoreka IIOK https://academy-
41, XHUMHYECKHE CBOMCTBA
42 atbaernos. JLo. Ne 6, 7 content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
OTHOOCHOBHBIE TIPE/ICITbHBIC bubnuoteka [IOK https://academy-
43 KapOOHOBBIE KUCIIOTBI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHasI 3438-4b57-a3ec-ba0f9fe63c0d
Pli. Xumiriecine CBOACTB bubmnoreka I{OK https://academy-
44, KapOOHOBBIX KUCIOT.
45 Hesurmonsicckoe ofeedunerie content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
«Azomy
Tlp aKTquCKaﬂ padora Ne 2. . bubmuorexa I{OK https://academy-
46 «CBoticTBa pacTBOpa yKcycHoM content.apkpro.ru/lesson/9834d408-

kucnote». MacTpyknus o Th
Ne 2-6 (40 muH.)

386d-444a-8de3-7efba8b98cdb

31



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CreapuHoBas U 0JICMHOBAsI

bubmuoreka IIOK https://academy-

47 KHCJIOTBI, KaK IMPEJICTaBUTEIIH content.apkpro.ru/lesson/71ac43f2-
BBICIIHX KapOOHOBBIX KHCIOT a0d4-4945-a0eb-1e59cd5f4dof
P/x. Mblna Kak COJIM BBICILIMX
KapOOHOBBIX KHUCIIOT, UX bubmmoreka L{OK https://academy-
48 Moroliee aeicTBue. [Ipodykuyus content.apkpro.ru/lesson/71ac43f2-
OAO «Apnecmy 2. a0d4-4945-a0eb-1e59cd5f4dof
Hesunnomviccka
ggg;};?;:g:ﬁz;gziwm bubmmoreka IIOK https://academy-
49 kicoT. THAPOH3 CIIOKHEIX content.apkpro.ru/lesson/71ac43f2-
' a0d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
50, %}éﬁiﬁ;;ﬁi;?ﬁ?? . bubmmoreka IIOK https://academy-
51 04O «Apnecmy Hpocyrui content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9f
2. Hesunnomviccka
Xupsl: npuMeHeHue, bubnuoteka [IOK https://academy-
52 OuosIornyecKast posib KHPOB. content.apkpro.ru/lesson/71ac43f2-
Jl.o. Ne 8 a0d4-4945-a0eb-1e59cd5f4d9f
XiMieckue cBoficTBa KUpOB. bubmuoreka [IOK https://academy-
53 TLo. Ne 9 content.apkpro.ru/lesson/71ac43f2-
T a0d4-4945-a0eb-1e59cd5f4d9f
P/k. YrneBopasl: cocTas,
icnacenuicauis. Baxieiiume bubnmoreka LIOK https://academy-
54 TPEACTABUTEIL: TITIOK034, content.apkpro.ru/lesson/709ce43a-

bpykTo3a, caxaposa.
Ipouszeoocmeo caxapa 6
Cmaspononvckom kpae. J1.0. Ne

deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

10, 11

KanMaII " LOEJIK0JI03a KaK

bubmnoreka I{OK https://academy-

55 npupoaHbie moaumepsbl. J1.o. Ne content.apkpro.ru/lesson/690fbb76-
12,13, 14 f94a-4177-bbbe-3d3ae748f716
Kontponbraz padora Ne 3 bubanoreka I{OK https://academy-

56 «Kucnoponcoepxauie content.apkpro.ru/lesson/66a7bd94-
OPTAHITICCKHE COSAMHEHHS 2bch-4ec7-b7c7-ff893919d25a
(40 muH.)

bu6mmoreka LIOK https://academy-
57 AMMHBI: METHJIAMUH U aHUJIUH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Blic. XaMeCiue CRORCTEA bubmmoreka IIOK https://academy-
58, aMuHOB. [Ipou3zgodcmeo
59 cpacumenedi na oGvedunenL content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
«A30m» 2. Hesunnomviccka
AMIUHOKHCIIOTHI KaK
am(oTepHbIe OPraHUYECKUE bubmmoreka [{OK https://academy-

60 COEIMHEHMS, HX content.apkpro.ru/lesson/c2f2f3d7-
OHOJIOTHYECKOE 3HAUCHHE. 43d1-4873-ace0-78eca6009628
Ilentuanl

61, X MIecKIE CBOHCTEA bubanoreka I{OK https://academy-

62 VOGO content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628
besku Kak mpupoIHbIe bubmmoreka [{OK https://academy-

63 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
coennnaenus. JI.o. Ne 15 43d1-4873-ace0-78eca6009628

64 P/k. OCHOBHBIC TOHATHS bubanoreka I{OK https://academy-

XUMHHU BBICOKOMOJICKYJIAAPHBIX

content.apkpro.ru/lesson/45b81dac-
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https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

coequuenuii. [Ipooyxuus OO0

«Cmaeponeny
2. byoénnoscka. J1.o. Ne 16

acba-440e-99e3-14c3ba78050a

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

bubmnoreka IIOK https://academy-

65 coemumenuit. TT1acTMaCCs! 1 content.apkpro.ru/lesson/45b81dac-
' ’ acha-440e-99e3-14c3ba78050a
Kay4dyKkH, BojokHa. JI.o. Ne 17
66 I'onoBast koHTpoONBHAsST paboTa Ne 1
4 (40 muH.)
67, OGOGIICH e 3HARMI 10 bu6mmoreka LIOK https://academy-
68 OPIAHHHECKOE XHMIH 2 content.apkpro.ru/lesson/1600e4a4-
d259-4ba9-9632-994fae4ce366
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC.

KoaunuecTBO 4acoB

XUMHYECKUX dieMeHToB /I, 1.
MeHnpeneeBa, UX CBI3b C

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutposbubie IIpakTunueckue
n/n Bcero U3y4YeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
I1 10 .
Ozzzzii?:;j;o;y:;m TET;? bubmmoreka LIOK https://academy-
1 CTOOCHIS ODLAHIIECKIX P 1 content.apkpro.ru/lesson/c935a58c-
P P ab0e-4¢59-9dcf-20517aedb52e
coequHeHunit A.M. Byrieposa
bu6muoreka [IOK https://academy-
2 [Ipenenvubie YB 1 content.apkpro.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a
bubnmorexa LIOK https://academy-
3 Henpenenbupie YB 1 content.apkpro.ru/lesson/75957f70-
50f4-4910-b706-ac2d1b0f4c26
. bubmmorexa LIOK https://academy-
4 opram Ifqeimﬂe S oe HI;HCHI/IH 1 content.apkpro.ru/lesson/66a7bd94-
P A 2bc5-4ec7-h7c7-ff893919d25a
5 Bxonnas koHTpoibHas paboTa 1 1
Ne 1 (40 mun)
XUMUYECKUHN AJIEMEHT. ATOM.
6 DneKkTpoHHas KOH(puUrypauus 1 bubmmorexa [OK
P ypatt https://m.edsoo.ru/59c112ee
aTOMOB
Pacnipenenenue 351€KTpoHOB 11O bubnnorexa [JOK
7,8 2
opouTanimM https://m.edsoo.ru/f5f750fe
[Tepuonnueckuii 3aKOH U
9 [lepuoanueckas cucrema 1 bubmuorexa [IOK

https://m.edso00.ru/16957c01
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https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/16957c01

COBPEMEHHOU TEOpUEN
CTPOCHHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMUMHUYECKUX
3JIEMECHTOB U X COCIMHCHUM
IO TPyIIaM U Mepuojam.

bubmuoreka [JOK

10 3HayeHHUE NEPUOINIECKOTO https://m.edso0.ru/f8468927
3aKOHA U CUCTEMBbI XUMHUYECKHUX
anemenToB J[.11. Menneneera B
pPa3BUTUU HAyKU

11, 3aKOHOMEPHOCTH U3MEHEHUS bubnmoreka [JOK

12 cBoiictB 1o [ICXD https://m.edso0.ru/f8468927
CrpoeHue BeliecTsa.

XuMH4uecKas CBA3b, €€ BUJIBI,

13 MeXaHU3Mbl 00pa30BaHuUs bubmmorexa [JOK
COBATCHTHON CBAIL https://m.edso0o.ru/5a8072af
Bonoponnas cBs3b
BanenTtHoCTb.

DNeKTPOOTPULIATETEHOCTb.
14 CreneHn okucienus. BemecTsa bubmmorexa LOK
https://m.edso00.ru/3d2ca093
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsATHE O IHCTIEPCHBIX
cucremax. Mictuanbie u
15 KOJUIOUJTHBIE PACTBOPBHI. bubmorexa [JOK
https://m.edsoo.ru/e9ccdd8d
MaccoBast 10115 BEIEeCTBA B
pacTtBope
16 JlucriepcHbIe CHCTEMBI bubmorera [JOK

https://m.edsoo.ru/da2c70e4
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https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4

Knaccudukanus n
HOMEHKJIaTypa

HCOPraHN4YCCKUX COCI[I/IHGHI/IfI.

bubmuoreka [JOK

17 I'enernueckas cBs3b https://m.edsoo.ru/bf9e108d
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Krnaccudukanusa XuMruueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCKOM XUMHH. 3aKOH
18 COXpaHEHHUs MacChl BEIIECTB; bubmorexa HOK
https://m.eds00.ru/6335cdd2
3aKOH COXpaHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMHYECKHUX PEaAKIIHSIX
bubmuoreka [JOK
CKOpOCTh peaKIiuu.
19 OpaTiMbie peaKiL. https://m.edsoo.ru/00adbe9a
XHUMHUUECKOE PAaBHOBECHE bubamorexa IOK
https://m.edso00.ru/30952f9b
20 Pemenue 3anad Ha cKOpOCTH bubnuotexa [JOK
XUMHUYECKOHN peakiuu https://m.edsoo.ru/00adbe9a
[IpakTnueckas padora Ne 1.
«BnusHME pa3au4HbIX
21 (akTOpPOB Ha CKOPOCTh bubnuorexa [JOK
XUMUYECKON PEAKLIUN». https://m.edsoo.ru/1facaldl
Wuctpykius o Th Ne 2-6 (40
MUH.)
DNeKTpOoIUTHIECKas bubnmoreka [JOK
99 nuccounanus. [Tonsatue o https://m.edsoo.ru/5f766bdf
BOJIOpOTHOM Toka3arese (PH) bubmuorexa [JOK

pacTBOpa. Peakiiuu nonsoro

https://m.edsoo.ru/09d5a9hd
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https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/09d5a9bd

obmena. 'maponus
OpraHUYeCKUuX U
HEOPraHMYECKUX BEIICCTB

OKucIUTeNbHO- bubmuoreka [JOK
BOCCTAaHOBUTEIIbHBIE PEAKLINH. https://m.eds00.ru/56226060
23
[TonsaTue 06 3mekTponmse bubmmorexa [IOK
pacIuiaBoOB U PaCTBOPOB COJIEH https://m.edso00.ru/93fh97d2
24, OBP bubnuoreka [JOK
25 https://m.eds00.ru/56226060
bubmuorexa [JOK
26 Trnposms https://m.edsoo.ru/09d5adbd
Kontposbnas padora 2
bubmuoreka [JOK
27 «TeopeTnueckue OCHOBBI
https://m.edsoo.ru/a8a0a930
xumun» (40 MuH.)
Mertasuibl, UX MMOJ0KECHHUE B
Ilepunonnueckoii cucreme
bu6mmorekxa [IOK
XUMHYECKHUX 31eMeHTOB /JI. .
https://m.edso00.ru/9839c16¢
28 MenpeneeBa 1 0COOCHHOCTH
06 bu6mmoreka [IOK
CTPOCHIA aTOMOli' e https://m.edso00.ru/51dac9d3
¢u3nueckue cBoicTBa
METaJIJIOB
bu6mmoreka [JOK
CruiaBbl METaJLIOB.
29 Y —— https://m.edso0.ru/42b872e3
P . bt bubnmoreka [JOK
HAPIDREHHIH METAILIOB https://m.edso0.ru/94eb377a
30 XuUMHUUYECKHEe CBOMCTBA bubmuoreka [JOK
IIEJIOYHBIX METAIIIOB https://m.edsoo.ru/e12c26b3
31 XUMUYECKUE CBOMCTBA bu6mmorekxa [JOK
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https://m.edsoo.ru/56226060
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/56226060
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

IIEJI0YHO3EMEIIBHBIX METAJJIOB
U UX COCOUHEHUN

https://m.edsoo.ru/7c3e49c0

XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK

2
3 ATTOMHHUS https://m.edsoo.ru/0e79b266
33, XUMHYeCKHe CBOMCTBA bubmuoreka [JOK
34 Maprasia https://m.edso0.ru/039d69c8
35, XuMHYEeCKue CBOMCTBA XpoMa bubnmoreka [JOK
36 U €r0 COeIUHEHUH https://m.edsoo.ru/9911bef3
37 XHUMUYECKUE CBOMCTBA MEJIU U bubmuoreka [JOK
€e CoeInHECHUI https://m.edsoo.ru/2bc0f954
38, XUMHYECKUE CBOUCTBA JKene3a bubmuoreka [JOK
39 U €ro COeIUHEHUN https://m.edsoo.ru/1b7f8741
40 XUMUYeCKHe CBOMCTBA IIMHKA U bubmuoreka [JOK
€ro CoOeITUHEeHUIN https://m.edsoo.ru/b1f2beal
[IpakTuueckas padora Ne 2.
bu6mmoreka [JOK
Pemenue skcriepuMeHTaTbHBIX
https://m.edsoo.ru/27a4af43
41 3aja4 no teMe «MeTaiisy.
Wner usi o Th Ne 2-6 (40 bubmorexa IOK
pyKn - https://m.edsoo.ru/a6e352ea
MUH.)
Hemeramisl, nX OJIOKEHNE B
[Iepnonnueckoii cucreme
bu6mmoreka [JOK
42 XUMHAYECKUX deMeHToB J[. U.
https://m.edsoo.ru/8ca2dcad
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB
dusnueckue cBONUCTBA
43 HEMETAJUIOB. AJIIIOTPOTIHS bubnmoreka [JOK

HEMETaJUIOB (Ha IIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u

https://m.edsoo.ru/ef92c91c
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https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c

yriiepoa)

44, XUMHYECKHE CBOUCTBA bu6mmoreka [JOK
45 raJJoreHoB https://m.edsoo.ru/4e223795
46 XHUMHYECKHUE CBOICTBA CEPBI U bubnmoreka [JOK
€€ COCIMHEHUI https://m.edsoo.ru/46afael6
47 XUMHUYECKHE CBOMCTBA CEPBI U bubnmoreka [JOK
€€ COCIMHCHUMN https://m.edso0.ru/7¢875999
bubmuorexa [JOK
4 .
8 Cepuas kucnora https://m.edsoo.ru/8cfa2548
bubmuoreka [JOK
4 X %
9 MMITHCCKHIE CBOMCTBA a30Ta https://m.edsoo.ru/badd2255
50, XHUMHYECKHE CBOICTBA bu6mmoreka [JOK
51 COCOMHCHHH a30Ta https://m.edsoo.ru/badd2255
59 A3zotHag kucnota. Conu bubmuoreka [JOK
a30THOU KHUCIOTBI https://m.edsoo.ru/e2965afe
53, XHWMHYECKHE CBOMCTBA bubmorexa LOK
54 . https://m.edsoo.ru/9a6b43ec
(bocopa u ero coeauneHmii https://m.edsoo.ru/c7a2d429
55 bu6mmorekxa [IOK
5 6, VYriepoa u ero coequHEeHUun https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
57 bu6mmoreka [IOK
58' Kpemuuii u ero coennHeHus https://m.eds00.ru/143558ab
https://m.edso0.ru/3170e7b1
bubmunoreka [JOK
59 [Ipumenenne BaKHEUIINX https://m.edso0.ru/129f5059

HEMETAJIJIOB U MX COeAUHEHUI

https://m.edso0.ru/a218070a
https://m.edsoo.ru/393cdac0
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https://m.edsoo.ru/4e223795
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/393cdac0

[TpakTuyeckas paGora Ne 3.
Pemenue sxcriepuMeHTaIBHBIX

bubmuoreka [JOK

00 ;;‘jj:p‘;ig;riﬁ???gbgo https://m.edso0.ru/8175ac3f
MUH. )
O06001IeHNEe U CUCTEMATU3 AL
3HaHu# o TeMe «HemeTramib. bubnmoreka [JOK

61 Breruucienus mo ypaBHEHUSIM https://m.edso00.ru/6e864db5
XUMHYECKHUX PEAKIIMH U https://m.edsoo.ru/b624f801
TEPMOXUMHUYECKHE PACUETHI
I'onoBast KOHTpOIBHAS paboTa bu6mmoreka [JOK

62 Ne 3 mo Temam «MeTtamibl» u https://m.edsoo.ru/83f63ea3
«Hemeramisy (40 MuH.) https://m.edsoo.ru/d0484c76
Heoprannueckue n
OpPraHUYECKUE KUCIIOTHI. bubmorexa [IOK

63 Heopramseckue i https://m.edsoo.ru/ffOdfee2

https://m.edsoo.ru/ff0d67ca

OpraHUYECKHUEe OCHOBAHUS
AMpoTepHbIe HeopraHM4ecKHe
1 OpraHMYEeCcKHEe COETUHEHUS. bu6nuorexa [IOK

64 I'eneTnueckas cBsI3b https://m.edsoo.ru/00aelc64
HEOPraHWYECKUX U https://m.edso00.ru/00ad9a50
OpPraHUYECKUX BEIIECTB
Posb xumun B obecriedeHUN
9KOJIOTHICCKOMH, bubmuorexa [JOK

65 JHEPreTHICCKON U IMHIIEBOM https://m.edsoo.ru/9f11bf51
0€301acHOCTH, Pa3BUTUHI https://m.edsoo.ru/080fe1f0
METUITHHBI

66 [IpencraBieHust 006 00X bubmmorexa [OK

https://m.edsoo.ru/2e45a44f
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https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/080fe1f0
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Hay4HbIX TPUHIIUIAX
MIPOMBIIIJICHHOTO TIOJTYYCHHUSI
Ba)KHEHIIINX BEIIECTB

67 UYenoBek B MUpE BELIECTB U 1 bubnnoreka [JOK
MaTepuasioB https://m.eds00.ru/61e69003
bu6mmoreka [JOK
68 XHMHS H 370pOBBE HefloBeka 1 https://m.edso00.ru/a6552721
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA.
OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI /1151 YYUEHUKA!:

- Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxkuuonepHoe obmectBo «M3naTenscTBo «IIpocBerienue.
- Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cmankos C.A.,
AxkuuonepHoe obmectBo «M3naTensctBo «IIpocBerienue.

- [leppoanueckas cucrema xumuueckux aneMeHToB .M. Menneneena.

- Ta6Jmua PaCTBOPUMOCTH, I)JIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PAAd HAIIPAKCHHA MCTAJIJIOB.

METOANYECKHUE MATEPUAJIBI U1l YUUTEJIA:

https://uchitel.club/fgos ®I"OC COO.
https://edsoo.ru/mr-himiya/ MeTtoau4eckue mocoOus U peKOMEHIAIHH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

- https://educont.ru/?utm source=eljur,

- https://edu.skysmart.ru/,

- https://resh.edu.ru/,

- https://uchi.ru/,

- https://www.yaklass.ru/.
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