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TlosicHuTEIBLHASA 3aIMCKA

[lporpamMa 1O XUMHM Ha YpOBHE CpeaHero oOmero obOpa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 No 273-®3 «0O6 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUHN K pe3ysibTaTaM 0CBOCHHS (heiepasibHOM 00pa30BaTeIbHON IPOTPaMMBbI CPETHETO
obmero oopazoBanus (POIT COO), npencrabieHHbIX B DeepaabHOM rocyIapCTBEHHOM 00pa30BaTEILHOM
crangapte COOQO, ¢ yuérom Konuenmuu npenojaBanus y4eOHOTo rpeaMera «XuMush» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®enepanuu, peanu3yOUIMX OCHOBHBIE 00pa3oBaTeibHbIE MPOTPaMMbl, U
OCHOBHBIX MojoxeHuil «Ctpareruun pazsutusa Bocnutanus B Poccuiickoit denepannn Ha nepuof no 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3paboTKe MporpaMmbl MO XHMHH, K OINPEACICHUIO OOIICH CTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTUSI 00YyYaIOIIMXCS CpeACTBaMU yueOHoro npeamera «Xumus» nis 10-11
KJaccoB Ha 0a30BOM ypPOBHE COCTaBWIM KOHIenTyaidbHble mnonoxenus @IOC COO o
B3alMOO0OYCIIOBICHHOCTH LIEJIEH, COepKAHUSI, pE3yJIbTaTOB 00y4eHHUs U TPeOOBAHUN K YPOBHIO MOATOTOBKH
BBIIIYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJy4aeMOE BBIMYCKHHKaMH OOIIe00pa30BaTeIbHOM OpraHu3aluu,
ABIISICTCA HEOTHEMJIEMOM YacThiO UX 00pa30BaHHOCTU. OHO CIYKHT 3aBEPILAIOIIMM 3TAIIOM peanu3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, NPUCYIIUX IEJOCTHONH CHCTeMe
XUMHAYECKOTO 00pa3oBaHUs. DTH LEHHOCTH KacaloTCs IO3HAHHUSA 3aKOHOB TNPHUPOABI, (opMupoBaHHUS
MHUPOBO33PEHUS U 0011IeH KyIbTYphI UEIOBEKA, a TAKKE IKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3JI0pOBBIO U MPUPOJHON cpezie. Peanusyercs xumMuueckoe 00pa3oBaHUE 00yUarOIIUXCS HA YPOBHE CPETHETO
o0miero obpazoBaHusi cpeACTBaMH yueOHOro mpeamMera «XUMHS», COIAEp’KaHUE U MOCTPOCHHUE KOTOPOTo
oIpeziesIeHbl B IporpaMMe [0 XUMUHU € YUETOM clieU(UKHA HAYKU XUMHUH, €€ 3HaU€HHS B TO3HAHUU IPUPO/IbI
U B MaTepUAIbHON KM3HU OOIECTBA, a TakkKe C Y4ETOM OOUIMX Leiell U MPUHIUIIOB, XapaKTePU3YIOMINX
COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit denepanuu.

XUMHS Kak OJJIEMEHT CHCTeMbl €CTECTBEHHBIX HAyK WIrpaeT OcOoOyI0 pOJb B COBPEMEHHOI
LMBUJIN3AL1H, B CO3/IaHUU HOBOM 0a3bl MaTepuasibHOM KylIbTypbl. OHAa BHOCHUT CBOM BKJIaJ B (POPMHUpPOBaHUE
paIMOHATIBFHOTO HAYYHOTO MBIIIUICHHUS, B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHHS 00 OKPY>KAIOLIEM MUpPE Kak
0 €IMHCTBE MPHUPOJIBI U YETIOBEKA, KOTOPOe (POPMUPYETCs B XUMHUHM Ha OCHOBE MMOHWMAHHMSI BEIIECTBEHHOTO
COCTaBa OKPYKAIOIIET0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY CTPOCHHEM BEILIECTB, UX CBOWCTBAMHU U
BO3MO>XHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJIEHUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTajla HEOThEMIIEMON YacCThIO
MHUPOBOH KYJIbTYPbl, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOTO TpPyJAa M >KM3HU Ka)XXIOro 4jeHa oOuiecTsa.
CoBpeMeHHas XMMUS KaK HayKa CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBJeHa Ha PEIICHNE
JI00ANBHBIX TPOOJEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPreTHUECKOM, MUILEBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBBSI.

B cootBeTcTBUU ¢ OOUUMU HENSIMH U MPUHIMIIAMH CPEIHETO 00IIero 0Opa3oBaHUs COAEPKaHUE
npeamera «Xumus» (10—11 kmaccsl, 6a30BbIif YpOBEHb M3YUYEHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOYYaIOIIUXCs, HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHUPOBO33PEHUECKHX
OPHEHTUPOB, YCIELIHOI'O BKJIIOYEHHMS B JKU3Hb COLMYMa, MPOJODKEHUS OOpa3oBaHMs B Pa3IMUYHBIX
0011acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisiomuMu npeaMeTa «XHUMUsA» SBISAIOTCS 0a30Bble Kypchbl — «OpraHuyeckass XUMHUs» U
«O0miast 1 HeopraHuyeckass XUMHUSA», OCHOBHBIM KOMIIOHEHTOM COJEpaHHSI KOTOPBIX SIBISIFOTCSI OCHOBBI
0a30BOif HAyKH: CUCTeMa 3HaHUIl 10 HEOPraHUYECKOM XUMUM (C BKJIIOUEHHEM 3HAHUHN U3 00LIeH XUMUM) U
oprannyeckoil xumuu. @OopMHUpPOBaHUE JAHHON CHCTEMbl 3HAHUI MPU M3YYEHUU IperMeTa o0ecreunBaeT
BO3MOKHOCTh PAaCCMOTPEHHS BCETO MHOI000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOpU
XUMUHU.

CrpykTypa conepkanusi KypcoB — «Opranndeckas XuMmus» u «OO0Ias 1 HeOpraHudeckass XUMUs»
chopMupOBaHa B MpOrpaMMe 10 XUMUHU Ha OCHOBE CUCTEMHOIO MO/IX0/1a K M3YYEHUIO Y4eOHOro MaTepuaa
U O0O0yCJIOBJI€HAa HCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAHMHA Ha ONpPENENEHHBIX TEOPETUYECKHX
ypoBHsX. Tak, B Kypce OpraHn4eckoi XMMHH BEIIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIIACCUYECKOM TEOpUH
CTPOEHMSI OpPraHMYECKHUX COEIUMHEHWH, a TakKkKe Ha YpPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
Mpe/iCTaBIeHU 0 cTpoeHuH BemiecTB. CBefeHHsl 00 U3y4aeMbIX B Kypce BEIeCcTBaxX JAr0TCs B Pa3BUTHH —
OT YIJIEBOJIOPOJIOB JIO CJIOXKHBIX OMOJIOTMYECKH aKTHBHBIX COeAMHEHHUHl. B Kypce opranuuyeckoil XUMHUH
MOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHUs IEpPBOHAYalIbHbIE
NPEJCTAaBICHUS O XUMHUUYECKOW CBSI3M, KJIACCU(PMKALMOHHBIX MPH3HAKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB



BEIIECTB OT X CTPOSHUS, 0 XUMUYECKON PEaKIUU.

[Tox HOBBIM YTJIOM 3pEHHS B IpeIMeETe « XUMUs» 0230BOT0O YPOBHS PAaCCMaTPUBACTCS N3YUCHHBIN HA
YpOBHE OCHOBHOTO OOINEro O0pa30BaHUS TEOPETHUECKHUN Marepuayl W (HaKTOJIOTHYECKHUE CBEICHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas W HeopraHuvecKas XUMUsD)
oOyJaromuMcsi  TIPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE MEPHOJUYECKOrO 3aKOHA C
O0IIETEOPETUYCCKUX U METOAO0JIOTHYCCKUX MO3UIIHH, TIIy0XKe MOHATh HCTOPUYCCKOE U3MEHEHUE (DYHKIIHIMA
ATOrO 3aKOHA — OT 0000IIaroNIIEeH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucreMa 3HAHMA O BaKHEHINMX BEIIECTBAX, WX COCTaBE, CTPOCHHH, CBOMCTBAX M
NPUMEHCHHH, a TaKXKe€ O XHMHUYCCKUX PEaKIHsIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUS
noronHsgeTcs B Kypcax 10 m 11 Ki1accoB 3j€MEHTaMH COJICPYKAHHS, UMCIOIIMMH KYJIBTYPOJIOTHUSCKUNA |
MIPUKJIATHON XapakTep. DTU 3HAHHSI CIIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMHUH C IPYTUMH HayKaMH,
packpbIBalOT €€ PoJb B TO3HABATEIBLHOM W IMPAKTUYECKOW JCSITEILHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHIO YBOKCHUS K MIPOIECCY TBOPYECTBA B O0JIACTH TCOPHH U MPAKTUUCCKUX MPUIOKESHUN XUMUH,
MTOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JJMYHOCTHO 3HAYMMBIX IIPOOJIEMaXx, CBI3aHHBIX
C XUMHUEH, KPUTHYECKH OCMBICITHBATh MH(GOPMAIUIO U TIPUMEHSTh €€ JUIsl MOMOJHEHUS 3HAHUH, PeIICHHUS
MHTEJUICKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIICOBATEILCKUX 3a7ad. B memom copepxaHue y4eOHOro
npenMera «XHWMHES) JaHHOTO YPOBHS W3YYCHUS OPHUCHTHPOBAHO HAa (OPMHUPOBAHUE y OOyUaAIONUXCS
MHPOBO33PEHYCCKON OCHOBBI ISl MOHUMaHUS (PHIOCOOCKUX UACH, TAKUX KaK: MaTepHUAIbHOE €IUHCTBO
HEOPTaHMYECKOTO U OPTaHHYECKOTO MUPA, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM U CTPOCHHUEM,
M03HABAEMOCTh TPUPOIHBIX SBJICHUN MYyTEM DKCIEPUMEHTA U PEIICHUS MPOTUBOPEYHN MEXITY HOBBIMH
(dakTaMd W TEOPETUYCCKHMH IPEANOChUTKAMH, OCO3HAHHWE POJM XHMHU B PEIICHUU JKOJIOTUYCCKUX
npoOJieM, a Takke polIeM cOEpeKESHUsT SHEPTETUICCKUX PECYPCOB, ChIPhS, CO3/IaHMsI HOBBIX TEXHOJOTHI
1 MaTepPHAIOB.

B rmuaHe pemieHus 3amad BOCIMTAHHS, Pa3BUTHS M COIMAIHM3AIMU OOYYArOIIUXCS TMPHHSATHIE
MIPOrPaMMO¥i 110 XUMUH TTOAXOBI K OIPEICTICHHUIO COACPKAHMS U TIOCTPOCHUS IIPEeIMETa MPETyCMaTPUBAIOT
(dbopMHpOBaHNE YHHBEPCAIBHBIX YUEOHBIX IEHCTBHI, MMEIONIMX 0a30BOE 3HAYCHUE JUISI PA3JIUYHBIX BHJIOB
JCSATCILHOCTH: PEIICHUsT MPoOJeM, TMOWCKa, aHanmm3a W o0paboTKu WHQOpMAIWK, HEOOXOIUMBIX IS
MPUOOPETEHUS OIBITA MPAKTUYCCKON M MCCICI0BATEICKON JIeITeIbHOCTH, 3aHMMAIOIIeH Ba)KHOE MECTO B
[MO3HAHUN XUMHMH.

B npakTuke npernogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOT'O 00IIIer0 00pa30BaHuUsl, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MIPHU OMPEICICHUH COJCPKATSIIEHON XapaKTePUCTUKH IeNIed HM3Y4YCHHUS
mpeaMeTa HampaBlIeHHEM MEePBOCTETIIEHHON 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HayKH KaK 00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, IPAKTHUYECKOU JISATEITPHOCTH YeJI0OBEeKa U
KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBON KyIbTypbl. C METOIWYECKOW TOYKH 3PEHHS TaKOW MOAXOMA K
OTIpEICTICHUIO TeJIeH U3YUCHUS MTPEeIMETa SBISICTCS BIIOJTHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJaBHBIMU LIEJSMHU H3yueHHUs MpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (QopmMupoBaHHE CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JIS)KAT KITFOUEBBIC MOHATHS, (yHIaMEHTAILHBIC 3aKOHBI
U TEOpHUH XHMHH, OCBOCHHE s3bIKa HAyKH, YCBOCHHWE M MOHHUMAaHHE CYIIHOCTH JIOCTYIHBIX
0000IIeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C WCTOpPHEH WX pPa3BUTUSA U
CTaHOBIICHMUS;

e (opmMuUpOBaHUE U PA3BUTHE MPEACTABICHUH 0 HAYIHBIX METO/IaX TIO3HAHMSI BEIIESCTB U XHMHUECKUX
peakiuii, HeOoOXOAMMBIX [UIsi MPHOOPETeHHsS YMEHUW OpPUEHTHUPOBATHCS B MHpPE BEIIECTB H
XUMHUYCCKHX SBJICHHUM, UMEIOIINX MECTO B IPUPOJIC, B PAKTHUSCKOMN U MMOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUU U CIOCOOOB JESATENLHOCTH, CBSI3aHHBIX C HaONIOJIEHHEM H OO0BSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHIEM TPaBIII 0€301TaCHOTO 00OpaIeHuUs C BEIECTBAMH.
Hapsny c atuMm, coneprkaTenbHas xapakTepUCTHKA IIeNieil U 3aa4 U3yUeHHUs IIpeIMeTa B IporpaMmme

M0 XUMHHU yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C HOBBIMHU IPHUOPHUTETAMHU B CHCTEME CPEIHETO
obmero obpazoBanus. CerogHsi B MpenojaBaHUM XUMHUHU B OOJNBIIEH CTeMeHH OTHAETCS MPEArOoYTeHHE
MPAKTUYECKOW KOMITOHEHTE COJIEp)KaHUsI OOYYCHHs, OPUCHTHPOBAHHOW HA TIOJATOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTebHOM OpraHW3alliy, BIAJCIONIET0 HE Ha0OpOM 3HaHWKA, a (YHKIMOHATHHOM
TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU M YMEHHUSMU AKTUBHOTO TMOJIYYCHUS 3HAHUN U TPUMEHEHUS HUX B
peATbHOM JKU3HHM TSl pEIICHUS TPAKTHICCKHX 3371ad.

B cBsi3u ¢ 9TUM IIpH U3y4EHUU TIpeaMeTa «XUMHUSD JOMUHUPYIOIee 3HaYeHHe MPUOOPETAIOT TaKue



LeH U 33]]a4d, KaK:

ajanTanus OOydYarolIMXCs K YCIOBHSM JAMHAMUYHO pa3BUBAIOUIErocs Mupa, (GpopMUpoBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBON K CAMOOOPA30BaHHIO, COTPYTHHUECTBY, CAMOCTOSATEIILHOMY
MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX, CBS3aHHBIX C BEIIECTBAMHU U UX
IIPUMEHEHHUEM;

dbopMupoBaHue y OOy4aroUMXcs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HWMEOIIUX
YHHUBEPCAJIbHOE 3HAYCHHE JUISI PA3JIMYHBIX BHUJIOB ACATEIBHOCTU: PEIICHUs MpoOiieM, TOUCKa, aHalu3a U
0o0paboTku uHGOpMaUM, HEOOXOAUMBIX U MPHUOOPETEHUs OMbITa NEATEIbHOCTH, KOTOpas 3aHHMAaeT
Ba)XHOE MECTO B [TO3HAHUU XMUMHUH, A TAK)KE [T OLICHKH C IO3ULIUH HKOJIOTHUECKOM 0€30IMacHOCTH XapaKTepa
BIIUSTHUS BEIIECTB U XMMUYECKUX MPOILIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE [I03HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJlbHBIX W TBOPUYECKUX CIOCOOHOCTEMN
00y4aroluXxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIC 3HAHUS IO XMMHUHU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIEC TEXHOJIOTHH JIJIsl TIOUCKA U
aHaJIM3a yueOHOW U HAyYHO-MOMYJISPHON HH(POPMAIIMN XUMHUYECKOTO COJIEP KAHNUS;

dopmupoBaHHe W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBILIUICHHS,
HaOJI0IaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTHU, IPH
IUTAHUPOBAHUM U IIPOBEJEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE Y OOYy4aroluXcsl YOSKIEHHOCTH B T'yMaHHCTHYECKOW HAIPaBICHHOCTH XUMUH, €€
BXXHOW pOJIM B PEIIEHUU IJIOOATBHBIX MPOOJIEM PpPalMOHAIBHOTO IMPHUPOIONOIb30BAaHUS, MOMOIHEHUS
SHEPreTHUYECKUX PECYPCOB U COXPAHEHUS MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIEHHUS K IIPUPOJIE U CBOEMY 3/10POBbIO, & TaKXKe MPUOOPETEHUS ONbITa UCIIOJIb30BAHMSI MTOJyUYEHHBIX
3HAHUU I IPUHSITHUS TPAMOTHBIX PEIICHUN B CUTYaAIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOoM mnane cpemHero obmiero oOpa3oBaHUs MpeAMET «XUMHs» 0a30BOTO YPOBHS BXOAWT B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HaYyYHbIE IPEIMETHI».

OO0mee 4nca0 YacoB, OTBEACHHBIX JUISI M3YYEHHs] XMMHHU, Ha 0a30BOM YpPOBHE CpPEIHEro OOIIero
oOpasoBanus, coctapisgeT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac
B HEJIEIO).

[Iporpamma kypca «XuMmus» Ha 0a3e LEHTPAa ECTECTBEHHO-HAYYHOM M TEXHOJOTUYECKOU
HanpasieHHoctn «Touka pocray MKOY «Konramesckas cpemnss o0iieoOpa3oBaTenbHas MIKOJIa
o0ecrieynBaeT pealn3annio 00pa3oBaTENbHBIX MPOTPaMM E€CTECTBEHHO-HAYYHOH HAIpPaBICHHOCTH,
pa3pabOTaHHON B COOTBETCTBUHU C TPEeOOBAaHUSAMH 3aKOHOJATENLCTBA B cdepe 00pazoBaHMs U C Y4ETOM
pexomeHnanuii PenepabHOTO OllepaTopa yueOHOro rnpeaMera «XuMus».

Hcnonb30Banue 000pyA0BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOM HarpaBieHHOCTH «Touka
pocTtay nipu peanuzanuu nanHor OIl mo3BosisieT co3aaTh yCIOBUSA:

* JUISl pacIIMPEHHs! COIePKaHMsI LIIKOJIBHOI'O XUMHUYECKOr0 00pa3oBaHus;

* JUIsl TOBBIIIEHUS TTO3HABATENIbHOW aKTUBHOCTH 00yYaroIINXCsl B €CTECTBEHHO-HAYYHOI 001acTu;

* JUIsL pPa3BUTHUA JIMYHOCTH oOydaromerocss B Iporecce OOyd4eHUs XUMHH, €ro CHocoOHOCTEH,
(dbopMHpOBaHHUS U YIOBJIETBOPEHHS COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* nans paboThl ¢ OAAPEHHBIMU IIKOJIHHUKAMHU, OPraHM3AIMM HMX Pa3BUTHS B Pa3NUYHBIX  00JacTIX
00pa30BaTeNbHOM, TBOPUECKOM J1€ATENHHOCTH.

JlanHas mporpamma o6ecrieurBaeT yCBOCHHE YUATUMUCS BaKHEUIITNX XUMUYECKHX 3aKOHOB, TEOPUI
U TIOHATUH; GOPMUPYET MPEACTABIECHUE O POJIM XUMHUH B OKPYXKaIOIIeM MUpPE U KU3HU desoBeka. [Ipu atom
OCHOBHO€ BHMMAHHE YJIEJSAETCS CYIIHOCTH XUMUYECKUX PEAKLUI U METO/IaM UX OCYLIECTBIICHUS.

OaHUM M3 OCHOBHBIX IPHUHIUIIOB IOCTPOEHUSI MPOTPAMMBI SIBISIETCS HMPHUHIMIT JOCTYITHOCTH.
DKCnepUMEHTaIbHbIE JaHHbIC, MOJYYEHHbIE YYAIlMMHUCS TMPU BBIMNOJHEHUU KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT  YYaLIUMCSl CaMOCTOSITETIbHO JIeJIaTh BBIBOJIbI, BBIABIATH 3akoHOMepHocTu. Iloaxomst,
3aJI0’KEHHBIE B COJIEpKaHKe MPOTrPaMMBI Kypca, CO3/Ial0T He0OX0AUMBIE YCIIOBUS [l CHCTEMHOT'O YCBOGHUS
y4YalMMHCS OCHOB HayKH, JJi 00€CIieueHus pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3/ICHCTBUS O0yUEHHS Ha
JUYHOCTh  yvamerocs. @dopmupyemble 3HaHMS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBbI yOEXICHHMH
00y4aroIIerocs, HEHTPAIbHBIM SAPOM €0 HAyYHOTO MUPOBO33PEHHUSI.

I'1aBHBIMM HedsIMM M3YYEHHUS NpeaMeTa «XUMHs» B CpelHed IKoie Ha 0a30BOM YpOBHE
SABIIAIOTCSL:

* (QopMupoBaHHE CHCTEMbl XUMUYECKUX 3HAHMH KaK BaXKHEUIIEH COCTaBIAIOLICH eCTeCTBEHHO-HAyYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOM JieXkaT KIIIOYEeBble MOHATUS, (QyHIaMEHTAJIbHbIE 3aKOHBI U TEOPHH



XMMHHU, OCBOEHHE f3bIKa HAyKH, YCBOEGHHE W TOHMMaHHME CYIIHOCTH JOCTYIHBIX 0O0O0OIIeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHUE C HCTOPUEH UX Pa3BUTHUSA U CTAHOBJICHMS;

* (QopmupoBaHUE U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS BEUIECTB U XUMHUECKUX
peaKiuii, HeOOXOAUMBIX AJIsI MIPUOOPETEHUST YMEHUI OPUEHTUPOBATHCA B MUPE BEILECTB U XUMUYECKUX
SIBJICHUH, UMEIOLUX MECTO B IIPUPOJIE, B IPAKTUUECKON U ITOBCEJHEBHOM KU3HH;

* pa3BUTHE YMEHUI U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U 00BSICHEHHEM XMMHUYECKOTI0
HKCHEPUMEHTA, COOIIIOICHUEM TPaBUJI O€30MIACHOTO OOpAIEHUs C BEIIECTBAMH.

Hapsiny ¢ 3TiM conepkaTesibHas XapaKTEpUCTHKA LEJIEH U 3a/1a4 U3Y4eHUs IIpeaMeTa B IporpaMmme
YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH NMPHOPUTETAMH B CHUCTEME OOIIETr0 CpeIHEero
obpazoBanus. CeroiHs B NpENoJaBaHUM XUMHM B Oojblledl CTeNeHu OTHA€Tcs MpeAroYTeHHe
IIPAaKTUYECKOH KOMIIOHEHTE COJepxkaHus OOydueHHs, OpPUEHTHMPOBAHHOM Ha IOJArOTOBKY BBIYCKHHMKA
IIKOJIBI, BJIAJCIOIIEro He HaOOpOM 3HAaHWHM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHUSMM AKTHBHOI'O IIOJyY€HUs 3HAHMM M IIPUMEHEHUs HUX B pEaIbHOM KU3HM I DPELICHUs
IIPAKTUYECKUX 3a1ad.

3agauum Kypca:

* amanTanus OOYdYalOUIMXCS K YCIOBHSM JMHAMHUYHO pPAa3BUBAIOIIErOCsS MHUpPa, (OPMHpPOBAHUE
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  €amMooOpa3OBaHUIO, COTPYAHHUYECTBY,
CaMOCTOATEJIbHOMY IIPUHATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaLUAX, CBSI3aHHbBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

* (QopmupoBaHue y OOyyarOIIMXCsl KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIM), HMEIOLMX
YHHUBEPCAIbHOE 3HAYCHHUE JIJIS Pa3JIMUHBIX BUIOB JCATEIBHOCTU: PELICHHS TPOOIIeM, TONCKa, aHAIIN3a U
00paboTku MHGpOpPMAaLUU, HEOOXOJUMBIX Ul MPUOOPETEHUs OIbITA JAESATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B MO3HAHUM XUMHH, a TAKKe U OLIEHKU C MO3MLUH 3KOJOIMYECKOW 0e30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XMMUYECKUX IIPOLECCOB HA OPraHU3M YEJI0BEKA U IIPUPOJHYIO CPELY;

* pa3BUTHE I03HABATEJIbHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00Y4arOIUXCS:
CIIOCOOHOCTH CaMOCTOSTENILHO IPUOOPETaTh HOBbIE 3HAHUS 110 XUMUHU B COOTBETCTBHM C KU3HEHHBIMU
NOTPeOHOCTSAMH, MCIIOJIb30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJIOTUU Ul TOMCKA U aHalIMu3a
y4eOHOI M HAYYHO-TIOMYJISIPHON HHPOPMALIUU XUMHUYECKOTO COJICPIKAHMS,;

* (QopmupoBaHHE U pa3BUTHE Yy OOyYarOIUXCSd AacCOLMATUBHOIO M JIOTMYECKOI'O MBIIIICHHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPH
IJJAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO HKCIIEPUMEHTA;

* BOCIHTaHUE Y 00ydaromMxcs YOSKIEHHOCTU B T'YMaHUCTHUECKON HANpPaBICHHOCTH XUMHH, €€ BaKHOU
pOJAM B pEHIEHUWH TJI00aJbHBIX MPOOJIEM pPAlMOHAIBHOTO IPHUPOIONOIb30BAHUS, TOMOIHEHUS
SHEPreTUYECKUX PECYpPCOB U COXPAHEHMsI NPUPOIAHOIO PABHOBECHS; OCO3HAHMUS HEOOXOIWMOCTH
OepeXKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY 3/I0POBBIO, & TAKKE MPUOOPETEHUS OIbITa UCIOIb30BaAHUS
IIOJIYYEHHBIX 3HAHWW Ul NPUHATHUS TPAMOTHBIX PEUICHUH B CUTYallUAX, CBA3AHHBIX C XMUMHUYECKUMHU
SIBJICHUSIMU.



Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocTay, HCNOJAb3yeMOro 1Jisi
peajM3aluu 00pa3oBaTeIbHbIX IPOrPAaMM B PAMKAaX NpenojAaBaHus XUMHHU

HudppoBass (komnbroTepHasi)) Jgadoparopusi (LJI), nporpamMmHo-anmapaTHbId — KOMILUIEKC,
JaTYNKOBAasg CHCTEMa — KOMIUIGKT Y4eOHOro o0O0OpyIOBaHMS, BKJIIOUYAIOMIMKA H3MEPUTENbHBIN OJIOK,
uHTepdeiic KOTOPOro Mo3BOJIAET 0OECIeYNBaTh CBI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAOOP JaTUMKOB,
PETUCTPHUPYIOMINX 3HAYCHHSI PA3TTMYHBIX (PU3HUECKUX BEIIMYUH.

JlaTyuk TeMmepaTtypbl IUIATHHOBBIM — IPOCTOM M HAAEXKHBIM [NaTYUK, NpeAHA3HA4YeH i
M3MEPEHUS TEMIIEpATyphl B BOJHBIX PACTBOPAX U B ra30BbIX cpepax. MiMeeT pa3auuHblid AUana3oH U3MEepeHUi
oT —40 no +180 °C. TexHHUYECKHE XapPAKTEPUCTUKHU JaTUMKA YKa3aHbl B MHCTPYKLUMH IO IKCILTyaTallUH.
JlaTuuk Temneparypbl TEpMONAPHBIN MpeaHa3HadeH i u3mepenus temmepatyp 10 900 C. Mcnonb3yercs
IIpU BBINOJIHEHUU DPa0OT, CBSI3aHHBIX C H3MEPEHHEM TeMIIepaTyp IUIaMEHH, IUIaBJICHUS U PA3JI0KEHUS
BELIECTB.

JaTyuK ONTHYECKOH IJIOTHOCTH (KOJIOpUMETP) — MpeAHAa3HA4yeH /I U3MEPEHHS ONTHYECKOU
IUIOTHOCTH OKpALIEHHbIX pacTBOpoB. Mcnomedyercst npu wusydeHuun TteMm «PactBopsl», «CKOpPOCTb
XUMHUYECKUX PEAKLUI», ONPEACIICHUH KOHIIEHTPALMY OKPAIEHHbBIX HOHOB.

JMatuuk pH npennasnaueH ans u3MepeHHs: BOAOpoJgHOro nokasarens (pH) BOAHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIETOBAHUSIX O0BEKTOB OKPYKAIOIIEH CPEIbl.

JlaTYMK 3J1eKTPONPOBOAUMOCTH TpPEAHA3HAUEH Ul M3MEPEHUs YAEIbHOM 3JIE€KTPOIPOBOJHOCTH
KUIKOCTEH, B TOM 4YHMCIE€ W BOAHBIX pPACTBOPOB BewlecTB. llpumeHsieTcs npu HM3y4YEHUH TEOPHUH
ANEKTPOJINTUYECKON JUCCOLMAINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB.

HnaanyeMble pe3yabTaTbl 0CBOCHUSA y‘lQﬁHOFO npeamMera «XHMHA» ¢ ONMUCAHUEM
YHUBEPCAJIBbHBIX y‘leﬁl—[l)IX HeﬁCTBHﬁ, JOCTUTAECMBIX Oﬁy'lalOIIII/IMI/ICﬂ

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIONIMMUCS TMPOTPaMM
cpeaHero o0mero o0pa3oBaHus (JJMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM). Hay4uHO-MeTo1n4ecKoi
OCHOBOM JUIsl pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IIPOTPAMM CPEIIHETO O0IIero 00pa3oBaHUs
SBIIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXO/I.

B cooTBeTcTBUU C CHUCTEMHO-AESITENHLHOCTHBIM IMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX DPE3YyIbTaTOB
OCBOGHHA TpeaMmera «XWMHS» Ha YPOBHE CpEIHEro oO0Imero oOpa30BaHUS BBIACIEHBI CIETYIOIIHIE
COCTABIISIOIIHE:

OCO3HaHWE 00YYAIOIIMMHUCS POCCUHUCKON TPaKIaHCKON HICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITETFHOCTH M CaMOOTIPEICIICHUIO;

HaJIM4YMe MOTHBAILIUU K 00YYEHHIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX Tpaauiuii 0a30BO HAYKU XUMUH,

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEU AESITENBHOCTH I[EHHOCTHO-
CMBEICJIIOBBIMU YCTAaHOBKaMHU, IPUCYITNMHA HeHOCTHOﬁ CUCTEMEC XUMHNYCCKOT'O 06pa3OBaHI/I$I;

HaJINMYUEC TMPaBOCO3HAHUA YKOJIOTHYECKOU KYJIbTYPBEI U CIIOCOOHOCTH CTaBUTh acjmm u CTPOUTH
JKN3HCHHBIC IIJIAHBI.

JIn4HOCTHEIE PE3YIbTATEl OCBOCHHA MPEIMETA «XuMHSI» JOCTUTAKOTCA B C€OAHUHCTBEC y‘Ie6HOI>'I u
BOCIIUTATEIHLHOW NEATEIHbHOCTH B COOTBETCTBUHM C TYMAHHCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSMHU U HJI€ATTAMU POCCUMCKOTO IPAXKIAHCKOTO O0IIEeCTBA, MPUHITHIMUA B OOIIIECTBE
HOpPMaMH W TIpaBWJIAMHU TIOBEJIEHUS, CMOCOOCTBYIOIIMMH TpOIlECCaM CaMOTO3HAHMS, CaMOPAa3BUTHS H
HPABCTBEHHOT'O CTAHOBIIEHUS JIMYHOCTU O0YUAOTIIUXCSI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpenMeTa «XHUMHs» OTPaXKaloT cHOpPMHUPOBAHHOCTH OIBITA
O3HAaBaTEeJIbHOH U HpaKTquCKOﬁ ACATCIIBHOCTHU 06y11a}01m/1xc;{ o peajin3aluu IMPUHATBIX B 06HleCTBe
HeHHOCTeﬁ, B TOM YMCJIC B HaCTH.



1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUS 00YyYarolMMHUCA CBOUX KOHCTUTYIIMOHHBIX NpaB U 00SI3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBOIIOPSIIKY;

MIPEJICTABJICHHSI O COLUATBHBIX HOPMAaX U MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIBHOCTH MPH CO3/IaHUU YYEOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIHHBIX 33124, BBIMOJIHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U MPUHUMATh MOTHBBI, HAMEPECHUS, IOTUKY U apTyMEHTHI JPYTHUX TPU aHATIN3e
Pa3IMYHbIX BUJOB YU€OHOU e TEIbHOCTH,

2) MATPHOTHYECKOT0 BOCIIUTAHUSL:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclleJJUI0 OT€YECTBEHHON XUMHUH;

YBa)KEHHUS K ITPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MTPAKTHUECKOT O IPUMEHEHHSI XUMUU, OCO3HAHUS
TOTO, YTO JOCTUKCHHS HAYKH €CTh Pe3yJIbTaT ITUTEIbHBIX HAOIIOICHUN, KPOTIOTIIMBBIX IKCIIEPUMEHTATBHBIX
MTOVCKOB, MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEeca W TIO3HABATEIHHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIONIEM aHanmu3e WH(OpMAaIuu O
MEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUECTBCHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS;

CIOCOOHOCTH OLICHUBATH CUTYyalluH, CBSI3aHHBIE c XUMHUYECKUMHU SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHUBATH CBOE MOBEACHHUE W TIOCTYIKH CBOUX TOBApHINEH C IMO3HWIMNA HPABCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBHIA ATHUX MOCTYIIKOB,;

4) popMHupoOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHMsI [IEHHOCTEH 3I0pOBOTO M Oe3omacHOro oOpasa >KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUECKOMY 3]I0POBBIO;

coOIoIcHUsT TpaBUl OE30MacHOTO OOpallleHUs C BEIIeCTBaMU B OBITY, MOBCEAHEBHOW >KU3HU U B
TPYJIOBOM AESITENLHOCTH;

MOHUMAHUS I[IEHHOCTH TNPaBUJI WHIAMBUAYAJIBHOTO W KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHHS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCTICJICTBHIA U HETPHUATUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIS, HAPKOTHKOB,
KypeHHus);

5) Tpy10BOT0 BOCTIMTAHUSI

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B YYe€OHO-HCCIICIOBATEIILCKONW JIEATEIBHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKOH U IPYTUX BUIAX JESATEIBHOCTH;

YCTaHOBKM HAa aKTHUBHOE Y4acTHE€ B PEHICHHH MPAKTUYECKUX 3a7au COIMAbHON HampaBIeHHOCTH (B
pamMKax CBOEro Kiiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3lIuyHOro poAa, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MTPESIMETHBIX 3HAHUH 110 XHUMHUH;

YBaXCHHSI K TPYTY, JIOISAM TPYyia U pe3yiIbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAITHHOM TPaeKTOpUHU 00pa3oBaHus, OynyIiei nmpodeccuun
1 pean3aIriii COOCTBEHHBIX JKU3HECHHBIX TUIAHOB € YIETOM JIMYHOCTHBIX HHTEPECOB, CTOCOOHOCTEH K XUMUH,
HWHTEPECOB U MOTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrHYecKOro BOCUTAHUSA:

9KOJIOTHYECKU 11€TIECO00PA3HOTO OTHOMICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAaHUS KU3HU Ha
3emute;

MTOHMMAaHHUS TII00ATBHOTO XapaKTepa dKOJIOTHISCKUX TTPOOJIeM, BIUSHUS YKOHOMUYECKUX TPOIIECCOB Ha
COCTOSTHHUE MPHUPOHON U COIMATIBHOW CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH WCIIOJIB30BAHMS JIOCTMDKCHWHW XUMHUH JUUII  PEIICHUS BOIPOCOB
PaIMOHAILHOTO MTPUPOJIONIOBE30BAHNS;



AKTUBHOTO HENPUATUA JACHCTBHI, MNPUHOCSIIIMX BpEJ OKPYXKAIOUIEH MNPUPOJHON Cpelne, yMEHUs
IIPOTHO3UPOBAaTh HEOJATONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JACUCTBUH H
IIPEeIOTBPALIaTh HX;

HaJIM4Yusl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUIEHHUS, SKOJIOIMYECKON KYJIbTYpbI, OIbITa AEATEIbHOCTH
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI UMHU B [103HABATEIbHON, KOMMYHUKATUBHOU
U COIIMANIbHON MPAKTHKE, CIOCOOHOCTU M YMEHHUSI aKTUBHO IPOTUBOCTOSATH UICOJIOTUN XeModoouu;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHNS

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OO0I1IECTBEHHOH NMPaKTHKH;

MOHUMAaHMsl CIeU(PUKN XUMHM KaK HayKH, OCO3HaHMs €€ posiid B (POPMUPOBAHUU PALMOHAIBHOTO
Hay4YHOT'O MBIIIJIEHHS, CO3JIaHMM LEJIOCTHOTO IpPEJICTaBICHUs 00 OKpY)KalolleM MHUpE KaK O €IUHCTBE
OPUPOJBl U YEJNOBEKa, B TO3HAHUHM HIPUPOAHBIX 3aKOHOMEPHOCTEH M PEUICHHH MPOOJIeM COXpPaHEHUs
IIPUPO/IHOTO PaBHOBECHS,

yOeXIEHHOCTH B 0C000 3HAYMMOCTH XUMUH I COBPEMEHHOM IUBUIIN3ALUU: B €€ TyMaHUCTUYECKON
HAIPaBJICHHOCTH ¥ BAXHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPHI, PEIICHUH TI00aTbHBIX
pobJIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, YIHEPTETUUECKOH, MUILEBOM U 3KOIOrHYECKON
0€30IaCHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEeHMH YCIOBUH YCHEIIHOrOo Tpyla M 3KOJIOTMYECKH
KOM(OPTHOH KU3HU Ka)KI0ro YjeHa o0IIecTBa,;

€CTECTBECHHO-HAYYHOM I'PAMOTHOCTU: IOHMMAHUS CYIIHOCTH METOJOB IIO3HAHUS, MCIIOJIB3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHHUA IS aHAW3a U OOBSICHEHHS
SBJICHUN OKpPY)KAIOIIEr0o MHUpa M NPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHUs JAeilaTb OOOCHOBAaHHBIE
3aKJIIOYCHNST HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCA JAHHBIX C IENBI0 IMOJYyYCHHS JOCTOBEPHBIX
BBIBOJIOB,;

CTIIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIB30BAaTh XUMUYECKHE 3HAHUS JJIS1 PEHICHUS POOJIEM B pEaTbHBIX
KU3HEHHBIX CUTYyalVsIX;

UHTEpPECca K O3HAHUIO U HCCIIEN0BATENIBCKON JESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUM C )KM3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSAM TPy/a B pa3IMuHbIX chepax NpodhecCHOHATbHON AESITETbHOCTH.

METAITPEIMETHBIE PE3VJIbTATHI

MeTtanpeameTHble pe3ybTaThl OCBOCHHS yU€OHOIO MpeAMeTa «XUMUs» Ha YPOBHE CPETHETO 0OIIEro
00pa3oBaHMs BKJIFOYAIOT:

3HaYMMble U1 (OPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOUIMXCS  MEXIUCIUIUIUNHAPHBIC
(MeXmpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAKAIOIIAE IEJIOCTHOCTh HAYyYHOHW KapTUHBI MHpa |
cnienu(UKy METOJIOB TO3HAHUS, HMCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (Marepwisi, BEIIECTBO, SHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTEMa, HAY4YHBIM (DAKT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHKe, HaOII0IEHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHe);

yYHHUBEpCcaJbHble yueOHble JecTBHS (ITO3HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYJATHUBHBIE),
obOecrieunBaromye ¢GopMupoBaHue (OYHKIIMOHATBHOW TPAaMOTHOCTH H  COIMAIBHOM  KOMIETEHIIUU
oOyuJaronmxcs;

CMOCOOHOCTh OOYYAIONIUXCSl MCIOJIB30BaTh OCBOCHHBIC MEXIUCIUILTHHAPHBIC, MUPOBO33PCHUECKHUE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOM U COI[MAIbHOMN MPAKTHKE.

MertamnpeaMeTHbIC pe3yJbTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIBHBIMU YY€OHBIMH TTO3HABATEIILHBIMH,
KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'IHTI/IBHI)IMI/I }IeﬁCTBI/IHMH.

OBJIaIleHl/le YHUBEpPCAJIBbHBIMU y‘leﬁHbIMI/l MMOo3HaBaTC/JIbHbIMU HeﬁCTBHHMH:



1) 6a3oBble JIOTHYECKHUE TeHCTBUS

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh,

OIpENeNIATh LEeNU JEeATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH MX JOCTHIKEHHS, COOTHOCUTb
pE3yJIbTaThl JEATENBHOCTH C IOCTABJIEHHBIMU LIEISIMH;

HCII0JIb30BaTh NP OCBOEHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUIEHHUS] — BBIACNATH XapaKTEpHBIE
IIPU3HAKKU TOHATUH M YCTaHAaBIMBAaTh UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLME IOHATUS IS
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUH;,

BbIOMPATh OCHOBAHUS ¥ KPUTEPUH JUIsl KIIACCU(DUKALMY BEILIECTB U XUMUYECKUX PEaKIIHA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3U MEKIY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTBH JIOTUYECKUE paACCYXICHHsI (MHIYKTUBHbIC, JEAYKTUBHBIC, I10 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIECHUAX, (OPMYIUPOBATH BBIBOBI M 3aKIIIOUCHHUS;

IIPUMEHSTh B IPOLECCE NO3HAHMS, UCIOJIb3YEMbIE B XMMUU CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBaTh MOJIEIbHbBIC MPEICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHYECKON peakluy — NpU PELIICHUH YYEOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX
3a/1a4, NPUMEHATh Ha3BaHHbIE MOJEIbHBIE IPEACTABICHUS [UISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB M XUMMUYECKUX PEeaKLuil.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE JeHCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEaKIIHA;

¢dbopMynMpoBaTh 1€MW M 3aJlaud HCCIIEIO0BaHMSI, UCIOJIb30BATh IOCTABJICHHBIE U CaAMOCTOSATEIIBHO
copMyIHpOBaHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA MMO3HAHHUS U OCHOBBI [T (POPMUPOBAHUS TUTIOTE3bI
I10 MIPOBEPKE MMPaBUIILHOCTH BBICKA3bIBAEMBIX CYKIEHU,

BJIa/IETh HABBIKAMU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS U MPOBEACHUS YYEHUYECKUX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 33 XOAOM IIPOILECCa, CaMOCTOSATENBHO IPOTHO3UPOBATH €T0
pe3yabTar, (QOopMyIMpoBaTh OOOOMICHWS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
HCCIIEIOBaHMs, COCTaBIJIATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOHN padoTe;

IpUoOpeTaTh OMBIT YYEHUYECKOW HCCIEeI0BATEIbCKOW M INPOEKTHOM JESITEIbHOCTH, MPOSIBIAThH
CIIOCOOHOCTh W TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOAOB peIIeHUs IPaKTHUYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOIOB IIO3HAHHUS.

3) padora ¢ nundopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHPOpMAUM (HAy4yHO-TIOMYJspHas JUTEparypa
XUMHUYECKOTO COJIepKaHusl, CIpaBOYHbIE Mocolus, pecypcbl MHTepHeTa), aHaIM3upoBaTh HHOOPMALIKIO
pa3aMyYHbIX BHUJOB U (OpM  MpeACTaBICHHUS, KPUTUYECKH OILIEHWBATh €€ JIOCTOBEPHOCTh U
HENIPOTUBOPEUUBOCTB;

(GbopMyIMpOBaTh 3apochl M NMPUMEHATh pa3lWYHbIE METOJbl IpU MOMUCKE M OTOOpe MH(pOopMaluy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa,

pUOOpETaTh OMBIT MCIOIB30BaHM MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3InYHbIX
MTOMCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalIbHYIO (OpMYy MpeACcTaBieHUs HUHPOpManuM (CXeMbl, TpaduKH,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

HCIIOJIb30BaTh HAayYHBIH SI3bIK B KauecTBE CpeicTBa MpH paboTe ¢ XUMHUYECKOW HHpOpMaluei:
NPUMEHSATh MEXIPEMETHBIE ((PU3NUYEeCKUe U MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyJIbl, aO0OpEeBUATYPHI,
HOMEHKJIATYypYy;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJISATHOCTH.

OBJIaIleHl/le yHHBepcaﬂbelMl/l KOMMyHI/lKaTI/IBHbIMI/I )]EﬁCTBI/[HMP[Z

3aJ1aBaTh BOITPOCHI o CYIIIECTBY 00cyxmaemMoit TEMBI B XoJ1e Jayajgora
I/I/I/IJ'IH )II/ICKyCCI/II/I, BBICKA3bIBaTh HMACH, (bOpMy.]'IPIpOBaTI) CBOHN HpeJIJ'IO)KeHI/IH OTHOCUTCJIBbHO BBIIIOJITHCHUSA
MpEeJI0KEHHOH 3a/1a4H;



BBICTYIaTh € MPE3EHTAUWEd pe3yJbTaTOB  IO3HABAaTEIbHOM  JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHHKAaMHU IIPU BBINOJHEHWHM XUMHUYECKOIO SKCIEPHUMEHTA,
MPAKTUYECKON pabOThI M0 UCCIEI0OBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3allui y4eOHOTro MPOeKTa U
(dhopMynupoBaTh BBIBO/JIbI
0 pe3yJibTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM COTIIACOBAHUS MO3UIUHN B X0/ 00CYXICHUS U 0OMEeHa
MHEHUSAMMU.

OBiajjeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIISATH CBOIO MMO3HABATENIBHYIO E€ATEIbLHOCTD, ONpenesss eé
LUeMM U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh MPEAJaraeMblil aqropuTM
NEHCTBUI IpU BBINOJIHEHUU Y4e€OHBIX W MCCIEeIOBATENIbCKUX 3a/ay, BbIOMpaTh Hambosee 3(PQeKTUBHBIM
Croco0 UX perieHusl ¢ y4ETOM MOYICHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEAKIUSX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XUMUs» OTPaKaroT:

C(OPMHPOBAHHOCTH MPEICTABICHUI O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpAa, POJIM XUMHUH B TIO3HAHUH SBJICHUN TPUPOIBI, B POPMUPOBAHUY MBIIIICHUS U KYJIbTYPHI IMYHOCTH, €€
(YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOAWMOW JUIsi PEUICHHS TNPAKTHYECKUX 3a7ad U IKOJIOTHYECKH
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO U IPUPOTHON CPEIE;

BJIAICHUC CHUCTEMOM XHMHUYECKHUX 3HaHI/II71, KOTOpass BKJIIOYACT: OCHOBOIIOJAraromue IMOHATHUA
(XMMHYECKMIT ~ DJIIEMEHT,  aToM, OJJEKTPOHHas  O00OJOYKa  aToMa,  MOJIEKyJa,  BaJCHTHOCTH,
AJIEKTPOOTPHIIATEIIEHOCTh, XHMUYECKas CBsI3b, CTPYKTYpHast (popmyia (pa3BEpHYTast U COKpAIIEHHAS ), MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (YHKIMOHATIbHAS TPYIINA, PaTuKal, U30MEepus,
M30MEpBI, TOMOJIOTHUECKUHN PSJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOJ W a30TCOJACPIKAIINE COCTUHCHUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYISAPHbIE COSAUHEHNUS); TEOPUU U 3aKOHBI (Teopus
CTPOCHHS OpraHndecKux BemiecTB A. M. ByTiiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3BIK XUMHHU; MUPOBO33PCHUCCKHUEC 3HAHU, JIC)KAIIUE B OCHOBC IMTOHMMAaHHWA ITPUIUMHHOCTU U
CUCTCMHOCTU XHUMHUYCCKUX 5[BJ'I€HI/II\/JI, (paKTOHOFI/I‘IeCKI/Ie CBCICHHUA O CBOI\/'ICTBaX, COCTaBeC, IMOJYUYCHUU H
0€30I1aCHOM HCIIOJIB30BAHUM BAXKHEHUIIINX OpraHn4€CKNX BCUICCTB B 6I>ITy n HpaKTI/I‘IGCKOI\/’I ACATCIIbHOCTHU
YeNoBeKa,

chOpPMUPOBAHHOCTh yMEHUU BBISBIATh XapaKTepHbIE MPHU3HAKU TOHSATUH, YyCTAaHABIMBATh UX
B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHS MPU OMKUCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHHIA
OpPraHMYECKUX COCAMHECHUIA;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BATh XUMHNYCCKYIO CUMBOJIMKY JJI1 COCTABJIICHHUA MOJICKYJIAPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (HOPMYJT OPTaHUYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX
peaKHHﬁ, H3TO0TaBJIMBAaTb MOJCIIN MOJICKYJI OPraHM4YC€CKUX BCHICCTB IAJId WJLIIOCTPALMU UX XUMHYCCKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAAIECKHOCTh U3YYEHHBIX OPraHUYEeCKUX BEIIECTB 110
WX COCTaBy M CTPOCHHMIO K OMNPENSIEHHOMY KIACCY/TpYIIE COeIWHEHUHN (YriIeBOAOPOJIbl, KHCIOPOA H
a30TcojiepXKalllie COSAMHEHHs, BBICOKOMOJIEKYISAPHBIE COCAMHEHMs), JaBaTh KM Ha3BaHUS IO
cucremarnyeckoir HoMeHknatype (IUPAC), a Ttakke NpuUBOAWTH TPUBUAIBHBIE Ha3BaHUS OTIEIBHBIX
OpPTraHWYECKUX BEMIECTB (ITHJICH, IPOIUJIEH, alleTUJIEH, STUJICHTJIMKOIb, TIHUIEpHH, (heHo, (opMallbIerul,
aleTaNbJeTu, MypaBbHHAS KHCJIOTA, YKCYCHAas KHCJIOTAa, OJIEMHOBAas KHUCIIOTA, CTEApUHOBAs KHCJIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, eJIIi003a, TIUIUH);



c(OPMUPOBAHHOCTh YMEHHMSI OMPEIENATh BUABl XUMHYECKON CBSI3U B OPraHUYECKHUX COCAMHEHUSX
(omMHApHBIC U KPATHEIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHHUS OPraHMYECKHX BEIIECTB A.
M. BytnepoBa ansi OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEUIECTB OT HMX COCTaBa W CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB,;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NIECKHE U XUMHUECKIE CBOMCTBA
TUMHUYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIECTB (METaH, 3TaH, dTHIICH, POIUJIEH,
aneTuieH, Oyraauen-1,3, metunoyragaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJ, TUICHTIUKOJIb, TIUIEPHUH, (DEHOT,
aleTanbJeru], MypaBbuHas U yKCyCHasi KUCIIOTBI, TJIF0K03a, KpaxmMaJ, IIeJIJTI0103a, aMUHOYKCYCHAs KUCIIOTa),
WJUTFOCTPUPOBATH TEHETUUYECKYIO CBA3b MKy HUMH YPABHEHUSIMU COOTBETCTBYIOINX XUMUYECKUX PEAKIUI
C MCIIOJIb30BaHUEM CTPYKTYPHBIX hopmyi;

cOPMUPOBAHHOCTh YMCHHS XapaKTePU30BaTh HWCTOYHUKH YIIIEBOJAOPOIHOTO CHIpbsi (HE(PTBH,
MIPUPOJIHBIN ra3, yroik), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE IPUMEHEHNE TIPOAYKTOB epepaboTKu;

c(hOPMHUPOBAHHOCTh YMEHHI MTPOBOAUTH BBHIYUCIICHHS 110 XUMUYECKHM YpaBHEHUSAM (Macchl, 00bEMa,
KOJINYECTBA MCXO/IHOTO BEIIECTBA MITH IPOIYKTA PEaKIUH 10 U3BECTHBIM Macce, 00BbEMY, KOTUIECTBY OJHOTO
u3 HCXOJIHBIX BEILIECTB
WJIH MIPOJIYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHUH BIIAJETh CHCTEMOI 3HAHUI 00 OCHOBHBIX METOJIaX HAy4YHOTO MO3HAHUA,
UCIOJIb3YEMBIX B XHMHHU IPH H3YUYCHUU BEIIECTB U XUMHUYECKUX SIBICHUU (HAONIOJIEHUE, U3MEpEeHHeE,
AKCIIEPUMEHT, MOJICIMPOBAHUE), UCIIOIH30BATh CUCTEMHBIE XUMHUUYECKUE 3HAHUS I IPUHATHUS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

cOPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIA IMOJIb30BAHHUS XUMHUYECKOW TOCYAOH U
na0opaTOpHBEIM O0OPYAOBaHMEM, a TaKXKe IMpaBWia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATH XUMUYECKUN SKCIEPUMEHT (IIpEeBpaICHUS
OpraHMYECKUX BEIECTB IPH HArpEBAHHMM, MOJYUYECHHUE STUJIEHA U M3YYEHHE €ro CBOWCTB, KaYyECTBEHHbIC
peaKiuu OpPraHuvYeCcKHX BEIIECTB, JeHATypalus OENKOB MPH HArpeBaHWU, IIBETHHIE PEaKIUU OENKOB) B
COOTBETCTBUM C TPaBHJIAMU TEXHUKH O€30MACHOCTH MPH OOpaIeHHH C BEIIeCTBAMU U J1aOOpPaTOPHBIM
0o00OpyI0OBaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMHYECKOTO HKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX Peakinii U GopMyIUpPOBATH BHIBOABI HA OCHOBE ITHX PE3Y/IHTATOB,;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUUECKH aHATU3UPOBATH XUMHUUECKYIO0 HH(OPMAITHIO, TIOJy4aeMYyI0 U3
Pa3HbIX UCTOYHHUKOB (CpeicTBa MaccoBOi uHGopMaluu, IHTepHET U qpyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOAATH MTPaBHIIa YIKOJIOTUYECKH 1€JIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYAOBOU AEATENBHOCTH B LEJISAX COXPAHEHMsI CBOErO 3/I0POBbSl M OKPYKAIOIIEH MPUPOIHON Cpe.bl,
0CO3HaBaTh OMACHOCTh BO3/IEUCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIETEHHBIX OPraHUUYECKUX BEIIECTB, TIOHUMAs
cmbica nokaszarens [1JIK, moscHsITh Ha mpuMepax crmocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa,

JUTsE 00YYarolUXCsl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbs: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUX SIBJICHHI;

JUIS CIIENBIX U CIA0OBUIAIIMX OOYYarOIIMXCS: YMEHUE MCIOJB30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
o6o3Hauenuii JI. bpaiiis 11 3anucu XuMHYECKUX GopMyIt.

11 KIIACC
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHu4IecKasi XUMUs» OTPaxaroT:
c(hOpPMHUPOBAHHOCTD MPECTABICHUN: 0 XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHONW KapTUHBI
MHpa, POJIH XUMHUH B TIO3HAHWUH SIBJICHUH TTPUPOIBI, B (POPMUPOBAHUN MBIIUICHUS W KYJIbTYPHI TUYHOCTH, €6
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOJAMMOW IS PEIICHHS NPAKTHYECKUX 3a7a4 W IKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CpeLE;



BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTPOHHbIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIApHBIA O00BEM, BaJCHTHOCTh, SJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas CBA3b
(koBasieHTHAsl, MOHHAs, METAIMYECKAas, BOJOPOIHAs), KPUCTALUIMYECKas PEHIETKA, TUIbl XUMHUYECKHX
peaKkiuii, pacTBOpP, HJIEKTPOIUTHI, HEIICKTPOIUTHI, AIICKTPOIUTHYECKAs JUCCOLMALMS, OKUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM peakIuh, XMMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHS
3JIEKTPOJIUTUYECKON AHMCCOoIMauny, rnepuoanueckuid 3akon . M. MeHeneeBa, 3aKOH COXpPaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS M MPEBpAIlleHUs SHEPrHuH IMPU XUMUYECKUX PEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHM S, JIEIKALME B OCHOBE NOHUMAHUS IPUIYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOJOTMYECKHE CBEJICHHUS O CBOICTBaX, COCTaBe, MOJIYYCHUH U
0€301acHOM HCMOJIb30BaHUH BRXKHEUIITNX HEOPTraHMUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JeSTeIbHOCTH
YEJIOBEKa,

cOPMUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepPHbIC MPHU3HAKUA TMOHATHH, YCTaHABIMBATH WX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPHU OMHUCAHMM HEOPTAHMYECKUX BEIIECTB M MX
IIpEBpALLCHUH;

c(OpPMUPOBAHHOCTh YMEHUN HCIONB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJiCHHSI (OpMyI
BEIIECTB U YPAaBHEHUN XMMHUYECKUX peakuuid, cucreMatudyeckyro HomeHknIaTypy (IUPAC) u tpuBuanbHblie
HA3BaHMSI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ras, yriaeKucibli ra3, aMMUaK, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U IPYTHUE);

c(hOPMUPOBAHHOCTh YMEHUU OTIPEEIISITh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMUYECKHIX JJICMEHTOB
B COCIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METaJIMYecKas,
BOJIOPOAHAs) B COCAMHEHUSAX, THUIN KPUCTAUIMUYECKOM PEmETKH KOHKPETHOTO BeIIecTBa (aToMHas,
MOJICKYJIIpHAasi, WOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTraHUYECKUX
COCIMHEHNH,

chOpPMUPOBAHHOCTh YMEHUN yCTaHAaBIWBATh IPHUHAJICKHOCTh HEOPraHUYECKHX BELIECTB MO HX
COCTaBY K OMNpENENEHHOMY KJacCy/TpymIme COeIWHEHUI (IPOCThie BEIIeCTBa — METaUIbl U HEMETallbl,
OKCH/JIbI, OCHOBAHHUSI, KUCTIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COIIH);

chOpMHUPOBAHHOCTh YMEHHUH pAaCKpbIBaTh CMBICH mnepuoaudeckoro 3akoHa J[[. WM. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH

c(hOpMUPOBAHHOCTh YMEHHM XapaKTePU30BaTh IJIEKTPOHHOE CTPOCHUE ATOMOB XMMHUYECKUX DJIEMEHTOB
1-4 nepuonos Ilepuoauueckoil cucrembl XuMmudeckux ieMeHToB [[. 1. MenpaeneeBa, UCTIONb3ysl MOHATHS
«s-, p-, d-3JIeKTpOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M MX COEAMHEHHI mo nepuoaaMm u rpymnmnam l[lepuoanydeckoil cuctemsl
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa,

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPKIATH CYIIECTBOBAHUE TEHETUUECKOM CBS3H MEXY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIBIO YPAaBHEHHIM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATH XUMUUYECKUE PEAKIIMU MO PA3IMYHBIM IMpPU3HAKAM
(4uciy ¥ cOCTaBY pearupyroniux BEMIECTB, TEINIOBOMY (P PEKTy peakiiuu, U3MEHEHUIO CTETICHEH OKUCIICHHS
AJIEMEHTOB, OOPATHMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa);

cOPMUPOBAHHOCTh YMEHUN COCTaBISATh YypaBHEHUS PEAKIMA pa3TUYHBIX THUIIOB, TOJHBIE U
COKpaIIEHHbIE YPABHEHHS PEAKIMIl HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIINH UAYT
710 KOHIIa,

chOPMUPOBAHHOCTh yYMEHHMH TIPOBOJUTH PEAKIMH, MOATBEPXKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM ITYTEM HOHBI, MPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIWUTEIHbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUI
MTOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ITHX PEaKIIHi;



c(OPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKiuu OT Pa3IUYHBIX
(akTOpoB; XapakTep CMEINICHUsS XWMHUYECKOTrO0 pPaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3AEWUCTBUSA
(mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh XHMUYECKHE MPOIECCHI, JIeKAIlUe B OCHOBE
MPOMBIIIJICHHOTO MOJIYYEHHsI CEPHOI KHCIOThI, aMMHUaKa, a TaKke COPMHUPOBAHHOCTD MPEACTABICHUN 00
O0IIMX HAyYHBIX MMPUHIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA,;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHUS C UCIIOIB30BAHUEM IOHSATHS «MAaccoBas JOJIA
BEIIECTBA B PAacTBOPE», OObEMHBIX OTHOILIECHUH ra3oB MPU XUMUYECKHX PEAKIMSIX, MAaCChl BEIIECTBA WU
00BEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BELIECTBA, MacCe UM 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIHU
BEIIECTB, TEIJIOBOrO 3 (deKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEILECTB, MPEBPALICHUS U
COXpaHEHUs SHEPTHH;

cOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa IMOJIb30BAHHUS XUMHUYECKOW TOCYAOH U
nabopaTopHbEIM 000pyZOBaHHMEM, a TakKe IMpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XMMHUYECKHH DKCIIEPHUMEHT (pa3siosKeHHE
MEPOKCUJIA BOJOPOJa B MPUCYTCTBUM KaTaIU3aTOPa, ONPEIEIECHUE CPe/ibl pACTBOPOB BEUIECTB C MOMOILBIO
YHHUBEPCATBHOT'O UHUKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKON PEaKIUU, PeaKINU
HMOHHOT'0 00OMEHa, KaueCTBEHHBIE PEaKIMH Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHre YKCIepUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTaibsl»y u «HemeTansl») B COOTBETCTBUU C TIPaBUIIaMU
TEXHUKHA 0€30MacHOCTH MPHU OOPAIICHUU C BEIIECTBAMH M JaOOpAaTOPHBIM 00OPYHAOBAaHUEM, MPEICTABISAThH
pe3yabTaThl XUMHYECKOTO AKCIEpUMEHTa B (OpME 3amiCH YPABHEHUIH COOTBETCTBYIOIIMX pEaKUUH Hu
(bopMyIHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTH YMEHHUN KPUTHUECKU aHATU3UPOBATh XUMUIECKYIO HH(POPMALIHIO, TOJTy4aeMyI0 U3
Pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, IHTEpHET U IpYyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOAATH MTPaBHIIa HKOJIOTUYECKH I€1eCO00pa3HOro MOBEACHHUS B ObITY
U TPYAOBOM HEATENBHOCTH B LEISAX COXPAHEHMSI CBOErO 3/I0POBbSl M OKPYXKAIOIIEH MPUPOIHOM Cpe.bl,
OCO3HaBaTh ONACHOCTh BO3JCUCTBUSl HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX BELIECTB, IMOHUMAs CMBICI
nokazarens [IJIK, mosicHAT, Ha mpuMepax CIoOcOObl YMEHBIIEHUS W MPENOTBPALICHUS HX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa,

UIs 00y4arouMxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 37J0POBBSI: YMEHHE NPHUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUH;

JUIS CIIENBIX U CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PElbe(HO-TOUEUHYIO CUCTEMY
o6o3Hauenuii JI. bpaiiis 1uis 3anucu XuMHYecKux Gopmyt.

Conep:xanue nporpammsl, 10 kiaace

TeopeTnueckne 0CHOBBI OpraHuyeckoii xumun (3 yaca)

IIpenMer oprannveckord XUMHH: €€ BOZHUKHOBEHHE, Pa3BUTHE W 3HAYECHHE B IMOJYYEHHH HOBBIX
BEILIECTB U MaTepHalioB. Teopusi CTPOEHUsS OpraHuYeckux coenmHeHuil A. M. ByrnepoBa, €€ OCHOBHbIE
nonoxkeHus. CTpyKkTypHbIe (hOpMYIBI OpraHMYecKux BeriecTB. ['omonorus, nsomepus. XUMHUECKas CBSI3b B
OpPraHMYECKUX COCAMHEHMSIX - OJWHApHBIE M KpaTHble CBs3u. llpenctaBieHue o KiaccuUKau
OopraHu4eckux BemecTB. HoMeHKmarypa opraHWYeCKUX COCAMHEHUH (CHCTeMaTHYeCKas) U TPUBHAIbHBIC
Ha3BaHUS BAXKHEHUIIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILECTB.

DKCIepUMEHTAIbHBIE METOJIbI MU3YUYCHHSI BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHUE ¢ 00pa3aMu
OpraHUYEeCKUX BEUIECTB U MaTepUallaMyd Ha UX OCHOBE; MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB;
HaOJI0JICHUE W OMKCAHHWE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB TPH
HarpeBaHuM (TUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesonopoasi (12 yacos)

AJKaHBI: COCTaB U CTPOECHHUE, TOMOJOTHYECKUN psil. MeTaH U 3TaH - MpOCTEHIINE MPEeACTaBUTENN
ANKaHOB: (PM3MYECKUE U XMMHYECKUE CBOWCTBA (PEAKIIMU 3aMEIIECHUsI U TOPEHUS), HAX0XKICHUE B MIPUPOJIE,
MOJTydeHUE W TIPUMEHEHHe. AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUIN psAMl. DTHICH W MPOMUJIEH —



NPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (PU3MUYECKHME M XMMHYECKHE CBOMCTBA (peakiuM THAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIpaTalluM, OKUCIEHUS U MOJIMMEpHU3allun), NOJdy4eHne U MpUMEHEHUe. AJIKaJUCHBI.
byraguen-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaXHEWIIME XHMMHYECKHE CBOMCTBA  (peakius
nonumepu3zanun). [losyuyeHre CHHTETHYECKOrOo KaydyyKa W pPEe3HMHBL. AJKHHBL: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTMUYECKUI psAl. ALlETUIEH — MPOCTEHIINI NpeacTaBUTeNb alKUHOB: COCTaB, CTPOECHHUE,
¢bu3nyeckue 1 XMMHUYECKUE CBOMCTBA (peakluy I'MIpUPOBaHUs, raIOTCHUPOBAHNUS, TUAPATALlUU, TOPEHNU),
MOJIydYeHHe W TpUMEeHeHue. ApeHbl. beH30d: cocTaB, cTpoeHHe, (U3UUECKHE M XUMHUYECKHUE CBOWCTBA
(peakuuy rajjoreHMpoBaHMsI 1 HAITPOBAHUS ), IOIy4eHHUE U puMeHeHue. TokcnyHocTh apeHoB. [ eneTnueckas
CBSI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAUISKAIMMH K pPa3JIM4HbIM KiaccaM. IIpupojHble HCTOYHHMKH
yrieBofopoaoB. IIpupoasslil ra3 u nomytHele HedTsHble Tra3bl. HedTh u €€ npoucxoxaenue. CrocoObt
nepepaboTkH He(TU: MEeperoHka, KPEeKUHr (TEepMUUYECKUHM, KaTaJuTHuyeckuil), nupoaus. IIpomykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroyib M MpPOIYKTHI €ro
nepepadoTKH.

OKcliepUMEHTAIbHbIE METO/Ibl M3YUEHHS BEIECTB U MX MPEBPAIICHUN: O3HAKOMJIEHUE ¢ 00pa3Lamu

IU1acTMAace, Kay4yKoB U pe3uHbl; kouiekuuu «HedTb» 1 «Yroabs»; MogenupoBaHie MOJIEKYI YIJIEBOI0POI0B
Y TaJIOTEHONPOU3BOIHBIX; TPOBEICHUE IPAKTUYECKON pabOThI: NOTYUYESHUE STHIICHA U U3YUYEHHE eT0 CBOUCTB.

PacuéTHple 3agaun. Beraucienus mo YPaBHCHHIO XHMHYECKOH Jolszehiensgt (MaCCH, OG’BéMa, KOJIN4YCCTBA
HCXOJHOI'0 BEIICCTBA HJIM IPOAYKTa PEaKIHUMU I10 HM3BECTHBIM MaAcCCE, O6’L€My, KOJIMYCCTBY OJHOI'0O H3
HUCXOJHBIX BEHICCTB UJIU ITPOAYKTOB peaKHI/II/I).

Kucnopoacoaepxamme oprannyeckue coernuenus (12 yacon)

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTpOEHHE, (PUINYECKUE U XUMHYECKHE
CBOMCTBA (peakiuu ¢ aKTUBHBIMU METAJIJIaMH, TaJOreHOBOJAOPOIaMu, TOPEHKE), IpUuMeHeHue. BogopoaHbie
CBSI3U MEX]1y MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJIa U ATAaHOJIa HA OPTaHU3M YesioBeKa. MHOroaToMHbIE
CIUPTHI. DTUICHTINKOJIb U TIUIEPUH: CTPOCHHE, (PU3MUSCKHAE U XUMUICCKUE CBOKCTBA (B3aUMOJICHCTBHE CO
HICJIOYHBIMM METaJUIaMU, KadyeCTBEHHAs peaklusi Ha MHOTOATOMHBIE CHHUPTHI). JlelicTBHE Ha OpraHu3M
genmoBeka. [IpuMeHEHHE THMIepUHA W ATWICHNIHKONS. (DEHON: CTPOSCHHWE MOJICKYNbl, (DU3UYECKHE H
XUMHYeCKHe cBoicTBa. TokcnuHoCTh (eHomna. [Ipumenenne denona. Anbaeruapl U KeToHbL. Dopmaibaerus,
aleTanpJeruy: cTpoeHue, Gu3nuecKue U XMMUYECKUe CBOMCTBA (peakIMHu OKHUCIIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbBIC PEaKIIMH), MOTYyYeHHE U MpuMeHeHue. AneroH. OJHOOCHOBHbBIE MpeAeNbHbIe KapOOHOBBIE
KHCIIOTHl. MypaBbHHAsl U YKCYCHasl KUCIOTHI: CTpOCHHE, (DU3MUECKHEe U XUMHYECKHE CBOMCTBA (CBOMCTBA,
oO1iue Juis Kjlacca KUCIOT, peakius 3TepuduKalum), noiyueHue u npumenenne. CteapuHoBasi U OJI€MHOBas
KHCIIOTHI KaK MPeJICTaBUTENU BBICIINX KapOOHOBBIX KHCIOT. Mblia, X Morolee aericteue. CinoxHbie 3QUps
KaK IPOM3BOHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxubix 3¢upos. XKupsl. ['uaponus xxupos. [Ipumenenne
*KupoB. buonorudeckass poiib KUPOB. YTJIEBOABL: COCTaB, Kiaccu(PUKalus YIrJIeBOJIOB (MOHO-, NH- U
nosircaxapusl). [ 1roko3a — mpocTeunmii MoHOCaxapua: 0OCOOCHHOCTH CTPOSHUST MOJIEKYJIbI, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBa (B3ammojelictBue ¢ ruapokcunom menu (II), okucnenne aMMHadYHBIM PACTBOPOM
okcuna cepebpa (I), BoccTaHOBiIeHHME, OpOXKEHUE TIIOKO3bI), HAXOXJACHHE B MPUPOJE, MPUMEHEHHE,
ouonorudeckass ponb. dortocunre3. Ppykroza Kak u3oMmep TIOko3bl. (Caxapo3a — MpeACTaBUTENb
JUCaxapuioB, THAPOJIN3, HAXOXKACHUE B MIPUPOJE U npuMeHeHue. Kpaxman u 1emitoao3a Kak IpupoaHbIe
nonuMepsl. CTpoeHne KpaxMana U HeTo036l. GU3ndecKkue 1 XUMUYECKHE CBOMCTBA Kpaxmana (THIpOIn3,
KauecTBEHHAs peakiusi ¢ HOI0M).

DKCIepUMEHTAIbHBIE METO/IbI U3YUCHHsI BEIIECTB U UX MPEBpAICHHUI: MPOBEACHNE, HAOMIOACHUE U
ONMMCaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIIUPTOB
(oxucnenne »staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEHCTBHUE TIIMIICPUHA C
ruapokcuaom meau(Il)), anbaerunoB (okucIeHHE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcuaom
menu(Il), B3aumoelicTBe Kpaxmayia ¢ HOJOM); MPOBEACHUE MPAKTUYECKON padOThI: CBOWCTBA pacTBOpa
YKCYCHOM KHCIOTHI.

Pacuérnbie 3a1aun. BerauciaeHus mo ypaBHEHUIO XUMUYECKON peakiiuu (Macchl, 00b€Ma, KOJTUIECTBA
HCXOJIHOTO BEIIECTBA WM TPOJYKTa PEaKIHMH 1O HM3BECTHBIM Macce, 00bhEMY, KOJIWYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH).

A3oTcoaepakaiye Opranmyeckue coequHenus (4 yaca)

AMUHBI. MeTuiaMuH U aHWJIMH: COCTaB, CTpOeHHe, (U3NUECKUe U XMMHUYECKHEe CBOMCTBA (rOpeHHe,
B3aMMOJICHCTBHE C BOJOW M KHUCIOTaMM). AMHUHOKHCIOTHI Kak aM(OTepHble OpraHUYeCKHue COEAMHEHUS.
du3nyeckue U XMMUYECKHE CBOICTBA aMHUHOKHCIOT (Ha NMpuMepe TiuiuHa). buomornyeckoe 3HadyeHue
amMuHOKHMCIIOT. [lenTtuasl. benkn Kkak mHpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coeauHEHMd. [lepBuuHasd,



BTOpUYHAS W TPETHYHAS CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCIKOB: THAPOIU3, IEHATYpPAIUS,
KaueCTBCHHBIC PEAKIIMK Ha OCIKHU.

DKCIIEpUMEHTAILHBIE METOAbl M3YUYCHUS BEIIECTB M HX IPEBPAIICHHMI: HAOIIOJCHHE U OIHMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAaIisl OCIIKOB MPHU HarpeBaHWH, IBETHHIE PEAKITUN OCIIKOB.

BbicokomouiekyasipHbie coequHeHus (3 yaca)

OCHOBHbIE TIOHATHUSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE
3B€HO, CTENEHb IIOJIMMEPU3ALNH, CpedHsas MoJieKyisipHas Macca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM — MoJuMepu3alus U noilukoHaeHcanus. [lmactmacesl (MOauaTUIIEH,
MOJIMMPONUJICH, TMOJMUBUHWIXJIOPUJl, MOJUCTUPOJN). HarypanbHbli W CHUHTETHYECKHE  Kay4dyyKu
(OyTamueHOBBIN, XJIOPONPEHOBBIM M M30MpPEHOBHIN). BollokHa: HaTypanbHbEe (XJIOMOK, WIEPCTh, MIEINK),
HCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KaIllpOH U JIaBCaH).

OKCIIEpUMEHTAJIbHBIE METOIbI M3YUYCHMS BEIIECTB U MX IPEBPAIICHUH: 03HAKOMIICHHE C 06pa3uaMH
IIPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAY4YKOB.

YueOHO-TeMAaTHUECKHI IJIaH

KoanuecTBo
Ne n/mm Ha3zBanue pa3jgeJia, TeMbl
4acoB

1 Teopernueckre OCHOBBI OPraHUICCKOM XUMUH 3

2 YreBoaopoibl 12

3 Kucnoponcoaepkaiue opraHu4ecKue COeTMHEHUS 12

4 A3oTcoaepiKalme OpraHuyecKue CoeAMHEHUS

5 BricokoMoieKkyIsipHbIe COCTUHEHUS 3

Hroro 34
TeMaTnuyeckoe NJIAaHMPOBAHUE
No . Kou1- Bo
eMa ypoka 4yacos
n/n yp
Ctpoenue Beniects (14 4)
1 [[Ipenmer opraHu4ecKord XUMHH 1
2 |OcHOBHBIE TIOJIOKEHUS TEOPHH XUMUYIECKOTO CTPOCHUS 1
3 |OcHOBHBIE TOJIOKEHHUSI TEOPUU XUMUYECKOTO CTPOCHUS 1
4 [[IpenenpHBIC YrIeBOIOPOABI. ATTKaHbI 1
5 [[IpenenpHBIC YTIIeBOIOPOABI. AJTKAHBI 1
6 |HenpenenbHble yriaeBOMOpoAbl. AJKeHBI (C HUCHOIB30BaHUEM 00OpPYIOBaHUS 1
«Touka Poctay)

7 |[Ipaxtuueckas pabota 1. [lomyueHue STuIeHA U U3YYEHUE €T0 CBOWMCTB 1
8 |Ankaguensl. Kayuyku 1
O [AnkuHbI 1




10 [Anxunsl (c ucnons3oBanuem obopynosanus «Touka Pocray)

11 |ApomaTnueckue yrieBo0poabl WM apEHbI

12 |ApomaTnieckue yriaeBogopOabl UIH apeHbI

13 [Ipuponusiii ra3. Hepts u cmnocoOsl ee mepepadboTku. KameHHBIN yroimp u ero
nepepaboTka

14 |Cucremarunzanus u 00001LIEHHE 3HAHUH 110 TeMe «YTJIEBOJOPO/bl U UX NPUPOJIHBIE
VICTOYHUKH

15 KontponsHas padora Ne 1 1o Teme «YTi1€BOAOPOAbI U UX NPUPOIAHBIE HCTOYHUKID)

N I

16 |OgHoaToMHBIE CIUPTHI (C HCIONB30BaHUEM o0opyaoBaHus «Touka PocTay)

17 |MHoroaToOMHBIE CITUPTHI
18 |®enon
19 |Anbaeruasl U KETOHBI

20 KapOoHOBBIE KHCIIOTHI (C UCIIOIB30BaHKEM 00opyaoBaHus «Touka Poctay)

21 [Cenetudeckas CBsI3b MEXKIY KIaCCAMU OPTAHHMYECKHUX COCIMHCHHIA

22 |Cnoxusbie 3pupsl. XKupsl

23 [YrueBoxasl. ['mroko3a

24 Kpaxman 1 11e/u10J103a

25 [[Ipaktuueckas pabota 2. CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI

26 (Cucremartm3anuss u 0000meHnue 3HaHmid 1o Teme «Kucimopoacoaepkamnime
OpraHUYECKUEe COCTUHEHUS

27 [KontposbHas pabora  Ne 2 mo teme «Kuciopojacoaepkamue OpraHUYCCKHE
COCTUHEHUS

28 |AMHHBI

29 |AMuHOKHCIOTHL benku (¢ ucnonbs3oBanueM obopynoBanus «Touka Poctay)

N RIS

30 |[AMUHOKUCHOTHL. benkn

31 [MIcKyCCTBEHHBIE U CHHTETHUECKHUE MTOJIMMEPHI

32 |06001IeHne U cUCTeMaTU3alus 3HAaHUN 10 KypCy OpraHHYeCcKON XUMUU

33 |[KoHTponbHas paboTta Ne3 1o Kypcy OpraHn4ecKoi XuMHUH

RlRrlRr|lRr[Rr|Rr[~] ~

34 [MTorosoe 3aHsATHE

w
&

Hroro

Coaep:xanue nporpammsl, 11 kiace

Crtpoenue BemecTs (14 1)

AToM — cnoxHas yactuua. CocTosiHue 3JIEKTPOHOB B aToMe. Pa3BuTue npeacTaBieHUl O CTPOCHHUH
atoma. Monenu crpoeHusi atoma. Sapo W 3IEKTPOHHAsT 000J04YKa. DIIEMEHTAPHBIE YaCTHUIIbI: MPOTOHHI,
HEUTPOHBI, AJIEKTPOHBI. M30TOMBI. DNeKTpoHHAs 000JI0YKa aroMma. DJIEKTPOHHBIA CION (dHEepreTUdecKuit
ypoBeHb). Opburtanb, 3MeKTpoHHBIE 00saka. OCOOCHHOCTU CTPOEHUE DJEKTPOHHBIX O0O0JIOYEK aTOMOB.
[Topsmok 3anOTHEHHS AIEKTPOHAMH YHEPTETHUECKUX YPOBHEH U MOIypOBHEH. DIEKTPOHHBIE KOH(MUTYpaIu
aTOMOB XUMHYECKHUX DJIEMEHTOB.

[lepnonnueckunii 3akoH M crpoeHue aroma. OtkpbiTue lleprognyeckoro 3akoHa M CO3/1aHUE
[Tepuonnueckoit cuctemsl. Ilepuognyeckuit 3akoH u nepuoandeckas cucrema .M. MenneneeBa B cBere
yUEHUSI O CTPOCHHH aToMa. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB aTOMOB B MIEPUOAAX U TPYIax (TIaBHBIX
noarpynnax). 3uadenue [lepuoauueckoro 3akona u Ilepuonnueckoit cucremsr .M. Menneneena.

XuMuyeckasi CBsi3b. brnaropogHeie Taspl, OCOOCHHOCTHM CTpPOEHHs HX aromoB. [Iporiecchbl
BOCCTAaHOBJICHUSI U okucieHus. Katnonsl n anmonsl. MoHHas xummueckas cBsizb. CXembl 00pa3oBaHUS
BEILIECTB C HOHHOM XUMHUYECKOH CBs3b10. KpucTtamnmuueckue pemeTku. OHHbIE KPUCTATUIMYECKUE PEIIETKY.
[IpuMeps! BemecTB ¢ MOHHBIMH KPUCTAJUIMYECKUMH PEIIeTKaMu U uX cBoiicTBa. Kiaccudukarus HOHOB: 10
coCTaBy (IIPOCTHIE U CIIOXKHBIE), IO 3HAKY 3apsAia (KAaTHOHBI U aHUOHBI).

KoBanenTHast xumMuueckas cBs3b. KoBalieHTHas xummdeckas CBsi3b. (CxemMbl 00pa3oBaHUSA
KOBQJIEHTHOM XMMUYECKOH CBS3U. DNEKTPOOTpULATENbHOCTD. [osipHas 1 HEenoJisspHasi KOBAJICHTHBIE CBS3H.
Junonb. IlomsipHocTe  MoJieKysd. MexaHu3Mbl  00pa3oBaHWsS KOBAICHTHOM XWMHUYECKOW  CBS3H.



MounekynspHble 1 aTOMHbBIE KPUCTAININYECKUE PEIIETKU. [IpuMepbl BEIECTB ¢ MOJIEKYIIPHBIMUA U AaTOMHBIMU
KPUCTAJUTMYECKUMU PEIIETKAMHU U UX CBOMCTBA.

Merammdeckas XuMudeckass cBsi3b. OCOOCHHOCTH CTPOEHHUS aTOMOB METAJJIOB. MeTayuimuyeckas
KpUCTaJIJTNYECKast penieTka, Gu3nyecKue CBOMCTBA METAJIOB: INIACTUYHOCTb, JIEKTPO- U TEILJIONPOBOAHOCTH,
METAJTUYECKHi O1eck. Merayumyeckue cruiaBbl (OpoH3a, 4yTyH, CTajlb, JIOPATIOMIHHN ).

Bopoponnas cBsizb. Mexanusm 00pa3oBaHUS BOJOPOJHOHN CBsi3U. BHyTpuMosexkynspHas u
MEXMOJICKYJISIpHAs: BOJOPOIHAS CBsI3b. BogopoHas cBs3b B OeNkax U HYKJICHHOBBIX KHUCIIOTAX.

[Tonmumepsl opranuueckue u Heopranumueckue. Ilomumepsl. Ilmactmaccel. Knaccuduxarms
MOJIMMEPOB TI0 IMPOUCXOKICHUIO (OMOIMOTUMEPBI, MCKYCCTBEHHBIE M CHHTETUYECKHE IOJIMMEPBI) U IO
OTHOIICHHUIO K HAarpeBaHHIO (TepMOIUIACThl M TepMopeakToruiactel). [Ipumepsr miactmace. Bosokna.
IIpuposaHble BOIOKHA (3KMBOTHBIE, PACTUTENIbHBIE U MUHEPAJIbHBIE), XUMUYECKUE BOJIOKHA (MCKYCCTBEHHbIE
u cuHTeTnuyeckue). Heopranmueckue noiuMepsl.

Hucnepcusie cuctemsl. JlucniepcuonHas cpena u aucnepcHas (asza. Kiaccuduxanus aucnepcHbIX
CUCTEM II0 arperaTHoMy cocTosiHuio. Knaccudukaius AMCIEPCHBIX CHUCTEM IO pa3Mepy 4dacTull ¢asbl.
Omynbenn. CycnieH3uu. A3po30iu.

Cocras BemiecTBa. 3aKOH OCTOSHCTBA cOcTaBa BemiecTBa. MHbopMalius, KOTOPYI0 MOKHO HOTYyYUTh
U3 MOJIEKYIsApHOH (popmynsl (popmynbHoi enununbl). Cmecn. MaccoBast 1 0ObeMHasi A0S KOMIIOHEHTA
cMecu. MaccoBasi 10J1s1 pacTBOPEHHOro BellecTBa. MaccoBas oiid npuMeceid. MaccoBasi 10y1s1 IPOAYKTa
peakuuu. MossipHas KOHUEHTpaLusl.

Xumuueckue peakiun (10 1)

XUMUYECKUE PeaKkIuy, WM XUuMU4eckue siBieHus. Kinaccudukanus XuMudeckux peakiuil. Peakium
COCIMHEHUS, PA3JIOKEHUS, 3aMEIlIeHUss U OOMEeHa, yCIOBHS UX MPOTEKaHUs. DK30- U DHJIOTEPMHUYECKHE
peakiuu. TerutoBod 3¢ ¢deKkT XuMHUecKoW peaknuu. TepMOXMMHUYecKoe ypaBHEHHE. | OMOTEHHBIE U
reTEePOreHHbIE PEAKIINH.

CxopocTb XUMHUYECKOH peakiuu. PakTopbl, BIUSAIOLINE HA CKOPOCTh XUMUYECKOU peakiuu. [Ipasuiio
Bant-T'odda. @epmentsl. Marubutopsl. O6paTuMocTh XUMHUYECKOH peakiuu. HeoOpaTtumeie 1 oOpaTuMblie
peakunn. Xumuyeckoe paBHoBecue. [Ipunuun Jle [latense. YcnoBusi CMEIIEHUSI pABHOBECHUS B PEAKLIMH
CHHTE3a aMMHaKa. BeIOOp ONTUMANbHBIX YCIOBUH.

Poub BobI B XUMHUECKUX peakiusax. PacTBopenne kak (GU3HKO-XUMUYECKUH MPOIecc. DIEKTPOIUTHI.
CreneHsp 1eKTpONUTHYECKON Arccoruanyu. CUIbHbIE U cabble AIeKTPOIUThL. KUCI0ThI, OCHOBAHUS U COTH
B CBETE JIEKTPOIMTHUYECCKOI qucconmanuu. Bomgopoausiii mokaszarens (PH) pactBopa. Peakuuu rugparanuu.
I'maponu3 B OpraHMYecKOil U HEOPraHMYECKON XUMUU.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb okucieHns OKUCIUTENb U BOCCTAHOBUTEID,
OKHCJICHHME U BOCCTaHOBJIEHHE. ODJIEKTPOHHBIA OanaHc. DJEKTpoJu3. DIEKTPOIU3 pacIulaBa U pacTBOpa
xsnopuaa Harpus. [lonyuenune amroMunus. [IpuMeHeHne 3J1€KTpOIn3a B IPOMBIIIEHHOCTH.

[Tpaktuyeckas padora Ne2. Pemenue skcriepuMeHTAIbHBIX 3324 MO TeMe «XHUMUYECKas peaklus»

BemecrBa n nx cBoiicrea (10 1)

Mertamnsl. XMMHUYECKHE CBOWCTBA METAJUIOB: B3aUMOJEHCTBUE ¢ HEMETAJUIAMHU, BOJIOM, pacTBOpaMu
KHCIIOT U COJIel, MeTajyioTepMusl. DNEKTPOXUMHUYECKUN psJl HanpsokeHUuM metauioB. OOmue crocoObl
nonydyeHuss mertamwioB. Kopposuss meramnoB. XuMHYecKas M 3IIEKTpOXHMHUYecKas Koppo3us. CrocoObl
3aIIUATHI OT KOPPO3HH.

Hewmeramnsl. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA THUIIMYHBIX HEMETAUIOB. BomoponHsie
COCIMHEHMS HEMETAJLIOB.

Kucnorsl. Knaccudukauus u XuMudyeckue cBoicTBa KUCIOT. OCOOEHHOCTH B3aMMOAECHUCTBUS
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI M Aa30THOM KHCIOTHI JII0OOM KOHILIEHTpalUMM C MEeTaulaMu.
KauecTBeHHBIE peaKkIIM Ha AaHUOHBI KUCJIOT.

OcHoBanus. Knaccudukanust ocHoBaHW. XUMHUYECKHE CBOMCTBA OCHOBaHUH.

Counu. Knaccuduxanus coseii u Baxxueimue npenctapureny. KauecTBeHHbIE peakIiMi HAKATHOHBI.

I'eneTndeckas CBs3b MEX]Y KJIACCAMH HEOPTaHMYECKUX M OPraHWYECKHX BellecTB. ['eHeTmyeckne
PAABI METAJUIOB M HEMETAJUIOB. | €HETHUECKHE Psi/ibl OPraHUYECKUX COEIUHEHUM.

[Ipaktuueckass pabora Ne 3. PemeHue sKcrepuMEHTAIBHBIX 3amad mo TeMe «BemectBa m mx
CBOMCTBa».

Y4yeOHO-TEeMAaTHUYECKUH IJIAH



Nen/m  |HasBanme pazziesia, TeMbl KommuecrBo
4acoB
1 Crpoenue Beects (14 1) 14
2 Xumuueckue peaxiuu (10 q) 10
3 BemectBa u ux cBorictsa (10 4.) 10
Hroro 34
TemaTH4eckoe NJIAHUPOBAHHE
KoJ- Bo
Ne Tema ypoka JacoB
n/n
Ctpoenue Bemectn (14 )
1 |OcHOBHBIE CBEJIEHUS O CTPOCHUHU aToMa 1
2 [[leppoguueckasl CHCTEMAa XMMUYECKHUX 3JIEMEHTOB U YYEHHE O CTPOEHUH aTOMa 1
3 |CraHOBJIEHME U pa3BUTHE NEPUOTUYECKOT0 3aKOHA U TEOPHH XMMUYECKOTO
CTpOCHUs 1
4 |MonHast XuMHUYEeCKas CBSI3b M MOHHBIC KPUCTAIUTMUECKUE PEIIETKH 1
5-6 [KoBaneHTHast xumudeckast CBsI3b 2
7 |Metasnueckast XMuMU4ecKasl CBsI3b 1
8 |BomopoaHast XUMHYECKast CBS3b 1
9 |Pewenue 3amau 1
10 [[Tormmepsr 1
11 lucnepcHble cucteMsl (¢ ucnojb3oBaHueM obopynoBanus «Touka PocTtay) 1
12 |Peuienue 3anau 1
13 |06006menue u cucremMarru3anus 3HaHuii 1o Teme «CTpOeHUE BEIeCTBa» 1
14 KontponsHas padora Nel mo teme «CTpoeHHE BEIIECTBY 1
Xumunueckue peakiuu (10 u)
15 |[Knaccuduxarms XuMUYeCKUX peaKkiuit 1
16 |CxopocTh XUMHUECKUX peakluii (c UCTonbp30BaHueM 00opynoBanus «Touka 1
Pocray)
17 |OOpatuMOCTh XUMHUYECKUX peaklnii. XMMHUECKOE paBHOBECUE U CIIOCOOBI €ro 1
CMELICHHUS.
18 [maponus 1
19 |OkucauTenpHO-BOCCTAHOBUTEIBHBIE PEAKIMH (C HMCIIOJIB30BAaHHEM 000pYyI0BaHUs|L
«Touka PocTay)
20 [37eKTpoH3 pacIuiaBOB U PAaCTBOPOB 1
21 [[IpakTHuecKkoe NpUMEHEHHE HIIEKTPOIN3A 1
22 [[IpaxTrueckas padota Ne 1. Perrenune skcriepuMeHTaIbHBIX 33124 110 TEME 1
«XUMHUYECKasi peakius»
23 |O6o01meHue U cucTeMaTh3anys 3HaHUH 1o TeMe «XUMUYEeCKHe PeakLinn 1
24 |KonTponpHas padoTa Ne2 o Teme « XMMHUYECKUE PEaKIIHI» 1
BemecTBa u ux cpoiicrea (10 yacoB)
25 [Metamisl (¢ ucnoiib3oBaHueM obopymoBanus «Touka PocTay) 1
26 |Hemertasmisl 1
27 |Heopranmdeckue U opraHMyeckue KHCIOTHI (C HCIOIb30BaHuEM oOopyaoBanus |1
«Touka Poctay)
28 |Heopranmueckue M opraHMyeckrue OCHOBaHHS (C MCIIOIb30BaHUEM 00opyaoBaHus |1
«Touka Poctay)
29 |Heopranunueckue u opraHnyeckue aM(poTepHble COSTUHEHUS 1




30

Comnn

31

[TpaxTrueckas padota No2. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe
«BelecTBa 1 UX CBOUCTBa»

32

O06001IeHYE ¥ cucTeMaTh3alus 3HaHuil no TeMe «BerecTBa U ux CBOMCTBAY

33

KontposbHas padota Ne3 no teme «BelecTBa 1 UX CBOHCTBa»

34

ToroBoe 3anaTue







		2023-10-16T09:38:55+0500
	Бондаренко Анна Юрьевна




