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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeaHEro oliero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (hefepalibHOM 0Opa3oBaTeNbHOI MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepalbHOM TroCylapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom Konuemnmuu npenojgaBaHus y4eOHOTO MpeaMeTa
«Xumusi» B oOpa3oBaTeNbHBIX opraHu3auusx Poccuiickoit denepanuu, peamru3yOMUIX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit @Denpepanuu Ha mnepuon 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpamMmbl MO XUMHH, K OIpeAeieHHI0 OO0mIei
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHA OOYUAIOIIMXCS CPEICTBAMH y4eOHOTO MpeaMeTa
«Xumust» nas 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTABHIIM KOHIIETITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJCH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS H
TpeOOBaHMIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHUKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOH 4YacThl0o UX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBepUIAIOIIMM ATAllOM pealu3aldid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH
KacaloTcsl TIO3HAHUS 3aKOHOB NPHPOJBI, (pOpMUPOBAHHS MHPOBO33PEHHUS M OOIIEH KyJIbTYphI
YeNoBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAHHOTO OTHOUIICHHS K CBOEMY 3/0POBBIO H
npupoaHOH cpene. Peanusyercs xumMmmuueckoe oOpazoBaHue o0y4yaroluMxcs Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs CpeICTBAMH Y4eOHOTO TpeaMeTa «XUMHUS», COJACPKAaHUE M MOCTPOCHUE
KOTOPOTO ONpeJiefieHbl B IMpOrpaMMe MO XHMUU C Y4YETOM CHEHU(PUKHA HAyKH XUMHH, e
3HAUEHUS B TIO3HAHWU MPUPOJIBI U B MATEpUATHLHON KU3HU OOIIECTBA, a TAKXKe ¢ YIETOM 00X
Henel ¥ NPUHIUIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbI CPEIIHEro OoOIero
obpazoBanus B Poccuiickoit @enepanmu.

XuMHS KaKk 3J€MEHT CHUCTEMBl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 poiib B COBPEMEHHON
[UBUJIM3AIMU, B CO3JaHUHM HOBOW 0a3bl MaTepuanibHON KynbTypbl. OHa BHOCUT CBOW BKJIAJ B
dbopMupOBaHUE PALIMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy:KarollleM MHUpe KaK O eIMHCTBE MPUPOJbI U UeloBeKa, KOTopoe (GOopMUPYETCs B XUMUU
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHUEM BELIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMHU 00JIACTAMU PUMEHEHUS.

TecHo B3auMOAEWCTBYS C JApPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHS cTaia
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO Tpylna M
KU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHash XUMUS KaK HayKa co3WaareibHas, Kak Hayka
BBICOKMX TEXHOJIOTHH HAIlpaBJICHA HA PEIICHUE TIOOATBHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOHM, NHINEBOH, AKOJIOTUYECKOW O€30MacHOCTH H
OXpaHbl 3I0POBBSL.

B coorBercTBHMM ¢ OONIMMHU MENSIMH W MPUHIMIIAMH CPEIHETO O00IIero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCS, HEOOXOIUMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOAOKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMHu  IpeMeTa «XUMUs» SBISAIOTCA 0a3oBble Kypchbl — «Opranuueckas
XUMHUs» 1 «OO01as ¥ HeoOpraHMuuecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPTaHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWN W3 O0IIeld XUMHH) U OpraHnYecKord Xumuu. PopMHUpPOBAHWE TaHHOW CHCTEMBbI 3HAHUM
OpU W3YYEHHUU NpeaMeTa 00ecreyrMBaeT BO3MOXHOCTbh PAacCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuyecKas
XUMU» chopMHpOBaHa B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3y4EHHUIO
y4eOHOro Marepuaiga W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHWKA Ha
OIPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEILIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHHM CTPOECHUS OPraHUYECKHX COCIMHEHUH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX IMPEACTABICHHN O CTPOECHUHU BEIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BEIIECTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEAMHEHHH. B Kypce OpraHm4eckod XUMHHM MOJY4aroT
paszButHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO O0O0IEro oOpa3oBaHHs MEPBOHAYAIBLHEBIE
MPEJICTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, 0 XUMUYECKOU PEAKIUH.

[Ton HOBBIM yrjioM 3peHusi B mpeamere «XuMHA» 0a30BOTO YPOBHSI paccMaTpUBAaeTCs
U3yYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30BaHMs TEOPETUUECKUN MaTepuan M
(dakTosornueckue CBEACHHS O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeOpraHW4yecKas XUMHUA» 00YyJarolUMCs MPEIOCTaBISAETCS BO3MOKHOCTh OCO3HATH
3HaYCHWE NEPUOTUYECKOTO0 3aKOHAa C OOIIETEOPETUUYECKUX M METOJOJOIMYECKHX MO3MLUH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 00oOImaromiei o
OOBSCHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX NPOTEKAaHUS
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpX aHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUM M TPUKIAAHONW XapakTep. OTH 3HAaHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, PACKPBIBAIOT €€ poJib B TIO3HABATEIBHOM U
NPaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHS K IPOLECCY
TBOpPYECTBA B 0OJIACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUN XMUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XHUMUEH,
KPUTHUUECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBbHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1eiaoM coxepikanue
y4eOHOTO0 npeamera «XUMHs» JaHHOTO YPOBHS M3yYEHHsI OPHEHTUPOBAHO HAa ()OPMHUPOBAHUE Y
00y4aroIuXxcsi MUPOBO33PEHYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO M OPraHMYeCcKOro Mupa, o0yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MMyTEM 3KCIIEPUMEHTA
U pELICHUS NPOTUBOPEUMN MEXKIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEINOChUIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOsIeM, a Takke MmpobieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHNs HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mnnane pemieHus 3amad4  BOCHHUTAHUS, Pa3BUTHA M COLMATU3AIMH  O0YYarOIIUXCS
IPUHATBIE MPOrpaMMON O XUMHUHM TMOAXOAbI K OINPEACICHUIO0 COJIEP)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM, MMEIOIIMX
0a30Boe 3HaUEHUE I PA3IUYHBIX BUIOB JEATEILHOCTH: peUIeHHs IpobiieM, MoUCcKa, aHaau3a u



00paboTku wHOpMAIMK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEILCKOM IeATEIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHusl, TaK 1
HAa YpOBHE cpenHero obmiero oOpa3oBaHHUs, TMPU  ONpPENEICHUU  COJEpiKaTeIbHON
XapaKTepUCTUKU IIeJiel M3y4deHHs TpeAMeTa HalpaBlIeHUEM IEePBOCTENIEHHON 3HAUYMMOCTH
TPaIUIIUOHHO TpHu3HAETCS (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAayKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYCCKOW [EATEIHHOCTH YeNOBEKAa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJAbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXO0d K
OTIpe/IeNICHUIO LIeel n3ydeHHsl IpeAMETa SBISETCS BIOJIHE ONPaBAaHHbIM.

CornacHo NaHHOW TOYKE 3pEHUS TVIABHBIMHU IEISIMH H3y4eHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 =11 xu1.) IBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XUMUYECKHMX 3HAHUWA KaK Ba)KHEUIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM JIeKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METO/ax MO3HAHUS BEIIECTB U
XUMHYECKHUX peakluid, HeOOXOMUMBIX JJisi MPUOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKHX SBIICHUH, IMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHECHHEM XHUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOJICHHEM TMpaBUil 0E€3011acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, comepkarenbHas XapaKTepUCTHKA MeNiel M 3a7a4 U3YYCHHs TPEMeTa B
IporpaMMme Mo XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHUCTeME cpemHero obmero ooOpazoBaHus. CerogHs B NPENOJAaBaHUM XUMHUU B OOJbIICH
CTENEHH OTAAETCS TPEANOUYTECHUE TMPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA O0OIIE00pa30BaTeNbHON  OpraHU3AINH,
BIIAJICIONIETO HE HAOOpPOM 3HAHWH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHMSIMH aKTUBHOTO TOJYYEHHs] 3HAaHUN U NPUMEHEHUS WX B PEabHOM KU3HU JUIsl pelICHUS
MPAKTUYECKUX 3aJ1au.

B cBa3u ¢ oTMUM mpu W3ydeHWH mpeaMeTra «XUMHS» JOMHHHUPYIOIIEEe 3HAauYeHHE
NpPUOOPETAIOT TaKWe TeNIN U 3a7a4H, KaK:

ajanTauus oOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  Pa3BUBAIOLIErOCs MU,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHEe y OOYYaIONMIUXCS KITIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHHUBEpCAIbHOE 3HAUCHUE TSl Pa3IMYHBIX BUJIOB JI€ATEIbHOCTH: PEIICHUS MPOoOsIeM,
NIOWCKa, aHaiu3a MU 00paboTkM HWHPOpPMALMU, HEOOXOTUMBIX s HPUOOPETEHHUsS OIbITa
NESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXKe IS OIECHKHU C
MO3UINI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIoBeKa U IPUPOJIHYIO CPeay;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEUIEKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH
00ydJaromuXcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHUS 10 XUMUU B
COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOIB30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE



TEXHOJIOTHH JJIsl TOMCKA M aHaliu3a yueOHOM U Hay4YHO-TIONYJIsipHON HH(OPMALIUU XUMUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOMIOAATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs YOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTU
XUMUK, €€ BaXHOW pONM B  pPEUICHMH TJI00aNbHBIX  HpoOJeM  PalMOHAIBHOTO
MPUPOIONOIB30BaHUS, TOMOJIHEHNUS JHEPreTUYECKUX PEeCcypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHS K NPHUpPOJIE U CBOEMY
300POBBIO, a TAKIKC HpHOGpCTGHHH OINbITa HUCIIOJIB30BaHUA MOJYYCHHBIX 3HAHUUI IJId IPUHATHA
TpaMOTHBIX pemeHHﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJIICHUAMMU.

B yueGHOM mmaHe cpemHero o0Iero oopa3oBaHUsl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NpeaMeTHON 00macTi «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO1ee 4nciio 4acoB, OTBEAEHHBIX U M3Y4YCHUS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmero obpaszoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 waca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henero).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUNYECKAS XUMUSA

Teopernueckue OCHOBbI OPraHUYeCKOH XUMHUHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJYUYCHUU
HOBBIX BEIIIECTB U MaTepHUajaoB. Teopusi CTpOEHUs OpraHuuecKux coequHeHnii A. M. bytieposa,
e€ ocHOBHbIC TOJIOKEHUS. CTPyKTypHBIE (HOPMYJBI OPraHUYECKUX BEIIeCTB. | omomorus,
u3oMepust. XMMUYecKas CBSI3b B OPTaHMYECKUX COCTUHEHUSIX — OJJMHAPHBIC U KPaTHBIE CBSI3HU.

[IpencraBnenne o  kiaccuuKaluu  OpraHMyeckux  BemecTB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TPHUBUAIbHbIE HA3BaHUA BaKHEHUIINX
MpEeCTaBUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHUYECKUX BEIIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIECTB, HAOMIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HATpEeBaHUU (TUIABICHHE, OOYTTTMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MNPOCTEUINE
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOPEHUs ), HAXOKJICHUE B MIPUPO/IE, TIOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. DTHIIEH U MPONWIEH — MPOCTeHIIne
MPEJCTABUTENIN AJNKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakluu TUIPUPOBAHMS,
raJIOTeHUPOBAHUS, THIPATallui, OKUCIICHUS U TIOJIMMEpPHU3allliN ), TOTYyYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metmiOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
CBOMCTBa (peakuus noaumepusauuu). [lonydeHre CHHTETHYECKOTO KayuyKa U PEe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psia. ANETUIeH —
MPOCTEHUIIINN TIPEJACTABUTENb AJTKUHOB: COCTaB, CTPOCHHE, (DU3NICCKHNE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATOT€HUPOBAHMS, THAPATALIMM, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (HU3MYECKHE M XMMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyYEHUE U IPUMEHEHHUe. 10nyon: cocmas, cmpoeHue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpoOSanHuUsl U HUMpPOBAanus), noiyyeHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJICKAIIIME K Pa3THYHBIM KJ1accaM.

[IpupoaHbie UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIii ra3 M MOMyTHBIC HEPTSIHBIC Ta3bl.
Hedtp u e€ mnpoucxoxnaenue. CrnocoObl mepepabOTKM HEPTH: TEepPEroHKa, KPEeKUHT
(TepMHUYECKHH, KaTATUTHYECKHH), muposn3. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro NepepaboTKH.

OKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUN: 03HAKOMIIEHUE C
oOpa3lamMu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronp», MogenupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHWE NPAKTUYECKOW pPabOThI:
NIOJIyYEHUE 3TUJIEHA U N3YYEHUE €r0 CBOWCTB.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0bEMa, KOJUYECTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa peaklUd MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH).




Kucaopoacoaep:xamme oprannyeckne coeinHeHust

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W JTAHON: CTPOCHHE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaJJIaMH, TaJIOTE€HOBOJIOPOJAMH, TOPEHUE),
npuMeHeHre. BogopoiHeie cBsI3u MEXAY MOJIEKyJaMHu ciupToB. [leiicTBre MeTaHoNa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHOTOaTOMHBIE CIHUPTHL. DTUICHTIUKONb M TJIHIEPUH: CTPOEHHE, (PU3UYECKHE W
XUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO IIETOYHBIMUA METANIaMH, KaYeCTBCHHAS pEeaKIlus Ha
MHOTOATOMHBIC CHUPTHI). JlelicTBME Ha OpraHu3M ueloBeka. [IpuMeHeHHe TIMIepruHa W
STHJICHIJIUKOJIS.

@DeHo: CTpOSHHE MOJEKYINbl, (QU3NYecKue W XHMHUYECKHE CBOHCTBa. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemousl. DopManbIeruj, aueTAIbIETH]: CTpPOeHUE, (QU3NYEecKHe Hu
XUMHUYECKHE CBOWCTBA (pEakIMy OKHUCJICHHS WU BOCCTAHOBJICHUS, KayeCTBEHHBIC PEaKIUH),
MOJTyYeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, Pu3nuecKkne 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIUE /TSI KJIacca KUCIIOT, PEaKIUs
stepuukanuu), mnonydeHne u mnpumeHeHue. CreapuHOBass M OJEUHOBas KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MbllIa KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [MAPOIN3 CIOKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. bruosiorndyeckas posb JKUPOB.

YrneBoasl: cocTaB, KiaccupUKaus yriaeBoI0B (MOHO-, - U MoJMcaxapuasl). [ mroko3a —
MPOCTEHINKA MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Mmenu(ll), okumcieHne amMMHUadyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIeHWE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npUMEHeHue, buonornueckas poib. DotocuuTe3. pykTo3a KaKk U30MEp TIIFOKO3BL.

Kpaxman u memirono3a kak npupoanbie monuMepsl. CTpoeHHe KpaxMalia u IeJITFOI036I.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxmMaia (TUAPOJIN3, KaYeCTBEHHAs pEaKIis ¢ HOJOM).

OKCrepUMEHTANIbHbIE METOJbl M3y4YEHHs] BEUIECTB M MX IMPEBpallleHUil: MpoBeJIeHUE,
HAOMIO/ICHUE U OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiu OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmeau(ll)), mMHOoroaToMHBIX
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm meau(Il)), ampaernmoB (oxucieHue
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmalia C HOJIOM), MPOBEIEHUE NPAKTHUYECKONH pabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTHI.

PacuérHrble 3agayn.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, o0ObEMa, KOJUYECTBA
HCXOJHOTO BEMIECTBA HJIM TPOAYKTAa pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIHIH).

A3oTconepikale OpraHn4eckiue COeAMHEHNUS.

AMUHOKUCIOTHI Kak am(oTepHble OpraHuyeckue coeauHeHud. Dusmnueckue u
XUMHYECKHE CBOICTBA aMHUHOKMCIOT (Ha TpuMepe IMIKHA). bHojormdeckoe 3HaYCHHE
aMHHOKHUCIIOT. [lenTuasl.

benkn kak nmpupoaHble BBICOKOMOJEKYIsIpHbIe coeauHeHus. [lepBuuHasi, BTopu4Has u
TpeTUyHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa O€NKOB: TUIPOJIN3, J€HATypalus,
KaueCTBCHHBIC PEAKIIH Ha OCIKH.



DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHs BEUIECTB M WX MPEBpallleHUil: HaOoleHne U
ONKCAHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OCNKOB INpU HarpeBaHHM, I[BETHHIC
peaxiuu 6enKoB.

BbicokomosiekyasipHbIe COeUHEHHS

OcCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAWHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEeIHAs MoJeKylspHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COEANHEHHUH — MOJIMMEpU3aIiis U OJTUKOHICHCALUS.

DKCrepuMEHTaIbHBIE METO/IbI M3YYEHHUs BEUIECTB U MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3iamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexrpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHmdeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, Tak W
MOHSITUMN, SBJISIOLUINXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSATHS: SBJICHHE, HAay4yHBIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIM, TMEePHUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHUe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: MaTepusi, JHeprus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPTeTUUECKII1 YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIUUMHBI U €IHMHHULIBI
UX U3MEPEHUSI.

buonorus: knetka, opranusMm, Omocdepa, oOMEH BeIIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCJIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOJIBL, OJE3HBIE HCKOIIAeMbIE, TOIUIMBO, PECYPCHI.

TexHONOTrHs: MHUILEBbIe MPOAYKThHI, OCHOBBI PALIMOHATIBHOTO MUTAHMUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

TeopeTuvyeckue 0CHOBbI XUMHMHU

XuMHYeCKui dieMeHT. AToM. Snpo aroma, H30TOMNBI. ODJIEKTpOHHAs 0000YKa.
DHEpPreTUYeCKue ypoBHHU, NMOAYPOBHU. ATOMHBIC OpOUTamy, s-, p-, d- anmemenTsl. OcoOeHHOCTH
pacmnpeneNeHus 3JIEKTPOHOB 0 OpOUTANsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHass KOHPUTYpaIHsi aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuoguueckass cucrema xuMudeckux diaeMmeHtoB JI. .
MenneneeBa. CBs3b NEPUOAMYECKOr0 3akoHa H Ilepuoanyeckoil CHUCTEMBI XUMUYECKUX
aneMeHnToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIESCTB
10 TPYyIIIaM U iepuoAaM. 3HaYEHHE MEPUOIUUYECKOT0 3aKOHA B PA3BUTHUU HAYKHU.

Ctpoenune BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOHW CBSI3M (KOBaJEHTHAas
HETOJISIpHAsl U TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mMbl 0Opa3oBaHMs KOBAaJICHTHON
XUMHYECKON CBsi3U (OOMEHHBIM W JOHOPHO-aKIENTOPHEIN). BomopoaHasi cBsi3b. BaleHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTENEeHb OKUCICHUS. VIOHBI: KATHOHBI U AHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHumueckux coenuHeHud. HomeHknatypa HeEOpraHMYECKHX
BEIECTB. ['€eHeTHueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, MPUHAICKAIMUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XHMHUYECKUX pEaKIuil B HEOPraHMYECKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHUS U NpEBpalleHus
SHEPI'MH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3inUyHBIX (hakTopoB. OOpaTUMble pEaKINH.
XuMmuueckoe paBHOBecHe. PakKTOpbl, BIHSAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHSL.
[Tpunnun Jle [laTense.

OnekrponauTnueckas auccouuanus. CunbHble U cinadble 37eKkTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCJIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METOABl M3YYEHHUs BELIECTB M WX MPEBpAIlECHUI: JEMOHCTpALUs
tabmun «lleproguyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHHe
MojJiele KPUCTAJUIMYECKUX pelETOK, HaOIIofeHHe M ONHUCaHUuE JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lIOXKEHHE MEPOKCHAa BOAOPOJa B MPHUCYTCTBUU KaTalHU3aTopa,
OIpPECIIEHUE CPEAbl PACTBOPOB BEILECTB C NOMOULIbI0 YHHUBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOHW paboThl «BnusHue paznuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIINH.

Pacuérnbie 3a1aun.

Pacuérsl 110 ypaBHEHUAM XMMHUYECKUX PEAKIUM, B TOM YHCIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuveckast xumust

Hemeramnel. Ilomoxenue HemeraiioB B Ilepuonnueckod cucTteMe XUMHYECKHUX
sanemeHTtoB Jl. M. MenneneeBa u 0coOEHHOCTH CTpoeHHs atomoB. Dusznueckue CBOICTBa
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cephl, hocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3ora, ¢ocdopa,
yriaepoaa U KPEMHHUSA) U UX COEIUHEHUH (OKCUIO0B, KUCIOPOACOAEPKALUX KUCIOT, BOJOPOJHBIX
COCJTMHECHUI ).

[IprMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX COCMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l.
W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Obmue
¢u3uueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN sl HANPSHKCHUN
METaJIOB.

XWUMHYECKUE CBOWCTBA BAXKHEHWIINX METAIOB (HATpUH, KaJMid, KajdbllUid, MarHUw,
ATIOMUHUM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

O611me crocoObl MoMyYyeHust MeTayuIoB. [IpiMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJbl HW3yYEHHs BELIECTB M UX NPEBPALLICHUI: H3y4YEHUE
KOJUIeKIUH «MeTauibl M CIUIaBbl», OOpa3I[0OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3ama4, HaONIOJEHHME W  ONHCAHHWE JIEMOHCTPALMOHHBIX M J1a0OpPaTOPHBIX  OIBITOB
(B3aMMOJAEUCTBUE THAPOKCHAA AIOMUHHS C PAacTBOPAMHU KHCIOT M IIEIOYeH, KauyeCTBEHHBIE
peakuuy Ha KaTUOHBI METAJJIOB).

PacuérHrble 3aga4n.



Pacuérbl macchl BemiecTBa WM 0O0bEMa Ta30B O M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMU BEILIECTB, pacd€éThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumun B 0Oecnie4eHHH YKOJIOTHYECKOM, SHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BuTuu MeAuluHbl. [loHsATHE O Hay4YHBIX METOJaX IMO3HAHUS BEUIECTB U XMMHYECKUX
peaKuuii.

[IpencraBnenus 00 OOMUMX HAyYHBIX MPUHLHUIAX [POMBIILICHHOTO MOJYYEHHUs
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB W MAaTE€pUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMueCKUe U MUHepaIbHble yT0OpEHHUSI.

XUMHS U 3I0POBBE YEJIOBEKA: MPABWIA HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMSI MPENapaToB OBITOBON XMMUU B TIOBCETHEBHOM JKU3HH.

MexrpeamMeTHbIE CBS3H.

Peanuzarus MeXNpeIMETHBIX CBSI3€H MPU M3yYEeHUU OOIIEH U HEOPTaHUYECKON XMUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHMA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJIS OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (DaKT, THIOTE3a, 3aKOH, TEeOopHs,
aHaIMW3,  CHUHTE3,  KiIacCUpUKauusi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OIKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPIusi, mMacca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, PU3NYECKUE BEIMYUHBI U €AMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBILIIEHHOCTb, METaJUTyprHs, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepuasos, CEeIbCKOXO035UCTBEHHOE MIPOU3BOCTBO, MUIIeBast
MPOMBINIICHHOCTh, (apMareBTU4eCcKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
XUMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIUYHOCTHBIE PE3YJIBTATDI

®OI'OC COO ycranaBnmwBaeT TpPeOOBAHHUS K pe3yibTaTaM OCBOCHHUS OO0yYarOIIUMHUCS
porpamMMm cpemHero o0miero oOpa3oBaHMs (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Ui pa3paldOTKMU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOCHHS
IpOrpaMM CpeHEro o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-ESTEIbHOCTHBIHN MMOIXO/.

B CcOOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNnbTaTOB OCBOCHUSI TpeaMeTa «XHUMHs» Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
BBIJIEJIEHBI CIIEYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYYAIOMIMMUCS POCCUHCKON TpaKIaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOITPEEIICHHIO;

HaJIMYMe MOTUBALIMU K O0YyUEHHIO;

IeJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KITIOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULIUK 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXcs PYKOBOJICTBOBAaTHCS B CBOEH JEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMM, MPUCYIIHUMH LEJIOCTHOW CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYMe TPABOCO3HAHMS SKOJIOIMYECKOW KYIbTYphl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JIngHOCTHBIE pE3yNnbTaThl OCBOEHHUS MpeaMeTa «XHUMHS» JOCTUTAlOTCd B E€IUHCTBE
y4eOHOIl M BOCHIUTATENBHOW JAEATENIBHOCTH B COOTBETCTBHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, J1yYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSMH U HJ€alaMU  POCCHUHCKOIO
rpaKAaHCKOro O0IlIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M NPaBHJIAMHU [OBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHHUS MpeaAMeTa «XHUMHUS» OTPAXKaroT c(OPMHUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M NPAKTHYECKON JEsTeNbHOCTH OO0y4alomuxcs 10 peaju3aluu
MPUHATHIX B OOILECTBE LICHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HaHMS O0YYAIOUUMHUCS CBOMX KOHCTUTYILIMOHHBIX TPaB U 00S3aHHOCTEH, yBaXKEHHUS K
3aKOHY U ITPaBOMOPAJIKY;

MPEACTABICHNUS O COLMAIbHBIX HOpPMax M IpaBWiIaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJU3€ Pa3IMYHBIX BUJOB YyUEOHOH e TeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMS:

LEHHOCTHOTO OTHOILUEHUs K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;



YBa)XEHUs K MpOIlecCy TBOpPUECTBA B 00JACTU TEOPUU M INMPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIIKCHUS HAayKH €CTh Pe3yJbTaT UIMTEIbHBIX HAOIIOICHU,
KpPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHalu3e
nH(GOpPMALIMHU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOT'0 CO3HAHUS, STHUECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IIOBEJACHUE U IOCTYNKM CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIIEACTBUNA ITHX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOrO M Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM J1€ATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TIOCJIEJICTBUII M HENPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOICHHS alKOroJs,
HAapKOTUKOB, KypEHU);

5) Tpy10oBOro BoCUTAHUA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTHX BUIAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHWH TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHHIO MPOGEcCHil pa3NIndHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHUS K TPYY, JIOASAM Tpya U pe3yibTaTaM TPYAOBOH A€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYabHOW TpaeKTOpuu 0oOpa3oBaHMUS,
Oynymeit mpodeccun u peanu3anuu COOCTBEHHBIX XU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB M TOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4ecKOro BOCIIMTAHUA:

IKOJIOTHYECKH TIeJIECO00Pa3HOTO OTHOIMICHUS K MPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIMSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBLHOM CpEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS TOCTHIKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palKOHATIBLHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS ACHCTBHUM, MPUHOCIIIMX BPEd OKPYXAIOIIEH NPUPOIHOU cpene,
YMEHHMsI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MpPeIpPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSATH HJICOJIOTHH XeMOPOOHH;



7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHSI HAYKU M OOIIECTBEHHOW MPaKTUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHUU 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpodJIeM COXpPaHEeHUSI IPUPOTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHUCTUYECKON HaIpaBICHHOCTH W BAXKHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOI,
DHEPreTHYECKON, THUIIEBOM H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecrnevyeHnr yCaOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(MOPTHOM KU3HU KaXKJI0TO YiieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHUsl CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHUNA OKPYXKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHMI,
YMEHHUsI 1eJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JaHHbBIX
C LEJBIO MOJTYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONh30BaTh XUMHUYECKUE 3HAHMSI IJISl PEIICHUS IPOOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHMIO HOBBIX 3HAaHMM 10O XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEeOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3IUMYHBIX cdepax mnpodeccnoHambHON
JeATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPETHETO
o0m1ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEKIUCUUIUIMHAPHBIC
(MeXmpeaMeTHbIe) 00LIeHaYUYHbIE TOHATHUS, OTPAXKAIOIINE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, Hay4HBId ()aKT, MPHUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEOBaHNE, HAOTIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U APYTHUE);

YHUBEPCAIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbIC), oOecrneunBatone (GopmMupoBaHue (YHKIMOHAIBHONW TPaMOTHOCTH |
COILIMAIEHOM KOMIIETEHIH 00yJaIoInXCs;

CIIOCOOHOCTh ~ OOydalomUXCS ~ WCMOJh30BaTh  OCBOEHHBIC  MEXIMCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHHMS W YHUBEpCAIbHblEe y4yeOHble ACHCTBUS B IO3HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MertanpeqMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIBHBIMH YYCOHBIMU
MMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA ﬂeﬁCTBHHMH.

OBj1ajeHNe YHHBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJorMUYECKHUE AeHCTBUSI:

CaMOCTOSITENILHO (POPMYJIMUPOBaTh M aKTYaIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;



ONpeNeNATh LEeNN ACATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HX JAOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTH C IIOCTABICHHBIMU LIENISIMH;

UCIIOJIb30BaTh IMPH OCBOCHMM 3HAHMWA MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble MpPHU3HAKKM IMOHATUI W yCTAaHABIMBaTh WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOILIUE MOHATHS AJIs1 OOBSICHEHHS OT/ENbHBIX ()aKTOB U SIBJICHUIL;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SIBICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbBIC, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U NPOTUBOPEUYUS B paccMaTpUBAEMbIX SBICHHAX, (HPOPMYIHUpPOBATH
BBIBOIBI M 3aKJIFOUCHHUS,

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMBIE B XMMHHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJNIU, TPe0OPa30BbIBATh MOEIbHBIE MIPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElICHUH Y4eOHbIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3334, MPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUii.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIAJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh €T U 3aJauyd  HMCCIEJOBAHUSA, MCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(POPMYTUPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 GOPMHUPOBAHUS TMIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUI;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS M TIPOBENEHHS] YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONbIT YYCHHYECKOW MCCIIEOBATEIIbCKOM U MPOEKTHON JesTeIbHOCTH,
NPOSIBJIATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEUICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B IMO3HAHMSL.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHUYECKOTO COJEp)KaHus, CIpaBouyHble TocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHUIOB M (QOPM MPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTHBOPEUUBOCTH;

¢dopMynHupoBaTh 3ampOCHl M MPUMEHATh pPA3IMYHBIE METOAbI NPH IOHCKE M 0TOOpe
uH(pOpMaLKU, HeOOXOIMMOM [T BBIIOJIHEHHUS YI€OHBIX 33124 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOAB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAJIbHYIO (OPMY MPEACTaBICHUS MUH(OPMAIH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYyTHe);

UCNOJb30BaTh HAYYHBIH $A3bIK B KadecTBE CpEACTBAa IpU paboTe € XUMHYECKOH
nHopManyen: MPUMEHATh MEXIpeaMeTHbIe ((pu3nyeckue MW MaTeMaTHUYeCKHe) 3HaKu W
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BATh M MIPEe0OpPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIITHOCTH.

OsJiajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBHSAMM:



3aJ]aBaTh BOMPOCHI MO CYILIECTBY OOCYKIaeMOW TEMbI B XOJi€ JUaJIora W/WIN JTUCKYCCHH,
BBICKA3bIBaTh HUJACH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOIHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpE3eHTAaIeil pe3yabTaTOB IMO3HABATENbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIOJIHEHUHM XUMHYECKOIO
OKCMIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIECIOBAHUIO CBONCTB HW3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO MpOoeKTa W (POPMYIHPOBATH BBIBOJABI IO pPe3yiabTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIACOBAHUS MO3ULIUHI B X0€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

CaMOCTOSITENIHO TIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO ICSATEILHOCTD,
ompezenss €€ UeNu W 3a/a4d, KOHTPOJIUPOBAThH U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMblii anropuT™M JAEUCTBUN MPH BBINOJHEHUHM Y4€OHBIX M MCCIEIOBATEIbCKUX 3aj1ad,
BBIOMpaTh Hanbosiee F(h(HEKTUBHBIN CIOCOO WX pEIICHUs ¢ YIETOM TMOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJNIb CBOCH JIEATEIHPHOCTH HAa OCHOBE caMoOaHAlM3a W
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHBI

10 KVIACC

[IpenMeTHBIE pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHO! KapTHHBI MHUpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUH INPHUPOIbL, B (HOPMUPOBAHUU
MBILIUIEHUSI U KYJNbTYpbl JINYHOCTH, €€ (PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOOUMOM [UIs
pelleHus] MPAaKTHUYECKUX 3aJad W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpELE;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKIKYAET: OCHOBOIOJIArAIOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIIbHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHAIbHAS TPYNNaA, pajuKaji, U30Mepus, U30Mepbl, TOMOJOIHMUECKUH psJ, TOMOJOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPIKALINE COCIUHEHUsI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHHSI OPTaHUYECKUX
BeuiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XUMHUHU; MHUPOBO33PEHYECKHE 3HAHHWSA, JICKAIIUE B OCHOBE IOHUMAHUSA
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJyYeHUH U 0€301MaCHOM MCIOIb30BAHNHU BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOH JEATEIBbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATh XapaKTEPHbIC NMPU3HAKHU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLCHU I OPraHUYECKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJ30BaTh XUMHYECKYIO CHUMBOJHKY JUJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BELECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIHW, U3TOTABIMBATH MOJICIH MOJEKYJ OPraHUYECKMX BEILECTB
JUISL WLTIOCTPALIMKA UX XMMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBy U CTPOCHUIO K ONPEACIIEHHOMY KIIACCy/TpyIIe COeAMHEHUN
(YyrmeBomopobl, KHCIOPOA M a30TCOACpXKAIlUe COCJAWHEHHUS, BBICOKOMOJICKYISPHBIE
COCIMHEHMS), J1aBaTh MM Ha3BaHWs Mo cuctemMatudeckoi HomeHkiaatype (IUPAC), a Takxke
NPUBOJIUTH TPUBUAJIbHBIE HA3BaHHs OTAEIbHBIX OPraHUYECKHX BEIIECTB (3TWUJIEH, MPOIMUIIEH,
alleTUIICH, STWICHIVIUKOb, TIUIEPHUH, (QEeHON, (OpMalbACTHA, aleTaabICeTH, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KHCIJIOTa, OJIEMHOBAs KHUCIIOTa, CTEApUHOBAs KHCIIOTA, TIOKO03a, (pPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIIH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHIbI XMUMHYECKON CBA3M B OPraHUYeCKHX
COEIMHEHUSX (OJUHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI MPHUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa miis 0oOBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE W
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUIHBIX KIACCOB OPraHUYECKIX BEIICCTB
(Meran, 2TaH, STWICH, NPOMWICH, areTwieH, Oyramuen-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, 3TaHOJ, STHJICHIJIUKOJb, TJIMIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIIOTHI, TJIOKO3a, Kpaxmall, I[eJUTI0N03a, AMHHOYKCYCHas KHCIIOTa), WJUTFOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaAKIHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOIOPOIAHOIO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepaboTKM M MPAKTUYECKOE MPHUMEHEHHE
MPOAYKTOB MEpepabOTKY;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS 10 XHMHYECKUM YpPaBHEHUSIM
(Macchbl, 00bE€Ma, KOMMYECTBA MCXOAHOIO BEUIECTBA WM MPOAYKTAa PEaKUU MO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, HCIONB3YEMbIX B XHMHUHU [P HM3YyYEHUU BEHIECTB M XHUMHUYECKUX SBJICHUN
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHUE 3HAHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIIMsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATh MPaBWJIA MOJIL30BAHUS XUMUYECKON TOCYAOU U
1abopaTOPHBIM 000PYIOBAHHUEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIMOJHATh XUMHYECKUNA OKCIICPUMEHT
(mpeBpallleHus OPraHNYECKUX BEILECTB MPH HAarpeBaHUM, MOJyYEHUE ATHIIEHA U U3yUYCHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OPraHUYEeCKHX BEIIeCTB, JCHaTypauus OelKOB mpu
HArpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPAaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpalleHU! ¢ BEIIeCTBAMHU U JIAOOPATOPHBIM O0OPYIOBAaHUEM, TPEICTABIATh PE3yIbTATHI
XUMHUYECKOT0 S3KCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIUX pEakUui Hu
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAITM3UPOBATH XUMHUYECKYIO WH(OPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPENICTBA MaccoBOl nH(popMaiu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUjia JKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBE/EHNS B OBITY M TPYAOBOM [EATEIBHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbA U
OKpY>Karollle NpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUS HA YKMBBIE OPraHU3MBbI



OTpeeIEHHBIX OPraHMYECKUX BeEIIeCTB, TMOHMMas cMbica mokazatens II/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAICHUS UX BPEJHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa,;

JUISL 00yYaroIMXCs C OTPAHMYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE MPUMEHSTH
3HaHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJ[aX MMO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUH;

JUISE  CIICTIBIX M CA0OBUASIIMX OOydYalolUXCs: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYCUHYIO cUCTeMy oO0o3HadeHu# JI. bpaitns i 3anucu XuMu4eckux GopmyIL.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOeHHs Kypca «OOmas u HeopraHuyeckas XUMUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O XHWMHYECKOW COCTaBIIAIOIICH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XMMHUU B TO3HAHUU SIBICHUH NPUPOIbI, B (OPMUPOBAHUU
MBIIUICHUSI W KYJNbTYphl JIMYHOCTH, €€ (YHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOTUMOHN IS
pelIeHUs] MPAaKTHUYECKUX 3a7ad W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpENE;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHWW, KOTOpas BKJIKOYACT: OCHOBOMNOJIArarouiue
HOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIH OO0BEM, BaJEHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeETaJUInyecKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasi  pEIIETKAa, TUIIBI XMMHYECKMX  pEaklMi, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHUYECKOM  PEaKIMM, XUMHYECKOE pPABHOBECHE); TEOPMM M  3aKOHBl  (Teopus
SJIEKTPOJUTUYECKON aucconuanuu, nepuoauueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHs MacChl BELIECTB, 3aKOH COXPAHEHWS W NPEBPALICHUS JHEPTUU NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS,
JeKale B OCHOBE IIOHMMAaHWS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHH,
(aKTOJIOrHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30IIaCHOM HCIOJIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MMOHATUH, YCTaHABIMBAThH
UX B3aMMOCBS3b, MCIIOJb30BaThb COOTBETCTBYIOIME IOHATHUS IMPH ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHHII HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dbopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIUH, CHUCTEMaTHYECKyl0 HOMEHKIATYpPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHUs OTAEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HETall€Has W3BECTb, NUTHEBAs COJA, NMHUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH OMpPEAEATh BaJIEHTHOCTh U CTETIEHb OKUCICHHUS XUMUYECKIX
AJIEMEHTOB B COEIUHEHUIX PA3IMYHOIO COCTABa, BUJ XUMUYECKOM CBS3U (KOBaJIEHTHAs, MOHHAs,
METAJIJINYECKasl, BOJOPOAHAsI) B COCAUHEHMSIX, TUI KPUCTAUNIMYECKOW PEIIETKHM KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
IO UX COCTaBY K ONpeeNEHHOMY KJIACCy/TpyIIe COSAUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUH pacCKpbIBaTh CMBICH mepuoandeckoro 3akoHa J[. M.
MenneneeBa ¥ JIEMOHCTPHPOBATH  €r0  CHCTEMAaTHU3HMPYIOUIYIO, OOBSICHUTENBHYIO |
INPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 351eMeHToB /. U.
MeHnneneeBa, HCIONB3Yysl MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHMH MO nepruoaaM U rpynnam [lepuoauyeckoil cucTeMbl XUMUYECKHX AeMeHToB [l. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB Ppa3JINYHBIX KJACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXAYy HEOpraHMYeCKUMM BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PULIMPOBATh XMMHYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupymoolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxium,
M3MEHEHUIO CTENeHE OKUCICHUSI 3JIEMEHTOB, 00PaTUMOCTH peaKklii, YIaCTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTABIIATH YPaBHEHUS pPeaKLUUN pa3InYHBIX TUIOB, MOJIHBIE
U COKpAIIE¢HHBbIC YPaBHEHUS pPEaKIMid MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPHIX ITH
peakuuy UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAAIOIINE KaueCTBEHHBIN
COCTaB pa3IUYHBIX HEOPraHWYECKUX BEUIECTB, pACMO3HAaBaTh OMNBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKpPHIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHSI 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEaKIMH OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO pPaBHOBECHS B 3aBHUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XUMHUYECKHE MPOIECCHI, JIeKallhie B
OCHOBE MPOMBIIIJIEHHOTO MOJY4YEeHUs CEpHOM KHCIOTHI, aMMHaKa, a Takke c(hopMHUpOBAaHHOCTH
npezicTaBieHuit 00 OOIMIMX HAayYHBIX NPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOM3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi 0l BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX
peaxIusIX, Macchl BEUIECTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATh MPaBWJIA MOJIL30BAHUS XUMUYECKON TOCYAOUH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATH W BBIMOJHATh XHUMHUYECKUNA HKCIIEPUMEHT
(paznmoxeHue TMeEpOKCcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OIpElNEleHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCATILHOTO MHINKATOPA, BIMSIHUAE PA3IHMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHMYECKOW DPEaKLUH, peaKklMd HMOHHOTO OOMEHa, KayeCTBEHHBbIE PEaKLUUU Ha
cynb(ar-, KapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMH TEXHUKHU
0€30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMH U JIAOOPaTOPHBIM 000pyI0OBaHUEM, IIPEACTABIATh



pe3ynbTaThl XMMHUYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHHUW COOTBETCTBYIOUIMX
peakuuii U GopMyTUPOBATH BBIBOBI HA OCHOBE ITHX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIHUIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYHMKanuu, MHTepHeT u
ApYTHUX);

c(OpPMUPOBAHHOCTh YMEHHUI COONIOaTh TMpaBWIa DKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY>Karollel NpUpOTHON Cpebl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUSI HA YKWBBIE OPraHU3MBI
onpeAenéHHBIX BEUIECTB, MOHMMAasi cMblch nokasarens [1/IK, moscHaTe Ha nmpumepax crnocoObl
YMEHBUIECHUS U MPEAOTBPALIEHUS UX BPEAHOTO BO3/ACHCTBUS Ha OPTraHn3M YEJI0OBEKa;

JUIsE 00YYaONIMXCS C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIIETBIX W CIIA0OBUIAIIMX OOYyYalONIuXCs: YMEHHE WCIIOIbh30BaTh pelibedHO-
TOUYECUHYIO cUCTeMy oO0o3HadyeHu# JI. bpaiiis i 3anucu XuMu4eckux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUSI OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoansl
2.1 IIpenenbHble yrieBOgOPOAbl — AJIKAHBI 2
5 HenpenenbHble yriieBOgOpOIbI: alIKEHBI, 6 |
aJIKa/INeHbI, aJTKUHbI
2.3 ApomaTu4ecKue yrieBoa0poabl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 |
uX rnepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Cruptel. Oenon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTBI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pasneny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHust

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM ugposbie
Ne ni/m — pasi Beero Konrtpoabnbsie IIpakTnueckue f:; p?l)3pOB ar e.])ILHLI e
padoThI padoThI pecyper
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepnonnyeckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 7 1
anemeHToB /I. 1. Menaeneesa
12 Crpoenue BemecTBa. MHOrooOpasue 24 1 1
BEILIECTB
1.3 XHUMUYECKUE PEAKIINU 17 1
Utoro no pazgeny 48
Pa3nesn 2. Heoprannyeckasi 1 OpraHu4eckasi XuMusi
2.1 Knaccuukanus XuMU4eCKUX COeTMHEHUN 2
2.2 Meraiuibl 2
2.3 Hewmeramibl 2
24 CBsi3b HEOPraHMYECKUX U OPraHUYECKHX 9 1 1
BEILIECTB
Uroro no pazgeny 15
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XUMHSA U XKU3Hb 3
Hroro no pazgeny 3
NToroBbIii KOHTPOJIH 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 67 5 2




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N Tema ypoka Hara 0P, nomamHee 3a1aHue
n/n U3yYeHUs
1 [IpenMeTt opraHuyecko Xumuu, e€ https://lesson.academy-
BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHUEC 05.09.2023 | content.myschool.edu.ru/04/10
2 Teopust cTpoeHUsI OPraHUYECKUX COEAUHEHHIN https://lesson.academy-
A. M. bytiepoBa, e€ OCHOBHbIC MOJIOKEHHSI 12.09.2023 | content.myschool.edu.ru/04/10
[IpencraBnenue o KiraccupuKauu https://lesson.academy-
3 OopraHr4eckux BeriecTB. HoMeHKIaTypa content.myschool.edu.ru/04/10
(cuctemaruyeckasi) U TpUBHAJIbHbIE HA3BAaHUS
OpraHUYECKUX BEILECTB 19.09.2023
AJIKaHBI: COCTaB U CTPOCHUE, https://lesson.academy-
4 TOMOJIOTHYECKUM pax. MeTaH u 3TaH — content.myschool.edu.ru/04/10
MIPOCTEUIINE MPEICTABUTENN aJIKAaHOB 26.09.2023
. https://lesson.academy-
> CTapTOBBIil KOHTPOIIE 03.10.2023 | content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA https://lesson.academy-
’ 10.10.2023 | content.myschool.edu.ru/04/10
7 OTuieH U NpONUIeH — NpocTene https://lesson.academy-
IPEJICTABUTEIN aJKEHOB 17.10.2023 | content.myschool.edu.ru/04/10
] [Ipaktuueckas padota Ne 1. «[lonyuenue https://lesson.academy-
ITUJICHA M U3YYCHHE €TO CBONCTBY 24.10.2023 | content.myschool.edu.ru/04/10
Anxanuensl. byranuen-1,3 u meTunOyraaueH- https://lesson.academy-
9 1,3. ITomyueHre CHHTETUYECKOTO KaydyyKa U content.myschool.edu.ru/04/10
PE3UHBI 07.11.2023
AJKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, https://lesson.academy-
10 TOMOJIOTUYECKUH psAll. ALIETHIEH — content.myschool.edu.ru/04/10
IIPOCTEUIINN NTPEACTABUTENb AIIKUHOB 14.11.2023
11 Bpluncnenus o ypaBHEHUIO XUMUYECKOM https://lesson.academy-
peakuumn 21.11.2023 | content.myschool.edu.ru/04/10
12 ApeHsl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh https://lesson.academy-
apeHOB 28.11.2023 | content.myschool.edu.ru/04/10
13 ['eneTnueckas CBs3b yrieBOJOPOJIOB, https://lesson.academy-
IPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM 05.12.2023 | content.myschool.edu.ru/04/10
IIpupoaHbIE UICTOYHUKH YIJIEBOJOPOIOB: https://lesson.academy-
14 MIPUPOIHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3kl, content.myschool.edu.ru/04/10
He(Th U POAYKTHI €€ epepadoTKu 12.12.2023
IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIOB: https://lesson.academy-
15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(PTSHBIC Ta3kl, content.myschool.edu.ru/04/10
He(Th U IPOAYKTHI €€ epepadoTKu 19.12.2023
16 KontponsHas pabora no paszneny https://lesson.academy-
«YTIEBOIOPOIBI» 26.12.2023 | content.myschool.edu.ru/04/10
17 [Ipenenbuble omHOATOMHBIE cTUpTHI: MeTaHos | 09.01.2024 | https://lesson.academy-




1 3TaHoj. BogopoiHas cBs3b

content.myschool.edu.ru/04/10

MHoroaToMHEBIE CIIMPTHBI: 3TUJIICHTJIIUKOJIb U

https://lesson.academy-

18 JIUIEPUH 16.01.2024 | content.myschool.edu.ru/04/10

19 @DeHoII: CTPOCHUE MOJIEKYJIIbI, (PU3UYECKHE U https://lesson.academy-
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE 23.01.2024 | content.myschool.edu.ru/04/10

20 Anpreruasl: GopMalbACTHI U alleTAIbICT U/, https://lesson.academy-
AneToH 30.01.2024 | content.myschool.edu.ru/04/10

21 OIHOOCHOBHBIE TIPEICTIbHBIC KapOOHOBHIC https://lesson.academy-
KHCJIOTBI: MypaBbHHAsl M YKCYCHAsI 06.02.2024 | content.myschool.edu.ru/04/10

2 [Ipaxtuueckas padora Ne 2. «CBoiicTBa https://lesson.academy-
pacTBOpa YKCYCHOW KHCIIOTBI 13.02.2024 | content.myschool.edu.ru/04/10

23 CteapuHOBas M OJICMHOBAs KUCIOTHI, KaK https://lesson.academy-
IPE/ICTABUTEIN BBICIINX KapOOHOBBIX Kuciotr | 20.02.2024 | content.myschool.edu.ru/04/10

24 MBplI1a KaKk coJIM BBICHIMX KapOOHOBBIX https://lesson.academy-
KHCJIOT, UX MOIOIIIEE JEIICTBHE 27.02.2024 | content.myschool.edu.ru/04/10
CrnoxxHbIe 3(DUPHI KaK MPOU3BOIHBIE https://lesson.academy-

25 KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX content.myschool.edu.ru/04/10
3¢upoB 05.03.2024

26 Kupsl: runponus, npuMeHEHUE, https://lesson.academy-
OUOJIOTHYECKast POJIb )KUPOB 12.03.2024 | content.myschool.edu.ru/04/10
YrieBonbl: cocTaB, KiacCUpUKAITHUSI. https://lesson.academy-

27 BaxHeiine npeICTaBUTeINN: TIIF0K034, content.myschool.edu.ru/04/10
bpykTO3a, caxaposa 19.03.2024

28 Kpaxman u nemnrono3a Kak IpupoHbIe https://lesson.academy-
MTOJIUMEPBI 02.04.2024 | content.myschool.edu.ru/04/10
KontponsHas pabora no paszneny https://lesson.academy-

29 «Kucnopoacoaepxamue opraHi4ecKue content.myschool.edu.ru/04/10
COEIMHEHUS» 09.04.2024

) https://lesson.academy-

30 AMUHBL: MCTUTAMHH ¥ AHHIIHH 16.04.2024 | content.myschool.edu.ru/04/10
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe https://lesson.academy-

31 OPraHUYECKHE COCTMHEHUS, NX content.myschool.edu.ru/04/10
Oouonornyeckoe 3HaueHue. Ilentuab 23.04.2024

32 benku xak npupoaHbIE BEICOKOMOJIEKYJISIPHBIE https://lesson.academy-
COeIUHEHUS 07.05.2024 | content.myschool.edu.ru/04/10
OCHOBHBIE NOHATUS XUMUHU https://lesson.academy-
BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUM. content.myschool.edu.ru/04/10

33 OCHOBHEBIE METOILI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTMaccel, KayqyKku, BOJIOKHA 14.05.2024

34 Hrorosasi koHTpOIBHAs paboTa 21.05.2024

HUroro: 34 u, k/p—4,n/p -2




11 KJIACC

JI:;')H Tema ypoka i[:;jennﬂ 0P, nomaurHee 3a1aHne
BBOoaHBIN HHCTPYKTaX 110 TEXHUKE
1 0€30IacHOCTH. https://lesson.academy-
Crtpoenue aToma. content.myschool.edu.ru/04/11
ATOM — CJIOJKHASI YacTHIIA 04.09.2023
CocrosiHrE IEKTPOHOB B aTOME. https://lesson.academy-
2 DJeKTpoHHask KOH(UTYypalys aTOMOB content.myschool.edu.ru/04/11
XUMHYECKHX 3JIEMCHTOB 06.09.2023
3 BaneHTHEBIE BO3MOKHOCTH aTOMOB https://lesson.academy-
XUMHYECKHUX JICMEHTOB 11.09.2023 content.myschool.edu.ru/04/11
[Teprnoanueckuii 3aKOH U TTEpUOIUIECKas https://lesson.academy-
4 CHCTEMa XUMMHUYECKUX AJIEMCHTOB content.myschool.edu.ru/04/11
J.N.MenpeneeBa u CTpOEHHUE aTOMa 13.09.2023
[Teprnoanueckuii 3aKOH U TTEpUOIUIECKas https://lesson.academy-
5 CHCTEMa XMMHYECKUX AJIEMCHTOB content.myschool.edu.ru/04/11
J.N.MenneneeBa u CTpOEHHUE aTOMa 18.09.2023
3nauenwne [lepuoaudeckoro 3akoHa u https://lesson.academy-
6 [lepronnyeckoil cucTeMbl XUMHUYECKUX content.myschool.edu.ru/04/11
snemenToB .M. MenaeneeBa 20.09.2023
7 BX0/1HOI KOHTPOI https://lesson.academy-
25.09.2023 content.myschool.edu.ru/04/11
2 HNonnas cBs3b. https://lesson.academy-
27.09.2023 content.myschool.edu.ru/04/11
9 WNonHas kpucTaummyecKkas pemeTka https://lesson.academy-
02.10.2023 content.myschool.edu.ru/04/11
10 KoBayienTHast XuMH4ecKas CBSI3b. https://lesson.academy-
04.10.2023 content.myschool.edu.ru/04/11
1 ATOMHAsI U MOJICKYJISIpHAsI https://lesson.academy-
KPUCTAJUIMYECKUE PEIIECTKH. 09.10.2023 content.myschool.edu.ru/04/11
12 ['ubpuauzanus opOUTaNE U reOMETPHsI https://lesson.academy-
MOJICKYJI 11.10.2023 content.myschool.edu.ru/04/11
13 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. https://lesson.academy-
16.10.2023 content.myschool.edu.ru/04/11
14 PacueTsl, CBSI3aHHEBIC C IOHATHEM «MAaccoBast https://lesson.academy-
JIOJISl DJIEMEHTA B BEIIECTBE» 18.10.2023 content.myschool.edu.ru/04/11
15 MeTtanmnndeckas cBsa3b. MeTaaandeckas https://lesson.academy-
KpPHUCTAJNTHYECKasl pelIeTKa 23.10.2023 content.myschool.edu.ru/04/11
16 Booopoonas cesze https://lesson.academy-
25.10.2023 content.myschool.edu.ru/04/11
17 Enunas mpupoa XUMHYECKUX CBSI3EH https://lesson.academy-
08.11.2023 content.myschool.edu.ru/04/11
13 [Tonumepsl HEOpraHUYECKUE https://lesson.academy-
13.11.2023 content.myschool.edu.ru/04/11




https://lesson.academy-

19 Honumepst opraneckie 15.11.2023 content.myschool.edu.ru/04/11

20 ["a3000pa3HOe COCTOSIHHME BEIIEeCTBA. htps://lesson.academy-
20.11.2023 content.myschool.edu.ru/04/11

71 [Ipupoanbie ra3000pa3HbIe CMECH: BO3AYX U https://lesson.academy-
IIPUPOJHBIN ra3 22.11.2023 content.myschool.edu.ru/04/11

https://lesson.academy-
22 Hpencrasureu ra3os 27.11.2023 cor?tent.myschool.edus.]ru/04/ 11

. https://lesson.academy-
23 CroicTsa rason 29.11.2023 content.myschool.edu.ru/04/11

[Tpaktuueckas padota Nel: «llonyuenue u https://lesson.academy-
24 pacnosnasanue 2azo6» (BOIOPOI, KUCIOPO, content.myschool.edu.ru/04/11

YTJICKHUCIIBIN Ta3, aMMHUaK, STUJICH) 04.12.2023

25 JKunkoe cocrosguue Bemecrsa. Boza. https://lesson.academy-
Kuikue KpUCTAIIIBL. 06.12.2023 content.myschool.edu.ru/04/11

26 MaccoBast 10Jis1 pacCTBOPEHHOTO BEIIECTBA. https://lesson.academy-
11.12.2023 content.myschool.edu.ru/04/11

27 TBepmoe cocTosiHUE BenlecTBa. AMOp(HbBIE https://lesson.academy-
BemecTBa. CoCTaB BelleCcTBa U CMECEH. 13.12.2023 content.myschool.edu.ru/04/11

8 JlucniepcHble cUCTEMBI https://lesson.academy-
18.12.2023 content.myschool.edu.ru/04/11

29 O06o001IeHre U cucTeMaTr3alis 3HaH|H 110 https://lesson.academy-
teme «CTpOEHHE BEIIECTBAY 20.12.2023 content.myschool.edu.ru/04/11

30 KonTtponbnas padota no teme « Cmpoerue https://lesson.academy-
seuecmsay 25.12.2023 content.myschool.edu.ru/04/11

31 AHanu3 KOHTPOJIbHOHM paOOTHI. https://lesson.academy-
27.12.2023 content.myschool.edu.ru/04/11

3 [TonsTHE 0 XUMHUYECKOW peakiuu. Peakium, https://lesson.academy-
uaynme 0e3 N3MEHEHHUs COCTaBa BEIECTB. 10.01.2024 content.myschool.edu.ru/04/11

33 XUMHUYECKUE PEAKIIUH, UIYIINE C https://lesson.academy-
M3MCHEHUEM COCTaBa BEIICCTB. 15.01.2024 content.myschool.edu.ru/04/11

34 CKOpOCTh XMMHUYECKOH peaKinu https://lesson.academy-
17.01.2024 content.myschool.edu.ru/04/11

35 OO6paTUMOCTh XUMHUYECKHUX PEAKIIHA. https://lesson.academy-
22.01.2024 content.myschool.edu.ru/04/11

36 XUMHUYECKOE paBHOBECHE https://lesson.academy-
24.01.2024 content.myschool.edu.ru/04/11

37 Ponb BOABI B XUMHUYECKHUX PEAKIIUASIX https://lesson.academy-
29.01.2024 content.myschool.edu.ru/04/11

38 DIEKTPOTUTHIECKAs JUCCOIHAITUS https://lesson.academy-
31.01.2024 content.myschool.edu.ru/04/11

39 Teopust SNEKTPOTUTHICCKON TUCCOIHAIIH https://lesson.academy-
05.02.2024 content.myschool.edu.ru/04/11

40 ['unponn3 HeOpraHUIECKUX COCTMHEHUN https://lesson.academy-
07.02.2024 content.myschool.edu.ru/04/11

41 \ lMunponus opraHNYeCcKUX COSIMHECHHIA 12.02.2024 https://lesson.academy-




content.myschool.edu.ru/04/11

OKuCINTEIFHO-BOCCTAHOBHUTEIIHLHBIE

https://lesson.academy-

42 peakiuu 14.02.2024 content.myschool.edu.ru/04/11
43 OKHCIIUTENh U BOCCTAHOBUTEIIb https://lesson.academy-
19.02.2024 content.myschool.edu.ru/04/11
44 DIEKTPOIu3 https://lesson.academy-
21.02.2024 content.myschool.edu.ru/04/11
45 DIIEeKTPOIH3 https://lesson.academy-
26.02.2024 content.myschool.edu.ru/04/11
46 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110 https://lesson.academy-
TEME. 28.02.2024 content.myschool.edu.ru/04/11
47 KoHTposbHas pabota 1o Teme: https://lesson.academy-
«Xumuuecxkue peaxyuuy 04.03.2024 content.myschool.edu.ru/04/11
48 AHanu3 KOHTPOJIbHOM paOOThI https://lesson.academy-
06.03.2024 content.myschool.edu.ru/04/11
49 Knaccudukanust HeopraHU4IeCKUX https://lesson.academy-
COeIMHEHNH 11.03.2024 content.myschool.edu.ru/04/11
50 Knaccudukammst opraHmueckux coeuHeHUN https://lesson.academy-
13.03.2024 content.myschool.edu.ru/04/11
51 MerTaiebl. https://lesson.academy-
18.03.2024 content.myschool.edu.ru/04/11
57 Koppo3zust meramios. https://lesson.academy-
20.03.2024 content.myschool.edu.ru/04/11
53 Hemeramisl https://lesson.academy-
01.04.2024 content.myschool.edu.ru/04/11
54 Hemeramisl https://lesson.academy-
03.04.2024 content.myschool.edu.ru/04/11
55 KucnoTtel HEOpranudeckue https://lesson.academy-
08.04.2024 content.myschool.edu.ru/04/11
56 Kucnotsl oprannueckue https://lesson.academy-
10.04.2024 content.myschool.edu.ru/04/11
57 OcHOBaHUSI HEOPTAaHUYECKUE U https://lesson.academy-
OpraHuvecKue 15.04.2024 content.myschool.edu.ru/04/11
53 Comnu https://lesson.academy-
17.04.2024 content.myschool.edu.ru/04/11
59 Cony 1 UX XUMHAYECKHE CBOMCTBA https://lesson.academy-
22.04.2024 content.myschool.edu.ru/04/11
['eneTrdeckas CBA3b MEXKIY KiIacCaMH https://lesson.academy-
60 HEOPTaHMYECKUX M OPTaHUIECKHX content.myschool.edu.ru/04/11
COECOUHEHUN 24.04.2024
[TpakTrueckas pabota No2: https://lesson.academy-
61 «Hoenmugpuxayus HeopeanuyecKux content.myschool.edu.ru/04/11
seuiecma 27.04.2024
62 O0001IeHNEe U cUCTEMAaTH3allA 3HAHUH 110 https://lesson.academy-
TeMe «Bewecmea u ux ceoicmear 06.05.2024 content.myschool.edu.ru/04/11
63 ' KontponbHas padota 110 TeMe «Bewecmsa u | 08.05.2024 https://lesson.academy-




ux ceoticmeay

content.myschool.edu.ru/04/11

64

XuMUs U 310pOBbE

https://lesson.academy-

13.05.2024 content.myschool.edu.ru/04/11

65 XUMMSA B TOBCEAHEBHOM KU3HU https://lesson.academy-
15.05.2024 content.myschool.edu.ru/04/11

66 XUMUS U DKOJIOTHUSA https://lesson.academy-
20.05.2024 content.myschool.edu.ru/04/11

https://lesson.academy-
67 Hrorosas KoHTpOsbHAs paboTa 22.05.2024 cor?tent.mvschool.edus.]ru/04/ 11

Hroro: 67 4, k/p —5, n/p - 2




