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MOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIoO IpeaMmera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanus B Poccuiickoit ®enepanuu nHa mnepuony go 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe 3KOJOIMYeCKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroleM MUpe Kak O €AWHCTBE MPHUPOJBI H YEJIOBEKa, KOTOpoe (hOPMUPYETCS B XUMHH
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOl, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMBI 3HAHHUMA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBaAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHHUS OpPraHUYECKUX COEAUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUsS» 0a30BOr0 YpOBHS paccMaTpUBAeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpraHWYEeCKask XUMHU» OOYYAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaAKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» JaHHOTO YPOBHS M3YyU€HHUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUH MYyTEM SKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACITEIBHOCTU: PEUISHUS MPOOJieM, MMOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO TMpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKd Kak o0rnactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO aHHOW TOYKE 3PEHMS IVIABHBIMHM LEISIMU HU3y4EHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE MOHSITHS,
(dyHIaMeHTalIbHbIE 3aKOHBI M TCOPHUM XHMHH, OCBOCHHE $3bIKa HAYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX NJIsl MPHOOPETEHUs YMEHUII OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B PAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM MpaBuil Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a1a4 U3y4YeHHs IIpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B cHCTeMe cpemnHero obmero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIETO HEe HAOOpOM 3HaHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

aganTanus OOydyaroImuXcsi K  YCJIOBHSM  JIMHAMHUYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OyYarOIIMXCS KJIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUU, a TAKXKe JUIsl OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHUHU B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupOBaHUE U pa3BUTHE Y O0YUAIOUIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIHUTaHHE Y OOydarolmuxcs yOeKIEHHOCTH B TyMaHHCTHYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHsI OIbITa UCIIOJIB30BAHUS MOTYYCHHBIX 3HAHUM U1l MPUHSATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

Cpoxk peanuzanuu nporpammbi (01.09.2023-31.08.2025 yuyedHble roabl
COJAEP)KAHUE OBYYEHUS
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenMeT opraHMuYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJyUYECHUU
HOBBIX BEIIECTB U MaTEpHUaIoB. Teopus CTpOEHUS OpraHuyecKux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpPraHMYeCKHUX COEJIMHEHHHM (CHUcTeMaTHuecKas) M TpUBHMAJbHbIE HAa3BaHUSA BaXKHEHUIIMX
IPEJCTaBUTEIIEH KJIaCCOB OPIraHUYECKHUX BEILECTB.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYII
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKHid psa. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs |
TOpEHHs1), HaX0XKJICHHE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBONCTBa (peakUuu TUIAPUPOBAHUS,
raJIOT€HNPOBAHMUS, TUIPaTalluH, OKUCIIEHUS U MOJIMMEPHU3aLlN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHUECKOTrO KayuyKa U Pe3UHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psaA. AlETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHYECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHUupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJICKAMMH K pa3JIMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMUYECKHiA, KaTaTUTHYECKHi), mupoiu3. [IpoaykTsl mepepaboTku He)TH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lamu IiacTMacc, KaydykoB U pe3uHbl, kosekuuu «Hedte» u «Yronp», MoaenupoBanue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHL. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMH METaJlJlaMH, I'aJJOT€HOBOJOPOJaMHU, TOPEHHE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaToMHble CIUPTHL. OJTUJICHIJIMKOJIb W IJIMLEPUH: CTPOEHME, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaklus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKue U XHUMHUYEeCKue cBoiicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIE PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbUHAs U YKCyCHasl KUCIIOTBI:
CTpoeHue, PU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, peaKIus
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonpl: cocTaB, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
MPOCTEUIINIA MOHOCAXapu: OCOOEHHOCTH CTPOSHHUS MOJEKYNbl, (QU3UYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHadHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TIPUPOJIE,
npUMeHeHue, buonorunyeckas poib. otocunTe3. PpyKTO3a KaK U30MEP IITFOKO3BI.




Kpaxman u nemmonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaina U LeJUTI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJu3, KaYeCTBEHHAs PEaKLUs C UOJ0M).

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IIPEBPALICHUI: IPOBEJECHUE,
HaOJIIOIGHHE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepebpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C MOAOM), HpPOBEAEHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCJIOTBI.

Pacuérnble 3anaum.

Bbruncinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBA MWJIM IMPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI KaKk aMm(OTepHble OpraHWvyeckne coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha @puUMepe TJMLIMHA). buojoruueckoe 3HaueHUe
aMHHOKUCIOT. [lentuapl.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONM3, JEHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HalOarofeHue u
ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OENKOB IpH HarpeBaHUU, IBETHbHIC
peakiuu OeNKoB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OCHOBHBIE TIOHATHUS XUMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.

OKclepUMEeHTabHbIE METO/Ibl MU3YUYEHHUsl BELIECTB M UX MPEBPALCHUN: 03HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHH, Tak U
HOHATHUH, SBISAIOMINXCS CUCTEMHBIMU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO0mue ecTecTBEHHO-HAy4yHbIE MOHATHS: SIBJIEHHE, HAy4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KIacCupUKalusi, TM[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEHUeE,
AKCIEPUMEHT, MOJIEITUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUUECKUN YPOBEHb,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKHe BEIUMYMHBI U €IUHUIIBI
WX U3MEPEHUSI.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTepUallbl U3 UCKYCCTBEHHbBIX U CHHTETHUECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacripesielieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB [ .
MengeneeBa. CBsA3p nepuoAMYECKOro 3akoHa M Ileproanueckoil cHCTEMbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0XKHBIX BEIIECTB
110 TpyNIaM U rnepuojam. 3HaueHHUEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBaJICHTHAs
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajleHTHOCTD.
DneKTpOOTpULATENBHOCT. CTENEHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve 0 nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 101
BEILIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIaCCaM.

Xumuueckass peaxkuus. Knaccupukanus XUMUYECKMX peakuuid B HEOPraHUYEeCKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTHMbIe peaKLUu.
Xumnueckoe paBHOBecHe. DAaKTOpbI, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB M MX IPEBPALICHUMN: JEMOHCTPALIHS
tabmun «llepmonuueckas cucrema xumudeckux snementoB Jl. M. MenneneeBa», u3yuyeHue
MoJeNiell  KPUCTANIMUECKUX peIEToOK, HaOMI0JeHWe U OINUCaHHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUM KaTanau3aTopa,
OIpENIETIEHUE CPelbl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUU.

Pacuérnrie 3amaun.

Pacu€rbl o ypaBHEHUSM XUMHUYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacué€Thl ¢ UCTIOJIb30BAHUEM MOHATHUS «MACCOBAsl A0S BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (Du3MuUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOACOASPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHYECKUH DS HampsHKeHUH
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cnocoObI MoTyYeHHsI MeTaJUIOB. [I[puMeHeHne MEeTaIoOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBUE TUAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJOoYel, KauyeCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEHIECTB, PacdyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecnieueHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYEeCKHe U MUHEpATIbHbIC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanm3zanius MeXNpeAMETHBIX CBSA3EH MPU M3ydeHUU OOl U HEOPraHUYEeCKOW XMMHUU B
11 xmacce ocymiecTBIseTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE MOHSITHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HaOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbD.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, MTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHYECKast MPOMBIIIJICHHOCTH, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi MPOMBIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OO0YYaIOIIUMMCS
IpoTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOW i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oO0pa3oBaHHS
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYHe MOTUBAINH K 00y4EHHIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUN Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd  POCCHUHCKOTO
TpaXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPAaBWIAMHU TOBEICHUS,
CTIOCOOCTBYIONIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUIHOCTH 00YyYaIONUXCSI.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTHYECKON MAESITeNTbHOCTH OOYYaloIIMXCA [0 pealu3alud
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS

OCO3HaHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY W MPABOMOPSIKY;

MPEJICTABICHUST O COITMAIBHBIX HOPMax W TPABHJIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘le6HLIX 1 ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IpYrUX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHXKEHUS HAyKU €CTh PEe3yNbTaT JIUTEIbHBIX HAOIIOACHUIA,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
nH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/Iﬂlef/'I C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUSA LIEHHOCTEH 3J0poBOTO M Oe3o0macHoro oOpasza >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM J€ATENBHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00I111eCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTtaM TPYJ0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpaeKTOpUM OOpa3oBaHUS,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHMUYECKH IIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHuA HGOGXOIII/IMOCTI/I HUCITOJIBb30BaHUA IIOCTI/I)KGHI/II\/'I XUMHHU I pCIICHHUA BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHNUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIM4YUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJBTYpBI, OIIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M YEJIOBEKA, B IO3HAHMHM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUMBWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3JaHMM HOBOW 0a3bl MaTepUabHOM
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U NPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEeHUs JieaaTh 000CHOBaHHbBIE 3aKIFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUS [Tl peIeHHs IpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEN0BATEIbLCKOMN NEATEIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pasiMyHbIX chepax mnpodeccrnoHaTbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOGHUS y4uyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpYyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONM KOMIETEHIIMH 00yYaroInXCs;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YYeOHBIC JCHCTBHS B II03HABATEIHHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU TSI KITaCCU(UKAIIMK BEIIECTB M XUMHUYECKUX PEaAKIIHiA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM peaknud — TPU PEIICHUH Y4eOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe UCCIeA0BaATEIbCKUE IeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/IOB IMO3HAHMUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUAOB M (HOpPM TPEICTaBICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MPHOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BaTh HAYYHBIA $I3bIK B KAdyeCTBE CPEACTBA MNpU paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI¢ AMATIOra W/WIA JUCKYCCUU,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOW JIEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU  BBIIOJHEHUM XHMHYECKOTO
SKCIIEPUMEHTAa, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHMSI TTO3UIIHIA B X01€ 00CYXKICHUS 1 0OMEHA MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraeMblii allTOPUTM JICHCTBHI TPU BBHIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JICATEIBHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TO3HAHUM SIBICHUH MNPUPOIBI, B (HOPMUPOBAHHU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3aad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(byHKLIMOHANbHAS TpYNNa, pajuKaji, M30MEepHs, U30Mephbl, TOMOJOTHYECKUIH psJ, TOMOJOIH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUYECKUX
BeumiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsT MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30M1aCHOM UCIOJIb30BAHNN BaXKHEHIINX OPraHNYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM JIEATENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPTraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEILECTB
U YpaBHEHUH XMMHUYECKUX pEaKLUii, U3rOTABJIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllU€ COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTUIICH, STWICHIVIMKOJb, TIUIEpUH, (QeHoid, ¢dopManbAeruj, ameTaabIeruil, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHHE, (UIMYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHTJINKOIb, TTUIEPUH, (EHOJ, aleTalblAeTH1, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHHUKH YIJIEBOJOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, W3MepeHHe, HKCIEPUMEHT, MOJEIHPOBAHUE), UCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsX, CB3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUM, MOJyYE€HUE ATHIIEHA U U3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIUU OEIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu C BElIeCTBAaMHU U JJAOOPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoi MH(opMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JECHCTBHS HA KUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmass W HEOpraHuyecKas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM MAJis
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOUIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OpOUTAII aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJEKTPOJIMTUYECKAS JUCCOLMALMSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPIHMM IPU XUMHUYECKHX
pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XHUMHUH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE IOHMMAaHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(dakTosornuecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH U OE€30MacHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPIraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
VIJIEKUCHIbIA Ta3, aMMUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

Apyrue);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIC)KHOCTh HEOPTaHMUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonnyeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dieMeHToB 1—4 nepuosos [lepuonuueckoit cuctemMbl Xumuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. Y.
Menpaeneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3IUMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHYECKHE PEAKLIUU IO Pa3IAYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxiuH,
M3MEHEHUIO CTENEHEW OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKLUN pa3NUYHBIX THUIIOB, MOJTHBIC
U COKpAallEHHbIE YpaBHEHUS peakluii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OallaHCca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHYECKHE TIPOIECCHI, JIeKallhue B
OCHOBE TMPOMBIIIIJICHHOTO MOJY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TOHSTHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKUX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TpaBuUiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUSAMU 11O BBIIIOJITHCHUTIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAITBHOTO MHAUKATOPA, BIUSHUE Pa3INYHBIX (DAKTOPOB
Ha CKOpPOCTb XMMHYECKOM pEeaKIMh, PEeaKIuu HMOHHOrO OOMEHA, KaueCTBEHHBIC pPEaKIMU Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30MacHOCTH MPU OOpAIIeHNUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM, MIPEICTABISATh
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XHMMHUYECKYI HH(OpMaluio,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENIAX COXPAHEHUS CBOETO 3[0POBbI U
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
OnpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokaszarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsE 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYaIONUXCS: YMEHHE WCIIONbh30BaTh pPelbeHO-
TOUEYHYI0 CcHCTeMy oOo3HaueHudd JI. DBpaiing 118 3anucu  XUMHYECKUX  (HOPMYIL



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrpoabubie | Ilpakruueckn
NMPOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI e padoThbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Tpeamer opraHUYECKON XUMHH. https://academy-
1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coeaunenuit A. M. byrneposa 5ele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
[IpenenvHbIE YIIIEBOAOPOIBI — https:/academy-
2.1 aﬂiim YHICBOAOPOX 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriieBogopoIb: https:/facaclemy-
2.2 am:;s Ia HZLH anKIfHS ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
> IIIERR, 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApomaThyecKHe yrieBoa0pOabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOAHBIE HETORHHIH 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOAOPOAOB M UX MepepaboTka
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
3.1 Cruptsl. Denon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

Anpnerunsl. KapOoHOBBIE KUCITOTHI.

https://academy-

3.2 C ¢ 5 7 content.apkpro.ru/lesson/8664b319-
TOIHDIC SQHPHL 0ba3-4945-h076-ch7ae5858b90
https://academy-
3.3 VrieBoast 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazneny 13

Pa3znea 4. A3oTconepkamue opraHudecKkue coeuHeHust

https://academy-
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pasneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
5.1 [Tnactmaccel. Kaydayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne /i Konrtpoabnsie | Ilpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoandeckuii 3aKoH https://lesson.edu.ru/04/1
1.1 u [lepuonueckas cucTeMa XUMHUYECKUX 3 0 0 0
sneMenToB [. 1. MenneneeBa -
https://| n.edu.ru/04/1
1.2 XUMHYECKUE PEAKIIUU 6 1 1 Ottps [Nlesson.edu.ru/04/
13 Crpoenue BerectBa. MHOrooOpasue 4 0 0 https://lesson.edu.ru/04/1
' BEIIIECTB 0
https://lesson.edu.ru/04/1
Hroro 1o pasneny 13 0
Pa3nen 2. Heoprannyeckasi XuMust
21 MeTamiI 6 0 1 gttps://lesson.edu.ru/O4/1
29 HeMeTam 9 1 1 Ettps:/l lesson.edu.ru/04/1
53 CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0 https://lesson.edu.ru/04/1
' BEIICCTB 0
https://lesson.edu.ru/04/1
Hroro no paszneny 17 0
Pasznen 3. Xumus u :Ku3HL
3.1 XuUMUs U )KU3Hb 4 0 0 https://lesson.edu.ru/04/1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[en)

Nroro no pazgeny
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xknace/ IN'abpuensa O.C., Octpoymon W.I'., Cnagko C.A., Akinoneproe odmectBo «M3narenscTBo «IIpocsemenne», 2021 r
Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon N.I'., Cnagko C.A., AkimonepHoe obmectBo «M3natenpctBo «IIpocemenne»,2021r.

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus(6a30BbiiypoBeHb). Peanuzanus oOpa3zoBanus: metoandeckoe nocodue s yuutens / Kasepuna A. A., Iluayruna I'.B.; nox pen.I'. B.
[Muuyrunoii. M. : ®I'BHY «Muctutyt ctpareruu passutus oopazosanus PAOy, 2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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