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HOSACHUTEJBHAS 3AIIUCKA

[Iporpamma mo XMMHM Ha ypOBHE cpegHero ofiiero oOpa3oBaHMs pa3paboTaHa Ha ocHoBe dDegepanbHOTO
3akoHa OT 29.12.2012 No 273-®3 «0O6 obpasoBanun B Poccuiickoit deneparum», TpeOOBaHHH K pe3yibTaTaM
ocBoeHUsl (hefepaNbHON  00pa3oBaTENBbHON TNporpaMMmbl  cpeaHero obmiero obpaszoBanus (DOII  COO),
mpencTaBiIeHHEIX B (DemepabHOM TOCydapcTBEHHOM obOpasoBatensHOoM craHmapte COO, c¢ yuérom Konnenmum
MpernofaBanns ydeOHOro mpeamera «XWMHS» B 00pa3oBaTeNbHBIX oOpraHm3anuax Poccuiickoit ®eneparum,
peanu3yonx OCHOBHBIE 00pa3oBaTelibHbIE MPOTPaMMBbI, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruy pa3BUTHS BOCITUTAHUS
B Poccutickoit @enepanun Ha niepuoA 1o 2025 roga» (Pacmopsokenune [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOM0B K pa3pabOTKe MPOrpaMMbl MO XHWMHH, K OIPENeleHHI0 O0Iel cTpaTrerud OO0ydeHws,
BOCTIMTAaHUS U Pa3BUTHA OOYUYAIONIUXCA CpPelCTBAMH yueOHoro mpenMera «Xumus» it 10—11 kimaccoB Ha 6a30BoM
ypoBHEe cocTaBwim KoHIentyanbHble noioxerns OPI'OC COO o B3auM0OOOYCIOBICHHOCTH IEJeH, ComepikaHus,
pe3ynpTaToB 00yUEHUS U TPEOOBaHHA K YPOBHIO TIOATOTOBKH BEIITYCKHHUKOB.

XuMudeckoe oOpa3oBaHWE, IOydaeMOe BBITYCKHUKaMU O00IIeo0pa3oBaTeIbHON OpraHW3allui, SBISETCS
HEOTHEMIIEMOU JacThI0 X 00pa3oBaHHOCTH. OHO CIY’)KHUT 3aBEPIIAIOIIAM STAllOM pean3allii Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YpOBHE KIIOUEBHIX I[IEHHOCTEH, MPUCYIIMX MEJIOCTHOW CHCTEME XHUMHYECKOro o0pazoBaHH. JTH
[IEHHOCTH KaCalOTCs MO3HAHWS 3aKOHOB MPHUPOIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl YENIOBEKa, a
TaK)Ke IKOJIOTHIECKH 000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJHON cpene. Peanm3yercs xumudaeckoe
oOpa3oBanre 00ydJarONINXCs Ha YPOBHE CPEIHET0 OOIIEero 00pa3oBaHUs CPeACTBAMHU y4eOHOTO MpeaMeTa «XUMUSD»,
COJIep’KaHUe M MOCTPOCHUE KOTOPOTO OIPENEICHBI B MPOTrpaMMe M0 XUMHUH C yUETOM CHEIM(PUKNA HAYKA XUMUH, €€
3HAaYeHUS B MMO3HAHHUH MPUPOJBI U B MAaTePUAIBHOM )XKU3HH OOIIIECTBA, a TAKXKE C yIETOM OOIIUX IeNIel U IPUHITUIIOB,
XapaKTepU3yIINX COBPEMEHHOE COCTOSIHIE CUCTEMEBI CpeTHero odmiero odpa3osanus B Poccuiickoit deneparum.

XuUMHS KaK DIIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK HWIPaeT OCOOYI0 pOJb B COBPEMEHHOW MHMBHIIM3AIUH, B
CO3/IaHMM HOBOW 0a3bl MaTepualbHOH KynbTyphl. OHa BHOCHT CBOW BKJIaJ B (DOPMHUpPOBAHWE PAIMOHATBHOTO
HAYYHOTO MBIIUICHUS, B CO3JIaHHUE EIOCTHOTO MpeACTaBleHHS 00 OKpyKarolleM MHUpE KaK O €IWHCTBE MPUPOJBI U
YenoBeka, KoTopoe (GOpMHPYETCs B XMMHH Ha OCHOBE IOHMMAaHHs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEro MHpa,
OCO3HAHUS B3aUMOCBSI3U MEXK]Iy CTPOCHUEM BEIIECTB, MX CBOHCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU MIPHUMEHEHUSI.

TecHO B3aUMOJICUCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThEMJIEMOW YacTbl0 MUPOBOM
KYJIBTYPBI, HEOOXOIMMBIM YCIIOBHEM YCIIEITHOTO TPY/a U )KU3HU KaXKJI0T0 uieHa oomecTBa. CoBpeMeHHas! XUMHS KaK
HayKa CO3HJaTelbHas, KaKk HayKa BBICOKHX TEXHOJIOTHI HallpaBJieHa Ha pelleHHe IIo0abHBIX MPOOJIEM YCTOHYUBOTO
Pa3BHUTHS Y€JIOBEUECTBA — CHIPHEBOM, SHEPrETHUSCKOM, ITUILIEBOM, IKOJIOTHYECKON 0€30MACHOCTH M OXPaHbI 3710POBbSI.

B coorBeTcTBUMUM ¢ OOHIMMM LENSIMH M MPUHIMIIAMU CPETHETO OOIIEro oO0pa3OBaHUs COJIEpKaHUE IMpeaMera
«Xumust» (10—-11 kmacchl, 6a30BbI YpOBEHb HM3yUeHHS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO
MOJITOTOBKY OOYYalolIMXcs, HEOOXOMUMYIO WM JUIsi BBIPAaOOTKM MHPOBO33PEHYECKUX OPHEHTHPOB, YCIIEHIHOTO
BKITIOUCHUS B )KHM3Hb COIIMYMa, TIPOJIOJDKEHUS] 00pa30BaHUs B PA3IMUHBIX O0JIACTSX, HE CBA3aHHBIX HEIIOCPEICTBEHHO
C XUMHEM.

CocTaBngomuMHu TIpeaMeTa «XUMUs» SBISIIOTCS 0a3oBble Kypchl — «Opranuueckas xumus» u «OO0mas u
HEOpraHu4yecKkass XHUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOW HAYKH:
CHCTeMa 3HaHWH 10 HEOPraHWYECKOW XMMHHM (C BKIIIOUYEHHEM 3HAHWN M3 OOIel XWMHUHU) W OPraHWYeCKOH XUMHH.
®dopMupoBaHHE JaHHOW CHCTEMbI 3HAHUH TIPU U3YYCHUH MpeIMeTa 00eCcIieYHBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUH XUMUHU.

CrpykTypa coaepaHus KypcoB — «Oprammueckas xumms»y #u «OOmass W HeopraHWYecKas XuMUI)
chopMHupoBaHa B MpOTrpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOTO IOJX0/Ja K HM3YYEeHHIO Y4eOHOTro Martepuana H
00ycCJIOBJIEHAa UCTOPUYECKH OOOCHOBaHHBIM Pa3BUTHEM 3HAHHMH Ha ONpEeAETIEHHBIX TEOPETHYECKHX ypOBHAX. Tak, B
Kypce OpraHMYeCKOW XMMHUH BEIIECTBA PACCMaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOH TEOPHUU CTPOCHUSI OPraHUYECKUX
COCJIMHEHHH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHX U DJICKTPOHHBIX MPEICTAaBICHUI 0 cTpoeHHH BelecTB. CBeneHus
00 M3y4aeMbIX B Kypce BELIECTBaX AAIOTCS B Pa3BUTUH — OT YIJIEBOAOPOAOB JIO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenHeHNH. B kypce opraHnveckoil XMMHUU MOIy4aloT pa3BUTHE cHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOLIETO
o0pa3oBaHMs TEPBOHAYAIBHBIC MPEICTABICHUS O XUMHUYECKOH CBS3M, KIacCH(HUKAIMOHHBIX MPHU3HAKaX BEILECTB,
3aBHCHUMOCTH CBOWCTB BELIECTB OT X CTPOCHUS, 0 XUMUYECKOH peakuuu.

[Ton HOBBIM yriIOM 3peHHs B mpeaMere «XUMHUs» 0a30BOTO YPOBHS paccMaTpHBAETCs M3YUEHHBIH Ha ypOBHE
OCHOBHOTO 00mIero o0pa3oBaHUs TEOPETHYECKHH MaTepual M (AaKTOJIOTHYECKHE CBEOCHHS O BEIIECTBAX W
XUMUYecKoil peaknuu. Tak, B dacTHOCTH, B Kypce «OOmas u HeopraHudyeckas XUMHUS» OOydJaromuMCs
NPEAOCTABISCTCS BO3MOXKHOCTH OCO3HATh 3HAaYeHHE MEPUOJMYECKOro 3aKoHa C OOIIETEOPETHUECKHX U



METOI0JIOTHYECKHX MMO3UIIUH, IIy0)Ke MOHATh HCTOPUUECKOE M3MEHEHHE (DYHKIMH TOr0 3aKoHa — OT 0000IaroImei
JI0 OOBACHSIONIEH U TIPOTHO3UPYIOIICH.

EnuHast cuctema 3HaHUM 0 BaXKHEUIIIUX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUH, a TaAKKe
0 XMMHYECKUX PEAKIUAX, UX CYINTHOCTH W 3aKOHOMEPHOCTSAX MPOTEKaHUs momonHseTcs B Kypcax 10 u 11 kmaccos
3JIEMEHTaMH CONIEP’KaHUs, UMEIOIIMMH KyJIbTYPOJIOTHUECKUN W MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT
MMOHUMAHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMU HayKaMH, PACKPBIBAIOT €€ poJib B MO3HABATEJIBHON M MPAKTUYECKOU
JIESTEIbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCHHTAHUIO YBaXXEHHsI K IIPOIECCY TBOPYECTBA B OONACTH TEOPUH U
MPAKTHYECKUX TPUIOKEHUH XHMHH, TTOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JHMYHOCTHO
3HAYMMBIX TPOOJIeMax, CBS3aHHBIX C XHMHEH, KPUTHYCCKH OCMBICIMBATH HWH(DOPMAITHIO W TIPUMEHATH €€ I
MONIOJIHEHUST 3HAHUM, pElICHHs] UHTEIUICKTYaJIbHBIX M 3KCIHEPHUMEHTAJIBHBIX HCCIEAOBATEIBCKUX 331ad. B nenom
conmepkanue ydeOHOro mpeaMmera «XWMHS» JaHHOTO YPOBHA HM3YYCHHS OPHEHTHPOBAHO Ha (popMHpoBaHWE Yy
00yJarommxcss MHPOBO33PEHUYECKOW OCHOBBI MJIsi TOHWMAaHUSA (GIIOCODCKUX HAeH, TakuX Kak: MaTepHaIbHOEe
€MHCTBO HEOPTAaHUYIECKOTO W OPTaHUIECKOTO MUPA, OOYCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh TIPUPOTHBIX SBICHAN MyTEM JKCIIEPUMEHTa W PEIICHUS MMPOTUBOPEUHA MEXKIY HOBBIMU (pakTamu H
TEOPETHIECKUMH TPEATOChUIKaMHU, OCO3HAHNE POJIM XMMHHU B PEIICHUH IKOJOTHYECKHX MPoOJeM, a Takke mpobdiemM
cOepekeHHs PHEPTeTUIECKIX PECYPCOB, CHIPBS, CO3/IaHMSI HOBBIX TEXHOJIOTHI U MaTepHAIIOB.

B mutane pemeHus 3a7a4 BOCIUTAHUS, Pa3BUTHS M COMUANHM3ANNA OOYYAIOIIUXCA MPUHATHIE MTPOTPaMMOU IO
XUMHUH TIOOXOABI K OIPENENIeHHI0 COACPKAHWA W TIOCTPOCHHS TpeaMeTa IpeaycMaTpuBaioT (HopMupoBaHUE
YHUBEPCAIBHBIX YUYCOHBIX JCHCTBHN, UMEIONIMX 0a30BOE 3HAYCHHE JJIS PA3IMYHBIX BUJIOB JCATCILHOCTU: PEIICHUS
npo0JieM, MoKcKa, aHaiu3a U 00pabOTKH WHGOPMAIMK, HEOOXOIAUMBIX JUIsl TPUOOPETCHHS OIBITa MPAKTUYCCKOU U
HCCIIeIOBATEIIbCKOM eATEILHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITO3HAHUH XUMHUHU.

B npakTuke npernosaBaHusl XMMUHU KaKk Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U HA YPOBHE CPEIHETO
o0miero 00pa3oBaHusi, MPH OIPEICICHUN COJCPIKATCILHOM XapaKTCPUCTUKU IENed HW3YyYeHUs mpeaMeTa
HaIpPaBJICHUEM TEPBOCTCIICHHONW 3HAYMMOCTH TPAAWIIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKOW HAyKU
Kak 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM ACSITEILHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHECHTOB
MHUPOBOU KyIbTypbl. C METOAMYECKOW TOUKHM 3PEHHUS TAKOW TOJXOJ]l K OMpPENeNCHUIO Ielied M3ydeHUs MpeaMera
SIBJISICTCSI BIIOJTHE OTIPABIAHHBIM.

CornacHo JaHHOH TOYKe 3pEHUS TTIAaBHBIMU ENISIMU U3yYeHUs TpeaMera « XuMus» Ha 6azoBoM yposHe (10 =11
KIJL.) SIBJISIEOTCSI:

e (OpMHUPOBaHUE CHUCTEMbl XHMHUYECKHUX 3HAHHWHA KaK Ba)KHEHIIEH COCTaBISIONIEH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIFOUEBBIC MMOHATHA, (PyHIaMEHTaIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHUE W MOHHUMAaHHE CYIIHOCTH JOCTYITHBIX 000OIIEHHI MHPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opMHUPOBaHUE U PA3BUTHE MPEJICTABICHNH O HAYYHBIX METO/IaX ITO3HAHMS BEIIECTB U XUMHUYECKUX PEAKITHIA,
HEOOXOJMMBIX I TPUOOPETEHUS] YMEHHI OPHEHTHPOBATHCS B MHpPE BEIIECTB M XUMHUYECKUX SBICHHIA,
HMMEIOIIHUX MECTO B IPUPOAE, B MPAKTHUECKON U TTOBCETHEBHOMN KU3HU;

e Da3BUTHE YMEHHUU U CIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAONMIOACHHEM W OOBSICHEHUEM XHMHUYECKOTO
SKCIIEPUMEHTA, COOTIOACHNEM TIPABUII 0€30TIACHOTO OOPAIICHHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHasi XapakTepUCTHUKA LeJIel U 3a7]a4 U3y4YeHUs NpeIMeTa B IporpaMMe 1Mo XUMUU
YTOYHEHA ¥ CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBHIMH NMPUOPUTETAMHU B CUCTEME CPEIIHETO 00IIero o0pa3oBaHuUs.
CerogHss B MpenojaBaHUM XUMHW B OOJBINEH CTEMEHH OTHAETCA MPEANOYTCHHE MPAKTUYECKONH KOMIIOHEHTE
CoJIep)KaHusi OOYy4YeHHs, OPHUCHTUPOBAHHOM Ha IOATOTOBKY BBITYCKHHKA O00Ie00pa3oBaTeIbHON OpraHu3aluy,
BJIAQJICIOIIETO HE HAOOPOM 3HaHUH, a (PYHKIIMOHAJIBHONW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTHBHOTO
TTOJTYYICHISI 3HAHUH U IPUMEHECHHS UX B PEATbHOM JKU3HU JIJIS1 PEIICHUS MTPAKTUYECKUX 3a7ad.

B cBs3u ¢ 3TUM TIpU M3YUYEHUH TIpeaMeTa «XUMUS» TOMHUHHUPYIONIee 3HAUCHHE MPHOOPETAIOT TaKUe IeIH U
3aJa4M, KaK:

ajanTtaiuys 00yJarImuXxcs K YCIOBUAM JHHAMUYHO Pa3BUBAIOIIETOCS MUPA, (OPMHUPOBAHUE MHTEUICKTYaJIbHO
pPa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpa30BaHUIO, COTPYIAHHUYECTBY, CAMOCTOSTEIIBHOMY IPHUHSATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIIMIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHUE y 00YYArOIIUXCS KIFOUYEBBIX HABBHIKOB (KIFOUEBBIX KOMIIETCHIIMI), HUMEIOIIUX YHHUBEPCAILHOE
3HAYCHHUE JUIS Pa3IMYHBIX BUIOB JCSATEIBLHOCTHU: PEIICHUs HpoOJeM, MOKCKa, aHajlu3a U 00paObOTKH MH(OpMAIUH,
HEOOXOAMMBIX IJIsi TMPHUOOPETCHHS OIBITA NEATEIHLHOCTH, KOTOpPAasl 3aHUMAcT BaKHOEC MECTO B IO3HAHUU XHMHH, a



TaKoKe JUIS OLIEHKH C MO3UIMH SKOJIOTHYECKOH 0e30IacHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHIECKUX IPOLIECCOB
Ha OPTraHM3M 4elIOBEKa U MPUPOIHYIO CPELy;

pa3BHUTHE TI03HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKHMX CIIOCOOHOCTEH 00ydJarommxcs:
CIIOCOOHOCTH CaMOCTOSATENBHO NPHOOpEeTaTh HOBBIE 3HAHHWA 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
HOTPeOHOCTAMH, HCIIONB30BaTh COBPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJIOTHH IS TOMCKAa W aHalIW3a y4eOHOH H
Hay4YHO-TIOYJISIPHOM MH(OPMALINH XUMHIECKOTO COJIePIKaHHS;

(dopMupoBaHHe U pa3BUTHE y 00YJAIOMINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHNUS, HAaOII0IaTeTbHOCTH,
COOpaHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUHM W IPOBEACHHH
XMMHYECKOTO YKCIICPUMEHTA;

BOCHHTAHHE Y 00YJaIOMUXCs YOeKIEHHOCTH B TYMaHUCTHYECKON HAIIPABICHHOCTH XHUMUH, €€ BaKHOH pOJH B
pelIeHNH TI00ANBHBIX HPOOJIEM PAIMOHAIBHOTO MPHUPOIOIIOIH30BAHNS, MOMOIHEHNS SHEPTeTHYECKUX PECypcoB U
COXpaHEHHsI MPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOAMMOCTH OEpEeKHOTO OTHOLICHUS K HMPHUPOJE M CBOEMY
3JI0pPOBBIO, @ TAKXKE MIPUOOPETEHHS ONBITA UCIIOTH30BAHMS MOTYUYCHHBIX 3HAHUH [UIS IPHHATHS TPAMOTHBIX PELICHHN B
CHUTYAIHsX, CBI3aHHBIX C XUMHIECKUMH SIBICHUSMH.

B yuebHOM TUTaHE cpemHero obmiero oOpa3oBaHHs MpeAMeT «XUMHs 0a30BOrO YPOBHS BXOIUT B COCTaB
npenMeTHOH o0macTn «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

O01ee 9yuCIIO 9acoB, OTBEIEHHBIX I U3yUSHHS] XUMHHW, Ha 0a30BOM YPOBHE CPEIHETO O0IIero o0pa3oBaHuUs,
coctaBisieT 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hemenro), B 11 kimacce — 34 vaca (1 gac B Hemelmo).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKAS XUMUSA

TeopeTn4yecKkue 0CHOBbI OPraHUYeCKOH XUMHUHU

IIpenmeT opranuyeckoil XMMHHU: €€ BO3ZHUKHOBEHHE, pPAa3BUTHE M 3HAYCHHE B MOIYYEHHWH HOBBIX BEIIECTB U
MaTepuayioB. Teopus CTPOCHHS OpraHMYeckux coeauHeHuit A. M. bytimepoBa, €€ OCHOBHBIC TIOJOXKCHHUSL.
CtpykTypHBIE (OPMYJIBI OpraHUYEeCKUX BeIIeCTB. ['OMoyorusi, M3omepus. XWMHYECKas CBSI3b B OPraHUYECKUX
COEJIMHEHHSIX — OJIMHAPHBIE U KPaTHbIE CBS3H.

[MpencraBienue o KiIacCUPHUKAINNK OpPraHUYECKUX BelIeCTB. HOMEHKIaTypa OpraHWYecKHWX COeJIMHEHUH
(cuctemaTnueckas) ¥ TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIINX MpeACTaBUTENEH KIacCOB OPraHUYEeCKHUX BEIECTB.

OKcliepuMeHTaNbHBIE METOJbl HM3Y4YEHHUS BEIIeCTB M MX MPEBpAIlCHUH: O3HaKOMIIEHHEe C o0Opa3iaMu
OpraHMYECKUX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJETUPOBAHHE MOJEKYJl OpPraHMYECKHUX BEIECTB,
HaAOJI0JIEHNE U OINKCaHUE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHNI0 OPraHMYECKHUX BEIIECTB IPU HArpeBaHHUU
(nnaBieHue, OOYTIMBaHUE H TOPEHHE).

Yraesonopoasl

ATIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUI pAa. MeTaH M 3TaH — NMPOCTEHINe MPEJCTaBUTEIH AKaHOB!
(usnveckne W XMMUYECKHE CBOWCTBA (peakIyy 3aMelIeHWs] W TOPCHUs), HAXOXKICHHWE B NPHUPOJIE, TONyUYCHHE H
MIPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHHA DPsl. DTHIEH W TPOMIIEH — MPOCTEHIINE MpenCcTaBUTENH
AIKCHOB: (PU3UUECKHE H XUMUIESCKHE CBOMCTBA (PEaKIMU THIPUPOBAHMUS, TaJIOT€HUPOBAHHUS, THPATAIINN, OKACIICHHSI
Y TIOJIMMEPHU3aIiH ), IOJy4IeHHEe U IPUMEHEHHE.

Ankanuensl: Oytaguen-1,3 u merunOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE CBOWCTBA (peaxuus
nojauMepusauun). [lonmyueHne CHHTETUYECKOTO KayuyKa U pe3UHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psil. ALIETHUIIEH — MPOCTEUIINH NpeACTaBUTENb
QJIKMHOB: COCTaB, CTpOEHHE, (PU3NUECKHME M XUMHYECKHE CBOWCTBAa (pEakUWH THAPHUPOBAHUS, TaIOTCHUPOBAHHS,
TUpaTalluy, TOPEHUs ), TOTyYeHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, puznyeckne W XMMHYECKHE CBOMCTBA (peakUUH TaJOreHUPOBAaHHSA U
HUTPOBaHMUsI), TIOyUYeHHE U IPUMEHeHHe. T0.1yon. cocmas, cmpoenue, (usuyeckue u Xumuieckue ceolcmea (peaxyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUS), NOJYYeHue u npumeHneHue. TOKCHUHOCTh apeHOB. | eHeTHUecKas CBA3b MEXIY
YTIEBOIOPOIaMH, IPUHAUIEKAIIMMH K Pa3IMYHBIM KJIaccaM.

[Ipupoansie McTOYHHMKH YriaeBogopoaoB. IlpuponHblii ra3 u momyTHele HedTsHble Tazbl. HedTs m e€
npoucxoxaeHne. CrnocoObl mepepaboTku HEPTU: MEPErOHKA, KPEKHHT (TEPMUUYECCKHN, KaTaTMTHYECKUH), THUPOIH3.



IIpoaykTel nepepaboTku HETH, UX MPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroyb U HPOIYKTHI €ro
epepadoTKH.

DKCTepUMeHTaIbHBIE METOABI U3yUEHHS BEIIECTB M MX NIPEBPAIIeHUI: 03HAKOMIIEHHE ¢ 00pa3IaMHt IIacTMAacc,
KaydyKOB W pe3uHbl, koiutekmmu «HedTs» U «Yromp», MOJeNWpOBaHHE MOIEKYNI YIJIEBOJAOPOAOB M
raJIOT €HOTPOU3BOIHBIX, TPOBEICHIE MPAKTHIECKON paboThl: OMyUeHHNE STHIIEHA U U3yUeHHE eT0 CBOICTB.

Pacuérnnie 3amaun.

Brruricnienus Mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOITHYECTBA FICXOIHOTO BEIIECTBA HITH

IPONYKTa PEAKLUH IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BELIECTB HJIU IPOAYKTOB
peaKInm).

Kucnopoacoaep:xamue oprannyeckue coeuHeHUs

[IpenenpHble OMHOATOMHBIE CIIUPTHL. METaHONI M 3TAaHOI: CTPOCHME, (PU3NYECKHUE M XUMHUYECKHE CBOICTBA
(peakuuy ¢ aKTHUBHBIMHM METaJUIaMH, TaJOr€HOBOAOPOJAMH, I'OpEHHE), NMpUMEHEHHE. BooopoaHbIE CBA3M MEXIY
MOJIEKyJIaMu ciupToB. JleficTBre MeTaHO/Ia ¥ 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble CIHMPTHI. OTHICHIVIMKOAb W TJIMLEPUH: CTPOEHHE, (pu3ndeckne M XUMHUYECKHE CBOICTBa
(B3aMMOAEHCTBHE CO ILIENOYHBIMM METaJUIaMH, KaueCTBEHHAsl peakiys Ha MHOroaroMHble crupThl). [leiicTBue Ha
OpraHusM uenoseka. [ [puMeHeHne TauueprHa U STUICHTJIUKOJIS.

®DeHoN: CTpOCHHE MOJEKYJBI, (PH3MUecKhe M XWMHUYECKHe CBOWCTBA. TOKCHYHOCTH (peHoma. [lpuvenenue
(henomna.

Anpnerunpl U kemownvl. opManbAerun, aneTanbIeTHA: CTpocHUE, (U3NUECKHEe M XWMHUYECKHE CBOMHCTBA
(peakuyy OKUCIEHHS U BOCCTAHOBIJIEHUS, KAU€CTBEHHBIE PEaKLIH), MOTy4YeHHE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeJieNibHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsT H YKCyCHasi KHCIOTBI: CTpPOEHHE,
(usnveckre U XMMHUYECKHE CBOWCTBA (CBOMCTBA, O0OIIME IS KJIacca KUCIOT, Peaklus dSTepUPHUKALNH), TOTYyICHUE U
npumenenue. CTeapuHOBas M OJICMHOBAsI KHCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJIH
BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEe JIeHiCTBHE.

Crnoxable 3QUpbl KaKk MPOW3BOAHBIC KapOOHOBBIX KUCIOT. ['maponu3 crnoxHbX 3¢upos. Kupsl. ['maponu3
s)kupoB. IIpuMeHeHne xKupoB. bronorudeckas pojb )KHPOB.

YTrneBopl: COCTaB, KilacCU(pUKAIMs YIIIeBOJOB (MOHO-, AM- M ToOJMcaxapuiabl). [Jroko3a — mpocTeimmii
MOHOCaXapHJl: OCOOCHHOCTH CTPOCHHUS MOJEKYJbI, (U3NYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
ruapokcugom Menu(ll), okucieHue aMMuadHBIM pacTBOpoM okcuua cepedpa(l), BoccTaHoBJICHHME, OpOXKEHHUE
[JIIOKO3bI), HaXOXJCHWE B TPUpOJlE, NMpHMEHEeHHe, Ouonormueckas poib. DorocuHTe3. PpyKToza Kak H30MEp
[JIFOKO3BL.

Kpaxman u unemnmronosza kak MpHpojHble monuMepbl. CTpoeHHe KpaxMmala M LeuTiofo3bl. Pu3ndeckue u
XUMHUYECKHE CBOWCTBA Kpaxmaiia (THAPOIIN3, KaUeCTBEHHAs pEaKIUs C HOI0M).

DKcrepuMeHTaNbHBIE METOIBl M3YUEHHsI BEIIECTB U UX TPEBpAIICHUI: POBEcHNE, HAOIIOICHNE U ONMCaHne
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIEHHE 3TaHOJa
okcuznoMm menu(ll)), MHOroaToMHBIX CHHPTOB (B3auMopelcTBue riunepuHa ¢ ruapokcuaoM meau(ll)), aapaerunnon
(oxucneHne aMMUAYHBIM pacTBopoM okcuna cepedpa(l) m ruapoxcumom memu(ll), B3amMopeiicTBue Kpaxmana c
MOJIOM), TIPOBE/ICHNE TPAKTUIECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnele 3anaun.

BorunciieHust 1o ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOINYeCTBAa UCXOTHOIO BEIIECTBA WU
NPOAYKTa PEAaKUUH MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOTO W3 HMCXOAHBIX BELIECTB MU IMPOAYKTOB
peaxuun).

A3oTcoaeprKale OpraHndeckiue COeTMHEHMSL.

AMHUHOKHUCIIOTBI Kak am(oTepHble OpraHuueckue coeanHeHus. Duzmueckue W XUMHUYECKHE CBOMCTBA
AMHHOKHCIIOT (Ha MpUMepe TiaunrHa). bruonornueckoe 3HaueHne aMMHOKUCIOT. [lentuapt.

benku xak npuponHbIe BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas, BTOpUUHAs U TpETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBA OEKOB: THAPOIIN3, ACHATYPALMsl, KAUECTBEHHbIE PEAaKIIUH Ha OEJIKU.

OKCIIepUMEHTANbHBIE METOAbl M3YYCHHUs BEIIECTB W WX IMpeBpalleHui: HaOJII0AeHHEe W ONHCaHHe
JEMOHCTPALIMOHHBIX OTBITOB: JIeHAaTypauus OENKOB IPH HATPEBAHUH, IBETHBIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKy/IsIpHBIE cOeUHEHNS

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIH: MOHOMEp, NMOJIHMEp, CTPYKTYpHOE 3BEHO,
CTENEHb MOJUMEpPHU3alluU, CPEeIHAA MOJEKyspHas Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSPHBIX
COEIMHEHUH — MOJIMMEpHU3alHs U TOJIUKOHACHCAIHS.



OKCTIepUMEHTaIbHbBIE METOABl HM3y4YeHHs BEIIECTB M WX IMPEeBpallleHHH: O3HAKOMIIEHHE ¢ oOpa3namu
MIPUPOIHBIX M NCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBA3H.

Peanm3zarus MexXIIpeIMETHBIX CBSI3€i pU N3ydeHUN opraHnndeckoil xuMuu B 10 Kitacce oCymiecTBIsIeTCs 4epe3
WCIIONb30BaHNE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK ¥ TIOHSATHHA, SBISIONIMXCS CHUCTEMHBIMH IS
OT/IENBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIKJIA.

OO0mue ecTecTBeHHO-HAYYHBIC TIOHSTHSA: SBIICHUE, HAyYHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIIN3, CHHTE3,
KITaCCH(HMKAIIHS, IEPHUOANIHOCTE, HAOIOIEHUE, N3MEPEeHHE, IKCIIEPUMEHT, MOJISIIUPOBaHNE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, JEKTPOH, MOJIEKYJa, JHEPTeTUIECKH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUECKUE BETUIUHBI U €AMHULIBI UX U3MEPEHHSL.

buonorus: knerka, opranusM, onocdepa, oOMeH BEIIECTB B opraHu3Me, (POTOCHHTE3, OMOTOTHIECKHA aKTUBHBIC
BeriecTBa (OEIKu, YIIeBOIBL, KUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, rOpHBIE TOPOBI, TTOJIE3HBIE HCKOMIAeMbIe, TOTUINBO, PECYPCHI.

TexHOMOTHSA: THIIEBBIE TIPOAYKTHI, OCHOBBI PAIMOHANBHOTO NMHTAHUS, MOIOIINE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE TIPenapaThl, MATePHAIBI U3 NCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHUH

XuMUYecKuii 31eMeHT. AToMm. Snpo aroma, M30TOIBL. OINEKTPOHHAas 000J0YKa. DHEPreTHYeCKHe YPOBHH,
HOypOBHU. ATOMHBIE opOHTay, S-, P-, d- ameMeHThl. OCOOCHHOCTH pacIpe/ieNeH s YIEKTPOHOB MO OpOHUTASIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(PUTYPaLIKs aTOMOB.

Ilepuognueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux snemeHTtoB JI. . MenneneeBa. CBs3b
IIEPUOINYECKOTO 3akoHa U llepuoguueckoil cucreMbl XxuMuueckux ieMeHToB J[. M. MenpeneeBa ¢ COBpEMEHHOM
TeopHel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
MIPOCTHIX M CIOXKHBIX BEIIECTB O IPYyIIaM U IepruoaM. 3HaueHUe MePHOANIECKOro 3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYecKasi CBA3b. BUIBI XUMHUECKOH CBA3M (KOBaJIEHTHAs HEMOJSIpHAs U TOJIIpHasd,
WOHHAsI, MeTaJuimdeckas). MexaHn3Mbl 00pa3oBaHUs KOBAJICHTHOW XHUMHYECKOH CBs3M (OOMEHHBIH W JOHOPHO-
akmenTopHbd). BomopoaHas cBs3k. BageHTHOCTh. DNEKTpoOTpHUIATeIbHOCTh. CTeneHb OKUCICHUS. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemecTBa MONEKYISIPHOTO M HEMOJIEKYJIAPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa BeIIeCTBA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOICTBA BEIIECTB OT TUIA KPUCTAITMUECKON PEIIETKH.

Ilonstne o aucnepcHBIX cucTemMax. VcTHHHBIE W KOJUIOMAHBIE PAcTBOpPBHL. MaccoBasi 0N BEUIeCTBa B
pacTBope.

Knaccugukanuss HeopraHndeckux coeJuHeHUi. HoMeHKIaTypa HeopraHW4ecKuX BellecTB. | eHeTHdeckas
CBSI3b HEOPTAaHMYECKUX BEIIECTB, MPUHAIIEKANTUX K PA3INIHBIM KIaccaMm.

Xumuueckas peaknus. Kinaccudukanuss XUMHUYECKUX PEakluii B HEOPraHUYECKOW W OPraHMYeCKOH XUMHUH.
3aKOH COXPaHEHUS MacChl BEHIECTB, 3aKOH COXPAaHEHHS U NIPEBPAIICHUS YHEPTUN TP XUMUYECKUX PEAKIIHAX.

CkopocTh peakmuu, €€ 3aBUCHMOCTb OT pa3iudHbIX (akTopoB. OOpaTuMble peaknmuud. XUMHYECKOe
paBHOBecue. DakTOphl, BIMAIOIINE Ha COCTOSHAE XUMUUecKoro paBHoBecus. [Tpunnun Jle Hlarense.

OnekTponutndeckas nuccouuanus. CuibHbie n cnalObie 37eKTponuThl. Cpena BOAHBIX PacTBOPOB BEHIECTB:
KHCIasi, HeUTpaibHas, MEI0YHasL.

OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKcliepUMEHTaNbHBIE METOABl HW3YYEHHMs BELIECTB W MX [PEBpallCHUI: JEMOHCTpanus —TaOJuIl
«Ilepmoguueckas cucreMa xumuueckux avieMeHToB Jl. WM. MeHpaeneeBa», u3yueHHe MOJENEH KPHCTAIIIMYECKHX
peIETOoK, HaOIIOCHNE U OTIMCAHNE IEMOHCTPAIIMOHHBIX 1 JIA0OPAaTOPHBIX OIBITOB (pa3jiokeHUe MEPOKCH A BOAOPOIa
B MPUCYTCTBUM KaTaJlN3aTopa, OMpPENEIEHUE CPeNlbl paCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO MHIUKATOpA,
peaknuy HOHHOTO OOMEHa), MPOBEINCHHE MpPaKTHUECKoW paboTel «BimsHUe pa3nuyHbIX (HaKTOPOB HA CKOPOCTD
XUMHUYECKOHN peakium».

Pacuérnele 3anaun.

PacuéTtel mo ypaBHEHMSAM XUMHYECKHX pEaKLIMi, B TOM YHCIE TEPMOXMMHUYECKHE pacUEThI, PACUETHI C
UCIIOJIb30BaHUEM MOHSTHS «MaccoBast JOJIS BEIIECTBA.



Heopranuyeckasi xumus

Hewmerannsl. [Tonoxxenne HemetaiioB B [lepuonnueckoit cucteme xumudeckux anemeHToB J[. Y. Menjeneena
U OCOOEHHOCTH CTpPOCHHWS aToMOB. DPU3NYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha MpHMeEpe
KHCIIOpoJa, cepbl, (pocdopa u yriepona).

XWUMHYecKHe CBOMCTBA BKHEHIINX HEMETAIIOB (TAJIOT€HOB, cephl, a3oTa, dochopa, yriepoga U KpeMHHI) U
WX COeIMHEHHH (OKCHIOB, KHCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX COSIIMHEHHH ).

TIpumeHeHne BaXXKHENIITNX HEMETAJIJIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxenue metamioB B Ilepuoandeckoit cucteme xumudeckux snemeHToB [[. M. MeHneneena.
OCOoOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YeK aToMOB MeTayioB. OOmmue Qu3ndeckre CBONWCTBA METAJUIOB.
CraBsl METAIDIOB. DIEKTPOXUMHUYECKHUNA PSIT HAIPSHKSHUH METAIIIOB.

XUMHYeCKHEe CBOMCTBA BAKHEUITHX META/UIOB (HATPWM, KalWi, KaJdbIMi, MarHUH, allfOMUHHUHN, [IHHK, XPOM,
JKEJe30, MEJIb) U UX COCTMHEHH.

Oo6mue ciocoOsI oydeHus MeTauioB. [IpiMeneHre MeTamioB B OBITY U TEXHUKE.

OKCTepUMeHTaIbHBIE METObI M3YUCHHS BEIISCTB W WX MPEBpAIICHUH: W3ydeHHE KOJUIEKIUH «MeTatsl u
CIUTaBB», O0Opa3lOB HEMETAUIOB, pEIIeHHEe OJKCIepUMEHTANBHBIX  3a7]ad, HaOIoJleHHe W OIKCaHHUe
JIEMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THAPOKCHIA AIOMHHUS C PAacTBOPaMU KHCJIOT U
Iesouei, KaueCTBEHHBIE PEaKIIUi Ha KATHOHBI METAJIJIOB).

PacuértHeble 3agaun.

Pacuérsl Maccel BemecTBa MM 00BbEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY
OJTHOTO U3 yYacTBYIOIMX B PEAKIIUHU BEIIECTB, PaCYETHl Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOIYKTOB PEaKIHH,
€CJIM OJTHO M3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B obOecrieueHHH SKOJIOTHYECKOW, HSHEPreTHYECKOW W MUINEBOW Oe30MacHOCTH, pa3BUTHUH
MCEOULIUHBI. Ilonsarue o HAayY4YHBbIX METOAAX IMO3HAHUA BEIIECTB U XUMUYCCKUX peaKum‘/'l.

HpCHCTaBHCHI/Iﬂ 00 O6HII/IX HaY4YHBIX NPUHIUIIAX IPOMBINIJICHHOT'O IIOJIYUYCHHUA BaKHEHUIITUX BCIIICCTB.

YenoBek B MHUpPE BCUICCTB M MaTCpHAJIOB: BayKHeHIIe CTPOUTECIIbHBIC MaTc€puralibl, KOHCTPYKHHWOHHBIC
MaTepuaibl, KpacKh, CTEKJI0, KepaMuKa, MaTepHalibl JJs JJIEKTPOHHWKHM, HAaHOMAaTepHajbl, OpPraHUYECKHEe W
MUHEpaTbHBIC yI0OpCHUS.

XuMUsI 1 3I0pOBbE HYEJIOBEKA: MpaBUiIa MCIOJIB30BAHUS JICKAPCTBEHHBIX IPenapaToB, MpaBuia 0e301acHOro
MCIIOJIb30BaHMsI ITPEIIAPaTOB OBITOBOM XUMHUH B ITIOBCEIHEBHOM KU3HU.

MexnpeIMeTHBIE CBSI3H.

Peanusanust MeXNpeAMETHBIX CBS3el NpHU H3ydeHHH oOmell u HeopraHumdeckod xumuu B 11 kiacce
OCYHICCTBIIACTCA YCPE3 MCIIOJIBb30BAHHUE KakK OGIHI/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK " HOHHTI/II\/'I, ABJIIHOIIINUXCSL
CUCTCMHLIMU JJI1 OTACIIBHBIX NPEIMETOB €CTECTBCHHO-HAYYHOI'O ITUKJIA.

OO01Me eCTeCTBEHHO-HAy4YHbIC IIOHATHA: HAy4yHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs, aHallu3, CHUHTE3,
KJIaccu(UKaINs, IEPHOTUIHOCTD, HAOIIOICHHUE, IKCIIEPUMEHT, MOICITMPOBaHIE, U3MEPEHNE, SBIICHHUE.

®dusuka: marepusi, dHEprus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, UOH, M30TON, PaJUOAKTUBHOCTb,
MOJIEKyJIa, JHEPreTUYeCKHl YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (UIUUIECKHE
BEJIMYUHBI U €AUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: knerka, opraHusM, SKocucTeMa, buochepa, Makpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIECTB
B OpraHHU3ME.

I'eorpadwusi: MuHEpasbl, FOPHBIE OPOABI, OJIE3HbIE HCKONIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XUMHYECKasl MPOMBIILICHHOCTb, METAJUIYpPrusi, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTepUasoB,
CEJIbCKOXO3SIMICTBEHHOE  TPOM3BOJICTBO, THINEBAs IPOMBINUICHHOCTh, (apMalleBTHUECKas IMPOMBIIIICHHOCTb,
MPOU3BOACTBO KOCMETHUYECKHX IPENapaTroB, MPOU3BOACTBO KOHCTPYKUIMOHHBIX MATEPHANIOB, AJIEKTPOHHAsS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOI'PAMMBI 110 XMMHWU HA BA30OBOM VYPOBHE
CPEJHEI'O OBLIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHS OOYYaIOIUMIECS MPOTPaMM CPEITHEro
o0mero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TMpeaMeTHbIM). HaydHO-MeToandecKoi OCHOBOHW Ui
pa3paboTKH MIIaHUPYEMBIX PE3YIFTaTOB OCBOCHHS MPOTPaMM CPETHETO OOMIeT0 0Opa30BaHMUs SBISIETCS CHCTEMHO-
JIeSTeTbHOCTHBINA TTOIXO.

B cooTBeTCTBUM C CUCTEMHO-JIEATSIILHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMUS» Ha yPOBHE cpelHero o0miero o0pa3oBaHusl BBIIEICHBI CIICAYIOIINE COCTABISIOLINE:

0CO3HaHHE OO0YYaIOUIMMHUCS POCCHHMCKON TPakJaHCKOM WACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITETIBHOCTU M CaMOOIPEeIICHUIO;

HAJIMYUE MOTHBAIIMK K 00yUEHUIO;

IICJICHANIPABIICHHOS PA3BUTHE BHYTPEHHUX YOCKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IICHHOCTEH H
UCTOPUYECKUX TPaaUIuil 0a30BOM HAYKH XVMHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIuXCsi PYKOBOJACTBOBATHCSI B CBOCH JAEATENLHOCTH ILIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAaMH, IMPUCYIIUMU HCHOCTHOﬁ CHUCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/Iﬂ;

HaJIMYKUC MPaBOCO3HAHUA 9KOJIOTUYECKOM KYJbTYpPhI U CHOCO6HOCTI/I CTaBUTH LCIU U CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE pe3ysibTaThl OCBOCHUS TpeaMera «XHMHsS» JIOCTHTAlOTCS B CIMHCTBE Y4YeOHOH W
BOCIIUTATEIIHLHOMN ACATCIBHOCTH B COOTBCTCTBUM C TYMAHUCTUYCCKHUMHU, COLOUOKYJIBTYPHBIMH, JYyXOBHO-
HPaBCTBCHHBIMU HEHHOCTIAMH W HACATIaMU pOCCI/H‘/’ICKOI‘O rpaxxaaHCKoro O6IIICCTB3, IIPUHATBIMU B O6H1€CTB€
HOpMaMM UM IpaBWJIaMU IIOBEACHUA, CHOCO6CTBYIOHII/IMI/I mnmponoeccaM CaMoOIIO3HaHUs, CaMOpPa3sBUTUA U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JIMYHOCTHU o6yanoumxc;I.

JIMuHOCTHBIE pe3yNbTaThl OCBOGHHs IpeaMmera «XHMHUS» OTPaXaroT C(HOPMHPOBAHHOCTH OIBITA
MMO3HABATECILHOU U HpaKTH‘-IeCKOfI ACATCIABbHOCTU 06yqa}oumxc>1 mo peajir3aluu IMNPUHATBIX B O6HIeCTBe
HeHHOCTefI, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSl O0YYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPaB W O0S3aHHOCTEH, YBaXKEHHS K 3aKOHY H
MIPABOTIOPSAIKY;

MIPEJICTABJICHHUS O COMATBHBIX HOPMaX W MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENBHOCTA IPH CO3/IaHUU YYEOHBIX TPOEKTOB, PEIICHUU
y4eOHBIX U TTO3HABATEIHHBIX 33124, BEITIOJTHEHUH XUMHUYECKHUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMEHTHI IPYTHX TpU aHAIM3e
pa3IMYHBIX BUIOB Y4eOHOM s TETLHOCTH;

2) maTpHUOTHYECKOr0 BOCIINTAHMA:

[IEHHOCTHOT'O OTHOIIICHUS K UICTOPUYECKOMY M HAyYHOMY HACJICIUI0 OTEUECTBEHHON XUMUH;

YBa)KEHUsS K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPHU M NMPAKTHYECKOTO MPUMEHEHUS XMUMHH, OCO3HAHHS
TOTO, YTO JOCTWKCHHS HAYKH €CTh Pe3yJbTaT IUTEIbHBIX HAONIOIEHUH, KPOIOTIUBBIX 3KCIIEPUMEHTAIBHBIX
MOMCKOB, TIOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeca U TI03HABATEIbHBIX MOTUBOB B TIOJYYSHHH U MOCIEAYIONIEM aHAIN3e UHPOPMAIMH O TIePEOBhIX
JIOCTHKESHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS,

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XMMUYECCKUMHU SIBICHUSMH, W MPUHUMATH OCO3HAHHBIC
pelIeHrs, OPUSHTUPYACH Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBaTh CBOE TOBEJCHHE WM IOCTYIKH CBOMX TOBApPUIICH C TO3WUIUI HPaBCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHHUE MOCIECTBUH ITHX MOCTYIIKOB;

4) dpopMupoBaHuA KyJbTYPbI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 3J0pOBOro M 0Oe30macHOro oOpasza >KH3HH, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICHXHMYECKOMY 37I0POBBIO;

COOJTIOJICHUST TTPAaBIIT OE30ITacHOT0 0OPAICHHUs C BEIIECTBAMHU B OBITY, MIOBCETHEBHOM KU3HU U B TPYIOBOH
JIESITeIbHOCTH;



MMOHUMAaHUS [IEHHOCTH TPaBWJI WHANBUIYAIFHOTO W KOJUIEKTHBHOTO O€30TACHOTO MOBEICHUS B CUTYaIUsX,
YIPOXKAOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HaHWSl TIOCTENCTBUN ¥ HENPHUSATHS BpPEAHBIX MNPHUBBIUEK (YMOTPEONEHHSI ajKOTOJIA, HApKOTHKOB,
KypeHus);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B  y4e0HO-HCCIEAOBATENbCKON IEsITeThHOCTH, OOIIEeCTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUN MPAKTHUECKUX 3a/1ay COLMANBHON HAIPaBICHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIb);

WHTepeca K MPaKTHIECKOMY M3ydeHHIO MPpo(eccuii pa3indHoro posia, B TOM YHCIE HA OCHOBE MPUMEHEHHUS
MPEAMETHBIX 3HAHUHN M0 XUMUH;

YBaXXEHUS K TPYy, JTIOJM TPYJa U pe3ybTaTaM TPYyAOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYaJbHOW TPAeKTOPHH OOpazoBaHUs, Oymymiel mpodeccuu u
peanmzany COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHH,
WHTEPECOB U OTpeOHOCTEH 00IIecTRa;

6) 3K0J1I0rMYECKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 1IETIeCO00Pa3HOr0 OTHOMIEHUS K IPUPO/Ie, KaK NCTOYHHUKY CYIIIECTBOBAHUS )KH3HH Ha 3eMJIe;

MMOHUMaHUS TJIOOATFHOTO XapakTepa SKOJOTHYECKHX MpOoOJIeM, BIHUSHUSA SKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE MPUPOJAHON U COLUAIBHOM CpEeJIbI;

0CO3HAHUSI HEOOXOJUMOCTH WCIONB30BaHUS JOCTIKCHUH XMMHUU JJISl PEIICHHUs] BOMPOCOB PAlMOHATBLHOTO
MIPUPOJIOTIONH30BAHHUS;

AKTHUBHOIO HENPUATUSA JECUCTBUM, NPHUHOCAIIUX BpeJ OKPYXKAOIIEHW IPUPOJHOM Cpele, yMeHus
MPOTHO3UPOBATH HEONATONPHUATHBIE KOJIOTUYECKUE TIOCIEACTBHS IPEAIPUHIMAEMBIX JEHCTBUI U TIPEA0TBPAIIATh
ux;

HaJIW4YUsl Pa3BUTOTO D3KOJOTHMUYECKOTO MBIIIICHHs, ASKOJIOTHYECKOW KYJbTYphl, OMNbITa JeATEIbHOCTU
SKOJIOTMYECKOM HAIPaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBAaTHCS WMH B IO3HABATE€IbHOW, KOMMYHUKAaTUBHOW W
COLIMANILHOMN TMPaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTUBOCTOSATH UICOJIOTHH XeMOPOOHH;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH |
0OIIIECTBEHHO MPaKTHKY;

MOHUMAaHUs CIeNU(pUKN XUMHUU KaK HayKH, OCO3HaHHs €€ polid B JOPMUPOBAHHUHU PAIUOHAILHOTO HAYYHOTO
MBIIIUIEHHUS, CO3/JaHUH LIEJIOCTHOTO MIPEJCTABIEHHUS 00 OKPYXKAIOIIeM MUpPE Kak O €IUHCTBE IIPUPOJIBI U YETIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHrH Mpo0iieM COXpaHeH sl TPUPOJTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0COOOW 3HAYUMOCTH XMMHH IS COBPEMEHHOW IIMBHJIM3AIlMK: B €€ T'yMaHHCTHYECKOH
HAMpPaBJICHHOCTH M Ba)XHOM POJIM B CO3/JaHUM HOBOHM 0a3bl MaTepUaNbHOW KYJIBTYpBI, PEIICHHH TI00aTbHBIX
npoOjeM yCTOWYMBOTO pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOH, IMUIIEBOW W DKOJIOTUYECKOH
0e30MmacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECTIEUEHNH YCIOBHUN YCIEIIHOTO TPyJa W 3KOJIOTHYECKH KOM(OPTHOU
JKM3HH Ka)KJ0T0 4YjieHa OOIeCTBa;

€CTECTBEHHO-HAyYHOW TpPAMOTHOCTH: IIOHMMaHHUS CYHIIHOCTH METOAOB IIO3HAHMs, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJIb30BATh IOJy4aeMble 3HAHUS JUIsl aHAU3a U OOBSICHEHUS SBICHHIA
OKpY>KaloIllero MuUpa ¥ NPOUCXOAAIINX B HEM W3MEHEHHUH, YMEHUS JieflaTh 00OOCHOBAaHHBIE 3aKJIIOYCHUSI HA OCHOBE
HAYYHBIX (PAKTOB U UMEIOIIUXCS JAHHBIX C IIEIBI0 TOMYYCHHS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO HCIOJIB30BaTh XMMHUYECKHE 3HAHMSA ISl PELICHHs] MpobjeM B pealbHBIX
JKU3HEHHBIX CUTYaUsX;

MHTepeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEPbIBHOMY O0pa30oBaHUIO M CaMOO00pa30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUH B COOTBETCTBUH C )KHU3HECHHBIMH MTOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSM TPYyAa B pa3IMYHbIX cepax npodhecCHoHaIbHON NeITeNbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpe}IMCTHHe PE3yJabTaThl OCBOCHUSA yqe6H0ro napeamMeTa «XuMUsg» Ha YPOBHE CpPCAHCTO 06mer ()
O6pa3OBaHI/I}I BKIIIOYaroT:

3HAYUMBIC JIAd (bOpMI/IpOBaHI/IH MHUPOBO33pCHUA O6y‘-IaIOH_II/IXC$I MCKAUCHUITITUHAPHBIC (MC)KHpe,I[MeTHLIC)
O6H.[€Hay‘lHI>Ie NOHATHA, OTpaXaroIrue MEJIOCTHOCTL Hay‘lHOﬁ KapTUHBI MUpa U CHCI_II/I(l)I/IKy METOO0B ITO3HAHMHA,



WCTIONIB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBJICHHE, IPOIecC, CUCTeMa, Hay4YHBIN
(bakT, TPHUHIWIL, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUe, HaOIIo/IeHe, W3MEpCHHE,
9KCIIEPUMEHT U IPYTHE);

VHUBEpCaNbHblE  y4eOHbIe  NEHCTBHS  (TTO3HABaTeNbHBIE, KOMMYHHUKATHBHBIC,  PETYJSTHBHBIE),
obecneunBaroniue GopmMupoBanre GyHKIIMOHATBHON TPaMOTHOCTH Y COLMATHHON KOMITETEHITHH 00yYaONTXCs;

CIOCOOHOCTH O0YYAIOIIMXCS UCTIOIB30BATh OCBOCHHBIE MEXKIUCITUILTHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS
Y YHUBEpCaJbHbIE yueOHbIe NeHCTBHS B TO3HABATEILHON U COITUAIBHOM MTPaKTHKeE.

MeranpeaMeTHble pe3yiIbTaThl OTPAXKAIOT OBIIAJICHWE YHHUBEPCAIBHBIMUA YYEOHBIMH ITO3HABATEIHHBIMHU,
KOMMYHUKAaTUBHBIMH U PETYJISITHBHBIMH JIEHCTBHUSML.

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUAMM:

1) 6azoBbIe JOrHYecKUe AelCTBHS:

CaMOCTOSITENTHHO (hOPMYITUPOBATh U aKTYaIM3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEETISATH IeNN ACITEIHHOCTH, 3a/1aBask apaMeTPhl K KPUTEPHUU WX TOCTHKESHHS, COOTHOCUTH PE3YJIbTaThI
JIESITEIbHOCTH C TIOCTABIIEHHBIMU IIEIISIMU;

WCTIONIB30BaTh MPU OCBOCHUHW 3HAHUM MTPHEMBI IOTHYECKOTO MBIIIUICHUS — BBIACIATH XapaKTepHbIE PU3HAKH
MOHATAH W YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIONH30BATH COOTBETCTBYIOIIUE TIOHATHS I OOBSCHEHHS
OTJIENBHBIX (DAaKTOB U SIBIICHUI;

BEIOMpaTh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIINHI BEIIECTB i XUMHUECKUX PEAKITHIA;

YCTaHaBJIMBATb NPUYMHHO-CJIICACTBCHHLIC CBA3U MCKAY U3YyYaCMbIMU SIBJICHUAMU,

CTPOUTH JJOTNYECKHEC pacCyKacHuA (I/IHZIyKTI/IBHI)Ie, JACAYKTHBHEBIC, 10 aHaHOFI/II/I), BBISIBJIATD
3aKOHOMCPHOCTH U MMPOTUBOPEUHA B paCCMATPHUBACMBIX ABJICHUAX, (I)OpMy.TII/IpOBaTI) BBIBOJIbI U 3aKJIFOYCHMUS,

IMPUMCHATL B IIPOLCCCC IMO3HAHUA, MCIIOJIB3YCMBIC B XUMHU CHUMBOJIUYCCKUC (3H3KOBLIC) MOACIH,
MPeoOpa3oBbIBATE MOJICIBHBIC MPEICTABICHUS — XMMHYCCKUH 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUEcKas (opmyJia,
YpaBHCHUC XUMHYECKOMN pCaKkiuun — Mpu pCUICHUN y‘IC6HbIX IMMO3HABATCJIIbHBLIX U MPAKTUYCCKUX 3aJia4d, IPUMCHATDH
Ha3BaHHBIC MOJACIIBHBIC MPCACTABICHUA [JIA BBIABICHUSA XapPaKTCPHBLIX IMPU3HAKOB H3YYaCMLIX BCHICCTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIAACTb OCHOBAMHU METOJOB HAYYHOTI'O MMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKHHfI;

dbopMynupoBaTh I[eNM W 33Ja4d HCCIIEJOBAHUS, KCIIONB30BATh TIOCTABICHHBIE W CAMOCTOSITEIBHO
C(I)OpMy.HPIpOBaHHBIe BOIIPOCHI B KaYE€CTB€ MHCTPYMCHTA NNO3HAHHWA W OCHOBBI IJIA q)OpMI/IpOBaHI/ISI THUITIOTE3BI IIO
MIPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIaACTbL HAaABbBIKAMHU CaMOCTOATCIIBHOI'O IUIAHUPOBAaHHUA W MHNPOBCACHHUA YUCHHUYCCKUX OSKCIECPUMCEHTOB,
COBEpILEHCTBOBATh YMEHHS HAOJIOAATh 32 XOJOM IPOIecca, CAMOCTOSITENEHO MPOTHO3MPOBATh €ro pe3yibTarT,
(dhopmynupoBaTh 000OIIEHHUS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O TPOAETIAHHOMN paboTe;

nproOpeTaTh OMBIT YYeHUYECKOH HCCIIE0BATEILCKON M MTPOEKTHOM NesTEIBHOCTH, MPOSIBIATH CIIOCOOHOCTD
U TOTOBHOCTb K CaMOCTOATCIBHOMY ITOMCKY METOHOB PCHICHUA NPAKTUYCCKUX 3aJad, NPUMECHCHUIO Pa3JINYHBIX
METOAOB ITO3HAHUA.

3) padora c uHpopManmeii:

OPUEHTHPOBATHCSA B PA3IMYHBIX HCTOUYHUKAX WH(POPMAIMU (HAyYIHO-TIOMYJISIpHAS JTUTepaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIe MOcoOusi, pecypchl MHTEpHETa), aHAMM3UpPOBaTh WHGOPMAIUIO PA3IMYHBIX BUJIOB U
(hopM mpecTaBIIeHUs, KPUTHIECKH OIICHUBATH €€ IOCTOBEPHOCTh U HETPOTUBOPESYHBOCTH;

(dhopMynupOBaTh 3ampochl W TPUMEHSATH pA3IMYHBIE METOJBI IMPH IOUCKE W OTOOpe WHGOpMAIUH,
HEOOXOMMOH JIJIsl BHITOTHEHMSI YISOHBIX 3a/1a4 ONpPEeIEHHOTO TUIIA,

MpHOOpETaTh OMBIT HCIOIB30BaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH H Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO BHIOMPAaTh ONTUMANBHYIO (OpMYy TIpeicTaBlieHUus HHPOpManuu (cxembl, rpaduku,
JMarpaMMBbl, TaOJIUIbI, PUCYHKH U JAPYTHUE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPHU Pa00TE ¢ XMMHUYCSCKOW MH(POpMAIUCH: MPUMEHSTh
MEXTpeAMETHbIC ((PU3NICCKHE U MATEeMAaTUICCKHE) 3HAKK ¥ CUMBOJIBI, (DOPMYITBI, a00peBHATYPhI, HOMEHKIIATYPY;

WCIOJIB30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOIUYECKIE CPEJICTBA HATJISTHOCTH.

OBiaieHHe YHABEPCAILHBIMA KOMMYHUKATHBHBIMU JIeHICTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTAaeMOW TEMBbI B XOJC AMAajora W/WIM JUCKYCCHUHU, BHICKA3bIBAaTh
uzaen, GOpMyITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIIBHO BBHITTOIHEHUS MPEITIOKCHHON 3a/1a4H;



BBICTYIIaTh C INPE3CHTAIMEH Pe3yNIbTAaTOB IMO3HABATEIHHOMN JNEATEIHLHOCTH, MOIYYEHHBIX CaMOCTOSTEIHHO
WIA COBMECTHO CO CBEPCTHHKAMH TIPU BBHIMOJHEHHM XUMHYECKOTO JKCIEPUMEHTa, MPAKTHYECKOW paboThI Mo
UCCIICIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peajM3alidd ydeOHOro TpoeKkTa W (POpMYyITHUpPOBATH BBIBOIBI IO
pe3yibraTaM MPOBEACHHBIX HCCICOBAHUN ITyTEM COMIACOBAaHUS TO3WIMKA B XoJe OOCYXIeHHs W OOMeHa
MHCHUSMHU.

ORiiajieHHe YHUBEPCAIBLHBIMH PETyJISITHBHBIMH IICTBUAMU:

CaMOCTOSITETIPHO TTAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATENBHYIO JCATENLHOCTD, ONpeeliss eé menu
U 3aJla4d, KOHTPOJMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MpeJIaraeMblii ajrOPUTM JIeHCTBUH MpH
BBITIOJTHEHUN YYE€OHBIX W HMCCIEeNOBATENLCKUX 3ajad, BRIOMpaTh Hambosee 3(hekTHBHBIN crocod MX perieHus ¢
y4E€TOM IMONTyYeHHs] HOBBIX 3HAHUI O BENIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBISTh CAMOKOHTPOITb CBOEH JIESITETEHOCTH HAa OCHOBE CaMOaHAIIN3a ¥ CAMOOIICHKH.

HPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpeameTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckas XuMHus» OTPaXKaroT:

c(hopMHUPOBaHHOCTH MPECTABIEHNN 0 XUMHUYECKOH COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHPA,
POJIM XMMHUH B IO3HAHUM SBICHUH NpUPOAbI, B (OPMHUPOBAHMM MBIIIJICHUS M KYJIbTYpbl JHUYHOCTH, €€
(YyHKUMOHANBHOW TPaMOTHOCTH, HEOOXOOMMOM [UIi pelIeHHs MNPAaKTHYEeCKUX 3aJad M 3KOJOTMYECKH
000CHOBAHHOT'O OTHOIIECHUSI K CBOEMY 3[I0POBBIO U IPUPOIHOI cpene;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJATAIONINE HOHATHSA (XUMUICCKUI
3JIEMEHT, aTOM, 3JEKTPOHHAas 000JI0UKa aTOMa, MOJIEKYJA, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, XUMHUIECKAs
CBsI3b, CTPYKTypHass (opmyna (pa3BépHyTas W COKpamEHHAs), MOJIb, MOIISPHAs Macca, MOJSAPHBIA O00BEM,
YIJIEPOAHBIA CKeleT, PyHKIMOHAIbHAS TPYINa, PaguKall, H30MEepusi, H30MePbl, TOMOJIOTHUECKUH Psill, TOMOJIOTH,
YIJIEBOAOPOBI, KHCIOPOJ U  Aa30TCOJEpXKAle COEIWHEHUS, MOHOMEp, HOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEIMHEHHMS); TEOPUH M 3aKOHBI (TEOpUsl CTPOCHUSI OpraHWYecKHX BemecTB A. M.
ByTtnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHHA S3bIK  XHMUH;
MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIEe B OCHOBE IOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHUI,
(akToJIOrMYecKue CBEICHUS O CBOWCTBAaX, COCTaBe, IONYyYEHHMH M O€30IacCHOM HCIIOJIb30BAHMU BAKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOH JIESTEIbHOCTH YEIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIE NPU3HAKH MOHATHH, YCTaHABIMBATH UX B3aHMOCBSA3b,
WCIIOJIb30BaTh COOTBETCTBYIOLINE IMOHITHSA IPU ONHCAHUM COCTaBa, CTPOCHHS M IPEBPALICHUNA OPraHUYECKHX
COCIUHCHUM;

c(OpMHUPOBAHHOCTh YMEHHH HCIOJH30BATh XMMUYECKYI0 CUMBOJIMKY JUISI COCTABJICHHUS MOJIEKYJSPHBIX W
CTPYKTYPHBIX (pa3BépHYTOM, COKpaIEHHON) (POPMYJT OPraHNIECKUX BEIICCTB M YPABHEHUH XMMHUYECKUX PEaKIUi,
W3rOTaBIMBATh MOJIENA MOJIEKYJ OpPTaHWYeCKHMX BEMIECTB JUIS MIUTIOCTPAllMM WX XWMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOopMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh NMPUHAAJIEKHOCTh M3yYEHHBIX OPTaHWYECKUX BEIIECTB IO WX
COCTaBy U CTPOCHHIO K OMNpPENeNEHHOMY KJacCy/TpyIie CcoeAuHeHuH (YrIeBOJOPOMAbI, KHCIOpOX U
a30TcoepKaIIue COeNNHEHHs, BEBICOKOMOJIEKYISPHbIE COCIMHEHMs), 1aBaTh UM Ha3BaHUS 10 CHCTEMAaTHYEeCKOU
HomeHknatype (IUPAC), a Ttakxke NPUBOAWTH TPUBHAIbHBIC HA3BaHWS OTACIBHBIX OPTaHMYECKHX BEIECTB
(aTHIIeH, TIPONMIICH, alleTUIIeH, STHIICHTIIMKOIb, TIIMIEPHH, (GEHON, GOpPMAalbIETH/, alleTaIbIACTHIl, MypaBbUHAS
KHCJIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAas KHCIOTa, CTEApUHOBAas KHCIOTa, TIIOKO3a, (pyKTo3a, Kpaxmad,
HEJUTI0N03a, TIUINH);

c(hOpMHUPOBAHHOCTh YMEHHUSI OMNpPENENATh BUABl XWMHYECKOHW CBSI3M B OPraHMYECKHX COEIWHEHUSX
(omuHApHBIE U KpPATHBIE);

c(hOpMHUPOBAaHHOCTh YMEHHUSI IPUMEHATH IIOJIOXKEHHS TEOPHM CTPOCHUS OpraHM4YecKux Bemects A. M.
bytneposa /i 00BbsICHEHUSI 3aBUCUMOCTH CBOICTB BELIECTB OT UX COCTABA U CTPOEHHSI; 3aKOH COXPAaHEHUS MacChl
BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE, (pU3MYeCKHe U XUMHYECKHE CBOICTBa
TUNWYHBIX TPEACTaBUTENCH pa3IMYHBIX KJIACCOB OPTaHMYECKMX BEIIECTB (METaH, 3TaH, STHJICH, MPOIWIIEH,
arneTwiieH, OyraaueH-1,3, mermnOyramuen-1,3, OSH30J, METAHON, 3TAHOJ, ITUJICHIJIMKONb, TIUICPUH, (EHOI,
areTanberu/i, MypaBblHAsl M yKCYCHAas KHUCIOTHI, TJIOKO3a, KpaxMall, LEJUII0JI03a, aMHMHOYKCYCHasl KHCIIOTa),



WITIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKHX PEaKIUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX OPMYIT;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh MCTOYHUKH YTICBOJOPOJHOTO CBHIPbsi (HEPTh, MPUPOITHBIN
ra3, yrojib), CIIOCOOBI UX MepepaboTKH U MPaKTHIECKOe MPIMEHEHNE TTPOTyKTOB MepepaboTKy;

c(OpPMHUPOBAHHOCTh yYMEHHI TPOBOJMTH BBIYHCICHUS IO XHUMHUYECKHM YpaBHEHHsSM (Macchl, 00BnEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA MM MPOJIYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJINIECTBY OJHOTO U3
HCXOJTHBIX BEIICCTB WM MPOYKTOB PEaKIIHN);

c(OpMHUPOBAHHOCTh YMEHHU BIIQJIETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAYYHOTO IO3HAHHS,
UCTIOJIb3YEMbIX B XHMHU TIpM M3YYCHUH BEIIECTB W XWMHYECKUX SIBICHHN (HAONIOJCHHE, H3MEpEHUe,
9KCIIEPUMEHT, MOJICIIMPOBAHKE), HWCIIOJIF30BaTh CHCTEMHBIC XHUMHUYECKHE 3HAHWS JUIsl TPHHATHS PEUNICHUH B
KOHKPETHBIX J)KU3HEHHBIX CUTYAITHSIX, CBA3aHHBIX C BEIMECTBAMU U UX TIPUMEHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUII COOMNIONATH TpaBHia TOJB30BAaHHS XMUMUYECKOW MOCYIOi W J1abopaTopHbIM
000pyZIOBaHKEM, a TaKXKe MpaBHiia 0OPAaIICHUs C BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIHUSIMH TI0 BHIMOJHEHHIO
nab0paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMCHHUW IUIAHUPOBATH W BBIMIONHATH XHMHYCCKUI OKCIIEPUMEHT (MIpeBpaiCHUS
OpPraHUYECKUX BEIECTB MPU HATPEBAHHH, TONTYUYCHHE STUICHA M U3YyUCHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIH
OpPraHUYECKUX BEIIECTB, JCHATYpalus OCNKOB MpPU HArpEeBaHHH, I[BETHBIC PEaKIUM OCIKOB) B COOTBETCTBUH C
MpaBWJIaMH TEXHUKH OE€30MacHOCTH TpH OOpamieHNr ¢ BellecTBaMH M JabopaTOpHBIM 00OpyIOBaHHEM,
NPEACTABIATh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3alucu ypaBHEHHH COOTBETCTBYIOIIUX PEaKIui
1 (OpMYJIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBATH XMMHYECKYI0O HH(OOPMALMIO, MONyYyaeMyro M3
pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi uH(GopMmarmu, MHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOJaTh MPaBWJIa DKOJOTUYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOH JAEATEILHOCTH B LEJSIX COXPAHEHHUSI CBOETO 370POBbSI H OKPYKAIOUIeH MPUPOIHON Cpelbl, OCO3HABATh
OITIaCHOCTb BO3Z[CI71CTBH$I Ha JXUBBIC OpPraHU3MbI OHpeI[CHéHHI)IX OpPraHnvYcCKUX BEIICCTB, IMOHHUMAas CMBICII
nokazarens [1JIK, nosicHsITh Ha mpuMepax cnocoObl YMEHBIIEHHST M MPEIOTBPALEHUS] HX BPEIHOTO BO3ACUCTBHS
Ha OpraHM3M YeNIOBEKa,

JJIsA 06y11a101111/1xc;1 C OrpaHUYC€HHBIMU BO3MOKHOCTAMU 340POBbA: YMCHUEC NIPUMCHATH 3HaAHUA 06 OCHOBHBIX
JOCTYIIHBIX METOJaX MO3HaHWA BCUICCTB U XUMHNUYCCKUX HBHCHHP'I;

JUI CHENbIX W CIHa0OBH/SIMX OOYYAIOMIMXCSA: YMEHHE HCIOIb30BaTh peENbe()HO-TOUCYHYIO CUCTEMY
obo3navyenuii JI. Bpaiins muis 3anucu XuMHYeCKUX GOpMyII.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O0Imas 1 HeOpraHudecKasi XUMUsD OTPaKatoT:

c(hOpPMHUPOBAHHOCTD MPEJICTABICHUN: O XUMHUUECKON COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUDA,
poili XMMHUW B TIO3HAHWW SIBJICHHUN TPHPOJLI, B (OPMHUPOBAHUHM MBIIUICHUS WM KYJIbTYPhl JIMYHOCTH, €&
(DYHKIIMOHABHONH TPaMOTHOCTH, HEOOXOAMMOW Ui pelIeHUs MPaKTUYeCKUX 3aJad H  3KOJOTHYECKU
000CHOBAaHHOT'O OTHOIIEHUSI K CBOEMY 3[I0POBBIO U IPUPOIHOI cpene;

BJIQJICHUE CHCTEMOW XMMHUYECKHUX 3HAHHA, KOTOpas BKIIOYAET: OCHOBOITOJIATAIONIUE MTOHATHS (XUMUYECKHIA
3JIEMEHT, aTOM, M30TOM, S-, P-, d- BIEKTPOHHBIC OPOMTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH O0BEM,
BaJICHTHOCTh, 3JICKTPOOTPHUIIATEIIEHOCTh, CTENIEHh OKHUCIICHUS, XHMHUYECKash CBi3b (KOBaJIEHTHas, HOHHa,
MeTaITMYeCcKasi, BOAOPOIHAS), KPUCTAIUTHYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX PEAKIIiA, PacCTBOP, DJIEKTPOIHTHI,
HEDJIEKTPOJUTHI, JIEKTPOJIMTHYECKAs AUCCOIMAINS, OKHUCIUTENb, BOCCTAHOBUTENh, CKOPOCTh XHMHUYECKOU
peakuuu, XUMHYECKOE paBHOBECHE); TEOPUU H 3aKOHBI (TEOpHS DIIEKTPOJUTHYECKOW MCCOIMAIINHY,
nepuoanyeckuii 3akoH /. 1. MeHneneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHHS U TIPEBPAIICHUS
SHEPTUHM TPH XUMHYECKUX PEaKIHUiIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3BIK XWMHH, MHPOBO33PECHYECKHE
3HAHUS, JIGKAIINE B OCHOBE MOHUMAaHUS MPUIMHHOCTH M CUCTEMHOCTH XUMUYECKHUX SBICHUMN, (DaKTOJIOTUICCKUEC
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYECHHH W OC30MACHOM HCIIOJIb30BAHUH BAXKHEUIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUIECKOM JCATEIILHOCTH YeTI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHH BBISBIISTH XapaKTEPHbIC MPU3HAKH MOHSATHH, YCTAHABINBATH WX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHSATHUS MPY ONMCAHUU HEOPTaHUUECKUX BEIIECTB M UX MPEBPAICHUN;

c(OpMHUPOBAHHOCTh YMEHHH HUCIOIB30BATh XUMHUUECKYIO CHMBOIUKY JIJIsI COCTaBIeHUsT POPMYI BEIIECTB H
ypaBHEHUH XMMHYECKUX peakiui, cucremarnueckyio HomeHknarypy (IUPAC) u TpuBuanbHbC Ha3BaHHUS



OTJICNBHBIX HEOPTaHWMYECKUX BemlecTB (YrapHBIA ra3, yIJIEKUCIBIA ra3, aMMHaK, rameéHas M3BECTh, HeramréHas
W3BECTh, MUTHEBAS COJIA, IMPHUT U IPYTHE);

c(hOopMHUPOBAaHHOCTh YMEHUU OMPEAEINATh BAJICHTHOCTh W CTETICHb OKHCICHHS XUMHUYECKHX DJIEMEHTOB B
COEIMHEHISIX PAa3IMIHOTO COCTaBa, BUJl XUMHYECKOH CBS3M (KOBAJICHTHASI, HMOHHAS, METAJUIMYECKasi, BOJOPOIHA)
B COGNMHEHUSX, TUN KPHUCTAJUIMYECKOW PEmETKH KOHKPETHOTO BeIIecTBa (aTOMHAs, MOJEKYJsSpHas, WOHHasd,
MeTaJTMYecKas), XapakTep Cpelbl B BOAHBIX PACTBOPAaX HEOPTaHHMUECKUX COeNHEHHIA,

c(hopMHPOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTaHMYECKUX BEIIECTB MO0 MX COCTAaBY K
ompeAenEéHHOMY KIIACCY/TpyIIIe COeTuHEeHHH (TIPOCThIe BEUIeCTBa — METAJUIBI U HEMETaJUTbl, OKCH/IbI, OCHOBaHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCHUIBI, COJIH);

c(hopMHUPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICT mepuoamdeckoro 3akoHa JI. WM. MenneneeBa u
JIEMOHCTPHPOBATD €T0 CHCTEMATH3NUPYIOIIYIO, OOBSICHUTENbHYIO H TPOTHOCTHYECKYIO (DYHKITHM;

c(hopMHUPOBaHHOCTh YMEHHI XapaKTEPH30BATh YJIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX 3JIeMEHTOB 1—4
neprooB Ilepromuueckoit cucTeMbl XUMUIECKUX 31eMenToB J[. V. MeHzaeneeBa, UCIONb3ysl MOHITUS «S-, P-, d-
JNIEKTPOHHBIE OPOUTANIN», «IHEPTeTUYECKHE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB
XUMHYECKHAX DJIEMEHTOB W WX COSAMHEHHWH 1O TepuojaM u TpymmaM llepronndeckold CHCTEMBl XUMHYECKUX
anemenToB /. 1. MeHneneena;

c(hopMHUPOBaHHOCTH YMEHUH XapaKTePHU30BaTh (OMUCHIBATh) O0IINE XUMUIECKHIE CBOIICTBA HEOPTaHMIECKUX
BEIIECTB PA3IMYHBIX KIACCOB, TOATBEPXkAATh CYIIECTBOBAHHE TC€HETUYECKOW CBSI3M MEXIY HEOPTraHUYeCKHMU
BEILECTBAMH C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(OpMHUPOBAHHOCTh YMEHUSI KJIACCH(PUIIUPOBATH XUMHUUECKUE PEAKIINH 110 Pa3IMYHBIM MPU3HAKAM (YUCITY U
COCTaBy pearMpyrolluxX BEIIECTB, TEMIOBOMY 3()(eKTy peaklunu, W3MEHEHUIO CTENEeHEH OKHCIICHUS SJIEMEHTOB,
00paTHUMOCTH peaKIiM, yYacTHIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHH COCTABISATh YPAaBHEHUS PEAKIM pa3IHYHBIX THIIOB, TIOJHBIE U COKPAIIEHHBIE
YpaBHEHUS peaKkfii HOHHOTO OOMEHa, yYUTHIBast yCIOBUS, IPH KOTOPBIX 3TH PEaKIUU HIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYeCTBECHHBIH COCTAaB Pa3IMYHBIX
HCOPraHMYCCKUX BCHICCTB, pPACIIO3HABATh OIIBITHBIM H}/TéM HWOHBbI, TMNPUCYTCTBYIOINHME B BOAHBLIX PACTBOpaAx
HEOPraHWYEeCKNX BEIIECTB;

c(hOpMUPOBAHHOCTh yYMEHUH PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMIA
MOCPEJICTBOM COCTaBJICHUsI JJIEKTPOHHOTO OallaHca 3TUX peakiuii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATh 3aBUCHUMOCTH CKOPOCTH XHUMHUECKOM PEaKIMH OT Pa3InYHBIX
(hakTOpOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHS (TPUHIIMIT
Jle latenne);

cOpMHUPOBAaHHOCTh ~ yMEHHMH  XapaKTepU30BaTb XWUMHUYECKHE TPOIECCHI, JIGKAIIME B  OCHOBE
NPOMBIIIIIEHHOTO MOJYYEeHHUs] CEPHOW KHCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH MPEACTABICHUH 00 00IUX
HaY4YHBIX NPUHIUIIAX U SKOJIOT'MYCCKUX Hp06neMax XUMHUYCCKOI'0 IMMPOU3BOJACTBA,

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ IMPOBOJUTL BBIYHCIICHUA C HCIIOJIB30BAHUEM IIOHATHA «MacCoBas I0JId
BEIIECTBA B pacTBOPECH, 00BEMHBIX OTHOIIEHHI ra30B IIpU XUMHUYCCKUX pCaKOUAX, MacChl BEHICCTBA HUIIU OGBéMa
ra3oB TI0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MIM O0BEMY OJHOTO M3 YYACTBYIONIMX B PEAKIH BEIIECTB,
TEIIoBOro 3¢QeKTa peakuyd Ha OCHOBE 3aKOHOB COXPAaHEHHs] MacChl BEIECTB, NMPEBPAILCHUS M COXPaHEHUS
SHEPTUH;

c(hOpMHUPOBAaHHOCTh YMEHUW COONIOAATH MpaBWIIa IOJIb30BAHUS XMMHUYECKOW IMOCYAOH M J1a00paTOpHBIM
000pyJOBaHHEM, a TAaKKe MpaBuiia OOpaIICHHUs C BEIIECTBAMUA B COOTBETCTBUM C WHCTPYKUMSMH 110 BBITIOJIHEHHIO
1a00PaTOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHM IUTAHUPOBATh M BBINOJHATH XUMHUYECKHN OSKCIIEPUMEHT (pa3joxKeHHE
MEPOKCHAA BOAOPOAA B NPHUCYTCTBHU KaTalINW3aTopa, ONPEIECIIEHHE CPENbl pacTBOPOB BEUIECTB C IOMOIIBIO
VHUBEPCAITBHOTO WHIUKATOPA, BIMSHUAE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMU, pPEeaKiuu
WOHHOTO OOMEHAa, Ka4eCTBEHHBbIC PeaKkIuu Ha Cysib(dar-, kapOOHAT- W XJOPUA-aHUOHBI, HA KaTHOH aMMOHUS,
pelieHrne 3KCIePUMEHTAIBHBIX 3a7ad 1o TemMaM «Metamie»y U «Hemeramibny) B COOTBETCTBHU C IMpaBHIIAMHU
TEXHUKM O0€30MacHOCTH MpHU OOpalleHHH C BellecTBAaMH M J1a0OpaTOpPHBIM O0O0OPYAOBAaHHEM, MNPEACTAaBIIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEpHMEHTa B (OpME 3amucu YpaBHCHHMM COOTBETCTBYIONIMX pPEaKIHUd U
(hopMyIIMPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMECHUN KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 WH(GOPMAIUIO, TOTYYaeMyI0 W3
Pa3HBIX UCTOYHHUKOB (CpEACTBa MACCOBOM KOMMYHHKanuu, IHTepHET 1 ApyTuX);



c(hopMUPOBAaHHOCTh YMEHHMM COOJIONATH MPaBUjIa IKOJIOTHYECKH IIEJIeCO00Pa3HOTO TMOBEACHHS B OBITY U
TPYAOBOH AEATEIHHOCTH B IENAX COXPAHEHHUS CBOETO 3JI0POBbA U OKPYXKAIOIMIEH MPUPOIHON Cpeipl, 0CO3HABATH
ONAaCHOCTb BO3JIEUCTBUS Ha JKMBBIE OPraHU3MbI ONPENEIIEHHBIX BEIIECTB, MOHMMAas cMbica mokazatens [1JIK,
MOSICHATh HAa TPUMEpPAx CIIOCOOBI YMEHBIIEHUS W IPEIOTBPAICHUS WX BPEOHOTO BO3ACWCTBUSA HA OPTaHU3M
YeII0BeKa;

JUTSE 00YYaOIINXCS C OTPAaHNICHHBIMH BO3MOXKHOCTSIMH 3/TOPOBBS: YMEHHE MPUMEHSTH 3HaHUS 00 OCHOBHBIX
JIOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYIECKHX SBICHUN;

JUTSL CJIETIBIX W CIa0OBHISAMIMX OOYYalOIINXCS: yYMEHHE WCIIONB30BaTh pelbe(hHO-TOUEYHYIO0 CHCTEMY
ob6o3nauenuit JI. bpaiins nms 3anvucn XuMHIecKuX HOpMyIL.



TEMATHYECKOE ITNTAHUPOBAHHUE 10 KJIACC

Ne KosinuecTBo yacos DJ1eKTPOHHEBIE
w/n HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI . Korrrposbibre Mpaxrmseckne | (WHDPOBHIE)
cere padoThI padoTsI o0pa3oBaTesIbHbIE
pecypesbl
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
11 IIpenmer oprannveckoi xumun. Teopust cTpoeHus: OpraHudeckux coennaeHuii A. M. bytiepoa 3 PoLL
Uroro no pazneny 3
Paznexn 2. YrieBonopoanl
21 IIpenenbHBIE YTIIEBOAOPOIBI — aTKAHBI 2 PaLW
2.2 HenpenenbHble YII€BOMOPOIBL: AJIKEHBI, AIKATUEHBI, AJIKUHBI 6 1 PO
P3LL
2.3 ApoMaTuieckue yrieBoJ0pOoIbl 2 3
2.4 [IpupoiHbIe KICTOYHUKH YIIIEBOAOPOIOB U UX MepepaboTka 3 1 PaW
Hroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xanue opranndeckme coeuHeHust
3.1 Cruptel. DeHod 3 PILL
P3LL
3.2 Anpneruasl. Kapoonosblie kucinoTsl. CloxKHbIE 3QUPHI 7 1 3
3.3 VYTIeBoap 3 1 P3lLl
Hroro mo pasgeny 13
Paznen 4. A3oTcoaep:kaiue opraHudeckue coeTuHeHus
4.1 AMMHBI. AMHHOKHCIIOTBL. Besku 3 PoLL
Hroro 1o pasaeny 3
Pasnes 5. BoicokomoJieKyJIsIpHbIe cOeTHHEHUsI
5.1 [Tnactmaccer. Kayuyku. BonokHa 2 P3W
HUroro no pazaerny 2
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 2




11 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne n/m = HaummeHoBaHMe pa3/iejioB U TEM NPOTrPaAMMBbI KOHTpOIbHBIE MpakTHYecKne (wposric)
Bcero o0pa3oBare/ibHbIE
padoTHhI padoTHhI
pecypcebl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucrema 3 P3LL
' XUMHYECKHX 21eMeHTOB Jl. 1. MeHnaeneeBa
1.2 Crpoenue BemecTBa. MHOrooOpas3ue BEeUIeCTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1 PILL
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Mertaisl 6 1 Pall
2.2 Hewmeramsr 9 1 1 PILL
Pl
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECTB 2
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XUMuS 1 )KA3HD 4
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

KosmmyecTBo yacos DJIEKTPOHHbIE
N p
o
= Hara uuppoBbIie
Tema Ypoka KoHnTpoJbHbIe IpakTHyeckue
n/no Bceero a6 a6 H3y4YeHHS o0pa3oBaTeJibHbIE
padoTbI padoThbl pecypest

1 [Ipenmer oprannyeckoil XUMHH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE 1 PSLL

9 Teopus cTpoenust oprannyeckux coequneHuil A. M. BytnepoBa, €€ OCHOBHBIE 1 PoLL
MIOJIOKEHUS

3 [Ipencrasnenue o knaccupuKalMy OpraHMdeckux Beniects. Homenknarypa 1
(cucremaTnyeckas) ¥ TPUBHUAIbHBIEC HA3BAHUS OPTaHUYECKHUX BELIECTB

4 ATKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH P 1 PILL

) MeraH 1 3TaH — NPOCTEUIINE TIPEICTABUTEIHN AIIKAHOB 1 PIL

6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 PILL
OTuUIIeH U NpONUIIEH — MPOCTEHIINE IPEICTABUTEIH AIKEHOB
[Ipaktnueckas padora Ne 1. «[loxydenue sTuIeHa U U3yYeHHUE €T0 CBOWCTBY 1

9 Anxanuensl. byraguen-1,3 u metunOyranuen-1,3. Ilonyderne CHHTETHYECKOTO 1
KaydyKa ¥ pe3HUHBI

10 AJKVHBI: COCTaB M 0COOEHHOCTH CTPOEHUS, TOMOJIOTHIECKUI ps. ALIETHIIEH — 1 POLL
MPOCTENIINNA MPEJCTABUTEND AIKUHOB

11 Brlunicnenus no ypaBHEHNIO XUMHUYECKOW PEAKITNH 1 PILL

12 Apensr: 6eH30J1 ¥ TOIYOI. TOKCHIHOCTD apeHOB 1 PSLL

13 I'enernyeckas cBsI3b YIIIEBOAOPOAOB, MPUHAMAIESKALINX K PA3INIHBIM KJlaccam 1 PILL

14 [IpuponHbIe HCTOYHUKY YTITIEBOJOPOAOB: IPUPOIHBIN a3 U MOIMYTHEIE 1 PILL
He(TAHBIC Ta3bl, HEYTh U MPOIYKTHI €€ MmepepadoTKU

15 [IpupoaHble HCTOUHUKY YIIIEBOAOPOIOB: IPUPOIHBIN I'a3 U MOy THbIE 1 P3LL

He(TAHBIC Ta3bl, HEPTh U MPOIYKTHI €€ MmepepadoTKU




16 Kontponbnas pabota no pazaeny «YTIeBOZOPOAbDY 1

17 [IpenensHble OAHOATOMHBIC CIIUPTHL: METAHOJ U 3TaHOI. BomopoaHas cBs3b 1 PILL

18 MHoroaToMHbI€ CIUPTHI: STHICHIIUKOJIb U INTULEPUH 1 PSLL

19 ®DeHoII: CTPOCHHUE MOJIEKYJIbl, PU3MUECKHE U XUMUYECKHE CBOICTBA, 1 P3LL
NpUMEHEHHUE

20 Anbaerunbl: GopMalbACTUA U alleTaIbACTHI. AIICTOH

21 OHOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIE KUCIIOTHI: MypPaBbUHAS U YKCYCHAs

22 [Mpaktuyeckas padbora Ne 2. «CBoWCTBa pacTBOpa YKCYCHON KHCIIOTBD)

93 CreapuHOBasi ¥ OJIEMHOBASI KUCJIOTHI, KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX 1
KHCIIOT

24 Mpisa Kak COIHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOFOIIIEE IeHCTBUE 1

o5 CrokHbIe A(UPHI KaK MPOU3BO/IHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 1 PaLL
a¢upoB

26 Kupsl: ruaponus, npuMeHeHne, OM0JI0rHYecKas posib KUPOB 1 PSLL

97 YrneBogpl: coctas, kiaccudukays. Baxknelime nmpeacTaBuTenu: rIIoKo3a, 1 PO
¢$pykTo3a, caxaposa

28 Kpaxman u nemmono3a Kak MPUPOIHBIE TOJUMEPHI 1

29 Kontponsnas pabota no pazaeny «Kucnoponaconep:xxaiiye opranudeckue 1
COCIMHEHHS»

30 AMUHBI: METUJIAMUH U AaHUJIUH 1

31 AMUHOKHUCIIOTBI KaK aM(OTepHbIE OPraHUYECKHUE COSTUHEHUS, UX 1
Omororuueckoe 3HaueHue. [lenTu s

32 benku kak mpupoHbIe BEICOKOMOJIEKYISPHBIE COCTHHEHUSI

33 OCHOBHBIE TTOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COSTMHEHNH

34 OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJICKYJIIPHBIX coeMHeHu. I1nacTMaccsl, 1
Kay4JyKH, BOJOKHA
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11 KUIIACC

KonunuyecTBO 4acos

DJIeKTPOHHbIE

° Jdara
‘:/‘H Tema ypoka Beero KoHnTposabHbIe IIpakTHUeck H3y4eH ::;lg;l:::;feﬂmﬁle
paboThI He paboThbl us pecypeb
1 XUMUYECKH AIeMeHT. ATOM. DIeKTpOHHAasI KOH(UTYpanrs aTOMOB 1
5 ITepuoanueckuii 3axkoH u [lepuoanydeckas cucteMa XuMuueckux anemeHToB /1. 1. 1 PaW
MenpeneeBa, UX CBS3b C COBPEMEHHOM TeOpHell CTpOeHHsI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX IJICMEHTOB U UX COCTUHEHUHN 110 PO
3 rpyImmnaM u nepuojaM. 3HaueHHe MePUoANIEeCKOr0 3aKOHA U CUCTEMbI XUMUYECKUX 1
snemeHToB [[.1. MeHneneeBa B pa3BUTUN HAYKU
4 CrpoeHnue BemecTBa. XUMUIECKas CBS3b, €€ BUJIbI, MEXaHH3MBI 00pa30BaHUs 1 P3LL
KOBAJIEHTHOM CBsI3u. BosiopoiHas cB43b
5 BanentHocTs. DnexTpooTpuniaTenbHOCTh. CTEeHb OKUCIeHus. BemecTra 1 PaLL
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS
6 [TonsiTHe 0 quCTIepCHBIX cucTeMax. VICTUHHBIC U KOJUIOMIHBIE PacTBOPEL. MaccoBast 1
JI0JIS BEILLIECTBA B PaCTBOpE
- Krnaccudukamnms u HOMEHKIIATypa HEOpraHMYECKUX COeTUHeHMIA. | eHeTHnuecKas CBsI3b 1
HEOPTaHWYECKUX BEIIECTB, PA3JTUIHBIX KJIACCOB
Knaccudukaius XuMUYeCKUX peaKiliii B HEOPraHMUECKOW U OPraHuIeCKON XUMUH. PaLU
8 3aKOH COXpaHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHUS U NPEBPALLIEHUS SHEPrUU IpU 1
XUMUYECKUX PEaKLMIX
9 Ckopoctb peakinu. OOpaTuMbie peakiui. XMMHUECKOE PAaBHOBECHE 1 PIW
10 [paktuueckas padora Ne 1. «BnusiHue pa3nuuHbIx (pakTOPOB HA CKOPOCTh XUMHUYECKOH 1 1
peaKIum»
11 OnexTponutuieckas quccoruanus. [lonstue o BomoponHom mokasarene (PH) pactBopa. 1 POLWL
Peakiun monnoro oomena. [ maponan3 opraHnIecKuX ¥ HEOPTaHMIECKHUX BEIICCTB
12 OKHCIUTETFHO-BOCCTAHOBUTENBHEIE peakiuu. [IoHsaTHEe 00 IEKTPOIN3e PacIiaBOB U 1
pacTBOpPOB coJie
13 KontponbsHas pabota 1o pasaeny «TeopeTrudeckie OCHOBBI XUMU) 1 1
14 Mertanbl, ux nojoxenue B [lepuoguyeckoi cucreme XuMu4eckux aiueMentos /1. 1. 1 -
MenpeneeBa 1 0COOCHHOCTH CTpoeHHs aToMOB. OO0IHe GU3NYECKUE CBONCTBA METAIIJIOB
15 CruiaBbl METALIOB. DJIEKTPOXUMHIECCKUH PST HATIPSDKCHU METaJIIOB 1 PILU




16 XuMHUYeCKUEe CBONCTBA BAKHEHIINX METAIIOB (HATPU, Kalluii, KaJIbIUil, MATHUH, 1 P3LL
QATIOMUHUN) ¥ BIX COCTMHCHUIT
17 XUMHYEeCKHE CBOMCTBA XpOMa, MEIH M X COCITUMHECHUIN 1 PILL
18 XUMHUUYECKHE CBOWCTBA LIMHKA, JKeJIe3a U UX COCTUHECHUM 1 PILL
19 [Ipaktuueckas padota Ne 2. "Pemnrenue sKcriepuMeHTaIbHBIX 331a4 [0 TeMe 1
«MeTamis"
20 Hewmeramibl, ux nonoxenue B [lepuoanyueckoit cucteMe XuMuueckux 3nemeHToB /1. 1. 1
MeHnneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB
21 dusnyeckre CBOHCTBa HEMETAIUIOB. AJIOTPONHS HEMETAJUIOB (Ha MMPUMEpEe KUCIOPOa, 1 P31
cepsl, pocdopa u yraepona)
22 XuMHAYeCcKHe CBOHCTBA TAIOTEHOB, CEPHI M UX COETMHEHUIA 1
23 XuMHyecKkue CBOHCTBa a30Ta, (pocodpa u X coennHEHUIA 1 PILL
24 XuMHYecKre CBOMCTBaA yIiaepoa, KpeMHHUS U UX COeAUMHEHUI 1 PILL
25 [IpumeHeHne BaxKHEHIIIMX HEMETAIIOB U UX COSTMHEHUN 1 PILL
26 O600menue u cuctemMaTu3anys 3HaHui o reme «Hemeramib». Beraucnenus no 1
YPaBHEHUSIM XUMHUYECKHUX PEAKIIMN 1 TEPMOXUMUYECKUE PACUETHI
97 [paktuueckas padora Ne 3. «PemieHne 3KCIEpUMEHTANBHBIX 32144 TI0 TeMe 1
"HemeTtammsr"»
28 KonTposbHas padora o temam «MeTtabsy U «Hemeramibny 1
29 Heoprannueckue 1 opranndeckue KHCIoThl. Heopranuyeckre U opraHnveckue 1
OCHOBaHHS
30 AmpoTepHbIe HEOPraHUYEeCKUE U OPraHMYeCcKHe COeANHEeHMs. | eHeTnueckas cBs3b 1 P3LL
HEOPTraHMYECKUX M OPTaHUUYECKUX BEIECTB
31 Ponb xumun B oOecrieueHn 3KOI0THIECKOM, JHEPreTHIeCKOH 1 MHIIEeBOH 1 P3LWW
0€3011acHOCTH, Pa3BUTUU MEAULIMHBI
39 [IpencraBnenus 06 00IMMX HAYYHBIX IPHUHLIUIAX IPOMBIIIJICHHOTO OTY4YEHHS 1
Ba)KHEHIIINX BEILECTB
33 YenoBek B MUpE BEIIECTB U MaTEPUAIOB
34 XuMHA ¥ 300pOBbE YETOBEKA
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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