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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccutickoit @deneparuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOl 00pa30BaTEIBLHON MPOTPaMMBI CPEIHETO OOIIEro oOpa3oBaHUS
(®OIT COO), mnpencraBneHHbix B  DenepasbHOM  TOCYJAPCTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peamu3yoOlMMX OCHOBHBIE OOpa3oBaTEIbHBIE MPOTPAMMBI, H
OCHOBHBIX TNoOJIOXkeHU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuoy A0 2025 roga» (Pacnopsbkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMbl M0 XUMHUH, K ONPEICTICHUIO
oOmel crpateru OOy4YeHHs, BOCHHUTAHUS W Pa3BUTUS  OOYYAIOIIUXCS
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHON OpPraHU3allud, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro 0O0pa3oBaHHs. ODTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOHOM cpefe. Peanuzyercs xuMmuyeckoe 00pa3oBaHue
00yyJaroImuxcsi Ha YpOBHE CPeAHETO 0011ero 00pa3oBaHus CPeACTBAMH yUeOHOTO
npeaMera «XuMHUs, COACPKAHUE U MOCTPOCHHE KOTOPOTO ONPEICICHBI B
MPOrpaMMe IO XHMHUU C y4ETOM CHCLH(QUKH HAyKH XUMHH, ¢€ 3HAYCHHS B
MO3HAHWW TIPUPOJABI U B MATEPUATLHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX 1eNned W TPUHIUIIOB, XapPAKTEPUIYIONIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOM ITUBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTEPUAILHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAIBHOTO HAYYHOIO
MBIIIJICHUS, B CO3/IaHKE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KAIOIIEM MUPE Kak
0 €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe (PopMHUPYETCS B XMMHUHU Ha OCHOBE
NOHUMAHMS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHUS
B3aMMOCBSI3H MEXKJy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JaCTSMU TPUMEHEHUS.

TecHO B3aUMOAECHCTBYSI C APYTUMHU €CTECTBEHHBIMU HaAyKaMH, XUMUS CTajla
HEOTHEMJIEMON YaCThIO MHPOBON KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM
YCHENTHOTO TPY/Ia ¥ )KU3HU KaXKI0TO WieHa oorecTBa. CoBpeMeHHass XUMHUS KakK
HayKa CO3MIaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBJIeHA HA PEILICHHE
IJI00ANBHBIX TMPOOJIEM YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOH, TUIICBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B cootBeTcTBUMM C 0OOmMMMH TEISIMUA M TPUHIUIAMHA CPEIHETO OOIIETO
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi
YPOBEHb M3yUYEHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOAMMYHD UM  JJisi  BBIPAOOTKHU



MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHMS B KU3Hb COLMYMA,
OPOJOJDKEHUs 00pa3oBaHMs B  Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTaBisIOMUMH TIpeAMeTa «XUMHUS» SBISIOTCS 0a30BbIe KYypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOMl HAYKH:
CUCTEMa 3HaHUI MO HEOPraHMYECKON XUMUH (C BKIIIOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoi xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPU
U3YYEHUH TIpeIMeTa O0ECIeYrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa conepkanusi KypcoB — «Opranuudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» c(HOpMHpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K HU3YYEHHUI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCIMHEHMI, a TaKkK€ Ha YPOBHE CTEPEOXUMHUYECKHX U AJIEKTPOHHBIX
NpeACTaBlIeHU O cTpoeHuu BemiecTB. CBefeHUs 00 HU3y4aeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YTIEBOJAOPOJIOB /IO CIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX coeAMHEHU. B Kypce opraHmdyeckoil XUMHUU MOJTY4YalOT Pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOT'O 00I11€T0 00pa30BaHUsI IEpBOHAYATILHBIC
NPEICTABICHUS O XUMHUYECKON CBSI3U, KIACCU(UKAIMOHHBIX IPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUS, O XUMHUYECKOU
pEaKIIMH.

[Tog HOBBIM yriOoM 3peHUss B TpeaMere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuail U (HaKTOJOTUYECKUE CBEICHHMS O BEIECTBAX U
XuMu4eckoi peakiuu. Tak, B yacTHOCTH, B Kypce «O011ast 1 Heopranmueckas
XUMUSD» O00Y4arolmUMCs TPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOUYECKOTO 3aKOHA ¢ 00IIETEOPETUUECKIX U METOI0JIOTHYECKUX TTO3UITUH,
rIy0’ke TOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMHA OSTOr0 3aKOHa — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrteMa 3HaHUM O BaXKHEUINIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUH, a TAKKE O XUMUUYECKHX PEAKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSX MpoTeKaHusi jAomnoiHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTaMHU COJIEpPKaHUSl, UMEIOIIUMH KYJIbTYPOJOTUYECKUM W TPUKIIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3U XHUMHHU C
JIPYTUMU HayKaMH, PacKpbIBAIOT €€ poJib B TIO3HABATEIHLHON U MPAKTUYECKOU
NESTETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHSI K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUITIOKEHUM XUMUH, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0JemMax, CBI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh MHGOPMAIINIO U
MPUMEHATh €€ JUIsl TIOTOJIHCHMS] 3HAHWW, DPEIICHUS WHTEIUICKTYaJIbHBIX M|
AKCIIEPUMEHTAIILHBIX ~HMCCJIEAOBATENbCKUX 3a7ad. B 1einoM  cojaeprkaHue
y4aeOHOTO TpenMeTa «XUMHs» JaHHOTO YPOBHS M3y4YEHUS OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00YJaIONUXCSI MUPOBO33PEHUYECKON OCHOBBI IS TIOHUMAHUS
¢dunocodckux uaeH, TakuX Kak: MaTepuaIbHOE €IMHCTBO HEOPTAaHUYECKOTO U
OpPraHUYECKOTO MHpPa, OOYCIOBJICHHOCTH CBOMCTB BEIIECTB HX COCTABOM H
CTpPOCHHEM, TI03HABAEMOCTh NPHUPOAHBIX SIBICHUN IMyTEM DJKCIEPUMEHTA H
pelieHus] TMPOTUBOPEYMM MEXAY HOBBIMH (PakTaMd H TEOPETUYECKUMU
MPEANOCHUTKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUH SKOJIOTHUUECKHUX MPOOIIEM,



a Takke mpolJjeM cOepekeHHUs] IHEPTeTUUECKUX PECYpCOB, ChIPbS, CO3IaHUS
HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B mane pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS U COLUATU3ALMH
oOydJaronuxcsi MPUHAThIE MPOrPaMMOM MO XMUMHUH TMOAXOAbl K OIMpPEAeSICHUIO
collepKaHUsi W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, TMOHWCKa, aHalu3a U
00paboTkn  MHQOpMAIUK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMbITA
NPAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHero oOuiero ooOpa3oBaHus, IpH
OTpEeNEICHUN COICPKATEIHHOU XapaKTEPUCTUKU IIeJIe M3Yy4eHHs TpeaMeTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO TMPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUSI TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied W3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyYCHUs TIpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMupoBaHUE CHUCTEMBbl XUMHUYECKUX 3HAHUWA KaK BaKHEHIIEH
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHOU KApTUHBI MHPa, B OCHOBE KOTOPOI
JeKaT KII0YEeBbIE MOHATHSA, (yHIaMEHTAIbHbIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE SI3bIKa HayKH, YCBOCHUE U TOHMMAaHHUE CYITHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (QopMupoBaHuUE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XHMMHUYECKUX pEeaKInil, HEOOXOIUMBIX ISt
pUOOPETEHHS] yMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB M XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKON U MTOBCEIHEBHOU
KU3HH,

e Ppa3BUTHE YMEHUH U CIOCOOOB IESITEIILHOCTH, CBSI3aHHBIX C HAOJII0ICHUEM
U OOBSICHEHWEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapakTepPUCTHKA 1IeJIeH U 3a]1a4 U3YICHUS
npeaMera B MporpaMMe IO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OOydYeHHS,
OPUEHTHUPOBAaHHOW Ha TOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIAJICIONIET0 HE HAO00OpOM 3HaHUW, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTyYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaTbHOM KU3HU JJI PEIICHUS TPAKTUIECKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3yHYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE IEJIN U 33]1a4M, KaK:

aganTarys 00yJaronuxcs K yCJIOBUSIM JMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHupoBaHWE  HMHTEIJICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEILHOMY  TPUHSATHIO
IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KHU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMECHEHHUEM;



dopmupoBaHHe y OOYYArONIUXCS KIFOYEBBIX HABBIKOB (KITHOYEBBIX
KOMITCTCHIINH), UMCIOIINX YHHBEPCAIBHOE 3HAYCHHE I Pa3IUYHBIX BHJIOB
NEATEIBHOCTH: PEIICHHMS IMPOOJIeM, TIONCKa, aHaIu3a U 00paboTKkH nH(OpMAITUH,
HEOOXOMMBIX IS MPUOOPETCHHS OIbITa ACATEIBHOCTH, KOTOpas 3aHHMAacT
BXHOC MECTO B IIO3HAHWM XHMHH, a TakKe JUIS OIEHKH C ITO3UIIHH
AKOJIOTUYCCKON OE€301MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHYECKHX
IIPOIIECCOB HAa OPraHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pPa3BUTHEC MMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO MPHOOPETaTh
HOBBIC 3HAHUS 110 XUMHHU B COOTBETCTBHUU C >KH3HCHHBIMH TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC MH(MOPMAIIMOHHBIC TEXHOJIOTHH JIJIS TIOMCKA H
aHajgu3a Yy4eOHOM MW  HAYYHO-TIONMYJIAPHOH HMH(POPMaUd XHMHYECKOTO
COJICpIKaHUS;

dbopMHpOBaHHE W Pa3BUTHC Yy OOYYAIOIIMUXCSA aCCOIMAaTHBHOTO U
JIOTUYECKOTO MBINUICHHS, HaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YaCTHOCTH, MpPH IUTAHUPOBAHWH U
IPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHUHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBLHOTO MPUPOIOIIOIH30BAHHMS, TIOMOJHEHUS YHEPTETHUYECKUX PECYPCOB
¥ COXpaHCHHS TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEIKHOTO
OTHONICHUSI K TIPHPOJIC U CBOEMY 370POBBIO, a TaKXKEe MPHOOPETEHUS OIbITa
MCTIOJIb30BaHUS MMOJIYYCHHBIX 3HAHUHU IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOImero oOpa3oBaHUs MPEAMET «XHUMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeAMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmee 4mMcIo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XUMHH, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hefeno).



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHnyecKo XUMHUU: €€ BO3BHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyIbl OpraHUYECKUX BEUIeCTB. ['oMoorusi, u3oMepus. XuMU4uecKas CBs3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpeacraBnenne o  KiaccuduUKauu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUHN (CUCTEeMaTHYecKasi) U TPUBHAIIbHbBIC
Ha3BaHUS BAXKHEUILINX MIPEACTABUTEIICH KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
OMMUCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IJIaBjieHUe, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUJIEH U IPONUIEH —
IpOCTEUIITNE MPEACTABUTEIN aJKEHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuu TUIPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: 6ytaaueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peaKkiius moaumepusanuu). [lomyueHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TPOCTEHINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE,
dusnueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu raOreHUpPOBAHMS U HUTPOBAHHUS ), TOJTYUYEHUE U IPUMEHEHUE. 10.1y0n:
cocmas, cmpoeHue, @usuueckue U Xumuyeckue ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHYecKkasi CBA3b MEXKIY YIJIEBOAOPOAAMH, NMPUHAJICKANIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoHbIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUponHBIM Ta3 W NOMyTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoius. [IpoayKTsl
nepepaboTku HeTH, KX TPUMEHEHHE B TPOMBIIIUICHHOCTH U B ObITY. KaMeHHBIH
YTOJIb ¥ IPOAYKTHI €T0 MepepaboTKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M UX MPEBPAILICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOreHONMPOU3BOIHBIX, MPOBEACHUE MNPAKTUYECKOW pabOThI: MOIyYEHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH NMPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kucsiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), MpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHasl peakilis Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHeHne rauuepuHa u STUIICHIJINKOJIS.

@deHoJI: CTPOCHHUE MOJIEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue GpeHona.

Anpnerunpl U kemowusi. DopManpiaeruj,, aleTadbICTHA: CTPOCHHE,
du3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KUCIJIOThI: CTPOEHHE, GU3HUECKIE U XMMUYECKHUE CBONCTBA (CBOMCTBA,
oO11ue 17151 Kj1acca KUCIIOT, peaKilus dTepuuKaIym ), MoJydyeHrue U IpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIIOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxxuble >QUpbl KaKk TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponus
cnoxubiXx 3dupoB. Kupwel. [mwapomus xupo. [IpuMeHeHue KUPOB.
buonoruueckas poab KUpPOB.

VYrneBompl: coctaB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noymMcaxapuibl). [JOoko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aHMMOICHCTBUE C
rugpokcugom meau(ll), oxucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HEeJUTI0NI03bl.  DU3NYeCKre M XMMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAILICHUIL:
poBe/ieHne, HaOJI0/IEHHE M OMMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOJIA
okcugoM Mmeau(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIICPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMK MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MTPOTYKTOB PEAKITUN ).

A3oTcozepxKalue OpraHnuecKue COeTMHECHMUS.




AMUHOKUCIOTHI ~ Kak  aM(OTepHbIE  OpPraHWYECKHE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypaIlusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DKCneprUMEeHTAIbHbIE METOAbl U3yYEHHUS BEIIECTB U UX IPEBPAIlCHUIA:
HaOJI0JICHNE W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalus OCIKOB
NIpU HarpeBaHUH, [IBETHBIE PEaKIIUN OCITKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcHOBHBIE TOHSITHUS XUMUHU BICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEpP,  CTPYKTYpHOE  3BEHO, CTCNECHb  IMOJUMEPH3AIH,  CpPETHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHEHUN — TIOTTMMEPU3AIHS U TTOJTUKOHICHCAIINS.

OKCnepUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeMeTHBIX CBA3EH NMPU U3YYEHUH OPraHUYECKON XUMUH
B 10 kJlacce OCyIIecTBIsETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATHUH, TaK U MOHSATUH, SBJISIFOIINXCS CUCTEMHBIMH JIJISI OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSTHUSA: SIBJIIEHUWE, HAay4YHbIH (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKaIUs, MePUOIUIYHOCTD,
HaAO0JII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmarepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJEKyJa,
ASHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TOJE3HbIE HNCKOMAeMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBHOTO TMUTAHUSA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenaparThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI 3leMEHT. ATOM. Sapo aTroma, H30TOMNblL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH paclpeesICHUs] AIEKTPOHOB IO OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckut 3akoH u llepuoamueckas cucTemMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[lepuoanueckort cucteMbl xumuyeckux sneMeHToB JI. WM. MengeneeBa ¢
COBPEMEHHOU T€OpPUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIO0KHBIX BEIIECTB IO
rpynmnam v nepuojamM. 3HaueHUe MepUoIMUYECKOro 3aKOHA B PA3BUTUM HAYKH.

CtpoeHue BeliecTBa. XHUMHUYECKas CBsI3b. BHJBI XUMHYECKOW CBSI3U
(KoBaJICHTHasl HEMOJIIPHAS U TIOJISIpHAs, HOHHAsS, METa/UTMIecKas ). MexaHU3MbI
00pa3oBaHUs KOBAJICHTHOM XHWMHYECKOH CBsA3M (OOMEHHBIM U JIOHOPHO-
akIenTopHelii). BogopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJISIpPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH
MIOCTOAHCTBA COCTAaBa  BEIIECTBA. THUMNBI KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 IUCHEPCHBIX cUCTEMaX. MICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 7011 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX  COCAUHECHUH. Homenknartypa
HEOPraHUYECKUX BEIIECTB. |'€HEeTHUYECKas CBSI3b HEOPTaHWYECKUX BEIIECTB,
MPUHAICKAITUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas peakinusg. Kiaccupukanys XHMHUYECKUX pEaKIUid B
HEOPraHUYECKOW U OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHUS] MaCChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPANICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakIuu, €€ 3aBUCUMOCTD OT Pa3IndHbIX (hakTopoB. OOpaTHMBbIS
peakiuu. XUMHYECKOE paBHOBecHEe. PakTOphl, BIHUSIONIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

DnekTpoiuTuueckas aucconuanus. CHIIbHBIE W ClIa0ble 3JICKTPOJIUTHI.
Cpena BOJHBIX PaCTBOPOB BEIIECTB: KUCIasl, HEUTpalibHas, ECTOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIUM.

OKCNEPUMEHTAIbHbIC METOJbl HM3YyYEHHUsI BEIICCTB M MX IPEBpAICHUM:
neMoHctpanus Tabiui «[lepuoauyeckas cucTeMa XUMHYECKHUX dyieMeHToB J1. 1.
MeHnneneeBay, U3ydeHHE MOJCIICH KPUCTAUITMYCCKUX PEIIETOK, HAOIIOICHUE U
OTNMCaHHUE JCMOHCTPAIMOHHBIX W JIAOOPaTOPHBIX OIBITOB (Pa3yIOKEHUE
MEPOKCHAA BOJAOPOJAa B NPUCYTCTBUU KaTalM3aTopa, ONPEACICHUE CPEIbl
pAacTBOPOB BEIIECTB C IIOMOIIBI0 YHHUBEPCAIBHOTO HWHIAWMKATOPA, PEAKIUU
MOHHOTO 0OMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BnusHue pazmnyHbIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON PEAKITUI.

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHUSIM XHMHUYECKUX PEAKIUHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C MCIIOJb30BAHUEM IMOHSATHUS «MACCOBas
JTOJIS BEILIECTBAY.

Heoprannyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3rmemeHToB JI. V1. MenaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
®uU3MYECKUE CBOMCTBA HEMETA/UIOB. AJUIOTPOIHMS HEMETAUIOB (Ha NpUMEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKATUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMU.

Mertamnsl. [lonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
anemenToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O0mue hu3nyeckue cBoiicTBa MeTauioB. CIIaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsiJT HAMIPSKEHU METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWi, Kajaui, KaJablUi,
Mar"ui, aJlOMUHUHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.



OO6mue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHe MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl U3YYEHHSI BEIIECTB U WX IPEBpaIICHUM:
U3Y4YeHHUE KOJUICKIIMU «MeTalIbl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ayu, HaOJIOJICHUE U ONMHUCAHHE JEMOHCTPAIMOHHBIX W
J1a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCH 1A aTFOMUHUS C paCTBOPAMHU
KHUCJIOT U IIeJ0Uel, KaYeCTBCHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BelecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEaKIMU BEIECTB,
pacué€Tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CIIU
OJIHO M3 BEIIECTB UMEET IIPUMECH.

XHUMHS U JKU3Hb

Ponp xumum B 00ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIULIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO
MTOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTtepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepaMmuKa,
MaTepuaibl s SJICKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
yI0OpEeHUs.

XuUMHS U 3J0POBBE YEJIIOBEKA: IPABUIIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30IaCHOTO HCIIOJIB30BAaHUS IIPErapaToB OBITOBOM
XHMMHU B TOBCEIHEBHOM KU3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanmzanust MEXOpeAMETHBIX CBSI3€M MNpH  M3y4YCHUH OOImEeH U
HEOpraHU4YeCKor XuMUHM B 11 K1acce oCcyniecTBIsIeTCs Yepe3 UCIIOIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHM, TaK U TIOHITHH, SBISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHbIN (akT, TUIIOTe3a, 3aKOH,
TEOpHs, aHAJIW3, CHHTE3, KiIaccu(uKamus, IEepUOIUIHOCTh, HaOII0JICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrUsi, Macca, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHoe¢ COCTOSHHE BEIIeCTBa, (M3MYCCKHE BEIMYHUHBI H
EJIMHUILIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opraHusMm, OJKOcHUcTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: mmHEpanbl, TOpHBIC TMOPOABI, IIOJE3HBIE MCKOIAeMbIE,
TOILUIMBO, PECYPCHI.

Texuomorus: XUMHAYECKas MIPOMBIIIJIEHHOCTb, METaJLTyprus,
MPOU3BOIACTBO CTPOUTEIBHBIX MaTepHUaoB, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOCTRBO, MMUILEBas MIPOMBIIIIEHHOCTb, (dhapMareBTHYSCKAs
MPOMBINIJIEHHOCTbD, MTPOU3BOJACTBO KOCMETUYECKUX IMPENApaToOB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS MIPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHMSA IIPOITPAMMBI 110
XNMHNHN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOMINE COCTABISIONINE:

OCO3HaHWe OOYyYarOUIUMUCS POCCUUCKON TpaKJaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XMWY,

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JINYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U UJealaMHl POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHATHIMU B
oO0lIIIecTBe HOPMaMU U TIpaBUJIaMHU TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKOW NEATeIbHOCTH
0Oy4Jaronuxcst o peaqu3alii MPUHATHIX B 001IECTBE IIEHHOCTEH, B TOM YHUCJIE
B YaCTU:

1) rpaaaHCcKOro BOCIUTAHUS .

OCO3HaHUS  OOYYAIOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

OPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M MPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTCYECTBECHHON XMMUM;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHHUS HAYKU €CTh pe3yJbTatr



JUIMTENIbHBIX ~HAOMIOACHUH, KPOMOTIMBBIX JKCIEPUMEHTAIbHBIX ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JEATEIbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYaIIHUSIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJICH;

OCO3HaHMS MOCIEACTBUIN U HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PpEIICHHH MPAKTUYECKUX 3a/1ad
COIMAJIbHON HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEeca K MPaKTUUEeCKOMY M3YUYEHUI0 Mpodeccuii pa3IndyHOTO PoOJia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUIN 110 XUMUHU;

YBaXXEHHUS K TPYLY, JIIOASM TPYAa U Pe3yJbTaTaM TPYJOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPacKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUS! K MPHUPOJE, KaK UCTOUHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIIBHOTO MPUPOJOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOHON Cpelie, YMEHHUsSI TPOTHO3UPOBATh HEOIArONMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;



7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBAaHNHK PALIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3AaHUM 1I€IOCTHOTO
IPEICTaBIICHUs 00 OKPYXaIoleM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEeIIEHUU MPOOJIEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH I  COBPEMEHHOM
UBUJIM3AIMKA: B €€ TYMaHUCTHYECKOM HANpaBIEHHOCTH W BaXXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaNbHOW KYJIBTYpbI, PELIEHUU TJIOOAIbHBIX
npo0sieM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOMH,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnn yCIOBHUM YCEIIHOTO TPyAa U SKOJOTUYECKA KOMGPOPTHOM KU3HU
KaXKJI0TO 4JieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MoJIy4aeMble 3HAHUSA JJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MUpa
U TPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIUXCS JAHHBIX C IIEJIBIO
MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYCHHIO HOBBIX 3HaHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSIM TPY/Ia B pa3IMUHbIX chepax npodeccuoHaIbHOM
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOT0 MpeaMeTa « XUMHUs) Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYaAIOIIUXCS
MEKIUCLIUTUITMHAPHBIE (MeXMnpeaMeTHBIE) oOLIEHayYHbIE NOHSATHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIL3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEN0BaHHE, HAOII0JICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTUBHBIE, PEryJATHUBHBIC), oOecreunBaromuye (HOpMUpPOBAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAIBHONM KOMIIETEHIIMHU O0YyYaroIIuXCs;

CIIOCOOHOCTH oOy4JaronImxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETYISTHBHBIMHU
JNEUCTBUAMMU.



OBJiiajileHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMHU
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpPEAETATh ILEIN JACATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIUE TTOHATHS I OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccU(HUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCe TMO3HAHUSA, HCIHOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, MPeoOpa3oBBIBaTh  MOJCIBHBIC
peACTaBIeHUS — XUMUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUUeckas (popMmyiia,
ypaBHEHHE XUMUUYECKOW PeaKIMu — MPU PEIICHUH YICOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, MPUMEHATh HAa3BaHHBIE MOJCIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3YYa€MbIX BEIIECTB W XHUMHYECKUX
pEaKIuu.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MTOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIT (POPMHUPOBAHMS THIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIaJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS M TPOBEACHUS
YYCHUYCCKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOI0M
IpoIiecca, CaMOCTOATEIIBHO IPOTHO3MPOBATh €r0 pe3yibrar, (GOopMyJIUpOBAThH
0000IIIeHNsT M  BBIBOJBI  OTHOCHTEIBHO  JIOCTOBEPHOCTH  PE3YJIhTAaTOB
UCCIIEIOBAHUS, COCTABIISITh 00O0CHOBAHHBIN OTUET O TIPOJIeTIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW H TPOCKTHOU
NEATEeIIBHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHUS] MPaKTHYECKUX 3a7ady, NPUMEHEHUIO Pa3IMYHBIX
METOJI0B TTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3MYHBIX HWCTOYHHMKAX WHopManuu (HAy4HO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl UHTepHETa), aHATM3UPOBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUYNBOCTH;

(dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH PA3TUYHBIC METOIbI IIPU TTOUCKE U
orbope wuHPOpMAIMKA, HEOOXOAUMON JJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;



NpUOOpeTaTh OMBIT UCIOJIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PAa3INIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHUMAIBHYIO (OpMy TMpEACTaBICHUS
uHpopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KaueCTBE CpelIcTBa mpu padboTe ¢
XUMHYECKON WH(pOpMaIMel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NISCKUE |
MaTeMaTHYECKHe) 3HAKH ¥ CUMBOJIBI, (DOpMYITbl, a00peBUaTyphl, HOMEHKIIATYPY;

UCTIONB30BaTh M IPEoOpPa30BhIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK1aeMO TEMBI B XOJI€ TUAajIora U/UiH
TUCKYCCUW, BBICKA3bIBaTh HACH, (OPMYIUPOBATh CBOM  IPEITIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS TIPEJIOKCHHOH 3a1a4H;

BBICTYIIaTh C MPE3EHTAINCH PE3ybTaTOB MMO3HABATEILHOU JEATCILHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl IO
MCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAaHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXKICHHUS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIIbHYIO
JeSITEIbHOCTD, OMNpeAessis e€ IeJd M 3aJadd, KOHTPOJHUPOBATH U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOpUTM JCHCTBUU TIpH
BBITIOJIHEHUU YYE€OHBIX M HCCIEOBATEIbCKUX 3aj]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIN COCOO MX pEIICHHs ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTH HAa  OCHOBE
caMoaHaJIi3a U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yJbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XHUMHYECKOH COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWMHUM B TIO3HAHWHW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHUSCKUX
3a71a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TMMOHATUS (XUMHUYECKUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0osouka aTroma, MOJEKYyJa, BaJEHTHOCThb, AJIEKTPOOTPUIIATEILHOCTD,
XUMUYECKas CBSI3b, CTPYKTypHast hopmyria (pa3BEpHyTasi U COKpaIIEHHast ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, YIIIEPOJHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, pajvKall, U30MEPHUs, H30MEPbI, TOMOJIOTUYECKHUW PAIA, TOMOJIOTH,
YIJIEBOAOPOABL, KUCIOPO/I ¥ a30TCOIEPKAIINE COEAUHEHUS, MOHOMED, TTOJTUMED,
CTPYKTYpPHOE€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BeuiectB A. M. ByTnepoBa, 3aK0H cOXpaHEHUs



Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH  S3bIK  XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JSKAIUe B OCHOBE NMOHUMAaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJYYCHUHU U 0€30MMaCHOM HCIOIh30BAHUU BOXKHEHIITMX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKOU JEATCIIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU MOHATHUH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOJb30BAaTh COOTBETCTBYIOIINE MOHITHUS TIPH
OTIMCAaHUU COCTaBa, CTPOCHMS U IIPEBpaIlCHUI OPTaHUYECKUX COSTUHEHUIH;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJB30BAaTh XUMHUUECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpPraHMYECKMX BEIIECTB U YpPaBHCHUH XUMHUYECKUX PEaKIIHH,
M3TOTaBJIMBATh MOJICTH MOJICKYJI OPraHUYECKUX BEIIECTB JJISI MIUTFOCTPAIIUU MX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIUBAThH MIPUHAJJICKHOCTh U3YUEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOCHHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynne coeauHeHuN (YriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKaIIHe
COCIMHEHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAJILHbBIE
Ha3BaHUSl OTJIEIBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TIULEPUH, (heHo, popManbaerul, aleTaibJAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAsl KHCIIOTa, CTEapUHOBAasi KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa miis 0OBACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChI BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu30BaTh COCTaB, CTPOCHHUE,
du3nuecKkue U XMMUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENCH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, dTWJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUICHTIMKOJb,
TIIAIepYH, GEHO, alleTalbICTH ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TIFOKO03a,
Kpaxmayi,  I[eJUII0JIO3a,  aMHUHOYKCYCHasi  KHCJOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepHU30BaTh UCTOYHUKHU
yIIAEBOAOPOIHOTO ChIpbsl (HEe(DTh, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U IPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOAWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MIPOTYKTa
pEeaKiM MO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITHN);

c(hOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUYEHUHU BEIICCTB
U XUMHYECKUX  sBJIICHWA  (HAONIONEHHWE, UW3MEpPEHHE, IKCIICPUMEHT,
MOJICIIUPOBAHUE), UCTIOIH30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS JIJIsT TPUHSITHS
pEIIeHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

chOpPMHUPOBAHHOCTh  YMEHHMM  COOJIIOMATh  TpaBWja  TOJB30BAHUS
XUMUYECKON TOCYZ0i U JTa0OpaTOPHBIM OOOpYJOBAaHWEM, a TaKKe IpaBuia



oOpallleHus C BeIeCTBaMU B COOTBETCTBUM ¢ MHCTPYKIUSIMU IO BBITIOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEBpAIllCHUS] OPTraHMYECKHUX BEIIECTB IpW HarpeBaHUH,
MOJy4YeHUE OHTUJICHA W HU3YyUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU
OPraHUYECKUX BEILECTB, JCHATypalus OCEIKOB IMpPU HArpeBaHWH, IIBETHHIC
peakiuy OeTKOB) B COOTBETCTBUHU C MpaBUIaMU TEXHUKH O€30MacHOCTH IIPHU
oOpallleHUH C BEIIeCTBAaMH U JIa0OPaTOPHBIM O0OPYJIOBAaHHEM, IMPEIACTABIATH
pe3yJabTaThl XMMHUYECKOTO OKCIEepUMEHTa B (opMe 3amucu YypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUi u (OpPMYJIHUPOBATh BBIBOALI HA OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHMH KPUTHUUECKH aHAJIMU3UPOBATh XUMUUYECKYIO
uH(popMaIHMIo, TOJIyYaeMyl M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MacCOBOM
uHopmanmu, aTepHeT U Apyrux);

chOpPMHUPOBAHHOCT,  YMEHUU  COONIOJaTh  MpaBUjia  SKOJOTUYECKU
11€JI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEIHHOCTH B IEJAX
COXPaHEHHMs CBOETO 3JI0POBbsl U OKPYKAIOIIEH NPUPOJHOU CPEJbl, 0CO3HABATh
ONACHOCTBH BO3JICMCTBUSL HA KUBBIE OPraHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBUICHUSI U MPEAOTBPALLCHHUS KX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJIOBEKA,

JUTsl OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbBSI: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy 00o03HaueHui JI. bpaiiis 11st 3anucu XUMHUYIeCKUX

dbopmyi.
11 KJIACC

[IpenmetHble pe3yabTaThl OCBOeHUsS Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

cq)opMHpOBaHHOCTL MPEACTAaBICHUN: O XUMHYECKOH COCTaBM}omeI?I
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XWUMHUM B TIO3HAHWHW SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS IMPaKTHYCCKHUX
3a71a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XMUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, WOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATECIILHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
CBs3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHAS), KPUCTAIIINYECKAs
pEIIETKA, TUIIBI XUMUYECKUX PEAKIIUMI, PACTBOP, SJICKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJICKTPOJUTUYECKAS JUCCOLUAINS, OKHUCIWUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XHMHYECKOM peakiui, XMMHUYECKOE€ PaBHOBECHE), TEOPHMU U 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Auccoruranuu, nepuoandyeckuii 3akod J{. 1. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKUN S3bIK XUMMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHWMAHMS MPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYCCKHUX SIBJICHUH, ()aKTOJIOTHYCCKHE CBEJICHUS O CBOMCTBAX,



cocTaBe, TMOJy4YeHMH UM  O€30MacHOM  HCMOJIb30BAHMM  Ba)KHEUIIUX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSTHS MPU
OMKMCAaHUN HEOPTaHMUECKUX BEIIECTB U UX MPEBPAILICHUNA;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBuanpHble Ha3BaHUS
OTJIETIbHBIX HEOPTAHUYECKUX BEIIECTB (yrapHblii Ta3, yriIeKUCIbIM Ta3, aMMHUaK,
rami€Hasi U3BeCTb, Heral€Hasi H3BeCThb, MUThEBAs COJIA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OIpEAeNATh BaJCHTHOCTb M  CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BU]L
XUMUYECKON CBs3U (KOBaJCHTHAs, MOHHAs, METAJUIMYecKas, BOJIOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUECKOW pEHmETKA KOHKPETHOTO BeIlecTBa
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METATHYECKast ), XapaKTep Cpeibl B BOJAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIJICKHOCTh
HEOPraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COEIMHEHU (ITPOCTHIE BEIIECTBA — METAJLIIBI U HEMETAIIbI, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOJIMYECKOTO 3aKOHA
HN. W. MenzgeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
O0OBACHUTENLHYIO U TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh DSJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »djemMeHTOB 1-4 mepuonoB Ilepuogmueckoil cucrembl
xuMudeckux aneMeHtoB JI. M. MenpaeneeBa, UCIOB3ys MOHATHS «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTANU»,  «OHEPreTHUECKUE  YPOBHM»,  OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COSAMHEHUIN
0 nepuoaaM u rpynnam Ilepruoanueckon CUCTEMbI XUMUYECKUX JIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPKIATh CYIIECTBOBAHNE T€HETUUECKOW CBS3U MEXKy HEOPTaHUYECKHUMU
BEIIECTBAMHU C MTOMOIIbI0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH TI0
Pa3IUYHBIM MPU3HAKAM (YHCTY U COCTABY PEarnpyloluX BEIIECTB, TEMIOBOMY
addeKTy peakiuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 00paTUMOCTH
Peakiyy, y4acTUIO KaTaln3aropa);

c(pOpPMUPOBAHHOCTb YMCHHiI COCTABIIATH YPABHCHUS PEAKLUi PasiiIHbIX
TUTIOB, TIOJHBIE M COKpANIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YUUTBIBAS YCJIOBHS, MPU KOTOPHIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAWTHh PEAKINH, IOATBEPKIAIOIINE
KAueCTBCHHBIA COCTAB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTMBITHBIM  TyTEM  HMOHBI, MPHUCYTCTBYIOIHE B  BOJHBIX  PACTBOpax
HEOPTaHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA TMOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

c(hOPMHUPOBAHHOCT,  YMEHUW  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PpEaKIMu OT pa3InyHbIX (DAKTOPOB; XapakTep CMEIICHUsS



XUMHUUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ICUCTBUS (IPUHIIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIME B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTHYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCOBasl JA0JIA BELIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IIPU XUMUYECKUX PEaKIMIX, MaCChl BEIIECTBA MIIM 00BhEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Ui 00BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIUIOBOTO A(h(PeKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MACChI
BEIIIECTB, MPEBPALLCHUS U COXPAHECHUS SHEPTUH;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  MpaBuja  IOJIB30BAHUS
XUMHUYECKON TOoCy/IoM M J1abOpaTOPHBIM O0OpYJOBaHHMEM, a TakKe MpaBuja
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (Pa3iloKeHUE MEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTalau3aTropa,
ONIPEAECIICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUC PA3TUIHBIX ()aKTOPOB HA CKOPOCTh XMMUYECKOM PEaKIIHH,
peakiMi KMOHHOTO 0OMEHa, KaYeCTBEHHBIE PEaKIMu Ha CyibdaT-, KapOoHAT- U
XJIOpHUI-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMaMm «MeTamuibe» U «Hemeramisl») B COOTBETCTBUU C INMPaBHIAMHU TEXHUKH
O0e3zomacHOoCTH MNpu  OOpamieHMd C  BemlecTBaMU W J1abOpaTOpPHBIM
000OpyJI0BaHUEM, MPEACTABISTh PE3YJbTAThl XUMHUYECKOTO HKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUU COOTBETCTBYIOIIMX peakuuid v (HOpMyIUpOBaThH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIUIO, TIOJNYyYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIWU, ITHTEpHET U JpyTHX);

chOpPMHUPOBAHHOCTh YMEHHMH  COOMIOJIaTh TMpaBWiIa  JKOJOTHYECKU
11eJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATENHHOCTH B IEJSAX
COXPaHEHHs CBOETO 3JI0POBbsSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONaCHOCTh BO3JCHCTBUS HA JKHUBBIE OPraHU3Mbl OIPEIEIIEHHBIX BELIECTB,
noHuMast cmbici  mokazatens [IJIK, moscHATP Ha mpuMepax CHOCOOBI
YMEHBUICHUS! W NPEAOTBPALLCHHUS KX BPEAHOTO BO3JIECUCTBUS HAa OpPraHUu3M
YEJIOBEKA,

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy 0003HaueHuii JI. bpaiins s 3anucu XuMU4ecKux

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHnTpoJibHbIE IpakTnyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipeamer oprann4eckoil XUMHH.
11 Teopust CTpOEHUST OPraHUYECKUX 3 0 0 SKnacc
coenunenunii A. M. byrieposa
Hroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
[IpenenbHble YyTIeBOAOPOABI —
2.1 pel e HOpOA 2 0 0 SAKnace
AJIKaHbI
HemnpenenbHbie yrieBoaopos:
2.2 P yr AP 6 0 1 SAKnace
AJIKEHBbI, AJIKaIUECHbI, AITIKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 1 0 AKnacc
[IpupoiHbIE HICTOUYHUKHI
2.4 PP 3 0 0 SAKnace
YTJIEBOJIOPOJIOB M HX TepepaboTka
Htoro mo pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust
3.1 Cnuptsl. ®enon 3 0 AKnacc
3.2 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 7 SIKnacc




Crnoxuble 3¢upbl

3.3 VriaeBoasl 3 SIKnacc
Hroro no pazneny 13
Paznen 4. A3oTcoep:kaiue opraHuyeckue coeJuHeHus

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3 SAKnacc
Hroro mo paszneny 3
Paspen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 [Tnactmaccer. Kayuyku. Bojgokna 2 SAKnacc
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHTpoJibHbIe IIpakTH4eckue
n/n | mporpaMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atoMoB. [lepuonnyeckuit
3aKkoH U lleproauyeckas cucrema
11 P 3 0 SAKnace
XAMUYECKUX deMeHToB /1. U.
Menneneesa
CrtpoeHue BemiecTna.
1.2 P 4 0 SAKnace
MHuoroo6pasue BeuecTB
13 XUMUYECKUE peakluu 6 0 AKnacc
Uroro no pazueny 13
Pasnen 2. Heoprannueckasi xumMusi
2.1 Mertamibl SAKnacc
2.2 Hewmeramibl SAKnace
CBs13b HEOPTAaHUYECKUX U
2.3 P 2 1 SAKnace
OpraHUYECKUX BEUIECTB
Uroro mo pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XWUMUS U )KU3Hb 4




Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Kosun4yecTBo 4acos JJIeKTPOHHbIE
1| Hara undgposbie
/ Tema ypoka KonTposabHbie IIpakTn4yeckue
Bcero U3YYeHUs o0pa3oBaTesibH
padoThI padoThI
n ble pecypchl
[Ipeamer opraHM4YECKON XUMHH, €€
1 BO3HUKHOBEHUE, Pa3BUTHE U 1 0 05.09.2025 SIKacc
3HAYCHHE
Teopus cTpoeHUs OpraHUYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1 0 12.09.2025 SIKnacc
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o kinaccuuxauu
OpPraHUYECKHUX BEILECTB.
3 Homenknarypa (cucreMatnyeckas) 1 0 19.09.2025 AKnacc
Y TpUBHUAIbHBIC HA3BAHUS
OpTraHWYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 e 1 0 26.09.2025 SIKnace
TOMOJIOTUYECKHH Al
MertaH u 3TaH — npocTenImne
5 P 1 0 03.10.2025 SIKnace
MPEICTABUTENH AJIKAHOB
AJKeHBI: COCTaB U CTPOEHHE,
6 3 R 1 0 10.10.2025 SAKnacc
CBOMCTBa
OTWIIEH U IPOIHJIEH —
7 i 1 0 17.10.2025 SIKnace
MIPOCTEUIINE TTPEACTABUTEIH




AJIKCHOB

[TpakTuueckas padota Ne 1.
«lonmydenuie 3TUNICHA U U3YYCHUE
€ro CBOMCTBY

24.10.2025

SAKnacc

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lonydenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

07.11.2025

SIKmacc

10

AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHH PSI.
AneTuneH — npocTenmii
MIPEICTABUTENH AIKHHOB

14.11.2025

SIKmacc

11

Brraucnenus 1o YpaBHCHHIO
XUMHYCCKOM pC€aKiuu

21.11.2025

SIKmacc

12

ApeHbl: 6€H301 U TOITYOJI.
TOKCUYHOCTB apeHOB

28.11.2025

SIKiacc

13

I'eneTuueckas cBsI3b
YIJIEBOAOPOJOB, TPUHAJIEKAITUX K
Pa3IMYHBIM KJ1accam

05.12.2025

SAKnacc

14

IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH

12.12.2025

SAKnacc

15

IIpupoaHbIE HICTOYHUKHT
YTJIEBOAOPOAOB: PUPOIAHBIN ra3 u
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ repepaboTKH

19.12.2025

SAKnacc




16

KonTponbras pabota mo pazueny
«YTIIEeBOIOPOABD)

26.12.2025

SAKnacc

17

[IpenenpHbIE OAHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

09.01.2026

SAKnacc

18

MHuoroaroMHEIE CIINPTHI:
STUJICHTJIMKOJIb U TTIMLHCPHUH

16.01.2026

SAKnacc

19

denom: CTPOCHUC MOJICKYIIbI,
(1)I/ISI/IIIGCKI/IC H XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

23.01.2026

SIKmacc

20

Anpaeruapl: GopManbaerua u
arneranbaerus. AeToH

30.01.2026

SIKacc

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbUHAsS
U YKCYCHast

06.02.2026

SIKmacc

22

[TpakTiueckast paborta Ne 2.
«CBo¥icTBa pacTBOpa YKCYyCHOM
KHUCITIOTBI»

13.02.2026

SAKnacc

23

CreapuHOBas U OJICMTHOBAs
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIIUX Kap6OHOBI>IX KHUCJIOT

20.02.2026

SAKnacc

24

Mp1a KaK COJIN BBICIIIAX
KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
JNEUCTBHE

27.02.2026

SAKnacc

25

CrnoxHbIe 2(DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus

05.03.2026

SKnacc




CJIOKHBIX 3(pupoB

26

JXKupsl: TuApPONIN3, IPUMEHEHNE,
Ouosaoruueckas poJib KUpPOB

12.03.2026

SAKnacc

27

YTneBoabl: COCTaB,
knaccudukanus. Baxneimme
MPEJICTaBUTEIIN: TJII0KO034,
dpykro3a, caxaposa

19.03.2026

SIKmacc

28

KanMaJ'I H OCIF0JI03a KaK
IMPUPOAHLIC ITOJIUMCEPDLI

02.04.2026

SIKmacc

29

KonTponbhas pabota no paszueny
«Kucnopoaconepxkarniue
OpraHUYECKUE COCTUHEHUS»

09.04.2026

SIKimacc

30

AMMHBI: METHJIAMHAH U aHWJIHNH

16.04.2026

SKnacc

31

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTaHUYECKUE COCTMHEHUS, UX
OMOoJIOTHYeCKOe 3HAUCHHE.
ITenrtuabl

23.04.2026

SAKnacc

32

benku xkak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

30.04.2026

SAKnacc

33

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCMHEHUIN

07.05.2026

SIKiacc

34

OCHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmii. [lmacTMaccel,
Kay4yKH, BOJIOKHA

14.05.2026

SKnacc




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KIIACC

Ne

—~ =

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYecku
e padoThbl

Jlara
U3ydeHust

DJIeKTPOHHbBIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DnekTpoHHas KOHPUTypalus aTOMOB

05.09.2025

SIKmacc

[lepuoauueckuii 3aKOH U
[lepuoauueckasi cucreMa XUuMUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

12.09.2025

SIKmacc

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COEIMHEHUH MO IPyIIaM U NEePUOJAM.
3HaveHHEe MePUOANIECKOT0 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3JieMeHToB JI.1.
MenieneeBa B pa3BUTHU HAyKU

19.09.2025

SAKnacc

CrpoeHue BeniecTBa. XuMU4eckas CBs3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoHas cBsA3b

26.09.2025

SAKnacc

BaneHTHOCTb.
DNEeKTpOoOTpULIATENbHOCTh. CTENEeHb
OKHCIeHus. BemecTsa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

03.10.2025

SAKnacc




[ToHsTHE O TUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOUIHBIE PaCTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

10.10.2025

SAKnacc

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckas CBsI3b HEOPraHUUECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

17.10.2025

SAKnacc

Knaccugukanus XaMIYeCKUX peakiui B
HEOPraHWYECKON U OpPraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHHS MacChl
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALCHMSI SHEPTUU IIPU XUMHUYECKHUX
peaxkuusax

24.10.2025

SIKmacc

Cxkopoctb peakuuu. OOpaTumbie
peakuu. XUMUYECKOE PAaBHOBECHE

07.11.2025

SIKmacc

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN

14.11.2025

SAKnacc

11

DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
ITonsiTHE O BOOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. 'maponu3 opraHudeckux u
HEOPraHUYECKUX BEIIECTB

21.11.2025

SAKnacc

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponuse
pacIIaBoB ¥ pacTBOPOB COJIEH

28.11.2025

SAKnacc




13

KonTponbnas paboTa mo pazueny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHUHN»

05.12.2025

SAKnacc

14

Mertamisl, X MOJ0XKEHHUE B
[lepuonnueckoi cucTeMe XuMHUYECKUX
snemenToB /I. 1. MenpaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01ne
(bu3HYecKue CBOMCTBAa METAJLIIOB

12.12.2025

SAKnacc

15

CnaBbl METAIOB. DJIEKTPOXUMHUYECKUN
PA HAIIPSKEHUN METaJIOB

19.12.2025

SKnacc

16

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COEAMHEHUN

26.12.2025

SKnacc

17

XUMHYECKUEe CBOMCTBA XpoMa, MEJU 1
HUX COeOUHEHUN

09.01.2026

SIKmacc

18

XuMHUecKHe CBOMCTBA IIMHKA, JKeJie3a U
UX COeNUHEHNHN

16.01.2026

SIKimacc

19

[TpakTrueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 337124 110 TeEME
«Meramas»"

23.01.2026

SIKiacc

20

HeMeTaJ'IJ'[BI, UX IIOJOKCHUC B
[Tepuoanyueckoil cucTeMe XUMUYECKUX
anemenToB M. M. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

30.01.2026

SIKiacc

21

du3nyeckre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

06.02.2026

SAKnacc




22

XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPhI
U UX COCTUHEHUN

13.02.2026

SAKnacc

23

XUMUYEeCKue CBOWCTBA a30Ta, (hocdopa u
UX COCIUHECHUI

20.02.2026

SAKnacc

24

XUMHYECKUE CBOMCTBA yIJIepoJa,
KPEMHUS U UX COCIUHEHUM

27.02.2026

SIKmacc

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U
HUX COeNUHEHNHN

05.03.2026

SIKmacc

26

O0001Ienne U cucTeEMaTH3alNs 3HAHUHN
o reme «Hemerannsl». Berunciienus mno
YpaBHEHUSIM XUMHUUECKHX PEaKIUil U
TEPMOXUMHUYECKUE PaCUEThI

12.03.2026

SIKmacc

27

[Tpaktuyeckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"HemeTtaist"»

19.03.2026

SIKmacc

28

KonTponbHas paboTa no remam
«Metamael»y n «HemeTraiuis

02.04.2026

SAKnacc

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCKHe OCHOBaHUS

09.04.2026

SAKnacc

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUEe COCTUHEHUS.
['eHeTnyeckas CBsI3b HEOPTraHUUECKUX U
OpraHMYECKUX BEIIECTB

16.04.2026

SAKnacc

31

Posb xumuu B obecrieyeHuu
HKOJIOTMYECKO, SHEPreTHYeCKON U

23.04.2026

SKnacc




MUIICBON O€30MMaCHOCTH, PA3BUTUN
MEIUIIUHEI

[IpencraBienus 00 OOIMX HAYYHBIX

32 | npuHOMIIAX TPOMBIIUICHHOTO IMOTY4eHUS 1 30.04.2026 | SKiacc
BaXHEHININX BEIICCTB
33 | YenoBek B MHUpE BEUIECTB U MaTEPUAJIOB 1 07.05.2026 AKnacc
34 | Xwumus v 310pOBbE YETIOBEKA 14.05.2026 SIKnacc
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA
» Xumus / I'abpuensu O.C., Octpoymos N.I'., Cnaakxos C.A., Akunoneproe o6mectBo «M3maareascTBo

«IIpocsenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

VYpoku xumuu B 10 xnacce. bazoBelit ypoBeHb. MeToinueckoe mocooue

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
SIKnacc
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