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HOACHUMTEJIBHAS 3AIITMCKA

[lporpamMa 10 XMMHUM Ha YpOBHE CpeaHero oOmero oOpa3oBaHus —paspaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBannu B Poccuiickoi
Oenepanumny, TpeOOBaHUNA K pe3ylbTaTaM OCBOEHHS (enepanbHOil  00pa3oBaTeNbHON  MPOrpamMMBbl
cpennero obmiero oo6paszopanus (POII COO), mpeacraBieHHbIXx B demepalbHOM TOCyIapCTBEHHOM
obpazoBatensHoM cragaapre COO, ¢ yuérom Konueniuu npenogaBanus yaeOHOTro npeamera « XuMus» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoit denepanuu, peanusyrolMX OCHOBHbIE 00pa3oBaTENbHbBIC
IIPOrpaMMbl, 1 OCHOBHBIX IoyioxkeHUi «Ctpareruu pa3Butus BocnuTanus B Poccuiickoit ®@enepanuu Ha
nepuon 10 2025 roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabdOTKe MpOrpamMMmbl IO XHMHH, K OINPEACICHUI0 OOIeH CcTparernu
0o0y4deHHs, BOCIIUTAHUS U PA3BUTHUS O0y4aAIOUINXCS CPECTBAMHU yueOHOro npeamera «Xumus» st 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaidbHble mnojoxenus @OIoOC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IieJiel, COJep>KaHus, pe3yJabTaToB OOy4YeHHs] M TpeOOBaHUNW K YPOBHIO
[OJTOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJIy4aeMOe BBIMYCKHUKaMH OOIIe00pa3oBaTelbHON OpraHu3alu,
ABJIIETCS HEOThEMJIEMON YacTh0 UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIMM 3TallOM peaau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX LIEJIOCTHOM CHCTeMe
XUMHAYECKOTO O00pa3oBaHMs. DTH IIEHHOCTH KacaroTcs IMO3HAHHWS 3aKOHOB IPHPOJBL, (OPMHUPOBAHUS
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YENOBEKAa, a TaKkKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3/10pPOBbIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue 00ydyaroUuxcs Ha YPOBHE
cpeaHero oomero o0pa3oBaHMs CPEICTBAMHU YUeOHOTO MpeaMeTa «XUMUs», COAEp:KaHUuEe U MOCTPOSHUE
KOTOPOTO OINpEAEICHbl B MPOrpaMMe MO XMMHUHU C YYETOM CHeUM(UKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHUH MIPUPOJIBI U B MaTepUATBbHON JKU3HU OOIIECTBA, a TAKXKe C YU€TOM OOIIUX Iesiel U MPUHIIUIIOB,
XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CpeaHero oomiero oOpasoBanusi B Poccuiickoii
®enepanuu.

XUMHS KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MWIpaeT oOco0yl0 pOjb B COBPEMEHHOM
UUBUJIM3AIMH, B CO3JaHMM HOBOW 0a3pl MarepuanbHOW KynbTyphl. OHa BHOCHUT CBOW BKJIaa B
(GopMUpPOBAaHNE PALMOHAIBLHOTO HAYyYHOTO MBIIIJIEHUS, B CO3/IaHUE LIEJIOCTHOIO MpEACTaBiIeHUs 00
OKpY’KalollleM MHpe Kak O €IUHCTBE NMPHPOJBI M YeJIOBeKa, KOTopoe (GopMupyercs B XMMHUU Ha OCHOBE
NOHMMAaHHUS BELIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3H MEXIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBaMHU M BO3MOKHBIMHU O0JIACTSIMU IPUMEHEHHSI.

TecHO B3aUMOAENUCTBYS C IPYITMMH €CTECTBEHHBIMU HayKaMH, XMMHUs cTaja HEOThEMJIEMON YacThIO
MHUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPyJa M JKM3HM KaKIOro wieHa OOIecTBa.
CoBpemMeHHast XUMUS KaK HayKa CO3MiaTeNlbHasl, Kak HayKa BHICOKMX TE€XHOJIOTHI HallpaBjieHa Ha PELICHHE
MI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM, MHIIEBOM,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3J0POBbS.

B cooTtBercTBUM ¢ OOIMMH IEISIMU M MPUHIMIIAME CPEIHET0 OOIIEr0o oOpa3oBaHUs COIEPIKAHHE
npeamera «Xumus» (10—-11 kiaccel, 6a30BbIi YpOBEHb W3YUEHUS) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOJITOTOBKY OOYYaronIuXxcsi, HEOOXOAUMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLUMYMA, NPOJODKEHUS O0pa3oBaHMsS B PA3IUYHBIX
o0JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnstomuMu  npeamera «XUMHUsS» SBISIIOTCA 0a30Bble Kypchl — «OpraHuueckass XUMHUS» U
«O0m1as 1 HeOpraHuyecKkass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHsSI KOTOPBIX SBJSIOTCS OCHOBBI
6a30B0il HayKH: crcTeMa 3HAHU 110 HEOPraHMYECKOW XMMHUU (C BKIIIOUEHHEM 3HaHUN U3 00LIel XUMHUN) U
oprannueckoil xumuu. @opMUpoBaHHe JaHHOW CHCTEMbI 3HAHUI MPU H3yYEHHUH NpeaMeTa o0ecrneurBaeT
BO3MOXHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpas3usi BEIECTB Ha OCHOBE OOIIUX IMOHATUN, 3aKOHOB U
TEOPHI XUMHUH.

CrpykTypa conepxanus KypcoB — «Opranundeckas xumusi» u «OO0mas 1 HeopraHuyeckast XUMUs
chopMUpoBaHa B MpOrpaMMe MO XHMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHIO Yy4eOHOro
Marepuaja M OOYyCJIOBJI€HAa HCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha ONpeAeaEHHbIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHMYecKOd XMUMHH BEIIECTBA PAacCMaTPUBAIOTCS Ha YpPOBHE



KJIACCUYECKOM TEOPUU CTPOCHUSI OPraHUUYECKHX COCIMHEHHH, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKUX U
JIEKTPOHHBIX MPEICTABICHUN O CTpOeHHUH BemiecTB. CBefeHus 00 3ydaeMbIX B Kypce BEUIeCTBaxX Jal0TCs
B Pa3BUTUU — OT YIJICBOJOPOJIOB JO CIIOXHBIX OHOJOTMYECKH AaKTHBHBIX COEAWHECHHN. B Kypce
OpPraHMYECKON XMMHHU IMOJIY4al0T pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs
NEePBOHAYANILHBIC MPEACTABICHUS O XHUMHUYECKOW CBS3HM, KIACCU(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHMSI, O XUMUYECKOMN peaKIuu.

[Tox HOBBIM YTIIOM 3peHUS B MpeaMere «XuMus» 0a30BOTO yPOBHS PacCMaTPUBACTCS M3YUCHHBIA HA
YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHs TEOPETHUECKU MaTepuan U (PaKkTOJIOTUYECKUE CBEIACHHS O
BEIIIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIias M HEopraHM4ecKas XUMHs»
oOydaromuMcsl TPEIOCTaBISAETCS BO3MOXKHOCTh OCO3HAThb 3HAUYEHUE MEPUOJAMYECKOTO 3aKOHa C
O0IIETEOPETUYECKUX U METOIOJIOTMUECKUX MO3UIUH, NIy0Ke MOHATh UCTOPUIECKOe H3MEHEHUE (DYHKITUH
3TOTr0 3aKOHA — OT 0000IaroIIeH 10 00BACHSIONIEH 1 TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BEUIECTBAX, HMX COCTABE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHNH, a TaKKe O XHMMHMYECKUX pEaKIHUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHUs
nononssercd B Kypcax 10 u 11 xnaccoB ajaeMeHTaMU COAEpkKaHMs, UMEIOIIUMU KYyJIbTYypOJOTUYECKUN U
MPUKIATHON XapaKkTep. ITH 3HAHUSI COCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHHU C APYTUMHU HayKamH,
pacKpbIBalOT €€ poJb B IIO3HABATEIBHOW M MPAKTHYECKOW JESTEIBHOCTH YEIOBEKAa, CIIOCOOCTBYIOT
BOCIHTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX MPHIIOKEHUNH XUMUH,
MOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOieMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIIMBATh HHPOPMAIIUIO U IPUMEHSTH €€ JIs TIOMOJIHEHUSI 3HAHUH,
pelIeHUs] UHTEJUICKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1menom copepxanue
yueOHOro mpenMera «XUMHUS» JAHHOTO YPOBHS HW3YYEHHUS OPUEHTHUPOBAHO Ha (QOPMHUPOBAHUE Y
00yJaOImUXCsl MHPOBO33PEHUYCCKOW OCHOBBI I TMOHUMaHUsA (QIOCODCKUX WACH, TaKux Kak:
MaTepuaibHOE €IUHCTBO HEOPraHUYECKOTO0 M OPraHUYECKOro MHUpa, 0O0YCIOBICHHOCTh CBOMCTB BEIIECTB
WX COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTH IPUPOJHBIX SBJICHUM MYyTEM SKCIEPUMEHTAa U PEIICHUS
MPOTUBOPEUHNI MEXKIAY HOBBIMU (DaKTaMU U TEOPETUYECKUMHU MPEINOCHUIKAMH, OCO3HAHHE POJIM XUMUU B
PELIEHUH SKOJOTMYECKHX IMpoOJieM, a Takke MpoOseM cOepeKeHUsi SHEPreTUUYECKUX PECYPCOB, ChIPbS,
CO3/J]aHUsI HOBBIX TEXHOJIOTHI 1 MaTepUasoB.

B mane pemenus 3amad BOCIHMTAHHS, Pa3BUTUSA W COIHAIM3ANUU OOYYArOUIUXCS MPUHSTHIC
IporpaMMoil MO XUMHUHM MOJAXOJAbl K OINPEACICHUI0 COAEPKAaHUS U IOCTPOCHHS IpeaAMeTa
MpeaycMaTpuBaOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUCOHBIX JEHCTBUN, UMEIOIINX 0a30BO€ 3HAUCHUE IS
pa3MYHBIX BUIOB JCSATENBHOCTH: pEIIeHUs MpoOieM, MOHMCKa, aHaiau3a u 00paboTku WHOpMaIuwy,
HEOOXOAMMBIX [IJII TPHOOPETEHHUS OMNbITa MPAKTHYECKOWM M  HMCCIIENOBATEIbCKOW JIeATEIhHOCTH,
3aHUMAIOILIEH Ba)KHOE MECTO B TIO3HAHUU XUMUMU.

B npakTuke npenogaBaHusi XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, TaK U HA YPOBHE
cpenHero oOmero oOpa3oBaHMsl, MPU ONPEACTCHUH COACPKATEIBHON XapaKTEpPUCTUKU LeJel H3ydeHUs
MpeJMeTa HaMpaBJIeHUEM MEePBOCTENEHHON 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MIPAKTUUECKON JEATeIbHOCTH YeIOBeKa
M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyHabTypbl. C METOIWYECKOW TOYKH 3PEHMs] TaKOW MOAXOM K
ONPENIETICHUIO LIeNIEH N3YUEHUS TPEIMETA SBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUsS TJABHBIMU IESIMU HM3YYEHHs MpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) IBISAIOTCS:
dbopMUpOBaHHE CHUCTEMBbl XMMHUYECKHUX 3HAHUI Kak BaKHEHIEH COCTaBJISIONIEH eCTEeCTBEHHO-HAy4HOM
KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeXaT KIIOYEBBIC MOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI M TEOPHH
XUMHHM, OCBOCHHE S3bIKa HAayKH, YCBOGHHE W TOHUMAaHHE CYIIHOCTH JOCTYMHBIX 00001eHu
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;
dbopMUpOBaHHE W pa3BUTHE MPEICTABICHHM O HAayYHBIX METOJaX TMO3HAHMS BEIIECTB U XUMHUYECKHX
peakiuii, HeOOXOUMBIX JJII TPUOOPETEHUSI YMEHUN OPHUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUUYECKUX
SIBJICHUH, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHUH U CIIOCOOOB ACSITEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBSICHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOACHUEM MTPaBHII O€30MaCHOTO OOPAIEHHS C BEIIECTBAMHU.



Hapsany ¢ atum, copeprkartenbHasi XapaKTepUCTHKA LIeJIel U 3a7a4 U3yueHUs IpeMeTa B porpamme
110 XUMHH YTOYHEHA ¥ CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPHTETAMH B CHCTEME CPEIHETO
obmiero obpazoBanusi. CerofHs B MPEMOAaBaHUK XUMUU B OOJIBIICH CTENEHHW OTHAETCS MPEANOYTECHUE
NPAaKTHYECKOH KOMIIOHEHTE COJep)KaHUs OOydYeHHs, OpPHEHTHPOBAHHOW Ha IOJTrOTOBKY BBITYCKHHKA
o0meo0pa3oBaTeIbHOM  OpraHU3ally, BIAACIONIETO HE HAO0OpPOM 3HaHUHM, a (QYHKIHMOHATBLHOU
IPaMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHSMH AaKTUBHOTO HOJYYEHHS 3HAHUH M NMPUMEHEHHS HX B
peaﬂBHOﬁ JKU3HU OJ1d pCHICHU MMPAKTUYCCKUX 3a1ad.

B cBs3M ¢ 3TUM NpU W3y4YEHUH MpeaMeTa «XHUMHUs» TOMUHHPYIOIIee 3HaYeHUEe PHOOPETAIOT TaKHe
LIeJIN U 3a/1a4H, KaK:

amanranys OOy4alomMXcs K YCIOBHSAM JUHAMHYHO pa3BUBAIOLIETOCS MuUpa, (opmupoBaHue
UHTEJUIEKTYyaJbHO  pPA3BUTOW  JIMYHOCTH, TOTOBOM K  €caMOOOpa3oOBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSATEIIFHOMY MPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KM3HEHHBIX CUTYalUsX, CBI3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

dopMupoBaHne y O0O0ydYarOmUXCs KIIOYCBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHIIMI), HMEIOIINX
YHUBCPCAJIBHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTU: PCIICHUA HpO6J’ICM, IIOHMCKa, a”HaJIn3a u
00paboTku uH(OpManUK, HEOOXOAUMBIX JIsI MPHOOPETEHHs OIBITa AEATEIBHOCTH, KOTOpas 3aHUMAeT
Ba)XHOE MECTO B IO3HAHUHM XUMHH, a TaKKe U1 OIEHKH C MO3WIMKA HKOJOTHYECKON 0e30macHOCTH
XapakTepa BIUSHHS BEIIECTB M XMMUYECKUX IPOLIECCOB HA OPTaHU3M YelIOBEKa M IIPUPOIHYIO CPENY;

Pa3sBUTHUC TO3HABATCIIBHBIX HHTCPCCOB, HWHTCIUICKTYAJIbHBIX W  TBOPYCCKHUX CIIOCOOHOCTEN
00yYaroIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIbHO NMPHOOPETaTh HOBBIC 3HAHHS MO0 XMMHUH B COOTBETCTBHU C
KN3HCHHBIMU HOTpC6HOCTHMI/I, HCIIOJIb30BATh COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOTUH IJIA ITIOHUCKA U
aHaIM3a y4eOHOM U HayYHO-TIONMYJIIPHOM HHPOPMAIIMU XUMUYECKOTO COACPIKAHHMS;

dbopMupoBaHHE M pPa3BUTHE Yy OOYy4YAIOIMIMXCA AaCCOLMATUBHOTO W JIOTUYECKOTO MBIIIJICHUS,
HaOJII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIHMMBI, B YAaCTHOCTH, IPH
IJIAaHUPOBAHUHN U TPOBCACHUN XUMHWYCCKOI'0 OKCIICPUMCHTA,

BOCIIUTaHHE Yy OOy4arommxcsi yOe)KAEHHOCTH B T'YMAaHUCTHYECKOW HANpaBICHHOCTH XHMHUH, €€
Ba)KHOM pojin B PCUICHHUU rI100aIbHBIX HpO6JIeM palroOHAJIBLHOI0 MNPUPOAOIIOJIb30BaAHUA, IMOIMOJIHCHUA
SHEPreTHYECKUX PECYpCOB M COXPAaHEHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEpEKHOTr0 OTHOIICHUSI K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHUS OIbITAa UCIIOIb30BAHMS
NOJYYCHHBIX 3HAHWUW JUIS MPHUHSATHS TPAMOTHBIX PEIICHUH B CHTYaIMsSX, CBA3aHHBIX C XUMHUYECKHMHU
SIBJICHUSIMU.

B yueOHOM mutaHe cpegHero obiero oOpa3oBaHusi MpeaMer «XUMHs» 0a30BOr0 ypoBHS BXOJAHUT B
cocTaB MpeaMeTHOM 06acTi «EcTecTBEHHO-HAYUHBIE TIPEIMETHI».

OOmee yucIO 4acoB, OTBEAEHHBIX JUI1 M3YYEHUs XUMHUHM, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3oBaHus, coctaBisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Heneno), B 11 knacce — 34 gaca (1 yac
B HEJIEIIIO).

COAEP) KXAHUE OBYYEHUSA

10 KUIIACC
OPI'AHNYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHU4YeCKOM XUMHHU
IIpeamer OpraHWYEeCKOM  XUMUHU: eé BO3HUMKHOBEHHE,  pa3BUTHE U 3HAYCHHE

B IOJIYYEHMM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHMsI OpPraHUYECKUX COEIUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIE MMOJIOKEHUS. CTPYKTypHBbIE (OPMYJIbI OPraHMYECKUX BellecTB. 1 'omororus,
n3oMepus. XuMUYecKasi CBSI3b B OpraHMYECKUX COEAUHEHMSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBinenne o KiacCU(pUKAUMKW OpraHMdYeckux BemiecTB. HoMeHkiaTypa OpraHudeckux
COEIMHEHUIN (cHUCTEeMaTHuYecKas) M TPUBHAIbHBIE HA3BaHUS BAXHEMIINX IPEACTAaBUTENEH KIIACCOB
OpPraHMYECKUX BEIIECTB.

OKcliepUMeHTaIbHbIe METOJIbl U3YUCHHSI BEIIECTB M UX MPEBPAIIEHUH: 03HAaKOMIIEHHE ¢ 0Opa3namu
OpraHMYECKUX BEUIECTB U MaTepuaiaMH Ha UX OCHOBE, MOJIEJIIMPOBAHUE MOJIEKYJ OpraHMYeCKHUX BEIIECTB,
HaOJI0IeHUEe M OMHUCAHUE JEMOHCTPALMOHHBIX OINBITOB MO IMPEBPAIIEHUI0 OPraHUYECKUX BEIECTB MPHU
HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPCHUE).

Yraesoaopoabl




AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTEHUIINE NPEACTaBUTENN
QJIKAHOB: (PM3UYECKUE U XMMUYECKHE CBOMCTBA (PEaKIMM 3aMEIIEHUs U TOPEHHUs ), HAX0XKIEHHE B IPUPOJIE,
[IOJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKHH psf. OTHICH W MNPONWIEH — IpOCTeHIne
NpPEJCTaBUTENIM  AJKEHOB: (U3MYECKHEe ¥  XUMHUYECKHME CBOHCTBa (peakuuu TUIAPUPOBAHHA,
rajJJoreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MermnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE CBOWCTBA
(peaxuust monumepu3sanun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTM CTPOEHHS, T'OMOJOTMYECKHI psii. AUETWIEH — IpOocTeHIIni
IpPEJCTaBUTENIb AJKMHOB: COCTaB, CTpPOCHME, (U3NYECKHMEe W XHMHYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzonm: cocraB, cTpoeHHe, (HU3MUYECKHE U XHMMHUYECKHE CBOICTBAa (peakuuu
raJOreHNpPOBaHMs U HUTPOBAHUS), OJIy4YeHHE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, Qusuieckue u
Xumuyeckue  C80UCMBA (peakyuu  2anoceHUpoBaHUs u HUMpPOBAHUS), nonyyexue  u
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHdecKasi CBsI3b MEXJy YIJIEBOJOPOJaMH, MPUHAIIEKALUMHU K
pa3IMYHBIM KJIaccaM.

[TpupoaHbIe UCTOYHUKH YraeBOAOpoAoB. [IpupoaHslii ra3 u monyTHele HeTsHBIE Ta3bl. Hed1h 1 €
npoucxoxaenue. CrocoObl nepepadoTKu He()TU: MEepEeroHKa, KPEeKUHT (TepMUYECKUH, KaTaIUTUUYECKU),
nuponu3. [Ipomyktel mepepaboTku He)TH, WX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KaMeHHBIH
yroJib U MIPOAYKTHI €ro rnepepaboTKH.

OKclieprMEHTAbHbIE METOJIbI M3YUCHHSI BEIIECTB M UX MPEBPAIIEHUH: 03HAKOMJICHHE ¢ 0Opa3namu
IUIACTMACC, KaydyKoB M pe3uHbl, kojulekuuu «HepTtb» u  «Yroap», MOJenTUpOBaHHE MOJEKYI
YIJI€BOJOPOAOB U TaJOr€HONPOU3BOJHBIX, IPOBEJCHHE MPAKTUYECKON pabOThI: MOJyY€HUE ITHIIEHA U
U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3aauu.

Bbruucnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLMU IO HU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HUCXOAHBIX
BEILIECTB WU NPOJYKTOB PEaKIUH).

Kuciiopoacoaep:kaiue opraHu4eckie coeJuHeHns

[IpenenbHble OHOATOMHBIE CHMPTHI. METaHON W 3TaHON: CTPOEHHUE, (PU3UYECKUE U XUMHUYECKHE
CBOMcTBa (peakuMM C AaKTUBHBIMM METaUIaMM, TaJOr€HOBOJAOPOJAaMH, TOpEHHE), IpPUMEHEHHUE.
BonoponHeie ¢BA3M MeK Ly MOJIEKYIaMH CIAPTOB. JlelicTBHEe METaHOJIa U 3TaHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoOroaToOMHbI€ CHUPTHI. ODTWIECHIVIMKOIb WM TJIHLEPUH: CTPOEHHE, (U3NYECKHE M XUMHUYECKHE
CBOWCTBa (B3aMMOJEHCTBUE CO ILEIOYHBIMU MeETajUlaMH, KauyeCTBEHHas peaklMs Ha MHOrOaTOMHbIE
cnupThl). JlelicTBUe HA OpraHu3M yenoBeka. [IpuMeHenne rmunepruHa u STUIICHTITUKOJISL.

@deHo: CTpOEHHE MOJIEKYJNbl, (U3MUYECKUe U XHMHUYECKHe CBOMCTBA. TOKCHMYHOCTH (heHoIa.
[Ipumenenue denona.

Anbnerunsl U kemonwvl. Dopmanbiaerusa, aneTanbAeTHA: CTPOCHHE, (U3NYECKMEe U XHUMHYECKHE
CBOICTBa (peaKIMU OKUCIEHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKlii), IOIY4eHUE U IPUMEHEHUE.

OHOOCHOBHBIE TIpeieNbHble KapOOHOBbIE KUCIOTh. MypaBbHHAs U YKCYCHAasl KUCIOTBI: CTPOEHHE,
¢usnyecKkue U XMMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME AJI Kjacca KHUCIOT, peakius 3TepuduKalun),
noJjy4yeHue u npuMenenre. CTeapuHOBas U OJIEMHOBAsI KUCIIOTHI KaK MPeACTaBUTEIH BBICIINX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AEHCTBUE.

Crnoxnble 3(GUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maposn3 cioxxHbIX 3¢upoB. Kupsl.
I'mnponns xupoB. [Ipumenenune xupos. bruosornueckas posb )KUPOB.

VYrneBoasl: cocTaB, KilacCH(UKAIUSA YrIeBOJOB (MOHO-, IU- M ToJucaxapupisl). [nmokoza —
IpOCTEHIINKA MOHOCaxapHa: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3HYeCKhe M XUMHYECKHE CBOICTBa
(B3aumopeiictBue ¢ ruapokcunom Meau(ll), okucienme ammmauHbIM pacTBopoM okcuga cepebpa(l),
BOCCTAHOBJIEHHE, OpOXEHHUE TJIIOKO3bl), HaXOXKJIEHHE B IMPHUPOAE, NMPUMEHEHHE, OUOoJIoTHYecKas poJb.
®orocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxmai u nemnosno3a kak npupoHsle noauMepsl. CTpoeHue kpaxmaia U HeJuIroo3sl. dusnueckue
U XMMHUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs! peakLus C HOJIOM).




DKCTIepUMEHTAILHBIC METO/IbI M3YUYCHHS BEIIECTB M MX MPEBPAIEHUN: MPOBEICHUE, HAOIIOICHUE U
OMKMCAaHHE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE PEAKUUU OJHOATOMHBIX
crnupToB (OKHCIIeHHE dTaHosa okcuioM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOCHCTBHUE TIIMLIEPUHA C
ruapokcuaoM wmeau(Il)), ampaernmoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepeopa(l) u
ruapokcugom menu(ll), B3amMopeiicTBue Kpaxmanaa C HOJOM), TPOBEACHHE NPAKTHUECKOH pPabOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHeble 3a1a4u.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakuud (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKIHMH IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

A30TcoepKalle OpraHnYeCKUe COeAMHEHUSI.

AMUHOKHUCIOTHI KaK aM(poTepHble OpraHudecke coeAnHenus. Guznueckrue u XMMUYECKUe CBOICTBa
aMUHOKHCIIOT (Ha mpuMepe TIuluHa). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTuabl.

benku kak mpUpOIHBIE BHICOKOMOJIEKYJISIpHBIE coefquHeHus. [lepBuyHasi, BTOpUYHas U TPETUUHAS
CTpYKTypa OenkoB. XUMUYECKHE CBOMCTBA OEJIKOB: TUIPOJIU3, ACHATYpalus, KAUeCTBEHHBbIC PEAKIMU Ha
OenKH.

OKCIIEPUMEHTATbHBIC METOJIbl M3YUYEHHUs BEIIECTB U WX MPEBPAILECHUN: HAOIIOACHUE W OINHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OSJIKOB IIPU HArPEBaHHH, [[BETHBIE PEAKI[UU OEIKOB.

BroicokoMoieKyJIIpHBIE COeINHEHUS

OcHOBHBIC TTOHATHUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI: MOHOMEp, TOJIUMED, CTPYKTYpHOE
3BE€HO, CTENEHb IOJUMEPHU3ALNM, CPEAHsIs MoJeKyasipHass wMacca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPH3AIIUs U MOJTUKOHICHCAIIHSL.

OKCIIepUMEHTAILHBIC METOJIbI M3YUYCHUS BEIIECTB U WX IPEBPAIICHUI: O3HAKOMJICHHE ¢ 00pa3aMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MeXnpeAMETHBIE CBS3H.

Peanuzamusi MeXIpeIMETHBIX CBSi3ed NpU U3YYEHUH opraHuyecko xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHUM, TaK W TOHSTHUH,
SBIISIONINXCSI CHCTEMHBIMHU IS OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0m1e ecTeCTBEeHHO-HAYYHbIE TTOHSATHUS: SIBJICHUE, HAYUYHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAJIU3,
CUHTE3, KIaccu(uKaIus, nepuoJuIHOCTh, HaOMI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE.

®dusnka: Marepus, SHEPrHsi, Macca, aToM, OJEKTPOH, MOJIEKYyJia, YHEPreTUYECKHl ypOBEHb,
BEIIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3MYECKHE BEIMYUHBI U EIUHUIBI UX
HU3MEPEHHUS.

buonorus: knerka, opranusM, 6mnochepa, oOMeH BElIECTB B OpraHu3Me, GOTOCHHTE3, OMOIOTHYECKH
aKTHBHBIC BellecTBa (O€IKU, YTIEBOABL, JKUPHI, PEPMEHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOTAeMbIe, TOTLTUBO, PECYPCHI.

TexHosoTHsI: THUIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO TIMTaHUS, MOIOIIUE CPEJCTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHE MperapaThl, MAaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMmudecku s7eMeHT. AToMm. Snpo atoma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTUYECKHE
YPOBHH, MOJTypOBHUA. ATOMHBIEC OpOUTANIH, S-, P-, 0- 311eMeHThl. OCOOCHHOCTH pacIpeIeICHUs DJICKTPOHOB
10 OPOUTAISIM B aTOMAaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAS KOHPUTYpaIHs aTOMOB.

Ilepuonnueckuii 3akoH U Ilepuommueckas cucreMa xumudeckux snemeHToB [[. U. Menneneesa.
CBs13b nepuoanueckoro 3akoHa u Ilepuoguueckoit cucreMbsl xuMuueckux 3ineMeHToB [l M. Menaeneea ¢
COBPEMEHHOU Teopuel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHUYECKUX HIIEMEHTOB
1 00pazyeMbIX UMM MPOCTHIX W CJIOXKHBIX BEIIECTB IO TPyMNIaM U MeprojaM. 3HaAYCHHUE MEePUOIMIECKOTO
3aKOHa B Pa3BUTUH HAYKH.



CrpoeHue BeniecTBa. XUMHUUYECKasl CBA3b. BUABI XMMHMUECKOH CBSI3M (KOBAJIEHTHAs HENOJSIpHAs U
NoJIsipHasi, HMOHHAs, MeTajulMueckas). MeXaHu3Mbl OOpa30BaHMsI KOBAJIEHTHOM XUMHUYECKOW CBS3U
(0OOMECHHBI W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BajaeHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. MIoHbl: KATHOHBI U AHUOHBI.

BewecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA.
TuIbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKY.

ITonsiTe 0 aucnepcHbIX cucTeMax. MICTUHHBIE U KOJUTOMAHBIE pacTBOpbl. MaccoBas 10 BELeCTBa
B PacTBOpE.

Knaccugukanuss HeopraHmdeckux coequHeHHd. HoMeHkaTypa HEOpraHMYeCKHX BEIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAAICKANIUX K PA3ITMYHBIM KIIACCaM.

Xumnueckas peakuus. Kinaccupukanus XMMHYECKUX PEaKii B HEOPraHMYECKOW U OPraHUYecKOi
XUMUHU. 3aKOH COXPAHEHUSI MAaCChl BELIECTB, 3A4KOH COXPAHEHUs U MPEBPALCHUS YHEPTUU TP XUMUYECKUX
peakusx.

CxopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3InyHbIX (akTopoB. OOpaTHMble peakiuu. XUMHUECKOe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOTo paBHoBecus. [Ipunnun Jle [llarense.

OnekTponauTHueckas auccounanus. CuibHble U cinadbie 3eKTpoauThl. Cpefa BOIHBIX PacTBOPOB
BEILECTB: KUCIIAsl, HEUTpasbHas, LIeJI0YHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

OKCIIepUMEHTAbHBIE METOJIbI M3YYEHUS BENIECTB W WX NPEBPAIICHHN: JEMOHCTpAIMs TaOIHII
«Ilepuoguueckas cucrtemMa xumuueckux osnemeHToB JI. W. MenneneeBa», wu3ydeHue Mojenei
KPUCTAJUIMYECKUX PElETOK, Ha0JIt0IeHne
U ONHCAaHHWE JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (pa3loKEeHHE MEpPOKCHIa BOAOpOAa B
IIPUCYTCTBUM KaTajau3aTropa, ONPENEICHUE CPeabl PACTBOPOB BEIIECTB € IOMOIIBI) YHUBEPCAIBHOIO
WHAMKATOpa, PEaKIU HOHHOIO0 OOMEHa), MPOBEACHHE MPAKTHUYECKOH paboThl «BiusHUE pa3iaudHbIX
(aKkTOpOB Ha CKOPOCTb XUMHUYECKON pEaKLIUN».

Pacuérnbie 3a1a4u.

Pacuérbl 10 ypaBHEHMSIM XMMHUYECKUX PEAKLUN, B TOM YHCIE TEPMOXUMUYECKHE PACUETHI, pACUETHI
C UCIOJIb30BAHUEM ITOHATHUS «MAcCCOBasi A0JIsl BEILIECTBAY.

Heopranuyeckasi Xumus

Hemeramnbl. Ilonoxenue HemeramnoB B Ilepumoanueckoil cucteMe XMMHYECKUX 3JIEMEHTOB Jl.
W. MenneneeBa u 0COOEHHOCTU CTPOEHHUs aToMoB. DU3MYECKHE CBOMCTBA HEMETAJUIOB. AJIIOTPOINUS
HEMETAJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pocdopa u yrieposa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphl, a30oTa, ¢ocdopa, yriepoaa u
KPEMHHS) U UX COETUHEHUH (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOJHBIX COCTUHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Mertamnel. Ilonoxkenne wmeramnoB B Ileproanueckod cucreMe XUMHUYECKUX JJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. O01ue Gpuzndeckue
cBoiicTBa MeTauioB. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUYECKUN Psijl HAIPSDKEHNUN METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUMN, KAJIUW, KAJIBIIMI, MAarHUM, alTFOMUHUH, [TUHK,
XpOM, KeJIe30, MeJlb) U UX COCMHEHUH.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAILHBIE METOJbl M3YYECHMsI BELIECTB M HX MPEBPALICHUM: H3yYEHUE KOJUIEKIUU
«Meramnel M CIIaBbl», 00pa3l0B HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAlIbHBIX 3a/ad, HaOlIoJCHHE U
OTNMCaHHE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOJEHCTBHE T'HIPOKCUIA ATIOMHHHUSA C
pacTBOpaMu KUCIJIOT U LIeI0Yel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI METAJUIOB).

PacuérHble 3a1aun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OZIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BbEMa, KOJTUYECTBA BEILECTBA)
IIPOJIYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHuS 4 )KU3Hb

Posib xuMuu B 0obecrieyeHNH IKOJIOTUYECKOM, YIHEPreTUYECKON U MUIIEBOM O€301MacHOCTH, Pa3BUTUHI
MeauIMHBL. [[oHATHE 0 HAYYHBIX METOAAX NO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUIL.




[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIHUIAX MPOMBIIUIEHHOTO TOTYYCHHs] Ba)KHEUIITNX
BEIIIECTB.

UenoBek B MHpe BEIIECTB W  MAaTE€pUaAJOB: BaXXHEUIIWE CTPOUTEIbHBIE  MaTepUallbl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, KpackKd, CTEKJIO, KepaMuKa, MaTepuanbl [UIsl  AJIEKTPOHHKH,
HAaHOMAaTEPHAJIbl, OPTAaHNYECKHE U MUHEPAIbHBIC yI0OpEHMUS.

XuMHSA U 3[0pOBbE YEJIOBEKA: IpaBWJIa HCIOJB30BAaHUS JIEKAPCTBEHHBIX NpErapaTroB, IpaBHiIa
0e30MacHOro HCII0JIb30BAHHUS IIpenapaToB OBITOBOI XUMHH
B [TOBCE/IHEBHOM JKHU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3ei PU U3yYeHUH OOIel U HeopraHudecko xumuu B 11 kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATUM, TaK U TMOHSTHUH,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIINU3, CUHTE3,
KJ1accu(pUKalus, IepuoAUYHOCTb, HAOIOCHIE, SKCIIEPUMEHT, MOJICITMPOBaHIE, U3MEPEHUE, SBIICHUE.

®usnka: Marepus, OHHEpPrus, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, DHEPI€TUYECKUN YpOBEHb, BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOSIHUE
BEIECTBA, (PU3MYCCKHUE BETMYUHBI M STUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH
BEIIECTB B OPraHU3MeE.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPrusi, MPOU3BOACTBO CTPOUTEIHHBIX
MaTepuasoB, CEIbCKOXO3AMCTBEHHOE MPOM3BOACTBO, NHUIIEBas MPOMBIIUICHHOCTh, (apMaleBTUYecKas
MPOMBIIIUICHHOCTb, TPOU3BOJACTBO KOCMETUYECKHMX TMIPEMmaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOTPAMMLI 10 XMMHUM HA BA30BOM
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIOLIUMUCS MPOTrpaMM
cpenHero ooero oopazoBaHus (JINTYHOCTHBIM, METAIIPEAMETHBIM U MpeaMeTHbIM). HaydHo-MeTonnueckon
OCHOBOI1 JI7151 pa3pabOTKH MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM CPeHEro 00IIero 0opazoBaHus
SIBJISIETCSI CUCTEMHO-/IEATEIIbHOCTHBIHN MTOIXO/T.

B cooTBeTCTBUM C CHCTEMHO-IAEATEIbHOCTHBIM MOJIXO0JIOM B CTPYKTYpE JUYHOCTHBIX pPE3yJIbTaTOB
OCBOEHHUSI mpeameTa «XHUMHs» Ha YpOBHE CpeAHEro oOlero oOpa3oBaHUs BBIIEIEHBI CIEAYIOIINE
COCTAaBJISIFOLIHE!

OCO3HaHWE OOYyYaIIUMHUCS POCCHUHCKONW TpakJTaHCKOM HUJEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIENICHHUIO;

HaJU4He MOTHUBAITUHU K 00YUEHUIO;

I[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH AESITENHHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH 1IETIOCTHOM CUCTEME XUMUUYECKOT0 00pa3oBaHus;

HAJIMYUE TIPABOCO3HAHMS DKOJOTUYECKOW KYIbTYpPhl U CIHOCOOHOCTH CTaBUTh I U CTPOUTH
JKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XHUMHUS» TOCTUTAIOTCS B EAMHCTBE y4eOHOU H
BOCITUTATEIILHON JEATETPHOCTH B COOTBETCTBHU C TYMAaHHCTHUYECKHUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJEaTaMHU POCCHICKOTO TPa)JAaHCKOTO OOIIecTBa, NPUHSATHIMU B
oOmecTBe HOpMaMHM W TPaBWIAMU TIOBEJICHUS, CIIOCOOCTBYIOIMMH TIpOlleccaM CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yUYaIOIITHXCA.



JIM9HOCTHBIE PE3YNbTAThl OCBOCHUS TMpeAMeTa «XHUMHUS» OTPAXKAT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJIbHON U MPAKTUYECKON NEATEIbHOCTU O0y4aromuxcs MO peaju3aldyd MPUHATHIX B OOIIEeCTBE
[IEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUS O0YYAIONUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS K 3aKOHY U
IIPABOIOPAIKY;

MPEJICTABJICHUS O COIUANBHBIX HOPMAaX M MPaBUIIAX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JAEATEIbHOCTU IPU CO3AAHUU yYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIHHBIX 3/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHThl JIPYrHX MpH
aHAJIM3e PA3TUYHBIX BUJIOB YI€OHOU JIEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTTUTAHUS:

[EHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HAcCJIeIUI0 OT€YECTBEHHON XUMUU;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHUS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTM)KCHUS HAyKH €CTh Pe3yJabTaT UIMTEIBHBIX HAOIIOICHHA, KPOIOTIUBBIX
JKCIIEPUMEHTAILHBIX MTOMCKOB, TOCTOSIHHOTO TPYAa YUE€HBIX U IPAKTHKOB;

WHTEpeca M I03HABATEIHHBIX MOTHUBOB B TIOJYYEHUH W IOCIEAYIONMIEM aHaW3e WH(OOPMAIUUA O
MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTHU OLICHUBATh CUTYaIIHH, CBSI3aHHBIE c XUMHUYCCKHUMH SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

TOTOBHOCTH OIEHUBAThH CBOE TIOBEICHUE U IMOCTYIIKH CBOMX TOBAPHUIICH C MO3UIUI HPABCTBCHHBIX H
MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) hopMHpPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEN 3J0pOBOro U 0E30MacHOro o0pasa >KU3HHU, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofieHus mpaBuil 0€30MacHOro OOpallleHUs! C BELIECTBAMHU B OBITY, MOBCEJHEBHOW XU3HU U B
TPYAOBOM JESATEIBLHOCTH;

MOHMMAHUS IIEHHOCTH MpPaBWJI WHAMBHUAYAIBHOTO W KOJIJICKTUBHOTO O€30MAaCHOTO IOBEICHHS B
CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIIEJCTBUI M HEMPUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS ajIKOTO0JIs, HAPKOTUKOB,
KYpEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKOW ESITEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX ACSITENbHOCTH;

YCTAaHOBKM HA aKTUBHOE y4acTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 COLMAIIbHOW HAIPaBJICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO0 NMpodeccuil pa3iuyHOro poia, B TOM 4HCIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NeITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIUBUIYalbHOW TPAaeKTOPUU OOpa3oBaHus, Oymyien
npodecCuu U peaau3alri COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JUMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPEeOHOCTEN 00I11eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH TIeNIECO00Pa3HOTO OTHOIIEHUS K MPUPOJE, KaK UCTOYHUKY CYIECTBOBAHUS KU3HU Ha
3emire;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB
Ha COCTOSIHHE MPUPOTHON U COLUATIBHOM CPEJIbI;

OCO3HAHUA HEOOXOAMMOCTH HCIOJB30BaHUSA JIOCTIDKEHUH XUMHUH Ui PEIICHHs BOIPOCOB
PaLMOHATILHOTO MPUPOI0NOIB30BaAHUS;



AKTUBHOTO HENPUATHUS JNEHCTBUM, IPUHOCAIIMX BpPEI OKPYXKAIOLIEH IPUPOAHOU Cpene, YMEHMs
IPOTHO3UPOBAaTh HEOJIArONPUATHBIE HKOJOTMYECKUE TIOCIEACTBHUS MNpEANPUHUMAEMbIX JeHCTBUH U
[IpEeI0TBpallaTh UX;

HaJIM4YUS Pa3BUTOIO SKOJOIMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIBTYpBI, ONbITa JCSITEIBHOCTH

9KOJIOTHUECKOM HaIpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATLCA MU B HO3HaBaTeHLHOﬁ,
KOMMYHUKATHBHOW U COLMAJIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTUBOCTOSATH HJICOJIOTHH
xemopoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHON MPAKTHKH;

MOHWMAHUS CICIU(PUKNA XUMHH KaK HAyKH, OCO3HAHUS €€ poju B (OPMUPOBAHUHU PAIMOHATIHLHOTO
HAy4YHOT'O MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO IPEACTABICHHS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
OPHUPOJBI M YEIOBEKa, B TMO3HAHWU IMPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOOIEeM COXpaHCHUS
MIPUPOAHOTO PAaBHOBECH S,

yOSXKJIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JJIS COBPEMEHHOM [MBUJIM3alUU: B €€
T'YMaHUCTHYECKON HAINpPaBJIECHHOCTH W BAaYKHOW POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepUaIbHOW KYJIBTYPHI,
pelieHun Io0aNbHBIX MPOOJEeM YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA — CHIPHEBOM, DHEPrEeTUUYECKOM,
MUIIEBOH U HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYEHUH YCIOBUN YCIIEUIHOTO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKOT0 YIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: MOHUMAHMs CYHIHOCTH METOJOB MO3HAHUs, UCHOJIb3yEMbIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHUS JUIS aHAIN3a U OOBSICHCHHS
SBIICHUN OKPYXKAIOIIEr0 MHpa W MPOUCXOAAIMX B HEM H3MEHEHHWH, yMeHHUs naeiaTb 00OCHOBAaHHBIE
3aKJIIOUYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOMIMXCS JIAHHBIX C MEIbI0 TMOJYYEHHUS JOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HKCIIOJIh30BaTh XWMHUYECKHE 3HAHUS IS PEIICHUs MpoOJiieM B
peabHBIX KU3HEHHBIX CUTYALUAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKON ACATEIHHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUM 1O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMuHbIX chepax mpodecCHOHATbLHON AeSITETbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOSHHS ydeOHOro mpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauUMMbIe Ui (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHUS  OOYHYAIOMIMXCS  MEXAUCIMILTUHAPHBIE
(MeXnpeIMeTHbIe) OOIleHayyHble MOHSTHS, OTpaKalollue IEeJOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
crenupuKy METOJIOB MO3HAHUSA, HCIONIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CUCTeMa, HAY4YHBIM (akKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHKe, HAOM0IeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPyTHe);

YHHUBEpcaJbHble y4deOHbIE JelcTBUA (IIO3HABaTeNbHbIE, KOMMYHHUKATHUBHBIEC, PpETYJISTHUBHBIE),
obecnieunBaromue ¢GopMupoBaHue (HYHKIMOHATBHOM TI'PaMOTHOCTH M COIMAIBHOM KOMITETEHIUH
00ydJaromuxcs;

CIOCOOHOCTh 00YUAIOIIUXCS UCIIOIB30BaTh OCBOCHHBIE MEXIUCIUTUIMHAPHBIC, MUPOBO33PEHUYECKIE
3HAaHUA U YHUBEPCAJIbHEBIC y‘-IC6HBIe )IGfICTBI/IfI B IIO3HABATEILHON U COI.[I/IﬂJ'IBHOﬁ IIPaKTUKE.

MeranpenmMeTHple  pe3yiabTaThl  OTpPakalOT  OBJAJICHWE  YHUBEPCAIBHBIMH  y4EOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA )Iel\/'ICTBI/ISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaIHU3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

onpeacIATh LCIIU ACATCIBHOCTH, 3aJdaBasd MAapaMCTPhl MU KPUTCPHUH HUX OJOCTHKCHHUA, COOTHOCHTH
pe3yIbTaThl AESITENLHOCTH C IOCTABICHHBIMU IEIISIMH;



MCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM NMPHUEMBI JIOTUYECKOTO MBIIUIEHHUSI — BBIACIATh XapaKTEpHbIE
NPU3HAKKU MOHATUH M yCTAaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIUE IOHATHS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIaCCU(DUKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY N3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTH JIOTMUYECKHE DACCYXAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, I10 AaHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOpPEYHsT B PACCMATPUBAEMBIX SBICHUSAX, (OPMYJIHPOBATH BBIBOABI H
3aKJIIOYECHHUS;

IPUMEHSATh B IPOLIECCE NMO3HAHMS, MCIOIb3yEMblE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJAEIbHBIE NPEACTABICHUS — XMMHUYECKMH 3HAK (CHMBOJI) 3JIEMEHTa, XMMHUYecKas
dopmyna, ypaBHEHHE XUMHUECKOW PEaKIUU — MPU PELICHUH YYeOHBIX MMO3HABATEIBHBIX M MPAKTHYECKHX
3ajjay, NPUMEHSATh Ha3BaHHBIC MOJICNbHBIE MPEACTABICHUS JUISl BBIABICHHMS XapaKTEPHBIX IPU3HAKOB
M3Y4aEeMbIX BELIECTB U XUMUUECKHUX PEAKLIUH.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUi;

(GopMynupoBaTh LEJIU U 33Ja4d HCCIEAOBaHMs, MCIOJIb30BaTh IOCTABICHHBIE M CaMOCTOSITEIbHO
c(OpMyJIMPOBAHHbIE BOIPOCHI B KaueCTBE HMHCTPYMEHTAa IO3HAHMSI U OCHOBBI U1 (HOPMHUPOBAHMS
TUIIOTE3BI 10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUH;

BJIa/IETh HABBIKAMU CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M IPOBEJCHUS YUEHUYECKUX IKCIEPUMEHTOB,
COBEPILEHCTBOBAaTh yMEHHUS HaOII0AaTh 3a XOJOM IIPOLECcCa, CaMOCTOATENbHO HPOTHO3MPOBATH €ro
pe3yabTar, (GOopMyIHpOBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YJIHTAaTOB
UCCIIEIOBaHMsl, COCTABIIATh OOOCHOBAHHBINA OTYET O MIPOAETIaHHOM padoTe;

IpUOOpETaTh ONBIT YYEHUYECKOW MCCIEN0BATENbCKOW M TMPOEKTHOW JEATEIbHOCTH, NPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJOB pEIIeHUs MNPaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJ0B MO3HAHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATbCS B PAa3IMYHBIX MCTOYHMKAX HHGpopMauuu (HaydHO-NOMYJSIpHAs JHUTepaTypa
XMMHUYECKOI'O COJIepKaHUsA, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh WHGOPMALUIO
pa3IUYHBIX BHUJAOB U (GOpPM NPEICTABICHUSA, KPUTUYECKH OLIEHMBaTb €€ JIOCTOBEPHOCTb W
HENPOTHUBOPEUUBOCTb;

(GbopMyIUpOBaTh 3aMpOChl U MPUMEHITHh Pa3IMYHbIE METOMbI NpPHU MOUCKE U 0TOOpe MH(pOpMaluH,
HE00X0IMMOM /IS BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeIEHHOrO TUIIa;

IPUOOPETaTh OMBIT UCIIOJIB30BAHUS MHPOPMATMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IUYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMaIbHYI0 (OpMY MpeACcTaBieHNs MHPOpManuu (CXembl, rpadukw,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KAayeCTBE CPEACTBA MpU paboTe C XMMHUYECKOM HHQOpMAaIUei:
OPUMEHATh MEXIpeAMeTHble ((u3ndeckue M MaTreMaTU4ecKHe) 3HaKM M CHMBOJIBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYpY;

UCIIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIIPOCHI o CYIIIECTBY 00cyx)aaemMoit TEMBEI B X0J1e JIHanora
W/WIH TUCKYCCUU, BBICKA3hIBAaTh UJEH, (POPMYIHUPOBATH CBOU MPEIIOKEHHUS OTHOCHUTEIHHO BBIMOJTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNaTh C TMpe3eHTAlMed pe3ylnbTaTOB IMO3HABATENbHOW  JEATENbHOCTH, TIOJTYYEHHBIX
CaMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMU TPU BBIMOJHEHUHW XUMHUYECKOTO DKCIEPUMEHTA,
MPAKTUYECKON PabOTHI O MUCCIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peau3allii yueOHOro MPOeKTa u
dbopmMyIupoBaTh BBIBOJIBI
MO pe3ylbTaraM MPOBEIEHHBIX HCCICIOBAHUMA IMYyTEM COTJIACOBAHUS MO3UIMH B XOJE€ OOCYXICHHS H
obMeHa MHEHUSIMH.



OBJiajieHNe YHUBEPCAJIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENILHO [UIAHUPOBATh U OCYILECTBIIATH CBOIO [TO3HABATENBHYIO JI€ATEIbHOCTD, ONpEAess eé
HeNU U 33J]aud, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeaaraeMblii alropuT™M
JeMCTBUI NPH BBINOJIHEHUM Yy4eOHBIX M HCCIEI0BaTENbCKUX 3a/1ad, BbIOMpaTh Haubosiee 3((HeKTUBHBIN
CHOCcO0 MX PEHICHUs C yUETOM MOITY4YEHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIUSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUs OTPAXkKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpA, POJIM XMMHUU B TIO3HAHUU SIBJICHUM IPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JUUYHOCTH,
e€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOM IJIsi PEIICHUs MPAKTHYCCKUX 33a4 M IKOJOTHYCCKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpelie;

BIIQJICHUE CHUCTEMOW XHWMHMUYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE TOHSATHUS
(XMMUYECKUIl ~ DIIEMEHT, aToM, DJeKTpOHHas  o00oJoYka  aToMa, MOJIEKyJa, BaJeHTHOCTH,
JIEKTPOOTPHUIIATSIIFHOCTh, XMUMHUYECKAsl CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaIICHHAs),
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YIIEepOJIHBIN ckeneT, (YHKIUMOHANbHAS TPYIa, paauKal,
WU30MEpHs, W30MEPhI, TOMOJIOTHUYECKUN Psi, TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOJ M a30TCOACpIKAIINE
COCTMHEHUSI, MOHOMEP, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE COCAMHEHHUA); TEOPUU H
3aKOHBI (TEOPHs CTPOCHUS OpraHnveckux BemiecTB A. M. BytnepoBa, 3akOH COXpaHEHHSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMMHUH; MHUPOBO33PEHUYECKUE 3HAHUsA, JIeXKallhue B OCHOBE
NMOHMMAHUS TPUYUHHOCTH W CHUCTEMHOCTH XUMHYCCKUX SIBIICHUH, (PAKTOIOTHYECKUE CBEICHUS O
CBOICTBax, cOCTaBe, MOJyYEHUU U OE30MaCHOM HCIOIb30BAaHUM BAXKHEUIINX OPraHMYEeCKHX BEHIECTB B
OBITY ¥ TIPAKTUYECKOM JEITEIILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHH BBISIBISATH XapaKTEpHbIE MPHU3HAKW TMOHATHH, yCTaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHUS TPU OINUCAHUM COCTAaBa, CTPOCHUS W
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh ~YMEHUW  HCIOJB30BaTh XHWMHUYECKYIO CHMBOJIMKY JUII  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalm€HHOI) (QOopMya OpPraHMYECKUX BEIIECTB H
YpaBHEHUW XUMHUYECKUX PEAKIUH, HW3rOTABJIMBATH MOJIETH MOJIEKYJl OpPraHWYECKMX BEIIECTB IS
WJUTFOCTPALIMKM UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIWBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB
M0 MX COCTaBY M CTPOCHUIO K OMpeAeNEHHOMY KJaccy/Tpymre COeANHEHUH (yTIeBOJOPOAbI, KUCIOPO U
a30TCOJICpKAIINE COCIUHEHUS, BBICOKOMOJIEKYJSPHbIE COCIWHEHMsI), JaBaTh WM Ha3BaHUA [0
cucremaruueckoir Homenknarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHBIE HA3BaHHS OTIEIbHBIX
OPTraHWYECKUX BEMIECTB (ITWJICH, TMPONMWICH, AaleTWUJICH, JTWICHIJIMKOIb, TIHIEepUH, (eHom,
dbopManbaerua, aneTalblIeruj, MypaBbUHAs KHCIOTa, YKCyCHas KHCIIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBas KUCIIOTa, TITI0K03a, PPYyKTO3a, KpaxMal, eJIII0103a, TJIUINH);

c(OpPMHUPOBAHHOCTh YMEHUS OINPEAETATh BUABI XUMUYECKOW CBS3M B OPraHUYECKHX COETUHEHHSX
(oguHapHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPHH CTPOCHHS] OPTraHMYECKHUX BEIIEeCTB A.
M. bytnepoBa st OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOEHUS, 3aKOH
COXpaHEHHUs MAacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh COCTAaB, CTpOEHUE, (U3UYECKHE U XHUMHUUYECKHE
CBOICTBA TUMTUYHBIX MPEICTABUTENCH PAa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIecTB (METaH, ATaH, ATHIIEH,
MIPOTHJICH, aleTHieH, OyramueH-1,3, metunOyraaueH-1,3, OeH30J, METaHOJ, 3TAaHOJ, STUJICHTIUKOJD,
TIIALEepUH, (DEHOJI, aleTanbAeTuil, MypaBbUHAas W YKCYCHAas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJIII0N03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HHUMH YpaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;



c(OPMHPOBAHHOCTh YMEHHS XapaKT€PH30BaTh HCTOYHHMKH YIIEBOJOPOIHOTO ChIpbi (HE(DTH,
MPUPOJIHBIA Ta3, Yrojib), CHOCOOBI WX TEpepadOTKM W TMPAKTHUYECKOe TMPUMEHEHHE MPOAYKTOB
nepepaboTKu;

c(hOpMHUPOBAHHOCTH YMEHUN IPOBOAUTH BHIYUCIICHUS IO XMMHUUYECKUM YpaBHEHUAM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEaKIUH IO M3BECTHBHIM Macce, 00bEMY, KOTUYECTBY
OJIHOTO u3 UCXOHBIX BEIIECTB
WM NIPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAaX HAyYHOTO MO3HAHMS,
UCTIOJIB3YEMBIX B XHMHUHU TPH W3YYEHHH BEIIECTB M XMMHUYECKHUX SBICHHH (HaOIIOJeHHE, M3MEpEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHNUE), UCIIOJIB30BATh CUCTEMHbIE XMMUUECKHUE 3HAHUS JIJISl IPUHATHUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh, yYMEHUU COONIOJATh TPaBHJAa IMOJIb30BAHUSA XUMHYECKOW TMOCYIOH H
1abopaTopHbIM O0OpYJOBaHMEM, a TakXKe IMpaBuja OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHIOIHATh XMMHUYECKHI SKCIEPUMEHT (IPEBPAILICHHS
OpPraHMYECKUX BEIECTB MPU HArpeBaHHUM, MOJyYEHHE STHJIEHA U U3yYEHHE €ro CBOWMCTB, KaUeCTBEHHbIE
peaKIi OPraHUYEeCKUX BEIIECTB, JCHATypaunus OCIKOB NMPH HArPEBAaHHUH, I[BETHBIC PEAKIMH OCIKOB) B
COOTBETCTBUM C NPaBHJIAMU TEXHHMKH O€30MaCHOCTHU MpHU OOpallleHWH C BEUIECTBAMH M JIa0OpaTOPHBIM
000pyIOBaHUEM, TIPEACTABIATH PE3yJbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHN
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTUUYECKH aHATH3HPOBATH XUMHUECKYIO HH(POPMALIHIO, TTOITYIaEMYIO
U3 pa3HbIX HICTOYHHUKOB (Cpe/ICTBA MacCOBOM MH(popmaluu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh yYMEHUI COOJIOAATh TpaBWIIA SKOJOTHMUYECKH IIEIeCO00pa3HOTO MOBEICHHS B
OBITY W TPYIOBOM MEATEIBHOCTH B LIEISIX COXPAHEHHUS CBOETO 3/J0POBbS U OKPYXKAIOIIEH MPUPOTHON
Cpedbl, OCO3HABAaTh ONACHOCTh BO3JICHCTBHA HA JKMBBIE OPraHU3MBI ONPENEIEHHBIX OPraHMYECKUX
BellecTB, MoOHMMas cMbicn mnokaszarens [IJIK, mosicHITh Ha mnpuMepax crnocoObl yMEHbBIICHUS H
NPEIOTBPALICHNUS UX BPETHOTO BO3ACHCTBUS Ha OPTaHU3M YEIOBEKa;

JUIsE 00YYarOIIUXCSl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHUE NMPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUTSL CJIETIBIX U CIAOOBUISAIIMX OOYYAIOMIMXCS: YMEHHUE HCIOIb30BaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiiis 115 3anucu XuMudeckux GopMyl.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0IIas 1 HeopraHu4eckasi XuMHUs» OTPaaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, POJIM XMMHUH B TIO3HAHUU SIBJICHUI PHUPOJIBI, B (POPMUPOBAHUN MBIIUIEHUS U KYIbTYPhl JINYHOCTH,
e€ (DYHKIIMOHAIILHOW T'PaMOTHOCTH, HEOOXOJAMMOW JJIsi PEHICHUs] MPAKTUUECKUX 3a7ad U KOJIOTHUYECKH
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U TIPUPOTHOM Cpelie;

BIIQJICHUE CHUCTEMOW XHWMHMUYECKHX 3HAaHWM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE TOHSITHUS
(XMMHUYECKHI 3JIeMEHT, aTOM, HU30TOTl, S-, P-, O- 3JeKTpOHHbIE OpOHUTATH aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBI  00BEM, BaJlEHTHOCTH, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHh OKHUCICHHUS, XUMHYECKas CBS3b
(koBalleHTHAs, MOHHAs, METAJUIMYecKas, BOJAOPOJHAs), KpUCTAITUYECKas pemérka, TUIbI XUMHUYECKUX
peakiuii, pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOJUTHI, 3JICKTPOJIUTHUECKAS IUCCOIUALNS, OKUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEeaKIMK, XMMUYECKOE PaBHOBECUE); TEOPUHU U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKON aucconranuu, nepuoaudyeckuii 3akon [[. . MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS] SHEPTUM NPU XMUMHYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYCCKHE 3HAHUS, JICKAINE B OCHOBE TTIOHUMaHUS MPUIUHHOCTH
U CUCTEMHOCTH XMMUYECKUX SIBICHUMU, (DAaKTOIOTHUECKHUE CBEJEHUS O CBOWCTBAX, COCTAaBE, MOTYYCHUH H
0e30macHOM  WCTOJIb30BAaHUU BAXXHEHIIIMX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JIeSITeIbHOCTH YCIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHH BBISIBISATh XapaKTEPHbIE MPH3HAKW TMOHSATHH, YCTAaHABIMBATh WX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIME IMOHATHUS MIPU ONUCAHWU HEOPTAHMYECKUX BELIECTB M UX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHMI HCIONb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBieHHUS (opmyi
BELIECTB M ypaBHEHUIN XUMHUUYECKUX peakluii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble
HA3BaHUS OTAEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbld ra3, YIJIEKHCIBI ra3, aMMUak, raméHas
U3BECTb, HETALIEHAsI U3BECTb, IUTHEBAs COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHUH OIpeNesTh BaJ€HTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKUX
9JIEMEHTOB B COEIMHEHUSAX paA3JIMYHOIO COCTaBa, BMJI XUMHYECKOM CBs3M (KOBAaJICHTHAasl, HMOHHaf,
MeTaJlJIN4ecKasi, BOAOPOJIHASI) B COCAMHEHHSX, THI KPUCTAIUIMYECKOW PEIETKU KOHKPETHOTO BELIECTBa
(aTomMHasi, MOJIEKYyJspHas, WOHHAs, MeETa/lIMyecKas), XapakTep Cpeldbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCTMHECHUI;

c(OPMHPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAAJICKHOCTh HEOPTaHMUECKUX BEIIECTB MO HX
COCTaBY K ONPEICIEHHOMY KJIACCY/TPYIIE COCTUHEHHH (IIPOCThIe BEIIECTBA — METAJUIbl U HEMETaJlIbl,
OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHMI pacKpbIBaTh CMbICI Nepuoanyeckoro 3akona [l. M. MenneneeBa u
JIEMOHCTPHPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO M MPOTHOCTHYECKYIO (DYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DJJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
anemeHToB 14 mnepuonoB Ilepmommueckoii cuctembl xumudeckux snemeHToB JI. W. Menneneena,
UCIIONIB3Ysl TOHATHSA «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKHUE YPOBHH», OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M X COEIMHEHUH 0 MepruoiaM U rpynmnam
[lepnonnueckoii cucteMbl XuMu4eckux 35eMeHToB /1. M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHYECKHE CBOICTBa
HEOPraHWYECKUX BEILIECTB pPa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYILIECTBOBAHUE T'€HETHMUYECKOW CBS3U
MEX/ly HEOPraHUYECKMMHU BEILIECTBAMU C IIOMOILBbIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKLU;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(UUIMPOBATh XUMUYECKUE PEAKLUHU MO PA3UYHBIM MPU3HAKAM
(Jucity W COCTaBy pearupyroliux BeHIECTB, TEIIOBOMY 3()QeKTy peakinuu, WU3MEHEHHUIO CTCICHEH
OKHCJICHHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMHM COCTAaBJISITh YPaBHEHUS pEaKUUN pa3IUYHbIX THUIIOB, IOJHBIE H
COKpaIIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHA, YUUTHIBAs yCIOBHUS, PU KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHILIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH pPEAKLUH, MOATBEP)KIAIOIINE KadyeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATh OINBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUil
HOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

c(OpPMUPOBAHHOCTh YMEHMH OOBSICHATH 3aBUCHUMOCTb CKOPOCTHM XHMHUYECKOM peakluu OT
pa3NnYHbIX (PAKTOPOB; XapakTep CMELICHMS XMMHUYECKOTO0 pPaBHOBECHS B 3aBHCHMOCTH OT BHEUIHErO
BozaeiicTeus (nmpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb XWMHYECKHE MPOLECCHl, JIeKAIlHNe B OCHOBE
MPOMBIIIJIEHHOTO MOJIy4€HUS CEPHON KUCIIOThI, aMMHUaKa, a Takke cOPMHUPOBAHHOCTh NIPEJICTABICHUN 00
OOIIMX HayYHBIX MPUHLUIAX U SKOJIOTHYECKUX MPpodiieMax XUMUYECKOTO MPOU3BOCTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCIICHHS C UCIIOJIB30BAHUEM MOHSATHS «MaccoBasl J10JIs
BEIIIECTBA B PAacTBOPE», OObEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WU
00BbéMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOIO M3 YyYaCTBYIOUIMX B
peaKkIMy BEIIECTB, TEIIOBOro 3(d@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHMsS MacChl BEIIECTB,
MpEBpaLIeHHs] U COXPAaHEHUSI SHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOJIOJAaTh MpaBHUja IIOJIb30BAHUS XUMHUYECKOW TMOCYyIOH W
nabopaTOpHBIM O0OpYIOBaHHWEM, a TaKXKe IpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIIUSMH IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUHU IUUIAHUPOBATh U BBIMOJHATH XUMHUECKUN SKCIIEPUMEHT (pa3jiokKeHHe
NEPOKCH/IA BOJOPOJA B IPUCYTCTBUH KaTalu3aTopa, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB C MIOMOILBIO



YHHUBEPCAJIBHOTO MHIUKATOPA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOW peakIiuy,
peaKI HIOHHOTO OOMEHa, KaueCTBEHHbIE PEaKkIMK Ha Cyiab(ar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHMSI, PEILIEHUE IKCIEPUMEHTAIbHBIX 331a4 110 TeMaM «Metamibsl» u «Hemeramib») B COOTBETCTBUU €
IPaBUIAMU TEXHUKH O€30MaCHOCTH NpH OOpallleHUM ¢ BELIECTBAMU M JJa0OpATOPHBIM O0OPYAOBaHUEM,
NPECTaBIIATh PE3yJIbTaThl XMMUYECKOTO SKCIEPUMEHTa B (OpPME 3alHMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUUECKH aHATM3HPOBATH XUMHUECKYI0O HH(POPMALINIO, TTOIY4aeMYIO
U3 Pa3HbIX UICTOUYHUKOB (CPEICTBa MAaCCOBOM KOMMYHHKaIMK, IHTEpHET U qpyrux);

c(OPMHPOBAHHOCTh yYMEHHUI COOJIOAATh MpaBWiIa 3KOJOTMUYECKH IIEIeCO00pa3HOr0 MOBEICHHS B
OBITY M TPYIOBOW JEATEIBHOCTU B LEJAX COXPAHEHHUsS] CBOETO 3[0POBbS U OKPY)KAIOLIEH HPUPOIHOMN
Cpelibl, OCO3HABaTh ONACHOCTh BO3JEHCTBUS HA JKUBbIE OPIaHU3Mbl ONPEIECIEHHBIX BEILIECTB, [TOHUMAs
cmbicit nokazatens 1K, noscHsaTs Ha mpuMepax crnocoObl YMEHBIIEHUS U IPEJOTBPALEHUS UX BPEJHOIO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUld 00ydYaroIuxcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbS: YMEHHE NPUMEHATh 3HaHUSA 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BELIECTB U XUMHUECKUX SIBJICHUI;

JUIS CIIeNbIX U cIa00BUIAIIMX OOyUarOIIMUXCs: YMEHUE UCIOJIb30BaTh PElbe(hHO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 11 3anucu XuMudeckux GopMy!l.

TEMATHUYECKOE IINTAHUPOBAHUE

10 knace
Ne n/mn HanmenoBanue KonuuecTBo uacoB DIIEKTPOHHBIE
pa3ienoB U TEM (mmdpoBrie)
MpOrpaMMbl Bcero | Kourponsasie | [Ipaktuueckue | 00pa3oBaTesIbHbIE
paboThI paboThI pecypchl
Pasznen 1. Teopernueckue 0CHOBBI OpraHMYECKON XUMUU
1.1 [Ipeamer 3
OPraHUYeCKOu
XUMUH. Teopus
CTpOCHUS
OpraHUYECKUX
coeqnuenuin A. M.
byrneposa
Wroro mo pazueny 3
Pa3nen 2. YrieBonopoabl
2.1 [Ipenenbubie 2
YIJIIEBOIOPOABI —
aJIKaHbl
2.2 Henpenenbubie 6 1
YIII€BOIOPOABI:
AJIKEHBI, AJIKaJIUEHBI,
AJIKUHBI
2.3 Apomaruyeckue 2
YIIEBOIOPOABI
2.4 [Tpuponubie 3 1
HMCTOYHHUKHU
YIJI€BOJIOPOAOB U UX
nepepadoTka
Hroro o pasneny 13
Pasnea 3. Kuciopoacoaepskamue opraHu4ecKue coeJuHeHHs
3.1 Crimptel. @enon 3
3.2 AJbIeruasl. 7 1




KapGonossie

3(upbl

KUCIOTEI. CIIOKHBIE

3.3 VYriueBoabl

3

Wroro no pazgeny

13

Pa3znen 4. A30Tc0uepmamne OPraHu4eCKue COCINHCHU A

4.1 AMUHEL
AMHUHOKHCIIOTHI.
benkn

3

Hroro no pazneny

3

Paspnen S. BeIicOKOMOJIEKY /IS pHBIE COCAUHEHHUSA

51 ITnacTmacchsl. 2
Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOTPAMME
11 KJIACC
Ne|| HammenoBanue pa3nenoB U TeEM KonmgectBo gacos ‘ DONEeKTPOHHBIE
n/n [pOrpaMMsl Bceero || Kontpomnbasie pabots! || IIpakTnyeckue (umpossie)
paBoTH o0Opa3oBaTeybHbIe

] pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM ‘
1.1] CtpoeHue aTOMOB. 3

[leproauueckuii 3aKoH U

[Iepnoanueckas cucrema

XUMUYECKHUX 351eMeHTOoB J[. 1.
| |Menzeneesa
1.2] CrpoeHue BeIIecTra. 4
| |[MHoroo6pasue BeIeCTB
|XHMquCKI/Ie peaxiuu H 6 H 1 H 1 H ‘
|I/IT0ro 0 pasjeny H 13 H H H ‘
|Pa3)1e.11 2. Heopranuyeckasi XuMust ‘
2.1|Meranm: L& | | 1 | |
22| Hemeranme: I 1 | 1 | |
2.3||CBs13p HEOpPraHUYECKUX U 2

OpPTraHUYECKUX BEIIECTB
|I/IT0ro 0 pa3aemy H 17 H H H ‘
|Pa3zle.11 3. XumMu4 4 :KU3Hb ‘
- Xunnanst 1 s L4 ] | | |
|I/IT0ro 10 paszeny H 4 H ‘
OBUIEE KOJIMYECTBO YACOB 34 2 3

[10 I[IPOTPAMME

HOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC




No Tema ypoka Konuuectro Jara ITpumeuanus

i/ 9acoB ITo wiany | Pakruy.

1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 07.09.2023
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE

2 Teopus cTpoeHUS OPraHUIECKUX COCTMHECHUN 1 14.09.2023
A. M. bytiiepoBa, €€ OCHOBHbIE TTOJIOKEHUS

3 [IpencraBienue o Ki1accuPpuKauu 1 21.09.2023
opranudeckux Beuiects. Homenkmnarypa
(cucremarnyeckas) ¥ TPUBUAIbHBIC HA3BAHUS
OpPraHUYeCKUX BEUIECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHIA 1 28.09.2023
pAL

5 MertaH 1 3TaH — IOPOCTEUIINE TIPEACTaBUTENN 1 05.10.2023
AJIKaHOB

6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 12.10.2023

7 OTuUieH U NPONWIEH — NPOCTeMIne 1 19.10.2023
MIPEJICTABUTENN AIKCHOB

8 ITpakTnueckas padora Ne 1. «Ilomydenue 1 26.10.2023
STHJICHA U U3yYCHHE €T0 CBOMCTBY»

9 Anxanuensl. byraguen-1,3 u meTunoyraauex- 1 09.11.2023
1,3. Ilony4yeHure CHHTETUYECKOT O KayuyKa U
PE3HHBI

10 | AnkuHBL: cocTaB 1 OCOOCHHOCTH CTPOCHUS, 1 16.11.2023
TOMOJIOTUYECKHUH P, AleTHIICH —
MPOCTEUILINN MPEICTABUTEIb AIKUHOB

11 | BeruucneHwus o ypaBHEHHIO XUMHUECKOM 1 23.11.2023
peaknuu

12 | Apensl: 6eH301 1 TONIYO). TOKCHYHOCTH 1 30.11.2023
apeHoB

13 | I'eneTH4eckast CBsI3b yIIIEBOIOPOIOB, 1 07.12.2023
IPUHAIIEKAIIMX K Pa3IMYHBIM KJlaccam

14 | TIpupoaHbIC HCTOYHHUKH YTIIEBOAOPOIOB: 1 14.12.2023
IPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu

15 | [IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOJIOB: 1 21.12.2023
MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepaboTKU

16 | KonTpomnsHas paboTa 1o pasaeny 1 28.12.2023
«YTIeBOIOPOBI»

17 | IlpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJ 1 11.01.2024
u 3TaHoi. BogopoiHas cBs3b

18 | MHOroaTroMHbI€ CITUPTHI: ITUICHIIIUKOIb U 1 18.01.2024
TJIUIEPUH

19 | denon: ctpoeHne MoeKybl, GU3NUECKUE U 1 25.01.2024
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 | Anpneruabl: GopMabIeTua U aueTadbIeT Ul 1 01.02.2024
AnleToH

21 | OXHOOCHOBHBIC MPE/IE/IbHBIC KapOOHOBBIC 1 08.02.2024
KHCJIOTBI: MypaBbHHASI M YKCYCHAsI

22 | Tlpaktudeckas pabora Ne 2. «CBoiicTBa 1 15.02.2024




pacTBopa YKCYCHOU KHCIIOTBI)

23

CTeapI/IHOBaSI " OJICMHOBAs KHUCJIOThI, KaK
NpeaACTABUTCIIN BBICIIIUX Kap6OHOBBIX KHCJIOT

22.02.2024

24

MBpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOILEe NelCTBUE

29.02.2024

25

CrnoxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢hupoB

07.03.2024

26

JKupbl: ruapoNN3, MPUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB

14.03.2024

27

VYraeBogpl: cOCTaB, KiIaccuuKanus.
Bakneiiue npeacTaBuTeNnu: TiI0K03a,
¢bpykTO3a, caxaposa

21.03.2024

28

Kpaxmai u nemirono3a Kak NpupogHbie
IIOJIMMEPBI

04.04.2024

29

KonTponbHas pabota no pazaeny
«Kucnopozacoaepxaiiye opraHu4ecKre
COCJTUHEHUS

11.04.2024

30

AMUJHEBI: METHJIAMUH W aHUJINH

18.04.2024

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE
3Hauenue. [lentuapt

25.04.2024

32

benku xak IMPpUPOAHBIC BLICOKOMOJICKYJIAPHBIC
COCANHCHUA

02.05.2024

33

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJISIDHBIX COCI[I/IHGHI/Iﬁ

16.05.2024

34

OcHOBHbIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
IInacTmaccel, KaydykH, BOJJOKHA

23.05.2024

11 KNACC

Tema ypoxka

KomnnuectBo
4acoB

Jara

Ilo mnany

dakTuy.

[Ipumevanus

XVMMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalusi aTOMOB

1

Ilepuoanueckuii 3akoH u [lepronnueckas
cUCcTeMa XMMHYECKuX aneMeHToB JI. U.
Menzeneesa, X CBSI3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTUHEHUH 10
rpyIIaM U rnepuojaam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHN HAYKU

CTpOCHI/Ie BelllecTBa. XUMHUYECKast CBA3b, eé
BUBI; MCXaHU3MBbI O6p330BaHI/I$[ KOBaJICHTHOM
CBA3H. BO,[[OpOI[HaSI CBA3b

BanenTHOCTh. DEKTPOOTPUIIATETBHOCTb.




Creneun okucienus. Bemnrectsa
MOJICKyJISIpHOFO nu HGMOJIGKyJISIpHOF (0]
CTPOCHUS

[TonsTue o nucnepcHbIX cucteMax. IcTuHHBIE
Y KOJJTOMHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pACTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

Ckopoctb peakiuu. OOpaTuMble peaKiuy.
XMMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausiHue
pa3InYHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

11

DJIeKTpoIMTHYECKast auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (pH) pactBopa.
Peakiuu nonHnoro oomena. ['maposm3
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 006 AMEKTPOIM3E PACIIaBOB U
pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«TeopeTnyeckrne OCHOBBI XUMHUM)

14

Mertannsl, ux nonoxxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX demMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue hu3nyecKkue CBOMCTBa
METAJIJIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKeHUH MeTaJlJIoB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaIblIUNA, MarHu,
AITIOMUHHI) U UX COeTMHEHUI

17

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COEIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COEIUHEHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamis"

20

Hewmeramnsl, ux nonoxxenue B [leproanueckon
CHCTEME XUMHYEeCKuX aeMeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

21

®uU3nYECKUEe CBOMCTBA HEMETAILIOB.
AmIoTponusi HEeMeTauIoB (Ha IpuMepe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEMHEHUI

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIepoa, KpEMHUS U
UX COeOUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COCTUHEHUN

26

O000111eHrEe U cUCTEMATH3alMs 3HAHUH 110
TeMe «HemeTannbsl». BerdauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUNA U
TEPMOXHMHUYECKUE PACYETHI

27

[Ipaktruueckas padora Ne 3. «Pemienue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

KoHTposbHas pabota 1o tTemam «MeTajibl» 1
«Hemerauien»

29

HeOpFaHI/I‘ICCKI/IC U OPTraHN4YCCKHUEC KHUCIIOTHI.
HGOPFaHI/I‘-IeCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

30

AMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponb xumun B o6ecrieueHuu 3K0IOTHYECKOM,
YHEPTreTUYECKON U MUIIEBON O€30MacHOCTH,
pPa3BUTUU MEIUIIUHBI

32

[IpencraBienust 06 00IIKX HAYYHBIX
IIPUHIIAIIAX IPOMBIIUIEHHOTO ITOJIYy4E€HHUS
BOKHENIINX BEILIECTB

33

YennoBek B MHUPEC BEHICCTB U MATCPHUAJIIOB

34

XHMMS U 310POBbE YEIIOBEKA




