MWHHCTEPCTBO IMPOCBEIIEHHS POCCHUICKOU ®EIEPALTIN
Munncteperso 00pa3oBanus Pecny6siviku Trisa
AIMUBHCTpaus MYHHLHIIAIBHOTO paiioHa
"baii-Tairunckuii KoxyyH Pecniy6iuxu Teipa"

MBOY Baii-Tanckas COILI

PACCMOTPEHO . COI'TACOBAHO YTBEPXJIEHO '
M/0 yuuteneit Gronorunm: 3am npgpeKTopa no YBP #HupsKTop é ;
XHMHU Wi 30 AT 5, s —
ALY 704 . 4 Oopxcaies }B i ">, KourapB.C.

v Hprur AK. TIpotokonNe] f [Ipuxas Ne40,
IIpoTokon Nol OT «29» aBrycra 202 SIRPTOR ) ¢ «30» aBry,icTa 2024 r.
OT «28» aBrycta 2024 r. o el g 'g\

PABOYAM IPOT PAMMA
(ID 5665525)

yuebnoro npeamera «Xumus, basoBblii ypoBenn

A o0y4aommuxcs 10 — 11 KJ1accoB

c.baii-Tan 2024



HNOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XMMHM Ha YPOBHE CpeIHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoii Deaeparumny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUsS (pelrepaibHOW 00pa30BaTeIbHOW MPOTPAMMEI CPEIHETO
obmero ob6pazoBanus (POIlI COO), npencraBneHHbIX B DenepadbHOM TOCyIapCTBEHHOM
obpazoBatenbHOM ctanaapte COO, ¢ yu€rom Konuenuuu npernogaBanust yaeOHOTo mpeaMera
«Xumus» B 0o0Opa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit denepainuu, peamu3yrOIIMX
OCHOBHBbIE 00pa3oBaTebHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®Pemepammmu Ha mnepuwon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMMmbl MO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHUSI O0YYArOIIUXCS CPEACTBAMU Y4eOHOTO MpeaMera
«Xumus» nas 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIIM KOHIIENITYyaJIbHBIC TOJIOKCHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, COAepXKaHMs, PpEe3yJbTaTOB OOYy4YeHHS U
TpeOOBaHUI K yPOBHIO MOJITOTOBKHU BBIMTY CKHUKOB.

XuMudeckoe o0pa3oBaHHE, TIOJy4yaeMoOe BBIMYCKHHUKaMU  00IIeo0pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX o00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepILIAIONIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
LEHHOCTEeH, NPUCYIIMX LEJOCTHONH CHUCTEeME XHMMHUYECKOro o0pa3oBaHMs. OTH II€HHOCTU
KacaloTCsl TIO3HAHUSI 3aKOHOB TNPHPOJIBL, (HOPMUPOBAHHS MHUPOBO33PEHHS M OOIIEH KyJIbTYpHI
YelloBeKa, a TakKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3JI0POBbIO U
NpUPOJHOH cpene. Peanusyercst xumuyeckoe oOpazoBaHue 00y4arOIUXCs Ha YPOBHE CPEAHETrO
o01mIero o0pa3oBaHMs CPEACTBAMHU yUEOHOTO MpeaMeTa «XUMHs», COJEpKaHUe W TOCTPOCHUE
KOTOpPOrO ONpeNeleHbl B MpOorpamMme M0 XUMUU C Y4E€TOM CHeuu(PUKU HayKd XUMHH, €€
3HA4YEeHHUs B MIO3HAHUH MPHPOJIBI U B MaTEPHAIBHOM JKU3HU OOIIECTBA, a TAKXKE C yIETOM OOILINX
1enae ¥ MpUHILHKIIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPETHETO OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UI'PAaeT 0COOYIO0 POJb B COBPEMEHHOM
IUBHWJIN3AIMH, B CO3JaHUM HOBOW 0a3bl MaTtepuaabHON KynbTypbl. OHa BHOCHT CBOW BKJIAI B
(hopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3[JaHUE LIETIOCTHOTO MPEACTaBICHUS
00 OKpy’XKaroleM MUpE Kak O €JIMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMUHU
Ha OCHOBE MOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUS.

TecHo B3auMojeWCTBYST € JpPYrMMU €CTECTBEHHbIMU HAayKaMM, XUMHUS cTaja
HEOTHEMJIEMOW YacThbl0 MHUPOBOW KYIbTYphl, HEOOXOIWMBIM YCJIOBHEM YCHEIIHOTO Tpyaa Hu
KHU3HH KakJoro wieHa oOmiectBa. COBpeMEHHasi XMMHMSI KaK Hayka CO3HMIAaTeNbHasl, KaK HayKa
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pelleHue riI00albHbIX MpoOJeM YCTOWYMBOrO pa3BUTHUS
YeJ0BeYeCTBa — CBIPbEBOM, SHEPreTHYEecKOoM, NUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBeTcTBHMM ¢ OOmMMH TEJISIMH W TPUHIUAIIAMH CPEAHETO O0IIero oOpa3oBaHM
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3yU€HHS) OPUSHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJATOTOBKY OOYYalOUIMXCS, HEOOXOMUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOIO BKJIIOYEHHS B JKU3Hb COLIMYyMA,
MIPOJOIDKEHH 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBnsiromiuMH  1ipefMeTa «XUMUs» SBISAIOTCA 0a3oBble Kypchl — «OpraHuueckas
xuMus» 1 «O01Ias 1 HeoOpraHUu4YecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKM: CHCTEMa 3HaHUU 110 HEOPraHUYECKOW XUMUHM (C BKJIIOUEHUEM
3HaHUN W3 O0IIEeH XMMHH) U OpraHndeckord xumun. opmMupoBaHUe JaHHON CHCTEMbl 3HAHUUN
IpU M3Y4YEHHUU IpeaMeTa OOECHeuMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.



CrpykTypa conepxkanus KypcoB — «Oprannyeckas xumus» U «OO11as 1 HeopraHuyecKas
XUMUS» chopMHpoBaHa B MporpaMme MO XMMHU HAa OCHOBE CHCTEMHOIO IMO/X0/1a K M3YYECHUIO
yuyeOHOro Marepuana M oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BeEIIEeCTBA
paccMaTpUBaIOTCA HAa YPOBHE KIACCHMYECKOM TEOPUHM CTPOCHHS OPraHUYECKHX COCIUHEHUM, a
TaK)KE€ Ha YPOBHE CTEPECOXMMHUYECKUX U IJIEKTPOHHBIX MPEJACTABICHUNA O CTPOCHHM BEILECTB.
Ceenenns 00 m3ydaeMbIX B Kypce BEUIECTBAaX HAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHnmueckoil XWMHUHU MOIYy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUs MEpBOHAYAJIbHBIC
MIPEICTABICHUS] O XUMUYECKOU CBA3M, KJIACCU(PUKALMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOIMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON PEaKIIUH.

[lon HOBBIM yrjioM 3peHus B Ipeamere «XuMus» 0a30BOr0 ypOBHS pPaccMaTpPHBAETCS
W3Y4YEHHBIH Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHMsI TEOPETHYECKHM MaTepuanl u
(akTOJIOrMUECKUe CBEJCHHUs O BEILECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHM4YeCcKasi XUMHUs» O00yUYarOMIUMCS MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKHUX IO3ULUM,
riry0xe MOHATh HCTOPUYECKOe H3MEHEeHHe (YHKIMHA 3TOro 3aKkoHa — OT 00oOImaromei 1o
OOBSICHAIONIECH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHWN O Ba)KHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHUH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
nomnonHsiercs B Kypcax 10 wm 11 kiaccoB »dieMeHTaMU  COJEpKaHUs, HMMEIOUUMU
KyJbTYpPOJIOTMUECKUH M TNPHUKIATHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAHUIO
B3aUMOCBSI3U XUMHM C JpPYTMMHU HayKaMH, pacKpblBalOT €€ pojib B I103HABAaTEIbHON U
MPaKTUYECKON JESTENIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBa)XKEHHUS K Ipoleccy
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAlOT BBITYCKHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJIEMaXx, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHMOPMAIMIO U MPUMEHATH €€ JIJIs MOMOJIHEHHs 3HaHUM, pelieHus
HHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM coxep:kanue
y4eOHOTO0 MpeaMeTa « XUMMHsD» JTaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (popMupoBaHHE Y
00yyaromuXxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl MOHMMaHUS (PUIOCOPCKUX MIEH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTaHMYECKOTO M OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM dKCIIEPUMEHTA
U pelleHus] NPOTHBOPEUYMH MEKAYy HOBBIMHM (JaKTaMH M TEOPETUYECKUMH IPENINOChIIKAMHU,
OCO3HAHHME POJIM XMMHUU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takxke MpodsieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, CBIPbsl, CO3JaHNsI HOBBIX TEXHOJIOTUI U MATEPUAJIOB.

B nmnnane pemieHus 3ajady  BOCHUTAHUS, Pa3BUTUS W COLMAIM3AMU  O0YyYaroIuXcs
MPUHATBIE HPOTPaMMOM IO XHMMHUHU NOAXOAbl K ONPEACIICHUIO COJIEP)KaHHUS U TOCTPOEHUs
IIpeaMeTa MpeJycMaTpUuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUYEOHBIX IEHCTBHH, MMEIOLIUX
6a30Boe 3HAUCHUE JUI PA3IMYHBIX BUJOB JIEATEIBHOCTH: PEUICHUs IPOOIEeM, MOUCKa, aHAIN3a U
00paboTKM HMHPOpMAIHK, HEOOXOAUMBIX [UIsl TNPUOOPETEHHs OMbITa MPAKTUYECKOH MU
HCCIIEI0BATENIbCKON ACSATEIBHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B [IO3HAHUN XUMMHU.

B mpaxTuke npemnogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus, TaKk U
Ha YpOBHE cpelHero oOmiero o0Opa3oBaHUS, TMpPU  OMNPENEICHUU  COJEP’KATEIbHON
XapaKTepUCTHKU LeJeld M3ydeHUs IpeIMeTa HalpaBICHUEM IE€PBOCTENIEHHON 3HAaYMMOCTU
TPAJUIIMOHHO Tpu3HAETCs (HOpMUpOBAHME OCHOB XHUMHUYECKOM HAyKH Kak O0JIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTHUECKON AESTeNIbHOCTH 4YelOBeKa M Kak OJHOI0 U3
KOMIIOHEHTOB MHpPOBOM KyJbTypel. C METONMYECKON TOYKM 3pEHHs TAaKOW MOAXOA K
OTIpE/ICNICHUIO IeJIeH N3YUYEeHHs MIPEeIMETA SIBIISICTCS BIIOJIHE ONPAaBIaHHBIM.

CorymacHO aHHOW TOYKE 3peHUs IVIABHBIMM LIEJSIMHU HM3Y4YEHHUsS NpeaMmeTra «XHMHUsS» Ha
6a3oBoM ypoBHe (10 —11 xJ1.) ssBHSIFOTCS:



e (QopmupoBaHHE CHCTEMBl XWMHUYCCKUX 3HAHMNA KaK BaKHEUIEH COCTABISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpaA, B OCHOBE KOTOPOIl JiexkaT KIIIOYEBbIE MOHSATHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XWMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JOCTYMHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHUE IPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKHUX SBJICHHUM, UMCIOIIMX MECTO B MPUPOJIE, B MPAKTUUYCCKOMN H
IMOBCEAHEBHOM KH3HU,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHMHMYECKOTO OHKCIEPUMEHTa, COOJIOJCHHEM TMpaBuil 0Oe30MacHOro
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepkarenpHas XapakTepUCTUKaA LEJIeH U 3a/1ay U3ydyeHHus MpeaMeTa B
MporpaMMe Mo XMMHUHU YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeMe cpeaHero oodmiero obOpazoBanusi. CeroiHs B MPENoJaBaHUUM XUMHUU B OojbIeil
CTCTICHH OTMAETCS TPEANOUYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJIEpKaHUus OOydYeHUs,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKA OOIIE00pa30BaTeIbHON  OpraHU3allu,
BJIaJICIONIero He HabopoM 3HaHUM, a (PYHKIMOHAIBFHONH IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHSIMH aKTUBHOTO TTOYYCHHS 3HAHUH M MPUMEHEHHS MX B PCATBHOMN JKU3HU JUIS PEIICHUS
MPAKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3THUM TpH HM3y4YeHUM mpeaMera «XWMHS» JOMHHUPYIOIIEE 3HAUYCHHE
MPUOOPETAIOT TaKKe LENH U 3a]auu, KaK:

ajganTanus OOyYaromMXCS K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIONIETOCS  MHpA,
(bopMHpOBaHHE WHTEIUICKTYaJIbHO pAa3BUTOW JIMYHOCTH, TOTOBOH K C€aMo0Opa3oBaHHIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX PpELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHHUEM;

dbopmupoBaHHe y OOYYAlOMIMXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINN),
MMEIOIUX YHUBEpPCATbHOE 3HAUCHHE JJIS PAa3IMYHBIX BUOB JIEATEIBHOCTH: PEIICHUS MpodIieM,
MOWCKa, aHamM3a W o00paboTku WHPOpPMAIMU, HEOOXOTUMBIX JUIsl TPHOOPETEHHUS OIbITa
NEeSTENbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXke Ui OLIEHKH C
MO3UIUH IKOJIOTUUYECKOI 06€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHM3M 4YeJIOBEKa U MIPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM
00y4JarIUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHON U HayYHO-TIONMYJISIpHON HH(GOPMaLUU XUMHYECKOTO
COJIep KaHUS;

(dhopMupoBaHHEe U pa3BUTHE Y 00YyYAIOIIMUXCSI ACCOLUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaONI0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHME Yy OOydYarommxcsi yOexJEHHOCTM B TYMaHUCTHYECKOW HaINpaBlIEHHOCTU
XUMHUH, €€ BaXHOW pPOJIM B  pEIIeHHH THo0alnbHBIX  MPOOJEM  palOHATBHOTO
MIPUPOIOTIONBE30BAHMS, TOMOIHEHHUS SHEPTeTHYECKHX PECYpCOB W COXPAaHEHHS IMPHPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOro OTHOIIEHUS K TPUPOJE U CBOEMY
3JI0pPOBBIO, & TaKXKE MPUOOPETEHHSI OIbITA UCIIOIB30BAHUS MMOTYYCHHBIX 3HAHHUM ISl TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

B yuebHOM mnaHe cpemHero oOiiero obpa3zoBaHus MmpeaMeT «Xumus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeMeTHON 00macTn «EcTeCTBEeHHO-HAYYHBIE TIPEIMETHD).

OO1iee ynciI0 YacoB, OTBEAEHHBIX I U3yYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henmenio), B 11
kiacce — 34 yaca (1 yac B Hezento).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYECKOl XUMHHU

[Ipenmer opraHnueckoil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJYyUYECHUU
HOBBIX BEIIIECTB U MaTEepHaIOB. Teopus CTpOEHUsI OpraHudecKux coequHennid A. M. bytieposa,
e€ ocHOBHbIE monokeHus. CTpyKkTypHble (OpMYJbl OpPraHMYECKHUX BellecTB. [ omonorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COEIMHEHUSX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

[Ipencrapnenne o  kinaccudukaluu  OpraHMdeckux  BemecTB.  HomeHkmartypa
OpraHMYECKHX COEIMHEHUN (cucreMaTudeckas) M TpUBUAJIbHBIC Ha3BaHUS Ba)KHEHIINX
IIPEICTaBUTENEN KJIACCOB OPTaHNYECKUX BEIECTB.

DKCrepUMEHTAIbHbIE METO/Ibl M3YYEHHMsI BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0Opa3liaMu OpraHUYeCKUX BELIECTB U MaTepHalaMU Ha WX OCHOBE, MOJEIHPOBAHHE MOJICKYJ
OpraHMYECKUX BEILECTB, HAONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OINBITOB IIO
MIPEBPAILEHUIO0 OPraHMYECKUX BEIIECTB IPU HAarpeBaHuu (TU1aBJIeHUE, OOyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHHA psAA. MeTraH M 3TaH — mnpocTeumme
MPEeICTaBUTENN alIKaHOB: (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBA (peakiMH 3aMelleHUs U
rOpEHUs ), HAXOXKACHNUE B IPUPOJIE, TIOJTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psf. DTHIIEH U MPONUIEH — MPOCTEUIINe
MPEeICTaBUTENHN aJKEHOB: (U3MUEeCKHe U XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, TUIpaTalluy, OKUCIICHUS U MOJIMMEPU3ALINN), IOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u MmeTmwiOyTanuen-1,3: cTpoeHHE, BaXKHEHUIINE XHUMHYCCKUE
cBo¥icTBa (peakuus noaumepusanun). [loryueHne CHHTETHYECKOTO KayuyKa U pe3uHBbI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOECHHS, TOMOJIOTMYECKUH psiA. ALETWIeH —
MIPOCTEHIINIA MPEICTaBUTENb aIKUHOB: COCTaB, CTpOeHUE, (PU3MUECKUe U XUMUYECKHE CBOMCTBA
(peakuuy ruIpUpOBAHUs, TAIOTEHUPOBAHUS, THPATALIUU, TOPEHHS ), TIOJIyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTeHUPOBAHUS M HUTPOBAHMSI), MOJyYEHHE WM TpUMeHeHHue. Tonyon: cocmas, cmpoeHnue,
Qusuyeckue u XumuyecKkue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUS), NOJYUeHUue U
npumenenue. TOKCHMYHOCTb apeHOB. ['eHeTmdeckas CBSI3b MEXAY YIJIEBOJOPOJIAMH,
MIPUHAJIEKAIMMHU K pa3IMYHbIM KJIaccaM.

[IpupoaHbIle UCTOYHUKH YTIIEBOJIOPONOB. [IpUponHbIid ra3 ¥ MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtr u e€ mpoucxoxnenue. CrnocoObl TmiepepaOOTKH HEPTH: TMEPEroHKa, KPEKUHT
(TepMHUECKUH, KaTalIuTHYECKUil), mupoiu3. [IponykTsl nepepaboTku HedTH, UX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyib U IpOAyKThI €70 NepepadoTKH.

OKCIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX MPEBPALICHUI: O3HAKOMJIEHUE C
o0pa3laMu IIacTMAacc, KaydyKoB U pe3uHbl, Kojuiekuuu «Hep1b» n «Yromab», MoaearupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEJCHUE MNPAKTUYECKOW pPabOThI:
MOJIyYEHHUE ITUICHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérneble 3aaumn.

Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa pEaKkIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamme opranHuyecKue coeAnHeHUs

[IpenenbHple OAHOATOMHBIE CHNUPTHL. METaHON W AITAHON: CTpOeHHE, (U3NYEeCKHe U
XMMHUYECKHE CBOWCTBA (peakUuu C AKTUBHBIMH MeETaJlJlaMH, T'aJOr€HOBOJOPOJIaMHU, TOPEHHE),
MIpUMEHEHHEe. BomopoiHbIe CBI3M MEXly MOJIEKYJIaMH COUPTOB. /[elicTBHe MeTaHOoJIa U 3TaHOJa
Ha OpraHMU3M 4Y€JIOBEKa.

MHoroatoMHble CHUPTHI. ODTWICHIVIMKOAb W TJIMLEPUH: CTpOEHME, (usmueckue u
XMMHUYECKHE CBOICTBA (B3auMOJIEICTBUE CO IMIETOYHBIMHU METaJlJIaMH, KadeCTBEHHAsl peakiys Ha




MHOTOaTOMHBIE CIHUPTHI). JlelcTBME HaA OpraHu3M uenoBeka. llpuMeHeHue TiWIlepUHA U
STHIICHTITHKOJISL.

@DeHod: CTpOeHHE MOJEKYJNbl, (U3NYeCKHe H XHUMUYeCKHe CBOMcTBa. TOKCHYHOCTH
¢benona. [lpumenenue penona.

Anbneruapl U kemowusl. DopManbaerusl, aueTaIbICTUI: CTpoeHHe, (u3nueckue u
XMMHUYECKHE CBOWCTBAa (PEaKkIUU OKHUCIEHUS U BOCCTAHOBICHUS, KayeCTBEHHBIC PEAKIIHH),
MOJIy4CHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE TIpe/ieNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAsl U YKCYCHasl KHUCIIOTHI:
CTpoeHue, PU3nIecKrue 1 XUMHUIECKUE CBOWCTBA (CBOMCTBA, 00IIIME AJIs KJIacCa KUCIOT, PeaKIIHsI
stepuukanyuu), mMoNlydeHne W mpuMeHeHHe. CTeapuHOBass W OJCUHOBAsl KHUCJIOTHI Kak
MPEICTABUTENH BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

CrnosxxHble 3pUpbI KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruonorudeckas posib KUPOB.

YTneBoasl: cocTaB, KIacCU(PHUKAIHS YTIEBOAOB (MOHO-, IU- U moyucaxapuzsl). [ moko3a —
MPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbI, (pU3NUecKHe U XUMHYECKHE
cBoiicTBa (B3auMmoneicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne aMMUAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHUE, OpOKEHHE TIIFOKO3BI), HAXOXKICHHE B MPHPOJE,
puMeHeHue, ouosiorudeckas poib. otocunres. PpyKTo3a Kak U30MEp IIIFOKO3bI.

Kpaxman u nemirono3a kak npupoaneie nonumepbl. CTpoeHne Kpaxmalia U LeJUTFONIO3bI.
Ousnyueckue U XUMUYECKHE CBOWCTBA KpaxMaia (THIAPOJIN3, KAUeCTBEHHASI PEAKIINs C HOJIOM).

DKCTepUMEHTaNbHbIE METOJbl W3Y4YCHHs BEIIECTB U WX TMPEBpAIICHMIA: TMPOBEACHHE,
HAONIOZICHWE W ONHCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peaklyyu OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHosia okcuaoMm wmeau(ll)), MHOroaromMHbIX
CIUpTOB (B3auMojeilicTBUE TiMIepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMHUAYHBIM pacTBOopoM okcuga cepedpa(l) m rugpoxcumom wmemu(ll), B3ammomeiicTBue
KpaxMaja C HOJOM), TPOBEJCHHUE MPAKTUYECKOW padOTHl: CBOMCTBA pPACTBOpPa YKCYCHOM
KHCIIOTHI.

Pacuérnele 3a1aumn.

Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BEMa, KOIMYECTBa
MCXO/JHOTO BEIIECTBA WJIM TPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY
OJTHOTO M3 UCXOJ/HBIX BEUICCTB MU MPOTYKTOB PEAKIIHH).

A3oTcoeprKalue OpraHn4ecKue CoeMHEHNS.

AMUHOKHUCIOTBI Kak amQOTepHbIE OpraHudecKue coeauHeHus. Dusznyeckue u
XMMHUYECKHE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe IulKHA). buonorumueckoe 3HaueHue
aMUHOKHCIOT. [lenTuast.

benku kak mpupogHBIE BBICOKOMOJIEKYISIPHBIC coenuHeHus. [lepBudHAsl, BTOpUYHAS H
TpeTUyHasi CTPYKTypa OeykoB. XHMHUYECKHE CBOMCTBa OEJKOB: TUIPOJIM3, JeHATypalus,
KaueCTBEHHBIC PEAKIIUU HA OCIIKH.

DKCTIepUMEHTAIBHBIC METOJIBI U3YYCHHS BEIICCTB M WX NPEBpAIICHHIA: HAOIOJICHUE U
OMHCaHWE JAEMOHCTPALIMOHHBIX OMBITOB: JEHATypalusi OETKOB NpU HArpeBaHUH, IIBETHHIC
peakuuu OEIKoB.

BbicokoMoieKyIsIpHbIE COeMHEHUs

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUK, CpEIHsAs MOJIeKysipHas Mmacca. OCHOBHbBIE
METOIbl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJIMMEPHU3AIINS 1 MTOJTUKOHICHCAIINS.

DKCTepUMEHTANIbHbIE METO/IbI M3YYCHHS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMJICHHE C
00pa3aMu IPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

Me:xnpeaMeTHbIE CBSI3H.



Peanmu3zanus MeXmpeIMETHBIX CBS3€H MpHU M3y4eHUU opraHudeckoi xumuu B 10 kimacce
OCYIICCTBIIICTCS 4Yepe3 HCIIOJIb30BAHWE KaK OOIIWX E€CTCCTBCHHO-HAYYHBIX IMOHATHH, TaK W
TIOHSITHH, SBJISIFOIINXCS CUCTEMHBIMH JIJISL OT/IEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: SIBICHUE, HAYYHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHHTE3, KIACCUPUKAIMSA, TMEPUOAUIHOCTh, HAOIIOACHNE, W3MEpEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepus, SJHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTETUICCKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEMISCTBA, (PU3NICCKUEC BEIIMYUHBI U STUHUITBI
WX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKHU, YIIIEBObL, JKUPBL, (DEPMEHTHI).

I'eorpadus: MuHEpaIbl, TOPHBIC TOPOJIBI, MTOJIE3HBIE HCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHOoIOTHsI: TUIIEBBIE MTPOYKTHI, OCHOBBI PAIMOHAILHOTO TTUTAHUS, MOIOIIUE CPEICTBA,
JICKApCTBEHHBIC U KOCMETUYCCKHE MPENapaThl, MAaTePHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMHUecKuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs 00O0JIOUKa.
DHepreTHueckue YpOBHHU, MOTYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacrpesieieHus! 3JIeKTPOHOB MO OpOUTANSAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpOoHHAs! KOH(UTYpaLUs aTOMOB.

[lepnonnueckuii 3axkoH u Ilepuogmueckass cucremMa xuMuyeckux osnemeHTtoB J[. M.
MenpeneeBa. CBsA3p NEPUOAMYECKOTO 3akoHa M Ilepmonnueckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
II0 TpyIIIaM U MepuojiaM. 3Ha4eHHE EPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHune BemiecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUECKOH CBA3M (KOBaJIEHTHas
HeMoJIsIipHasl W TOJIApHas, MOHHAsA, MeTauinyeckas). MexaHn3Mbl oOpa30BaHUs KOBaJIEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIA M JOHOPHO-AKIENITOPHBIN). Bomopoanasi cBsi3b. BaneHTHOCTD.
DnexTpooTpulaTesbHOCTh. CTeneHb OKucieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKYJIAPHOrO U HEMOJEKYJIIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THMBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsTrie 0 nucnepcHBIX cucTtemMax. MICTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBast J0JIs
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmueckux coenuHeHni. HomeHknaTypa HEOpraHHYECKUX
BELIECTB. |'eHeTnueckass CBA3b HEOPraHMYECKUX BELIECTB, MPUHAICKAIIMUX K Ppa3IndHbIM
KJIaccam.

Xumnueckass peakuus. Krnaccupukamuss XUMHUYECKHX peakUuil B HEOpPraHMYecKod u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMsI MACChl BELLECTB, 3aKOH COXPAaHEHUs U IIPEBpPALLCHUS
SHEPrUU NPU XUMUYECKUX PEaKIUsX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iU4HbIX (akTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoOBecue. DAKTOpBI, BIMAIOIIME HA COCTOSHUE XUMHYECKOIO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponutuyeckas aucconuanus. CuiibHble U ciadble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpalbHas, IIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METOABl M3YyYEHHUsl BEIIECTB U UX IPEBPALEHUI: JEMOHCTpaLus
tabmui «lleprogunyeckas cucrtema xumudeckux siemeHToB [[. U. MenneneeBa», u3yueHue



MojieNiell KPUCTAIUIMYECKHX pPeIIEéTOK, HaONMIOJeHHe U OMHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3IoKEHUE TEPOKCHIA BOJAOpPOAA B TPUCYTCTBUM KaTajau3aTopa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBI0 YHUBEPCAIBHOTO MHIMKATOPA, PEAKIUU
MOHHOTO OOMEHA), TPOBEJCHHUE MPAKTUUECKOW paboThl «BiusHHe pa3nuuHbIX (AKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKLINI.

PacuérHbie 3agaun.

Pacuérbl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIIMM, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
pacu€Thl C UCTIOJIB30BAHUEM MTOHATHS «MAacCOBast 107151 BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonoxxkenue HemetaimioB B llepuoamyeckoil cHUCTEME XUMHUYECKUX
anementoB JI. M. MenaeneeBa M OCOOCHHOCTH CTPOCHHUS aTOMOB. (DHU3WYECKHE CBOMCTBA
HEMETAJUTOB. AJUTOTPOIUS HEMETAIUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yrieposaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEphl, a3ora, docdopa,
yraepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOAEPIKALINX KHCIOT, BOAOPOIHBIX
COCTMHEHUH).

[IpumeHeHne BaXKHEUIIMX HEMETAJUIOB U UX COCMHEHHI.

Mertaubl. [lonoxenne metamios B llepuoanyeckoin cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢dbuzmdeckue cpoiicTBa MeTaioB. CIUIaBbl METAIIOB. DJIEKTPOXMUMHUYECKUN Pl HANPSOIKEHUN
METAaJJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUININX METAJIOB (HATpUM, KaJIMid, KajbIlMd, MarHuu,
ATIOMUHHM, IUHK, XPOM, KeJle30, Me/Ib) U UX COCTUHECHHIA.

O01m1re crocoObl moryueHust MeTayuIoB. [IpuMeHenne MeTasioB B ObITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJBl W3YUYEHHs BEIIECTB M WX TMPEBpaAIlEHUN: H3yYCHHUE
KoJuleKimu «MeTalasl M CIUIaBbl», 00pa3lloB HEMETAIOB, pEUICHHE 3KCIEePUMEHTAIBHBIX
3a1a4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX ©  JTAOOPATOPHBIX  OMBITOB
(B3amMoOIeiCTBHE THUAPOKCHAA ATIOMHHHS C PAaCTBOPAMH KHCJIOT W IIEJI0YeH, KaueCTBEHHBIC
peaklMK Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaun.

PacuéTpl macchl BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00BEMY OMHOTO U3 YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, PacUEThl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponb xuMuun B 00ecriedeHIH IKOJIOTHIECKON, SHEPTeTUIECKON U THIIEBON O€30MacHOCTH,
pa3BuTUM MeAuUuHBL. [loHATME O Hay4HBIX METOJAax MO3HAHUS BELIECTB M XHMHUYECKHUX
pEeaKLnid.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHIUINAX MPOMBIIIICHHOTO TONYYEHUs
BAKHEUIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MATEPUAIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHasbl IS DJICKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHUYeCKHe U MUHEPATbHBIC y100peHusI.

XuMUsA U 30POBbE YEJIOBEKA: MPABUJIA MCIIOJIB30BaHUS JIEKAPCTBEHHBIX MpPENapaToB,
npaBujia 0€30MacHOTO UCIIOJIb30BAHUS MIPETapaToB OBITOBOM XMMHUHU B TTIOBCEHEBHOMN KHU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpU U3yYeHHH OOIIEeH M HEOPTaHWYECKON XMMHU B
11 xnacce oCymIeCTBIISIETCS Yepe3 HUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK Y MOHATHM, SBISIIOUIUXCS CUCTEMHBIMH JJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAay4YHbIH (akT, THUIOTEe3a, 3aKOH, TEOpus,
aHaNMM3,  CHUHTE3, KIacCUpUKalUs,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, SIBIICHUE.



®uzuka: Marepus, SHEpPrusi, mMacca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaanoaKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, (U3NYECKUE BETMUUHBI U €IUHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kimerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHu3Me.

I'eorpadus: MuHepabl, FTOpHbIE TOPO/IBI, MOJIE3HBIE HCKOMAEMBbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBIIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETHHBIX MaTepHua’oB, CEITbCKOXO035MCTBEHHOE MIPOU3BOICTBO, MUTIEBas
MIPOMBIIIICHHOCT, (papMarieBTU4ecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
npenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, JJIEKTPOHHAS MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITIPOTPAMMBI I10 XUMHWKM HA
BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA
JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pPeE3yibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
MPOrpaMM CpeIHEero odmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
HaydHo-meToanueckoii OCHOBOM JUisi pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MIPOrpaMM CpeHEro o01ero oopa3oBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIIBHOCTHBIM TOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOGHHUS TIpeAMeTa «XHMHUS» Ha YPOBHE CpeaHEro oO0Iiero oOpa3oBaHUS
BBIJICJICHBI CJIEAYIOLINE COCTABISAIOIINE:

OCO3HaHUE OOYYAIONIMMUCS POCCUUCKONW Tpa)KAaHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEEIICHUIO;

HaJIM4Me MOTUBALIUU K 00YUEHHUIO;

I[eJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAUIIMMA 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIMMH IIEJIOCTHOM CHCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIW4Yue TPABOCO3HAHMS DKOJOTHYECKOM KYJIBTypbl U CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMeTa «XHUMHs» JIOCTUTAlOTCA B E€IUHCTBE
y4eOHOM M BOCHUTATENBHOW JIEATEIIbBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH M HJ€alaMu POCCHICKOIO
TpaXXAaHCKOro O0IIecTBa, MPUHATHIMH B OOIIECTBE HOpPMaMHM M TPABUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIMMH TPOIIECCAM CAMOITO3HAHMSI, CAMOPA3BUTHSI M HPABCTBECHHOT'O CTAHOBJICHHSI
JUYHOCTU 00YUAIOIIHUXCSI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTPAXKAIOT CPOPMUPOBAHHOCTH
OTBbITa TIO3HABATEIBPHOM U TMPAKTHUYECKOW JACSATEIBPHOCTH OOYYAIOUIUXCS 10 pean3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaKIaHCKOr0 BOCIIUTAHMS

OCO3HAHUS O0YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHHSI K
3aKOHY U MPABOIOPSIKY;

MPEACTaBICHUSI O COLMAJIBHBIX HOPMaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENILHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
penieHnr yueOHbIX U MTO3HABATENIBHBIX 3a71a4, BHITOJTHCHUN XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI JPYTHX
TIPH aHAJN3€e PA3JIMYHBIX BHJIOB YUYCOHOU JESITENFHOCTH;

2) NIATPUOTHYECKOI0 BOCIIMTAHMSA



LIEHHOCTHOTO OTHOILUEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTE€YECTBEHHOM
XUMWH;

yBOXEHHUS K IPOLIECCYy TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHHUS TOTO, YTO JIOCTHIKEHUS HAyKH €CTh pe3yJIbTaT JUIMTENIbHBIX HaOJII0JACHUM,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca M T[03HABATEIbHBIX MOTHBOB B TIOJYYEHHHM M TOCIEAYIOIIEM aHalu3e
nH(OpPMAIIUY O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYCCKUMH SIBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHWE W TIOCTYNKH CBOMX TOBAPHINEH C TO3HIHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI ITUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro obpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

cOOIOCHMSI TPaBWJI OE30MaCHOTO OOpAaIICHUsI ¢ BEIIECTBAMH B OBITY, ITOBCEIHEBHOUN
KHU3HU U B TPYJIOBOU J€SATEIBHOCTH;

MOHMMAHMUS [IEHHOCTH TMPaBWI HWHAUBUAYATBHOTO W KOJJICKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYallUsAX, YTPOXKAIOIINUX 3/IOPOBBIO M JKU3HU JIFO/ICH;

OCO3HaHHUS TOCJIEJACTBHUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEAOBATEIbCKON J1eATEIbHOCTH,
00IIECTBEHHO TOJIE3HOH, TBOPUECKOM M IPYTHX BUIAX JACATCIBHOCTH;

YCTaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUH TMPAKTUYECKUX 3a7a4 COIMAIbHON
HAIpPAaBICHHOCTH (B paMKaX CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPaAKTHYECKOMY HM3YUYCHHIO MPOEeCcCUil pa3IndHOro pojia, B TOM YHUCIC HA
OCHOBE IPUMEHEHHs TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHHUS K TPYILY, JIOISM TPyla U pe3yibTaTtaM TPyA0BOH NeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOM TPAeKTOPHUH OOpa3oBaHUS,
Oynyuieit mpodeccuu U peaau3aluyd COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U TIOTPEOHOCTEH 00IIIeCTRa;

6) IK0JI0THY€eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKH 11€JIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJ100aJIBHOTO XapaKTepa dKOJIOTMUECKUX MpoOieM, BIMSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATILHOM CPEbI;

OCO3HAHUsI HEOOXOJAMMOCTH UCIIOJIH30BAHUS JOCTIKEHUNW XHUMHUH JIJISl PEIICHUs] BOIIPOCOB
paIoOHATBHOTO TPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBHM, MPUHOCIIINX Bpel OKpYKAIOIIEH NPUPOIHOU cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATOMPHUATHBIE HKOJIOTHYCCKUE TMOCICACTBUS MPEANPUHUMACMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJU4usl PA3BUTOrO HKOJOTWYECKOrO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbl, OIbITa
NEATeTbHOCTH  DKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHHUKATUBHOMN M COLIMATIBHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOATH UICOJIOTHUU XemMo(oOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKH M OOIECTBEHHOM MTPAKTUKU;



MOHUMAHUS CHenuUKH XMMHHU KaK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIIICHHS, CO3/IaHUH IIEJIOCTHOTO MPEICTABICHHS 00 OKpYKaroIIeM
MHpE KaK O €IMHCTBE MPHUPOABI M YEJIOBEKa, B TMO3HAHHM MPHPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHn: po0JIeM COXPaHECHHS IPUPOJTHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTHM XMMHHU JIJIi COBPEMEHHON UUBWIM3AIUU: B €€
T'YMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHOU
KYJbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOMA,
JHEPreTUYEeCKOW, TIHIICBOM ¥ OKOJIOTMYECKOW OC30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00ecCIeYeHn: YCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOMGMOPTHOM KU3HU KKAOTO YieHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TMOHMMAHHMS CYIIHOCTH METOJIOB TIO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMble 3HAHUS s
aHaM3a W OOBSICHCHUS SBJICHHUU OKPYXKAMOIIETO MHpPAa M MPOUCXOASIINX B HEM H3MCHCHUH,
yMEHHUsI JieJIaTh 000CHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAY4YHBIX ()aKTOB M MMEIOIINXCS TaHHBIX
C TICIIBIO TTOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCHOIb30BaTh XUMUYECKUE 3HAHUSA JIJIS1 PEILICHUs TpobiieM
B pEaJIbHBIX )KMU3HEHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIHCKOM e TEIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY T[IOJIYYCHHIO HOBBIX 3HAaHUM 1O XHMHH B COOTBETCTBHH C JKU3HEHHBIMH
MOTPeOHOCTSAMU;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3iauuHbiXx cdepax mnpodeccuoHaTbHOU

JEATEIIbHOCTHU.
METANPEAMETHBIE PE3YJIBTATbHI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Yy4eOHOro IMpenMeTa «XUMHUS» Ha YpOBHE
cpeaHero o0Iero 00pa3oBaHus BKIIOYAIOT:

3HauYUMBbIe s (POPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIAUCIUILTHHAPHBIC
(MeXIIpeIMETHBIC) O0IIIEHAYYHBIC TOHSITHS, OTPAXKAIOIIHE [IETTOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(uKy METO/I0B MTO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJICHHE, MPOIECC, CUCTEMa, Hay4YHbIH (aKT, IPUHLUII, TUIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHUE);

yHHUBepcajdbHble  y4yeOHble  JaedcTBUS  (TIO3HaBaTeJbHBIE, KOMMYHHUKaTHBHBIE,
perynsaTuBHble), obecreunBatonpie (opmupoBaHue (QYHKIMOHAIBHOM TpPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYy4aloOIIMXCS ~ HMCMOJb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHBbIC ICHCTBUS B IMO3HABATEIHHOW U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXXKalOT OBNAJCHHE YHHUBEPCAIBHBIMH yUeOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHSA:

CaMOCTOATENIEHO (POPMYJIMpPOBaTh M AaKTyaJM3HPOBaTh NpOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIpEACNATh IENH NEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JIOCTIKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACATEIHLHOCTH C TOCTABICHHBIMHU LIEJISIMH;

WCIIONIb30BaTh TPU OCBOEHUU 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIEIATH
XapaKTepHbIC TIPU3HAKU TOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOIL30BATh
COOTBETCTBYIOIIME NOHATUSA JUIsl OObSICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KJIacCU(DUKAIIMH BEIIECTB M XUMHUYECKHIX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEX]y H3y4aeMbIMU SBIICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYXAEHUS (MHIYyKTHBHbIC, JACIyKTHBHbBIC, IO AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOYECHHUS;

MPUMEHSTH B MpOIEcCe MO3HAHMA, UCIOIb3YEMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, IPe0OPa30BbIBATE MOJEIIbHBIE IPEACTABICHNS — XMMUYECKHH 3HAaK (CUMBOJI) 2JIEMEHTA,
XuUMudeckass (¢GopMmysa, YypaBHEHHE XUMHUECKOM peakuuu — TpH pPELlICHUH Yy4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33J]a4, MPUMEHATh Ha3BaHHBIC MOJICJIbHBIC IMPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB N3YYa€MBIX BEIIECTB U XUMHUUECKUX PEAKIIHH.

2) 06a30BbIe HCCIeA0BaATENbCKUE e CTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUSI BEIIECTB M XUMHUECKUX PEAKIIN;

¢dbopMynMpoBaTh LEIM U 3aJaud  MCCIEIOBAHUSA, MCIIOJIB30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSTENIEHO C(POPMYJIMPOBAaHHBIE BOMPOCH! B KaU€CTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11 (GOPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BBHICKA3bIBAEMBIX CYKIICHHIA,

BJIaJIeTh HABBIKAMH CAMOCTOSITENILHOI'O IUIAHUPOBAHMS M TPOBEACHHS YYEHHYECKHUX
9KCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOJIIOATh 332 XOJIOM IPOILECCA, CAMOCTOSATEIBHO
IIPOrHO3UPOBAaTh €ro pe3yibpTar, (GopMysinpoBaTh OOOOLIEHHS M BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIETAHHOM
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKOW MCCIICIOBATEILCKOW U TPOEKTHOM JIESITEIIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUs
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMUS.

3) pa6ora ¢ nungopmanueii:

OPUEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HMHPOpManuu (HAYYHO-TIOMYJIsipHAs
JAUTEpaTypa XHMHYECKOTO COICpIKaHWsS, CIpPaBOYHBIE TIOCOOMS, pecypchl VHTepHeTa),
aHaTM3UpoBaTh MH(OPMAIMIO pPA3JIMYHBIX BUAOB U (OpM MpencTaBlIEHUs, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTH M HEMIPOTHBOPEUHBOCTH;

(GbopMyIHpOBaTh 3alpOChl U TPUMEHATh Pa3UYHBIE METOABI TPU TIOUCKE W OTOOpE
nHpopMaluu, HeOOXOJUMOH JUTS BBIMOJIHEHUS Y4eOHBIX 3a/a4 ONpeIeIEHHOIO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANIbHYIO (OpPMY MpEACTaBIeHHUS UH(OPMAIMU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIUIBL, PUCYHKU U IpYTHE);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMalMell: NPUMEHATh MEeXNpeAMeTHbIe ((u3ndyeckrne M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, (hOpMYJIbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATJISATHOCTH.

OBJiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOIPOCHI 110 CYILIECTBY OOCYKAaeMOM TEMBbl B XOJ1€ AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJAEH, (GOPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIBHO BBINOJHEHHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYINIAaTh C IMpPE3eHTAlMe pe3ylbTaToOB MO3HABATENBHOM NEATENHOCTH, MOITY4YE€HHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCMEPUMEHTA, MPAKTUYECKOH pabOThl MO HWCCICJOBAHUIO CBOWCTB HW3yYaeMBIX BEIIECTB,
peanu3anuy y4eOHOro Impoekra U (OpMyJIMpPOBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX
WCCIICZIOBAaHUM ITyTEM COTJIACOBAHUS MO3UIIHIA B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgiajieHne YHUBEPCAILHBIMH PeryssTUHBHBIMH 1eHCTBHAMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYLIECTBISATh CBOIO IMO3HABATEIBHYIO JEATEIBHOCTD,
onpezenss €€ LeNMU U 3aa4d, KOHTPOJIMPOBATh U IO MEpe HEOOXOJMMOCTH KOPPEKTHPOBAThH
npeularaeéMblii alrOPUTM JIeHCTBUH NMPHU BBHIMOJIHEHUN Y4EOHBIX M HCCIIEOBATENIbCKUX 3a]ad,
BbIOMpaTh Hanboee 3 HEeKTUBHBINA C1IOCOO UX peIIeHUs ¢ YUETOM MOITY4YEeHHUS] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKHUX PEAKIHIX;



OCYLIECTBIIAITb CAMOKOHTPOJIb CBOEM [JEATEIIbBHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHHUA Kypca «OpraHnyeckas XUMHsD OTPAKaOT:

c(hOpMUPOBAHHOCTD TMPEACTABICHUN O XUMHUYECKONW COCTABIISIIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XMMHUU B TMO3HAHUHU SIBICHUNH NPUPOIBL, B (POPMUPOBAHUU
MBILIUIEHUS] U KYJbTYphl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOHN JUIs
pelieHHus MpaKTUYEeCKHX 3a7ad M DSKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM Cpelie;

BJIQJICHUE CHCTEMOM XHMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJIa, BaJIEHTHOCTb,
ANEKTPOOTPHUIATENIFHOCTh, XHUMUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpami€HHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIH 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKIIMOHANBHAS TpyMNNa, pagukal, U30MepHus, M30MEphbl, TOMOJOTHUYECKHH psl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEIUHEHMS]); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpraHNYECKUX
BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHM; MHUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIUE B OCHOBE IOHUMaHMS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DaKTOJIOTMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYEeHUHU U 0€30MaCHOM HCIOJIb30BAaHUHU BaXKHEUIINX OPraHMUECKHUX BEIIECTB B OBITY
U IPAKTUUYECKOH 1€ATEIbHOCTU YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEepPHbIE MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOEHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XMMHUECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (GOPMYIT OPraHUYeCKUX BEIIEeCTB
U YPaBHEHMH XMMHUYECKUX PEaKIMH, U3TOTABIMBATH MOJEJIM MOJEKYJ OPraHMYEeCKUX BEIECTB
JUISL WILTIOCTPALIU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAThH MPUHAIICHKHOCTh U3YUYECHHBIX OPTraHUUECKHUX
BELIECTB II0 MX COCTaBy WU CTPOCHUIO K OINpeAesEHHOMY KJaccy/Tpymnie COeIMHEHUN
(YrneBogoponbl, KHUCIOpPOA M  a30TCOJAEpKalle COCAMHEHHS, BBICOKOMOJEKYISpPHBIC
COEJMHEHUs), JaBaTh UM Ha3BaHMA Mo cucremarndeckoi Homenkinatype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIbHBIE Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (3TUJICH, MPOIMUIIEH,
alleTUIICH, STWICHIJIMKOIb, TIUIEpUH, (eHod, ¢GopMabAerui, ameTaabAeTul, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KHUCIJIOTA, CTEAPUHOBAsl KUCIIOTa, TIIOKO03a, (PYKTO3a,
Kpaxmall, [eJIJII0103a, TJIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAETATh BHUIbl XUMHUYECKOW CBA3M B OPraHUYECKUX
COeIMHEHUsX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHSI TEOPUH CTPOCHHUS OpPraHUYECKHX
BemectB A. M. ByTiepoBa ajist 00bSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTpPOEHHE, (U3MUECKHE WU
XMMHUYECKHE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IUYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, »TaH, JTHWJICH, MNPOMWIEH, ameTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHzomn,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIULIEPHH, (EHO, aleTalbIerul, MypaBbuHas U yKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmal, LeJIl0j03a, aMHUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKLUUW ¢
UCIIOJIB30BAHUEM CTPYKTYPHBIX (hopMyIT;



c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh HCTOUYHUKH YTIEBOJAOPOTHOIO CHIPBS
(HeTb, TPUPOIHBIA Ta3, Yroiyib), CIOCOOBI HUX IMEpPepadOTKM W IMPAKTUYECKOE NPUMEHEHHUE
MIPOJYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJHWTH BBIYUCICHUS 110 XUMHUYCCKUM YypPaBHEHUSIM
(maccbl, 00bEMa, KOJMYECTBA HCXOAHOrO BEIIECTBA WJIM NPOAYKTa PEaKUUU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMCHHIA BJIAJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX METO/AaX HAYYHOTO
TO3HAHMS, WCIOJB3YeMBbIX B XHMHH TIPU M3YYCHUH BEIIECTB M XHUMHYECKUX SBICHUU
(HabmoieHNe, U3MEpEHUe, HKCIEPUMEHT, MOJICIUPOBAHME), MHCIOIb30BaTh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHIA COOJIFOATh MpaBUjla MOJIB30BAHUS XUMUYECKOW MOCYI0N U
1abopaTOpHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUIIa OOPAIEHUs C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKILHUSMU MO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallieHys OPraHUYEeCKUX BEIIECTB MPU HArpEBaHUU, MOJIyYEHHE STHIIEHA U U3YUYEHHUE €ro
CBOMCTB, KayeCTBEHHBIC pEAKIMU OPTaHUYECKHX BEIIECTB, JIeHATypanus OeJIKOB MpHU
HarpeBaHMH, [IBETHbIE peaKlUu OEKOB) B COOTBETCTBUU C IpaBWJIAMU TEXHMKHU 0€3011aCHOCTU
pu oOpalleHuy ¢ BEelIeCTBaMU M Ja00paTOPHBIM OOOpPYAOBAHUEM, MPENICTABIATh PE3yJIbTaThl
XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3alluCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(hopMyIHUpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHHM KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYI0 WH(POpPMAIIHUIO,
MOJTy4aeMylo M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor nH(popManuu, IHTEpHET U IpyTHX);

c(OpMUPOBAHHOCTh YMEHUI COOMIOIaTh IMpaBWiIa HKOJOTUYECKU I[eJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOM [EATEIBLHOCTH B IEISIX COXPAHEHHs] CBOETO 3I0POBbS U
OKpY Karolled NPUPOIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3JEMCTBHS HA >KHUBBIE OPTaHU3MBbI
ONpeeNIEHHBIX OpraHMYeCKHX BEIIeCTB, MOHMMas cwmbica mokazatens I[I/JIK, mosicHaTe Ha
IIpUMEpPaxX CHOCOOBbl YMEHBIICHUS U NPEAOTBPALICHUS UX BPEJAHOTO BO3JEHUCTBHS HAa OPraHU3M
YEJI0BEKa;

JUIsE O0YYarOIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsl: YMEHHE MPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHHIA;

JUISL CJETBIX M CHA0OBUASIIMX OOYydYarolUXCs: YMEHHE MCIONb30BaTh pelbeHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMmuyeckux Gopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHuyeckas XUMHs
OTPaXKakoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH E€CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, POJIM XUMHUU B IO3HAHUU SIBICHUU NPUPOJBL, B (POPMUPOBAHUHU
MBIIIUICHUSI U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOW Jis
pelleHrs] TPAKTHYECKUX 3aJad M OSKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIAJICHAE CHCTEMOM XHMMHMYECKUX 3HAaHHW, KOTOpas BKJIOYAET: OCHOBOMOJIArarolue
MOHATHS (XMMHUYECKUH 3JICMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSPHBIH O0O0BEM, BAJICHTHOCTh, OSJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIGHUS, XHMHYecKas CBs3b (KOBaJ€HTHAas, HWOHHAas, MeTajuIndyeckas, BOJOpOJHas),
KpUCTAJUIMYECKass  pem€Tka, TUMBl XWMHYECKUX  PEaKlMi, pacTBOp, AIIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, IEKTPOJIUTUYECKAs JUCCOLMALMNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUECKOH  peakIUH, XUMHYEeCKOe paBHOBECHE); TEOPHHM U  3aKOHbI  (Teopus
JJIEKTPOJIMTUYECKON Jaucconuanuy, nepuomudeckuid 3akoH JI. M. Mengeneesa, 3akoH
COXpaHEHUS MacChl BEIECTB, 3aKOH COXPAHCHHsI W TMPEBPAIICHUS YHEPTHUH MPH XUMHUYECKUX



peaKiusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PCHUYECKUE 3HAHUSA,
JeXKalMe B OCHOBE IOHUMAHUS NPHUYMHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX SIBJIICHHH,
(hakToNOrnuecKue CBeIEHUsI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MaCHOM HCIOJIb30BAaHUU
BOKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUICCKON JIEATEITHHOCTH YEIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpPHbIE MPU3HAKHU MOHSATHUI, yCTaHABIUBAThH
HX B3aUMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHITHS MPU OMUCAHMM HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIB30BATh XUMHUYECKYIO CHUMBOJHMKY JIJII COCTABIICHHS
(dbopMyn BeIIECTB W YpaBHEHUH XMMHYECKUX pPEaKUUd, CHUCTEMAaTHUYECKYI0 HOMEHKIATYpy
(IJUPAC) u TpuBHagbHbIC Ha3BaHHs OTACIbHBIX HEOPraHWYECKHX BEINECTB (yrapHbli ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raiméHasi U3BECThb, HEraléHash W3BECTh, MUThEBas coAa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHI ONIPEACIISITh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX Pa3IUYHOIO COCTABAa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJUTMYECKasi, BOJOPOHASI) B COCAMHEHMSIX, TUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BelECTBA (ATOMHAs, MOJIEKYJIIpHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUIA;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAICKHOCTH HEOPTAHUUYECKUX BEIIECTB
10 UX COCTaBy K OMNpEJeIEHHOMY KJIacCy/TpyIine COeIMHEHNH (IIPOCThIE BEIIECTBA — METAILJIbI U
HEMETaJUTbI, OKCUIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEPHBIE TUIPOKCHUIIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUU paCKpbhIBaTh CMBICH TMepuoanudeckoro 3akona [[. .
MenzgeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMHUPOBAHHOCTh YMEHHMI  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX A1eMeHTOB 1—4 nepuonos Ileproanyueckoi cucteMbl XUMHUYECKuX 35eMeHToB /. U.
MemeneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPrETHYCCKHUE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XHMHUYECKHX DJIEMEHTOB U WX
COeIMHEHUH 1o nepuoAam u rpynnam llepuoandeckoil cucremMbl XUMUYECKUX 351eMeHTOB J[. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUI XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPAa3JUYHBIX KJIACCOB, MOJTBEPXkAAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXIy HEOPraHMYECKHMMH BEIIECTBAMH C IIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINI;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XMUMHUECKHE PEAKIUU IO PA3IUIHBIM
NMpu3HaKaM (YUCIIy U COCTaBy pearupyronmx BEHIECTB, TEIIoBoMy AJddexTy peakuuu,
W3MEHEHHUIO CTENEHEN OKUCIEHUS SJIEMEHTOB, OOPaTUMOCTH PEAKIIUU, YYaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIIATH YPAaBHEHUS PEAKIUN PAa3IMIHBIX TUTIOB, TIOJTHBIC
U COKpaIllEHHBbIE YpaBHEHUs peaKIHii HOHHOr0 OOMEHa, YUUThIBAsl YCJIOBUS, IIPU KOTOPHIX 3TH
peakuu UAyT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJAUTH PEAKIWHU, TMOATBEPKIAIONINE KAaYECTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX pACTBOPaX HEOPTAaHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OallaHca ATUX PeaKIIUii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEaKIuu OT
pa3IUUHBIX (PAKTOPOB; XapaKTEP CMEMICHHS XHUMHYECKOTO PAaBHOBECHUS B 3aBHCUMOCTH OT
BHelHero Bo3aeiicTBus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUYECKHUE TIPOILIECCHI, JIeKAIIUE B
OCHOBE MPOMBIIUIEHHOTO MOJMyYeHHUsI CEPHON KUCIOThI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTD
MpeICTaBIeHU 00 OOIMIMX HAYYHBIX MPHUHIMIAX M KOJOTHYECKUX MPOOIeMaX XMMHUYECKOTO
MIPOU3BO/ICTBA;



c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi IOl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B TPU XHMHUYECKHX
peaKIusx, Macchl BEIIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJHYECTBY BEILIECTBA, Macce
Wi 00bEMY OIHOTO U3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MpaBUjla MOJB30BAHUS XUMHUYECKOW MOCYA0N U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIITOITHEHHIO J1a00PATOPHBIX XUMUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(paznoxeHne NEepOKCHIAa BOAOPOJA B MPHCYTCTBUM KaTalU3aTOpa, OINPENCICHUE CpPEeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO UHANKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTh XHUMHUYECKOW PEaKLMH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKUUu Ha
cynbdar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHWS, PEIICHHE HKCICPUMEHTAIbHBIX
3amady nmo temMaM «Mertamney u «Hemetamib») B COOTBETCTBMM C MpaBUIAMH TEXHHKHU
0€30I1aCHOCTH MPH 0OpaIIEHUH C BEIIECTBAMH H JIAOOPAaTOPHBIM 000pPYJOBAHUEM, MTPEICTABISATh
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyJIMpoBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHUYECKH aHAIM3MPOBATH XHUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeJCTBa MAacCOBOM KOMMyHHKanuu, WHTepHeT u
APYTUX);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh TMpaBHJa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBEJCHUST B OBITY M TPYAOBOM [EATEIBLHOCTH B IEISIX COXPAHEHHs] CBOETO 3I0POBbS U
OKpY’Kalolle MPUPOJHON Cpebl, OCO3HABATh OMACHOCTH BO3JEHCTBHS Ha YKUBBIC OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasatens [11K, moscHITh Ha mpuMepax CriocoObI
YMEHBIIICHHUS U TMPEJOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEIOBEKa;

JUIs O0YYaroIUXCsl ¢ OrpPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB M XMMUYECCKHX SIBICHUIA;

JUIA  CcIemnbIX M cAa0oBHIANIMX OOyYarollMXcsa: YMEHHE MHCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XuMu4eckux Gpopmyr.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KonuuecTBo yacos DJIEKTPOHHBIE
Ne 1/ HaumenoBanue pa3nenoB u Tem (uudposbie)
° /i
[porpamMMbl Bcero  KP IIP | oOpa3oBareibHble
pecypchl
Paznen 1. TeopeTnueckne 0CHOBBI OPraHUYeCKOM XMMUM
[IpenmeT opraHMYEeCKON XUMUH.
11 Teopus cTpoeHUs OpraHUYECKUX 3
coenuHenuit A. M. bytneposa
Hroro mo pazaeny 3
Pasnen 2. YriaeBogopoabl
51 [IpenenbHbIE YTIEBOAOPOABI — 5
' aJIKaHbl
59 HenpenenbHble yrieBoaopobl: 6 1
' QJIKCHBI, aJIKaIUCHBI, AJTIKIHBI
2.3 ApomatruyecKkue yrieBoJ0pOIbI 2
94 [IpupoaHbIe HCTOUHUKH 3 1
' YIJIEBOIOPOJIOB U UX NepepadoTKa
HUroro no pazneny 13
Pasznen 3. Kuciopoacoaepxamue oprannyecke coeAuHeHust
3.1 Cruptel. DeHon 3
3.9 Anbpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CnoxHble 3QUpBI
3.3 YrieBoas 3 1
Hroro no paszneny 13
Pa3znea 4. A3oTconepxamye oOpranudeckue coeJuHeHUus
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
HUtoro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IS pHbIE COCAUHEHHUS
5.1 ITnactmaccsl. Kayuyku. Boigokna 2
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[MPOT'PAMME




11 KUIIACC

KonunuectBo yacos DNEeKTpPOHHBIE
Ne i/ HaunmeHnoBanue pasiesioB u Tem (mdpoBbie)
i porpaMMbl Bcero | KP I1P 00pa3oBaTeIIbHEIC
pecypcbl
Paznen 1. Teopetndeckre OCHOBBI XUMHH
CtpoeHune aTOMOB.
[lepronueckuii 3aKOH U
1.1 [Tepuoanueckas cucrema 3
XUMHYECKHX 31eMeHToB /. .
Menneneena
CrtpoeHue BeliecTsa.
1.2 4
MHoroo0pa3ue BeuiecTs
1.3 XUMHUECKUE PEAKIIUN 6 1
Hroro mo pazneny 13
Pa3nea 2. Heopranmyeckasi XuMust
2.1 MeTamibl
2.2 Hemeramnsl 1
53 CBsi3b HEOPTAHMUYECKUX U )
' OpraHMYECKHX BEIIECTB
Hroro no pazneny 17
Pa3znea 3. Xumns u :KN3HL
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 5
ITPOT'PAMME




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

No

n/
0|

Tema ypoka

KomnuectBo yacos

Bcero

KP

I1P

Jlara
HA3yYEHUS

DJIEeKTPOHHBIE
¢ poBbIe
o0Opa3oBaTebHbIC

pecypcsl

[IpenmeT oprannyeckoi XuMuu, €€
BO3HHUKHOBCHHC, Pa3BUTHEC U
3HAYCHHE

06.09.

POIII

Teopust cTpoeHUsI OpraHUYECKUX
coenunenuit A. M. bytneposa, eé€
OCHOBHBIE MOJIOKECHUS

13.09.

POIII

[IpencraBnenue o kiaccupuKaum
OpPTraHUYeCKUX BEIIECTB.
Homenknarypa (cuctematudeckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHN4YC€CKUX BCIICCTB

20.09.

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUH Psift

27.09.24

POl

Mertan u 3TaH — npocTeuIme
MIPEJCTAaBUTEITN AIKAaHOB

04.10.24

POIII

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBa

11.10.24

POl

DTWJIEH U MPOMUJIEH — MPOCTEUIINe
MPEACTAaBUTEITN AJIKEHOB

18.10.24

[IpakTuyeckas padota Ne 1.
«ITony4yeHnne STUICHA U U3yUeHUE
€r0 CBOWMCTB)

25.10.24

Ankanuensl. bytaauen-1,3 u
MeTunoyTanuen-1,3. [lomydenue
CHUHTETUYECKOI0 KayuyKa U Pe3UHbI

08.11.24

POIII

10

ANKHMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUN P,
AueTuieH — npocTermmi
IIPEICTAaBUTEND AJIKUHOB

15.11.24

POIII

11

Breraucnenus no YpPaBHCHHUIO
XHUMHYECKOM p€akuuunu

22.11.24

12

ApeHbI: O€H30J U TOTYOII.
TOKCUYHOCTH apEHOB

29.11.24

POIII

13

I'eneTnyeckas cBs3b yTrieBogopoaos,
IIpUHAJICKAIIUX K Ppa3JINYHbIM
Kj1accaM

06.12.24

14

IIpupoaHbIE HICTOYHUKU

13.12.24




YIJIEBOAOPOJOB: IPUPOAHBIN a3 u
MOy THBIE HE(TIHBIE ra3bl, HEPTh U
MPOYKTHI €€ mepepadoTKu

15

[IpupoiHBIE NICTOYHUKHT
YIJIEBOJOPOAOB: IPUPOAHBIN a3 U
MOy THBbIE HEPTIHBIE ra3bl, HEPTh U
MPOAYKTHI €€ nepepaboTKH

20.12.24

POIII

16

KontponbHas padoTa mo pasueny
«YTIeBOAOPOABD)

27.12.24

17

HpeﬂeanHe OIHOATOMHBIC CIIUPTHI:
MCTAHOJ N 5TaHOJI. BOI[OpOI[HaH
CBsA3b

03.01.25

POIII

18

MHOroaTroMHbI€ CIIMPTHI:
STUJICHIJIUKOJIb U TJINLEPUH

10.01.25

POIII

19

DeHOII: CTPOCHHUE MOJIEKYIIBI,
¢bu3nyecKkre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

17.01.25

POIII

20

Anpaeruasl: GopMaIbaCTUI U
areTajbpIerua. AIeTOH

24.01.25

POIII

21

OAHOOCHOBHBIE NIPEACIIBHBIC
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs
U yKCyCHas

31.01.25

PoOII

22

[IpakTruyeckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBD)

07.02.25

23

CreapuHOBas 1 0JICMHOBAsI KUCIIOTHI,
KakK MpEaACTAaBUTCIIN BBICIIUX
KapOOHOBBIX KUCIIOT

14.02.25

24

MBblL1a Kak coJId BBICIIMX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JIeUCTBUE

21.02.25

POIII

25

CroxHble 3(upbl Kak MPOU3BOAHbIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOXKHBIX 3()HUPOB

28.02.25

POIII

26

JKupsr: runposns, npruMeHEeHuUE,
Ouosiornyeckas pojib KHUPOB

07.03.25

POIII

27

VYrineBoasl: cocTaB, KJIacCU(DUKALIUS.
Baxueiimme npeacraBuTenu:
TIII0K03a, (PyKTO3a, caxaposa

14.03.25

PO

28

KanMaJ'I " CJIK0JI03a KaK
IIPpUPOAHBIC ITOJIUMECPBI

21.03.25

29

Kontponbnas padota mo pasueny
«Kucnopoaconep:xaiue
OpPTaHUYECKHUE COCTUHEHHUS

04.04.25




30 AMUWHBI: METUJIAMHH U aHUJIUH 1 11.04.25 POII
AMUHOKHUCIOTHI Kak aM(OTepHbIE

31 OpPraHUYECKHE COCTUHEHUS, UX 1 18.04.25 POIII
ononorunyeckoe 3Hauenne. [lenTuanl

39 benku kak npupoaHsie 1 95 04.95 PO
BBICOKOMOJICKYJISIPHBIE COSAMHECHHUS

33 OCHOBHBIC IOHATHS XUMHUU ) 1 16.05.25 PII
BBICOKOMOJICKYJISIPHBIX COCTMHCHUN
OCHOBHBIC METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1 23.05.25
[TnacTmaccsl, kKayuyyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

XUMUAYECKUM JIEMEHT. ATOM.
DneKTpoHHAs KOH(PUTYpAIHs aTOMOB

KomnuectBo yacos

Bcero KP

ITP

Hara
A3YyYEHUS

05.09.2024

ONeKTpOHHbBIE

un¢poBbIe
00pa3zoBaTenbHBIC

pecypcesl

POII

[lepnoauueckuil 3aKoH U
[Tepuoanueckas cucTeMa XUMUYECKUX
anemenToB JI. 1. Meneneena, ux
CBS3b C COBPEMEHHOU TEOpHUEN
CTPOEHHS aTOMOB

12.09.2024

POII

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COCAMHEHUH 110 IPYIIIAM U NIEPUOIAM.
3HaueHHe NePUOJUYECKOTO 3aKOHA U
CUCTEMbI XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa B pa3BUTHUU HAYKH

19.09.2024

Crtpoenue BelecTBa. XuMHIecKas
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHUs KOBAJICHTHOU CBS3U.
Bopoponnas cBsizb

26.09.2024

PolI

Crpoenue BelecTBa. XuMHUECKas
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHUs KOBAJICHTHOU CBS3U.
Bopoponnas cBsizb

26.09.2024

PolI

BanentHocTs.
DIIEKTPOOTPULIATENbHOCT. CTEIeHb
okucieHus. BemecTsa
MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS

03.10.2024

POII

[TonsiTHE O TUCTIEPCHBIX CHUCTEMAX.
HctuHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBast 10151 BellecTBa B pacTBOpe

10.10.2024

POII

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHEHUH.
['eneTnyeckas cBsI3b HEOPTAHHMUECKUX
BEILECTB, Pa3IMYHBIX KJIACCOB

17.10.2024

Knaccuduxanus XuMuaeckux
peaKuMii B HEOPTraHUYECKOU U
OpraHUYeCKON XUMHUHU. 3aKOH
COXpaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMSI SHEPTUU
IIPY XUMUYECKUX PeaKIHsIX

24.10.2024

POII




10

Ckopoctb peakiuu. OOpaTumMbie
peakiuu. XUMHYECKOE PABHOBECUE

07.11.2024

POII

11

[Tpaktrueckas padota Ne 1. « BimustHue
pa3inuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKLIUN»

14.11.2024

12

DJNEeKTPOIMTHYECKAs TUCCOIHALIHS.
[ToHsiTHE O BOZOPOIHOM TTOKa3aTene
(pH) pactBopa. Peaknuu HOHHOTO
oOMeHa. ['uaponus opraHn4eckux u
HCOPTaHNYCCKUX BCIICCTB

21.11.2024

13

OKHCIUTENEHO-BOCCTAHOBUTEIIbHEIC
peaxmun. [ToHsTHE 00 AIIEKTpOITH3E
pacIuiaBoB U pacTBOPOB COJIEH

28.11.2024

14

KonTponbhast pabora no pazueny
«TeopeTHueCcKue OCHOBBI XUMHUH»

05.12.2024

15

16

MeTamisl, ¥X MOJIOKSHHUE B
[Tepuoandeckoit cucTeMe XUMHUECKUX
aneMmeHToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
O6mue ¢puznueckue cBOCTBa
METAJIJIOB

CruraBsl METAIIIOB.

DIEKTPOXUMHUYECKUN P
HaANPSDKEHUH METaIlIoB

12.12.2024

19.12.2024

POII

POII

17

XHWMHYECKUE CBOMCTBA BaJKHEUIIINX
METaJIJIOB (HATpUM, KaJIui, KaJablui,
MarHui, aJllOMUHUN) U UX
COEIMHEHU M

26.12.2024

18

XUMUYECKUE CBOMCTBA XpoMa, MEIU U
AX COeINHEHUH

16.01.2025

POII

19

XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a
M UX COCAUHCHUI

23.01.2025

POII

20

[TpaxTrueckas padota Ne 2. "Pemnrenne
SKCTIIEPUMEHTABHBIX 3371a4 110 TEME
«Metap»"

30.01.2025

21

Hemeranisl, HX MOJI0KEHUE B
[Tepuoanueckoit cUCTEME XUMHUECKUX
snemenToB J[. . Menaeneesa u
0COOEHHOCTH CTPOEHHSI aTOMOB

06.02.2025

POII

22

du3nyecKue CBOWCTBA HEMETAIIIOB.
ANoTponus HeMETaIIOB (Ha
npuMepe Kucaopoaa, cepol, pochopa
U yTJepo/a)

13.02.2025

23

XUMHYECKHE CBOMCTBA TaJIOTCHOB,

20.02.2025

POII




CEpbI U UX COCTUHEHUN

24

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 UX COeTUHEHUI

27.02.2025

POII

25

XUMHUYECKUE CBOMCTBA yIIIEPOAa,
KPEMHHUSI U UX COETMHEHUI

06.03.2025

POII

26

[IpuMeHeHne Ba)XHEMIINX HEMETAJIOB
M UX COeqWHEHUN

13.03.2025

27

O00011IeHNE ¥ CUCTEMATH3ALIHS
3HaHUM 110 Teme «HemeTtamns.
Brruucnenus no ypaBHeHUSIM
XUMHYECKHUX PEaKIUi U
TEPMOXUMHYECKUE PACUETHI

20.03.2025

28

[Ipaxtuyeckas pabora Ne 3. «Pemenne
9KCIEPUMEHTAJIBHBIX 3a71a4 110 TEMe
"HemeTtannsr"»

03.04.2025

29

KoHnTtposnbHas paboTa mo TeMam
«Mertamne» u
«Hewmeramnsy/Beepoccuiickas
npoBepoyHas paboTa

10.04.2025

30

HeOpFaHI/I‘IeCKI/Ie " OPpraHn4eCKuc
KHUCJIOTHI. HGOpFaHHqCCKHe n
OpTraHN4YCCKUC OCHOBAHUA

17.04.2025

31

AmdoTepHble HEOPraHU4YeCKUe U
OpPraHUYeCKHe COAMHEHMS.
['eHeTHuecKas cBsI3b HEOPraHUYECKUX
Y OPTaHUYECKUX BEILECTB

24.04.2025

32

Pone xuMuu B o0ecrieueHun
9KOJIOTUYECKOU, YHEPreTUYECKON 1
MUIIEBO 0€301aCHOCTH, Pa3BUTHH
M€ TULINHEL

15.05.2025

POII

33

[IpencraBnenust 06 0OIIMX HAYYHBIX
HPUHIMIAX TPOMBILIIIEHHOTO
HOJTyYeHHS BKHEHIINX BELIECTB

15.05.2025

34

UYenosek B MUpE BELIECTB U
MaTepHaIOB

22.05.2025

35

Xumus 1 3A0POBBE YCIIOBCKA

29.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
[NPO'PAMME

35







YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






