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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 10 XMMHUH Ha YpPOBHE CpeaHEero oOlmiero oOpa3oBaHMsl pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHWI K pe3ynbTaTaM OCBOCHHS deaepalbHOH  00pa3oBaTeIbHON
nmporpaMMmel cpeaHero obmero obpaszoBanusi (OOIT COO), npencraBieHHbix B DegepanbHOM
rocygapcTBeHHOM oOpasoBatenbHoM craHgapte COO, ¢ yuérom KoHuenmwu mpernogaBaHus
yueObHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanum,
peanu3yomrux OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOOXkeHHH «CTparerun
pa3Butus BocnuTanus B Poccuiickoit denepaunn Ha nepuoxn go 2025 roga» (PacnopsixeHue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMmbl MO XUMHH, K ONpEIENICHUIO OOIIen
CTpaTeru 00y4YeHHs, BOCOUTAHUS U Pa3BUTHS O0ydaIOIIUXCs CPEACTBAMU y4eOHOro MpeaMeTa
«Xumus» st 10-11 xiaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYaJIbHBIE ITOJIOKEHUS
OI'OC COO o B3anMOOOYCIIOBIEHHOCTH II€JICH, COACP)KaHMsI, PEe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

Xumudeckoe oOpa3oBaHHME, IIOTYy4aeMO€ BBIMMYCKHUKAMH  0O0IIe00pa3oBaTebHOM
OpraHu3alluy, SBISETCA HEOThEMJIEMOM YacThlo HMX 00pa3oBaHHOCTH. OHO  CIYyXHUT
3aBepIIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYUIMX I[EJOCTHOH CHCTEeME XHMHUYECKOro o0pa3oBaHHsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHMsI 3aKOHOB MPHUPObI, (GOPMUPOBAHUS MHPOBO33PEHHS U OOIIEH KyJIbTYypbl
YeloBeKa, a TakXKe OHKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MpUPOIHOH cpefe. Peanu3yercs xumuueckoe oOpa3oBaHre 00ydalOLIUXCS HA YPOBHE CPEIHErO
o0miero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO MpeaMeTa «XUMHs», ColepKaHHe M MOCTPOCHHE
KOTOpPOTO OmNpeJlieieHbl B MporpaMMme MO0 XHMHUU C YYETOM CHEHU(PUKHA HAYKH XUMHH, €&
3HA4YeHHUs B MIO3HAHUM MPHUPOJIBI U B MaTEPHAIBLHOM )KU3HU OOIIECTBA, a TaKXkKe ¢ YIETOM 00IInX
1enel ¥ MpUHLHUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSTHHE CHUCTEMbl CPEIHErO OOILEero
obpaszoBanus B Poccuiickoit @denepanmu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAET 0COOYIO pOJib B COBPEMEHHOM
UBWIN3ALUHI, B CO3JaHMM HOBOHM 0a3bl MaTepuanibHOM KylbTypbhl. OHAa BHOCHT CBOM BKJIAJ] B
(hopMUpOBaHHE PALIMOHAIBHOTO HAYYHOI'O MBIIUICHHUS, B CO3/IaHUE 1IEJIOCTHOTO MPEeACTABICHUS
00 OKpy»XarollleM MUpe KaK O €IMHCTBE MPUPOIBI M YEI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHHUS BEIIECTBEHHOTO0 COCTaBa OKPY KAIOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H
MEX]y CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUSI.

TecHo B3auMMOJEHCTBYS C JApPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTajia
HEOTHEMJIEMON YaCThI0 MHPOBOH KYJIBTYPHI, HEOOXOIMMBIM YCJIOBHEM YCIEUIHOTO TpyJda H
KHU3HU Kakaoro wieHa oOmectBa. CoBpeMeHHas XMMUSI KaK HayKa CO3uAaTeNbHas, Kak Hayka
BBICOKMX TEXHOJOIHMH HaIlpaBlieHa Ha pELIeHHE III00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHA
YeJIOBEUeCTBA — CBHIPbEBOM, JHEPTEeTUYECKOHM, IHUIIEBON, HKOJIOTHYECKOW O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cooTtBercTBMM ¢ OOMMMH HEIIMH W TPUHIIUIIAMH CPEIHETO OOIIero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb N3yUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOy4YalOIIUXCsl, HEOOXOAMMYIO MM MJIst
BBIPAOOTKH MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa,
MIPOJOJIKEHHSI 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMeTa «XUMUsD SBISIIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xumusi» 1 «O0111as 1 HeOpraHUYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHCTEMa 3HAHUN IO HEOPTaHUYECKOH XUMHH (C BKITIOUEHHEM
3HaHUN W3 OOIIEeH XMMHH) U OpraHuYeckor Xxumuu. @OopMUpOBaHUE TAHHOW CHCTEMBbI 3HAHUM
IpU HM3Y4YEHHUU IperMeTa 00ecreunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIMX MOHSATHI, 3aKOHOB U TEOPHUI XUMHUH.



CtpykTypa coaepkanusi KypcoB — «Opranndeckast XuMus» 1 «O0111as U HeopraHuyeckas
XUMES» c(hopMHEpoBaHa B MpOrpaMMe N0 XMMHHM Ha OCHOBE CHCTEMHOTO MOAXOAa K M3YUYEHUIO
y4eOHOro maTepuaja ¥ OOYCJIOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWN Ha
ONpEIENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHM BELIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKON TEOPHH CTPOCHMSI OpPraHWYeCKHX COEeIMHEHUH, a
TaKXke€ Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX IMPEICTABICHUH O CTPOCHUH BEIECTB.
Ceenenusi 00 M3yyaeMblX B Kypce BeIleCTBaxX MAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOJOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHECHHMN. B Kypce OpraHuMuecKkod XHMHUU MOTY4aroT
pazButue CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IEro oOpa3oBaHHUS TE€pBOHAYAIbHBIC
MPEICTABIICHUS] O XUMUYECKOU CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIIMH.

[Ton HOBBIM YIJIOM 3peHHS B TpeaMere «XUMus» 0a30BOTO YPOBHS pacCMaTPHUBAETCS
M3Y4YCHHBII Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHHUs TEOPETUYECKUI MaTepuan Hu
(aKTOJIOTrMUECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0u1as 1 HeopraHuyeckass XuMUs» 00y4aroIIKUMCs HPEIOCTaBISAETCS BO3MOXXHOCTh OCO3HATh
3HAYeHHE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUYECKUX W METOHOJIOTHYECKUX ITO3UIHH,
Iy0Xe TMOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIMH ATOro 3aKoHa — OT 00o0OImaromeit 1o
OOBSICHAIONIEH U POTHO3UPYIOMIEH.

Enunas cucteMa 3HaHUM O BaKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)Ke 0 XUMHUYECKUX PEAKIUIX, UX CYIIHOCTA U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcs B kKypcax 10 w11 kiaccoB »sneMeHTamMu  COAEp)KaHUS, HWMEIOIUMHA
KyJIbTYPOJIOTHYECKHA ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBSI3M XHUMHH C JAPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B I03HAaBaTEIbHOW U
MPAKTUYECKON JEATEIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHSI K IPOLIECCY
TBOpYECTBA B 00JACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNH XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOoOJIeMaXx, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UH(MOPMAINIO U MPUMEHSATH €€ IS MOMOJIHeHUs 3HaHUM, pelieHus
WHTEJJICKTYyalIbHBIX U JKCIIEPUMEHTANTBHBIX HCCIIEIOBATENbCKUX 3a/ad. B memoMm comepikanue
y4eOHOro npeaMera « XMMUs» JaHHOTO YPOBHS M3YYEHHsI OPUEHTHPOBAHO Ha (popMHUpOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl TIOHUMAaHUS (PUIOCOPCKUX HIEH, TaKHX Kak:
MaTepHaJbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHU4eCKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SIBICHUH IMyTEM SKCIIEpUMEHTA
U peuleHHsl MPOTUBOPEUYMIl Mexay HOBBIMH (haKTaMHU M TEOPETHUECKHMMH MPEINOChUIKaMH,
OCO3HaHHME POJM XMMHUHU B PEIICHUH HKOJOTHMUYECKUX MpoOieM, a Takxke ImpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhs, CO3JaHHsI HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B muane pemieHus 3ajad BOCIMTAHHS, PAa3BUTHUA M COLMAIM3AIMM  OOyYaroIIUXCs
MPUHSATBIE TPOTPaMMOM IO XHMMHUHU TOAXOAbl K OMNPEICIICHUIO COJIEpPKaHHUS U TOCTPOCHUS
npeaMera MperycMaTpuBaloT (popMHpOBaHUE YHHUBEPCAIBHBIX YYEOHBIX JACHCTBHNA, UMEIONINX
0a30Bo€ 3HAUEHHUE I PA3TUYHBIX BUJIOB JESATEIBHOCTH: pelIeHHs MpobiieM, OUCKa, aHaau3a u
o0paboTkn wuH(MOpMAIMK, HEOOXOMUMBIX [UIsi NPUOOPETeHUS ONbITa NPAKTUYECKOH U
UCCIIeI0OBATENIbCKON A TeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUN XMMHHU.

B npakTtuke mpenonaBaHus XMMUK KaK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK
U Ha YypOBHE CpeaHero oO0mero o0pa3oBaHMs, MpPU OMNPEICICHUU COJAEpKaTeIbHOU
XapaKTepUCTUKU [eNiel H3ydeHUs] MpelIMeTa HampaBICHHEM IEePBOCTEIIEHHOW 3HAYUMOCTHU
TPaJAMLIIMOHHO TMpHU3HAETCS (HOPMHUPOBAHME OCHOB XHMHUYECKOM Hayku Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW MAESITEIbHOCTH 4YeloBeKa M KaK OIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOAWYECKON TOYKM 3pEHUS TakoW MOIXOd K
OTIPEICIICHUIO TEJIeH U3YUYEeHHUS MPEAMETa SIBISETCS BIOJIHE OMPAaBJIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIABHBIMH LEISIMHU M3Y4YeHHs MpeaMeTra «XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 xu1.) ssBISTIOTCS:

e (QopmupoBaHUE CHCTEMBl XUMHUYECKHMX 3HAHMWA KaK Ba)KHEUIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIE)KAT KIIIOYEBBIC TTOHSTHS,



(yHIaMeHTaJIbHbIE 3aKOHBI U TEOPUM XHMHHU, OCBOCHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHWE CYIIHOCTH JIOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH WX Pa3BUTUS U CTAHOBJICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U

XUMHUYECKHX peakluid, HeOOXOIUMBIX JJisl MPUOOPETEeHUsI YMEHUN OpPUEHTHUPOBATHCS B

MHpE BEIIECTB M XUMHUECKUX SBJICHH, UMEIOIINX MECTO B MPUPOJIE, B TPAKTUICCKOH U
MOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHH U CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJIIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM TMpaBUil 0Oe30macHOro
oOpallleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa IeJiel U 3aad U3y4YeHUs IpeiMeTa B
MporpaMMe Mo XMMHUHU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeME cpeaHero obmiero ooOpaszoBanusi. CeromHss B MPENoOJaBaHUHW XUMHUU B OOJbIIEH
CTeNEeHH OTHAETCS NPEAIOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CoJep)KaHusd OOydeHHs,
OPUECHTUPOBAaHHON Ha TMOATOTOBKY BBIIYCKHHKAa 0OIIE00pa30BaTeIbHON  OpraHU3aIiH,
BJIQJICIONIET0 HE HaOOpOM 3HAHMI, a (YHKIHMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TOJYYCHHS 3HAHUN M MPUMEHEHHS MX B PEATBHOU JKU3HH IS PEIICHUS
MPAKTUYECKHUX 3a]1a4.

B cBa3u ¢ »TMM mpu H3y4YeHHMH MpeaMera «XHMHA» JIOMHHHpPYIOLIEe 3HauCHHE
PUOOPETAIOT TaKKe LENH U 33]]a4i, KaK:

ajganranus  OOydYalolmMXcsi K  YCJIOBHUSM JMHAMUYHO  PA3BHUBAIOLIETOCS  MUDA,
(¢bopMUpOBaHHE UWHTEIUIEKTYallbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHHATUIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

¢dopmupoBanne y OOydYaIOUIMXCSl KIFOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHIA),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHHE IS PA3JIMYHBIX BUJIOB JEATEILHOCTU: PELICHHs MPOoOIeM,
MOUCKa, aHaimM3a M 00paboTKM HMHQPOpPMALWU, HEOOXOIUMBIX s MPUOOPETEHUS OIbITa
NEeSTENbHOCTH, KOTOpas 3aHMMAeT BaXXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLICHKH C
MO3HUIIMK HKOJIOTHYECKOI 0€30IaCHOCTH XapaKTepa BIMSAHUS BEUIECTB U XMMUYECKHX MPOILIECCOB
Ha OPraHMU3M 4YeJIOBEeKa U MPUPOJHYIO CPELy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSMU, UCIIOIB30BAaTh COBPEMEHHbIE HH(OPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalln3a y4eOHOM U Hay4YHO-TONMYJIsIpHON HH(GOpMaLIUi XUMHUYECKOT0
COJCPIKAHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOMIMXCS AaCCOLMATHBHOIO M JIOTHYECKOIO
MBIIUICHHS,  HAOMIOAATENILHOCTH, COOpPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE  OCOOEHHO
HE0OXO0IMMBbI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MIPOBEIECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOyYaromuxcs YOeKIEHHOCTH B TYMaHHCTUYECKOH HANpaBICHHOCTH
XUMHHM, €€ BaXHOW pPOJIM B  pelIeHUH TJo0aldbHBIX  MPoOJeM  pallOHAIBHOIO
MIPUPOIOTIONB30BAHMSA, TOIMOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHMSI HEOOXOIUMOCTH OEpeHOro OTHOIICHHS K MPHUPOJIE M CBOEMY
3JI0POBBIO, A TaK)Ke MPUOOPETEHUS OIBITA UCIIONB30BAHUS MONYUYEHHBIX 3HAHUN ISl IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYALIUAX, CBSI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yuebHOM maHe cpeaHero o0mero oopa3zoBaHus MpeAMET « XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeIMeTHOM 00sacTi «EcTecTBeHHO-HayYHbIE TPEMEThD.

OO1ree yuCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS] XUMHUH, HAa 0A30BOM ypOBHE CPEIHETO
obmero obpaszoBaHus, cocrabisger 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hepemo), B 11
kiacce — 34 yaca (1 yac B Hezielto).

CornacHo yueOHoro mana MBOY YepHoBckas mikosna, B 2023-2024 yue6HOM roay Ha
nzydyenue xumun B 10 kiacce Bbiaensercs 68 uacos (2 yaca B Hezemo), B 11 kitacce — 34 yaca
(1 gac B HenemO).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTnyecKkue OCHOBbI OPraHUYECKOH XUMUM

[IpenmeT opraHu4ecKol XMMHM: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYECHUE B MOJIYUYCHUH
HOBBIX BEIIIECTB U MaTepUalioB. Teopus CTpOEeHHs OpraHndeckux coenquHenuid A. M. byTieposa,
e€ ocHOBHBIC MonokeHus. CTpyKTypHBIE (DOPMYJIBl OpraHMYECKUX BerecTB. [ omoinorus,
n3oMepust. XUMHYECKas CBSI3b B OPraHMYECKUX COEUHEHUAX — OJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o  KiIaccupUKAMU  OpPraHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYeCKUX COeIWHEHUl (cucremMaTtudeckas) W TpPUBHMAJIbHbIE Ha3BaHUS BaXKHEHIINX
IIPEICTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

OKCIEpUMEHTAJIbHbIE METOJIbl M3YUEHHS BELIECTB U UX NPEBPALLICHHI: O3HAKOMIICHUE C
oOpa3liaMy OpPraHWYEeCKUX BEIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HAOIIOJEHHEe M ONHCAaHHE JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEeBPAIIEHUIO OPTAaHMYECKUX BEIIECTB NIPU HATpeBaHUU (TUIaBICHHE, O0YTITMBAHUE H TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHH psia. MeTaH W 3TaH — MpocTeuinue
MpPeICTaBUTENN aJIKaHOB: (U3MUeckue W XHMHYECKHE CBOMCTBA (peakuMu 3aMelleHus u
TOPEHUsI ), HAXOXKJEHUE B IPUPO/IE, TIOTYYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psil. DTUICH U MPONWIEH — MPOCTEHUIIE
MPEICTAaBUTEIN aJKEHOB: (PH3UYECKHE W XUMUYECKHE CBOWCTBA (peakuuud THIPUPOBAHWS,
raJIoreHUPOBAHUS, THAPATAIIMH, OKUCIICHHUS U MOJMMEpPU3allin), OTyYeHHe U TPUMEHEHNE.

Ankanuensl: Oytanuen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHUIINE XUMUYECKHUE
cBoiicTBa (peakuus noaumepuszanun). [loayyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUU psa. AILCTUICH —
MPOCTEHIINIA MPeICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3HUECKHe U XMMHYECKHUEe CBOWCTBA
(peakuuu ruApUpOBaHUs, TAJIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. bensoin: coctaB, cTpoeHne, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHHPOBAHUS M HUTPOBAHMsI), MOJIydeHME WM NpuMeHeHue. Toryon: cocmae, cmpoenue,
Qusuueckue u xumuyecKue ceolicmea (peakyuu 2ai02eHUpo8aHus U HUMpOB8aHus), noayueHue u
npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckass CBA3b MEXAYy YIJIEBOJOPOAAMH,
MIPUHAJIEKAIMMH K Pa3JIMYHBIM KJIacCaM.

[TpupoHbIE HCTOYHUKH YTIIEBOAOPOAOB. [IprpomHbIi ra3 U momyTHbIE HEQTSHBIC Ta3bl.
Heptr um e€ mpoucxoxaenue. CrocoObl TmepepaboOTku HEPTH: TEPEeroHKa, KPEKHUHT
(TepMuUecKuii, KaTanuTHuecKuil), mupoiaus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroyib U NpOoAyKThI €70 nepepadoTKH.

DKCIEepUMEHTAIbHbIE METOJIbI U3YUEHUS] BEUIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3lamMu IiacTMacc, KaydyykoB U pe3uHbl, kojutekiun «HedTe» n «Yronb», MogenupoBanue
MOJICKYJ YTJICBOJOPOJIOB M TaJOre€HONPOU3BOIHBIX, TMPOBEACHUE MPAKTUYCCKONW DPabOTHI:
MOJIyYEHHUE ITUICHA U U3YYEHHE €0 CBOMCTB.

PacuétHpie 3amaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBA WJIM TPOAYKTa PEAKIMH IO W3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckne coeJUHEHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHOJN: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMH C aKTUBHBIMU METaJlJIaMH, TaJOre€HOBOJAOPOJIaMU, TOPEHHE),
IpUMEHeHNne. BonopoiHbIe CBSI3U MEXKy MOJIEKYJIAMHU CIIUPTOB. JleficTBME MEeTaHOIa U 3TaHOJIA
Ha OpraHu3M 4YeJioBeKa.




MHoroaromMHble CHUPTHL. OTHIEHTIIMKOIb U TJIMLEPUH: CTpOeHue, (u3HuecKkue Hu
XUMHYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METaNIaMU, KaYeCTBEHHAs PEaKIIHs Ha
MHOTOATOMHBIE CIUPTHI). JlelicTBUe Ha oOpraHu3M YejoBeka. [IpuMeHeHWe TiulepuHa |
STHUJICHTJIUKOJIS.

®deHOoJI: CTPOCHHE MOJEKYJbl, (PU3NYECKHEe W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penomna.

Anpaerunpl U kemowsl. DopManbIerui, aneTaldbJerua: CTpoeHHe, (punueckue Hu
XUMHYECKHE CBOWMCTBAa (PEaKIMU OKHUCIICHHS W BOCCTAHOBIICHHWS, KAUECTBEHHBIC PEAKIUH),
MOJIy4€HUE U TIPUMEHEHHUE.

OmHOOCHOBHEIE MpeelibHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHNE CBOMCTBA (CBOMCTBA, OOIIME IS Kacca KUCIIOT, peaKIus
stepudpukanmu), mnoiaydeHne W mpuMmeHeHue. CTeapuHOBasi M OJEHMHOBAs KHUCIOTHI Kak
MpPeICTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOIIIEE AEHUCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KApOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(DUPOB.
XKupsl. I'maponus xxupos. IIpumenenne xupoB. buonorudeckas poJib KHUpPOB.

VYrneBonpl: cocTaB, KiaacCU(UKAIUS YIIIEBOIOB (MOHO-, U- U MOJIUcaxapubl). [ moko3a
— MPOCTEUIINIA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHMS MOJIEKYJbI, (PU3NUECKUE U XUMHUYECKHUE
cBoicTBa (B3ammojeicTBue c ruapokcuaom Mmenu(ll), okucieHne aMMHUAaYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKIECHUE B MPHUPOJE,
npuMeHeHue, ouosnorudeckas poib. dotocunTes. pyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemionos3a kak npupoiHbie moauMepsl. CTpoeHHe Kpaxmalia U [eJUTFOIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMasa (TUIPOIu3, KaYeCTBEHHAs peaKLus C HOJOM).

DKCHepUMEHTATbHBIE METOJbI W3YYCHHS BEIIECTB M WX IMPEBpAIICHUN: TPOBEACHHE,
HaONIO/IeHWe M OINHKCaHWE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIE
peakIMu OJIHOATOMHBIX CHHUPTOB (OKHCIEeHHe 3TaHoja okcuaom wmeau(ll)), MHOroaToOMHBIX
CrUpTOB (B3amMojelicTBue TiunepuHa c¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHa4yHBIM pacTBopoM okcuna cepebpa(l) u runpokcumom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOJOM), MPOBEJICHHE MPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérhrle 3amaun.

Bouncnennss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYECTBA
UCXOJHOTO BeUIecTBa WJIM NPOAYKTa pPEaKIHH MO U3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXO/HBIX BEUIECTB WU MPOTYKTOB PEAKIIHH).

A3oTconepKalue OpraHndecKue CoeJMHEHNS.

AMUHOKHUCIIOTBI Kak aM(doTepHble oOpraHuYeckue coenuHeHus. Dusznueckue W
XMMHUYECKHE CBOICTBA aMHMHOKUCJIOT (Ha npuMepe IIHIMHA). buojormyeckoe 3HadeHue
aMHHOKHUCIIOT. [lenTupl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJISIpHbIE coenuHeHus. [lepBuunasi, BTOpUUHaAs U
TPEeTUYHAsi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THIAPOJIN3, JE€HATypaIus,
KaueCTBEHHbBIE PEaKIUy Ha OEJIKH.

DKCHepUMEHTATbHBIE METOABl U3YYCHHUS BEUIECTB M WX MPEBpAIICHUN: HAOIIOIECHUE U
ONHCaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHaTypauusi OENKOB NpHU HArpeBaHUH, LIBETHHIE
peakuuu 6enKoB.

BbicokomoiekyasipHble coeIMHeHUs

OCHOBHBIE TOHSTUS XUMHHU BBICOKOMOJEKYJISPHBIX COSAUHEHHIL: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CPEeOHss MOoJeKylspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN — MOJMMEPHU3AIUS U MOJIUKOHICHCAITHS.

DKCcHeprUMEeHTaIbHbIE METOABl U3YUEHHS BELIECTB M MX MPEBpPALICHHI: 03HAKOMIICHHE C
o0pa3iaMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MexnpeIMeTHbIE CBSI3H.



Peanu3zanust MeXnpeIMETHBIX CBA3EH MPU W3YyYEHUU OpraHmdeckoi xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk M
MOHSITHM, SBISIOIIUXCS CUCTEMHBIMU JJI OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTecTBEHHO-HAyYHBbIE IMOHATHUS: SIBICHME, HAY4YHBIH (hakT, TUIOTE3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, Kilaccu(uKaluusa, T[EepUOJUIHOCTh, HAONIO/IEHnEe, U3MEpeHue,
HKCHEPUMEHT, MOJICTTUPOBAHHE.

®uzuka: MaTepusi, IHEprusi, macca, aToM, D3JEKTPOH, MOJEKyJa, SHEPreTU4YeCKHii
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBa, (PU3MUECKUE BETUYUHBI U
€MHUILIBI KX U3MEPEHUSI.

buonorus: knetka, opraHusM, o6uocdepa, oOMEH BeIIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YTIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MUHEpabl, TOPHbIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: MUIIEBbIE TPOIYKThl, OCHOBBI PAIMOHAIBLHOTO MHUTAHMS, MOIOIIKE
CpeICTBa, JIEKApCTBEHHbIE M KOCMETHUECKHE IpenapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHMYECKAS XUMMUA

Teoperuuyeckue 0OCHOBbI XMMHH

XuMHUeCKUH dnmeMeHT. AToMm. Sapo aTomMa, HW30TONBI. DJIEKTPOHHAs 00O0JI0YKa.
DHepreTUYecKrue ypoBHH, TOAYPOBHU. ATOMHBIE OpOUTalH, S-, P-, d- a3meMenTbl. OCOOCHHOCTH
pacupeieieHus YJIEKTPOHOB 10 OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnekTpoHHas KOH(GUTYpalusi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonuueckas cucrema Xumudeckux osiemeHros . .
MenaeneeBa. CBsi3b NEpUOAUYECKOrO 3akoHa M [leproauyueckoil CHUCTEMBI XHUMHUYECKUX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TEOpHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEILIECTB
0 Tpynmnam u neprojamM. 3HaueHHUe NMepUoNIECKOro 3aKOHa B Pa3BUTUU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBs3M (KOBAJICHTHAS
HEToJISIpHAasl W TOJSpHAsl, MOHHAS, MeTaJuTMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU
XUMUYECKON CBsA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTB.
DNeKTpooTpruLaTeNbHOCTh. CTeneHb okucieHus. IoHbI: KaTHOHBI U AaHUOHHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAUNIMUECKHX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. VICTUHHBIE U KOJUTOUMAHBIE pacTBOPBL. MaccoBas 10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHWueckux coequHeHW. HomeHkIaTypa HEOpPraHWYeCKUX
BEIIECTB. ['eHeTHuYecKass CBSI3b HEOPraHWYECKHX BEUIECTB, MPUHAUICKANUX K pPa3InYHbIM
KJIaccam.

Xumuueckass peaknus. Knaccudukanys XUMHYECKHX PEaKIMii B HEOPTaHWMYECKOW M
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpaIICHUS
SHEPIHH NPU XUMUYECKUX PEAKIUSAX.

CKOpoCTh peakiuu, €€ 3aBHCUMOCTb OT pa3iHyHBIX (QakTopoB. OOpaTUMbIe pEaKIHH.
Xumuueckoe paBHOBecue. DakTOpbl, BIUSIOIIAE HA COCTOSSHUE XUMHUYECKOI'O PaBHOBECHS.
[Tpunuun Jle [larense.

OnekTponuTtnueckast naucconuanus. CuibHble U ciaadble AieKTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasl, HEUTpaibHas, IIeJI0YHAS.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIMH.



OKCIIEpUMEHTAJIbHbIE METO/bl M3YUYEHHUs BEIIECTB M UX IPEBPAILICHHI: AEMOHCTpPALIMS
tabmun «llepuoanueckas cucremMa xumuueckux snmemeHTtoB JI. M. MenneneeBa», u3ydeHHE
MojeNel KPUCTANIMYECKHX pelIETOK, HaOMI0JeHUe U ONHCAHHE JIEMOHCTPAIMOHHBIX U
nabopaTOPHBIX OMBITOB (pa3joKeHHEe NEePOKCHIa BOAOPOAA B MPHCYTCTBUU KaTalaw3aTopa,
OINpEJIEJIEHUE CPEellbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
MOHHOTO OOMEHA), TPOBEACHHE MPAKTUYECKOW paboThl «BiusiHHE pa3muYHBIX (DAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINI.

PacuérHble 3amaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX pPEakUHUid, B TOM YHUCIE TEPMOXMMHYECKUE
pacu€Thl, pacYETHI C UCIIOJIH30BAHUEM MTOHSATHUS «MACCOBas 10JI BEIIECTBAY.

Heopranuueckasi xummust

Hemeramnel. Ilomoxenue HemertaiuioB B Ilepuoandeckoil cHUCTeME XUMUYECKHUX
anementoB JI. WI. MeHnneneeBa MU OCOOCHHOCTH CTpO€HHsS aToMOB. (DU3MYECKHE CBOWCTBA
HEMETAJUTOB. AJUIOTPOIHUS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXKHEWININX HEMETA/UIOB (TaJOTEHOB, CEpbl, a30Ta, ¢ocdopa,
yIJiepo/ia U KpeMHUS) U UX COCIMHEHUH (OKCUAO0B, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJAOPOIHBIX
COCTMHECHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Mertamel. [lonoxenune MetauioB B [lepuonnueckoi cucTeMe XUMHUYECKHUX 3JIeMeHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dbuznveckue coiicTBa MeTayioB. CIIaBbl METANJIOB. DJIEKTPOXHUMHYECCKUN PsJl HANPSOIKEHUN
METaJJIOB.

XWMHYECKHE CBOMCTBA BaXKHEWIIUX METAJUIOB (HATPUHM, Kajdui, KaJbIMA, MarHuu,
QTIOMUHUM, IUHK, XPOM, KEJI€30, MEIb) U UX COCIUHEHU.

O61mue cnocoOb! ofyueHus: MeTayioB. [IpuMeHenrne MeTanioB B ObITY U TEXHUKE.

OKCIepUMEHTAIbHbIE METOAbl HW3YYEHHUS BEIIECTB M WX IMPEBpAlICHUN: H3yUYCHUE
KoJuleKiuu «MeTaylmbl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, pPELIeHHE 3KCIepUMEHTAIbHBIX
3ama4y, HaONIOJICHHME W ONHCAHWE JCMOHCTPAIIMOHHBIX U  JTA0OPATOPHBIX  OMBITOB
(B3auMozieiicTBHE TUIPOKCHIA AFOMUHHUS C PAacTBOpaMHU KHUCIOT W IeJoyell, KaueCTBEHHBIE
peaKIy Ha KaTUOHBI METAJIJIOB).

Pacuérhple 3amaun.

Pacuétel mMacchl BemiecTBa MM 00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MMPOIYKTOB PEAKIIUU, €CITU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumum B oOecrneuyeHUH HKOJIOTMYECKOHM, DSHEPreTUUYeCKOM U  MHUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeTuIUHBL. [loHATHE O HaydHBIX MeTOoAaxX IO3HAHMs BEUIECTB U
XUMUYECKHUX PEAKLIUU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHOUNAX MPOMBIIUIEHHOTO MOJyYEHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEPHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHUabl,
KOHCTPYKILIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepuaibl sl 3JIEKTPOHUKH,
HaHOMAaTepHualbl, OpraHu4eckre U MUHEpaJIbHbIE y100peHusl.

XuMHsl ¥ 370pOBbE 4EJIOBEKA: MPAaBWJIA KCIOJIb30BaHMS JIEKAPCTBEHHBIX MPENapaToB,
npaBmia 6€30MaCHOr0 UCTIOIB30BaHUS MpernapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOMN JKU3HH.

MexpeamMeTHbIe CBSI3H.

Peanuzarust MeXIpeAMETHBIX CBS3EH MPU U3YYSHUH O0IIEH W HEOPTraHWYECKOW XUMUU B
11 xiacce ocymiecTBisieTcs 4epe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK ¥ NOHATHUH, SIBISIOIINXCS CUCTEMHBIMU ISl OTAECIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.



OO0mue ecTecTBEHHO-HAyuYHble TMOHATHS: Hay4HbIM (hakT, TUmores3a, 3aKOH, TEOpHs,
aHaNMM3,  CHUHTE3,  KiIacCUpUKalus,  MNEePUOJUYHOCTh,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, SIBJICHHE.

®dusnka: mMaTepus, SHEPIus, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOII,
PaaNoOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUeCKU ypOBEHb, BEIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBA, PU3NUECKUE BETHMUUHBI U €IUHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opranusM, sKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepabl, FTOpHbIE TOPO/IbI, MTOJIE3HbIE NCKOMAeMble, TOIUIUBO, PECYPCHI.

TexHomorus::  XUMHYECKass  MPOMBIIUIEHHOCTh,  METAJUIyprusi,  MPOU3BOICTBO
CTPOUTENBHBIX MaTepHasoB, CEeJIbCKOXO03UCTBEHHOE MIPOU3BOJICTBO, MUIIeBas
MPOMBINIICHHOCTh, (papMaineBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€PUAJIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOI'PAMMBI 110 XUMHHU
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUSA (bA30BbIM YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOUMMHUCS
porpaMM CpeaHero oOImiero odpazoBaHus (JIMTYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-MeTonMueckoii OCHOBOM Ui pa3padOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MIPOrpaMM CpeHEro o01Iero oopa3oBaHus SABISETCS CUCTEMHO-1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AEATENbHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JUYHOCTHBIX
pe3yNbTaTOB OCBOCHMS INpeaMeTa «XUMHs» Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABIISAIOIIHE:

OCO3HaHHE OOYYAIOIUMHUCA POCCHUHCKON TPaKIAaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH ¥ CAMOOIPEICIICHHUIO;

HaJIMYUe MOTUBALMU K O0yYEHHIO;

I[EJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TPAAUINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH NEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TPUCYIIMMHU IIEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYUE TPaBOCO3HAHUS DKOJOTUYECKOW KyJIbTYpPbl UM CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KUZHEHHBIEC IIJIAHBI.

JInaHOCTHBIE pPE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUS» JOCTUTaloTCd B E€JUHCTBE
y4eOHOM M BOCIUTATENILHOM JEATETHbHOCTH B COOTBETCTBUU C T'YMaHHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH M HJA€alaMd  POCCUHCKOTO
TPpaXIAHCKOTO0 OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TIPaBHJIAMU IOBEACHUS,
CHOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTaHOBIICHUS
JMYHOCTH 00YYarOIUXCS.

JInaHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTpakaloT c(hOPMUPOBAHHOCTD
OMBITa TIO3HABATENLHOM ¥ TPAKTHUYECKON MAESITENHOCTH OOYYaloUMXCs 10 pealu3alun
MPUHSTHIX B O0IECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIMTAHUSL:

OCO3HAHMS 00YYarOIIMMHCA CBOMX KOHCTUTYLIMOHHBIX MpaB U O0S3aHHOCTEH, yBaKeHUS
K 3aKOHY ¥ IPABOMOPSIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOPMAaxX U NpPaBHJIAaX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIHHOCTH MPU CO3AaHUH YU€OHBIX POEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMATh W MPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTUKY WU apryMEHThI
JIPYTHX TPU aHAIH3E PA3TUYHBIX BUOB YU€OHOU e TEeTHbHOCTH;

2) NATPUOTUYECKOTO BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY K HAyYHOMY HACJIEAHMIO OTE€YECTBEHHOM
XUMHH;

YBOXCHHSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPHHM M MPAKTHYECKOTO MPUMEHECHHUS
XUMHH, OCO3HAHHs TOTO, YTO JOCTH)KEHUS HAayKHd €CTh Pe3yJbTaT JJIUTENbHBIX HaOI0JIeHUl,
KPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATENIbHBIX MOTHBOB B IMIOJIYYEHHH U TOCIEAYIOIIEM aHallu3e
nH(OpPMAIIUY O NIEPEIOBLIX JOCTHKCHHUSIX COBPEMEHHOM OTEUECTBEHHOU XIUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ITUUECKOTO TOBEICHHUS;
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CIIOCOOHOCTM OLIEHMBAaTh CHUTyallMHl, CBS3aHHbIE C XUMHYECKHUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSACh HA MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLICHUMBATh CBOE IOBEJACHUE M IOCTYIKM CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHUI 3TUX MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 3J0pOoBOro M Oe3omacHoro oOpasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOJIFOIEHHST TIpaBUJI OE30MaCHOTO OOpaIleHusl ¢ BEIICCTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOM AESATEIBHOCTH;

MOHMMAHUS LIEHHOCTH TMpaBWJI WHIAUBUIAYAJbHOTO M KOJUIEKTMBHOTO 0€30macHoro
MOBEJICHUS B CUTYaLUsX, YTPOKAIOIIMNX 3/I0POBbIO U )KU3HU JIIOJICH;

OCO3HAHMS TOCJEICTBUNA U HETPHUATHS BPEAHBIX NMPUBBIUEK (YMOTPEOJICHUS aJKOToJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHmus:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4YeOHO-HCCIIEAOBATEIbCKOW JESTEIBHOCTH,
00LIEeCTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PEIIEHWHM NPAKTUYECKUX 3aJlady COLMAIBbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY H3yUEHUIO MPOQPECcCCUil pa3audHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOJSM TPYJla U pe3ysibTaTaM TPYI0BOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYaJbHOW TpaeKTOpuu OOpa3oBaHUS,
Oynymieit mpodeccuu U peanu3anuyd COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) ’3K0J10TMYEeCKOr0 BOCTIUTAHUS S

HKOJIOTMYECKH 11€1ec000pa3HOro OTHOLIEHHSI K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MOHMMAaHHUS TJ100albHOTO XapaKTepa SKOJIOTHYECKUX TPOoOIieM, BIUSHUS YKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOJHOM U COLUATIBHOM CPEJIbI;

OCO3HAHMS HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUI XUMUU JIJISl PELLICHUS] BOIIPOCOB
palOHATBHOTO MPUPOIOIOIH30BAHNS,

AKTUBHOT'O HEMPUATHS JNEUCTBUM, MPUHOCIIINX BPEd OKPY>KAIOIIEH MPUPOJHON Cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUSATHBIC HKOJOTHUECKHUE IMOCIEACTBUS MPEIPHUHUMAEMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJU4Msl PA3BUTOrO SKOJOTMUYECKOrO MBILIUICHUS, HKOJIOTMYECKOM KYJIbTYphI, OIbITa
NESTENBHOCTH  JKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MM03HABATEIPHON, KOMMYHHUKATUBHON M COIIMATBLHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTHBHO
MIPOTHBOCTOSATH UICOIOTHU XeMo(oOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKU;

NMOHMMAaHUA cleuu(UKN XWMHUU KaK HayKHd, OCO3HaHHMs €€ poiu B (HOpMHUPOBAHHUU
paIMOHATBFHOTO HAYYHOTO MBIIIICHHS, CO3IaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM
MHpe KaK O €IMHCTBE MPHUPOAbI M YEJIOBEKa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
perIeHny mpodJieM COXpaHEeHHS IPUPOTHOTO PABHOBECHS,

yOexKIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHHU JJII COBPEMEHHOM LMBUJIM3ALUU: B €€
TYMaHUCTUYECKON HANpaBIIEHHOCTH M BaXXKHOM pPOJIM B CO3/aHUU HOBOM 0a3bl MaTepUaTbHOM
KYJbTYpPbl, PEUIEHUH T100aNbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
OHEPreTUYECKOW, TMHUIICBOM M HOKOJIOTHYECKON OE30MacHOCTH, B Pa3BUTUHU MEIUIIUHBI,
00ecIeYyeHn! YCIOBHUM yCIENHOro TpyAa U SKOJIOTH4YeCKH KOM(GOPTHOM KU3HU KaKIOT0 4JieHa
00111eCTBA;
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€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJOB TIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHaM3a W OOBSCHEHHS SBJICHUIH OKPYKAIOIIETO MHpa W MPOUCXOIANIMX B HEM WM3MEHEHUA,
YMEHUS AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS Ha OCHOBE HAayUHBIX (DPAKTOB M MMEIOLIMXCS TaHHBIX
C IIETIBIO TTOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIOJNB30BaTh XWMHUYECKHE 3HAHUSA JUISL  PEIICHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CHTYaIIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATENBCKOM e TebHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 W CaMOOOpa30BaHUIO, K
aKTUBHOMY TMOJYYCHHMIO HOBBIX 3HAHMH IO XHMHH B COOTBETCTBUHM C >KU3HEHHBIMHU
MOTPEeOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM TpyJa B pasauuHbIX cdepax npodecCHOHATBHON
JEeSITETEHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MeTtanpenmMeTHble pe3yJabTaThl OCBOSHHUS ydeOHOro mnpenamera «XWMHsS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIOYAIOT:

3HauYMMBbIC 1 (POPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOUIMXCS MEKIUCIHUILTUHAPHBIC
(MexTpeIMeTHBIC) O0IIeHAYYHBIC TOHATHS, OTPAKAIOIIHNE IIEIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(rKy METOJIOB MMO3HAHUS, UCTIONB3YyEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOIECC, CUCTeMa, Hay4YHbIA (pakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, HCCIIE0BaHNE, HAOMIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

yHUBEpCaJdbHbIE  y4eOHBICE  JCHCTBUsA  (TIO3HABATENIbHBIE,  KOMMYHHKAaTHUBHBIC,
peryisaTHBHBIE), obecreuuBaronme QGOpMUPOBAaHUE (PYHKIHMOHATHHOH TPAMOTHOCTH U
COIMATPHOM KOMITETCHITUH 00yJaroIIuXCs;

CIIOCOOHOCTh  OOYyYaloIUXCsl  HCIOJIb30BaTh  OCBOCHHBIE  MEKIUCIHUILTHHAPHEIC,
MHPOBO33PCHUECKHE 3HAHMUS W YHUBEpPCAJbHbIE YydueOHBbIC JCUCTBUS B IIO3HABATCIBHOW U
COLIMAJIBHON ITPaKTHKE.

MeranpeamMeTHbIe Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH y4EeOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU I€UCTBUSIMHU.

OBiaeHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A1eHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBUSA:

CaMOCTOSITENIPHO (OPMYJIUPOBATh W aKTyaJIHM3UpPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEeNeNsATh IENN JeATCTbHOCTH, 3a/JaBas TMapaMeTpbl WU KPUTEPUU HX JOCTHIKCHUS,
COOTHOCHUTB PE3yJIbTAThl ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJIH30BaTh TMPU OCBOCHUHM 3HAHMK TPHEMBI JIOTHUECKOTO MBINIJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHUI M yCTaHAaBIMBAaTb WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE TIOHITHS I OOBSICHEHUS OT/ICIBbHBIX (DAKTOB U SIBJICHU;

BBIOMpATh OCHOBAaHUSI W KPUTEPHH [Js KiIacCHU(DUKAIMK BEMIECTB M XUMUYECKUX
pEaKIIHNiA;

YCTaHABIIMBATh PUUMHHO-CIICJICTBEHHBIE CBA3U MEXIY U3yUYaeMbIMU SIBIICHUSAMU;

CTPOUTH JIOTHYECKHE paCCyXICeHHUs (MHIYKTHBHBIC, JECIYKTHBHBIC, IO aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH WM MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYINPOBATH
BBIBOJIBI U 3aKJIIOUCHNS,

MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE (3HAKOBHIE)
MOJIEIH, TPe00pPa30BBIBATh MOJICIBHBIC MPECTABICHUS — XUMHUECKUH 3HAK (CHMBOJI) 2JIEMEHTA,
XUMH4Yeckass (opMmynna, YypaBHEHHE XHMHYECKOM pEaKIuu — TpPH PEIICHUH YYeOHBIX
MTO3HABATEIBHBIX W MPAKTHYCCKUX 3a]lay, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC IPEICTABICHHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUUECKUX PEaAKIIHUil.

2) 0a30BbIe HCCIEN0BATEIbCKUE TeHCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XMMUYECKUX PEaAKIIUI;
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dbopMynupoBaTh LENW W 3aJadyd  HUCCIEIOBaHMs, HCIOIb30BaTh IIOCTABICHHbIE U
CaMOCTOSTENIEHO C(POPMYJIMPOBAHHBIE BOMPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1St POPMUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKIICHUMH;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHMA M TIPOBEICHUS YUYCHHYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOATh 32 XOJ0M IpPOIEcca, CaMOCTOATEIBHO
NIPOTHO3UPOBATh €ro pe3ynbTar, (OpPMYIHPOBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBaHMSI, COCTABISATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOM
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIEAOBATEICKON M TPOEKTHON JESTEIBHOCTH,
IPOSBIISITh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHHS
MPAKTUYECKHX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpMAIMKU (HAYyYHO-TIOMYyJIspHAs
aUTepaTtypa XMMHYECKOrO COJEp)KaHWs, CIpaBOYHbBIE IMocobus, pecypcel HWHTepHeTa),
aHAIM3UPOBaTh HMHGOPMALIMIO Ppa3WYHBIX BUAOB M (HOpPM MPEACTABICHUS, KPUTUUYECKU
OLIEHUBATH €& IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpoChl W NPUMEHATH pa3jIMYHble METOJAbl IpPU TOUCKE U OTOOpe
uHpOopMaluu, HeOOXOJUMOH JUTS BBIMOJIHEHUS YUeOHBIX 3324 ONpeIeIEHHOTO THIIA;

NpUOOpPETaTh OMBIT UCIOIB30BAaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMAJILHYIO (POpMY MpeacTaBiIeHNs HHGOPMAITUHU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BAaTh HAy4YHbIM $3BIK B KayecTBE CpEICTBAa IMpU padboTe € XUMHUYECKOM
uHpOpMalKell: NPUMEHATh MEXNpeaAMeTHble ((u3ndyeckue M MaTeMaTHUECKUe) 3HAKU H
CUMBOJIBI, (hOpMYITbI, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIIATHOCTH.

Osgi1aieHHe YHMBePCAJIbHBIMH KOMMYHHMKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbI B X0JI€ Uaiora U/ TUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (GOPMYyJIHPOBATh CBOM MPEUIOKEHHUS OTHOCHTEIHHO BBIMOJHEHUS
MPEIIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MpEe3CHTalUel pe3yibTaToOB MO3HABATEIbHON NESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
JKCIIEPUMEHTA, TMPAKTUYECKOM paboThl MO HCCIEJAOBAHHIO CBOWCTB M3y4YaeMbIX BEIIECTB,
peanu3anun y4yeOHOro MpoekTa W (HOpMyITUpPOBATh BBIBOJBI IO pE3yJbTaTaM HpPOBEAEHHBIX
HCCIeIOBaHU IMyTEM COTJIacOBaHMS MO3HULUN B X0A€ 00CYKAeHHS U 00MEHAa MHEHHUSIMH.

OgJaieHNe YHUBEPCAIbHBIMH PeryJsTHBHbBIMU /1€ CTBUSIMU:

CaMOCTOSITENIbHO TIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATENIbHYIO AESTEIBHOCTD,
orpenenss e€ Henu M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii anropuT™ JEHCTBHUI MPH BHIMOJHEHUHM y4eOHBIX M HCCIENOBAaTENbCKUX 3aj]ad,
BbIOMpaTh Hauboee 3(pPeKTUBHBINA CIOCOO MX PEUICHUs ¢ YIETOM MOTYUYESHUSI HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYECKUX PEAKIIUAX;

OCYILECTBJIATh CAaMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CaMOaHAIM3a U
CaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHBIE pe3yapTaThl OCBOEHU Kypca «OpraHnyeckas XUMHsD OTPAKAIOT:
c(hOpMHUPOBAHHOCTh TPEACTABICHUH O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-

Hay4yHOM KapTHHbl MHUpA, POJIM XUMHUHM B IO3HAHUM SIBICHUH MNPUPOIbI, B (HOPMUPOBAHUU
MBILIUICHUS] U KYJbTYphl JIMYHOCTH, €€ (YHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW IS
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pelieHnus MpaKTUYEeCKUX 3aad W DKOJOTUYECKM OOOCHOBAHHOTO OTHOUIIEHHS K CBOEMY
3I0POBBIO U MIPUPOJHOM cpelie;

BJIQ/ICHUE CHCTEMOM XMMHMYECKHUX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroliue
MOHSTHS (XMMHUYECKUN DIIEMEHT, aTOM, JICKTPOHHAs 000J0YKa aToMa, MOJICKYJia, BAJICHTHOCTD,
ANEKTPOOTPHUIIATENILHOCTh, XHUMHUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA 00BEM, YIIEpOIHBIA  CKEJeT,
(GyHKIMOHANbHAS TpyIa, paauKal, U30MEepUs, HU30MEpbl, TOMOJOTHYECKHI psI, TOMOJOTH,
YTJIEBOJOPOIbI, KUCIOPOA U a30TCOJAEpKAIINe COCAMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COETUHEHUS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUYEeCKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHUSI MacCChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIeKallle B OCHOBE TMOHHWMAaHUS
MPUYUHHOCTY M CUCTEMHOCTH XUMHUYECKHX SIBICHUMN, (DAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUHU U 0€30MaCHOM HCIIOJIb30BaHNU BaXKHEUIIUX OPraHUYE€CKUX BEUIECTB B ObITY
Y TIPAKTHYECKOH eITeTbHOCTH YeIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATUH, YCTaHABINBATh
UX B3aMMOCBSI3b, UCTIOJIB30BATh COOTBETCTBYIOIINE MOHSATHS IPU OMUCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIICHUN OPTaHUYECKUX COCTMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHUUYECKYIO CUMBOIUKY JIJISi COCTaBICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalIEHHOMN) (HOpMysT OpraHMYEeCKUX BEIECTB
Y YPaBHCHHI XUMUYECKUX PEAKIIHid, U3TOTABIMBATH MOJEIH MOJEKYJ OPTaHUYECKHX BEIECTB
JUTSL WJUTFOCTPALIUM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAaHHOCTh, ~ yMEHHWA  YCTAaHAaBIMBATh  NPHUHAJICKHOCTh  H3YYCHHBIX
OpraHMYeCKHX BELIECTB IO MX COCTaBy U CTPOEHHUIO K OINpeAesNEHHOMY KIaccy/Tpyrmie
COeIMHEHU M (yrieBooposl, KHCJIOPOJL u a30Tco/epKaIIe COCIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS ), JaBaTh UM Ha3BaHUS MO CUCTEMATUYECKOI HOMEHKIIAType
(IUPAC), a Takxe NpUBOAUTH TPUBUAIBHBIE HA3BAaHUSA OTIEIBHBIX OPraHUYECKUX BELIECTB
(3TueH, mNpomuieH, AaneTWIeH, JTWICHIJUKONIb, TIJHLIEepPUH, ¢eHoa, GdopManbIerus,
aleTabJETU]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCIOTa, CTEapUHOBAs
KHCJIOTA, TIII0K03a, (PYKTO3a, KpaxMal, 1EJUTF0I103a, TIUIIH);

c(hOpMHUPOBAHHOCTh YMEHUS OMPENENATh BUIBI XUMHUYECKON CBSI3UM B OPTraHUYECKUX
COeTMHEHUIX (OAMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHUSI TMPUMEHSTH IMOJIOKECHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTtiepoBa st 0ObSICHEHUSI 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHHUSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOEHHE, (GUINYECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEICTABUTENICH PA3TUYHBIX KIIACCOB OPraHUYECKHIX BEIECTB
(meTaH, »TaH, JTWICH, TNPONWIEH, areTwieH, OyrtaaueH-1,3, metunoOyramueHn-1,3, OeHszomn,
METaHOJI, 3TAHOJI, STUWICHIJIUKOJb, TJIMLIEPHH, (EHON, aleTalbIerul, MypaBbuHAs U YKCYCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmas, LeJUliofio3a, aMUHOYKCYyCHas KHCJIOTa), WUIIOCTPUPOBAThH
TEHETHUYECKYIO CBS3b MEXIy HUMH YPaBHCHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX DPEAKIHH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX TEPEpPadOTKU W MPAKTHYECKOE IMPUMEHEHHUE
MIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYUCICHHUS MO XUMHUYECKUM YpPaBHEHUAM
(Maccel, 00BEMa, KOTUYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIUU MO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIIH);

c(hOpMHUPOBAHHOCTh YMEHHWI BIaJe€Th CHCTEMON 3HAHMKW OO0 OCHOBHBIX METOJaX
HAy4YHOTO MO3HAHUSA, UCTIOJIb3YEMBIX B XUMUU MPU U3YyUYEHUU BEIIECTB U XUMUYECKUX SIBICHUN
(mabmroneHne, W3MEpPEHUE, OJKCIEPUMEHT, MOJEINPOBAHUE), HCIIOIB30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHS pEeLIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUAX, CBSI3aHHBIX
C BEIIECTBAMH U UX MPUMCHECHHEM;
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c(hopMUPOBaHHOCTh YMEHHUN COOJIIO/IATh TTPaBUiIa MOJB30BAHUS XUMHYECKOU MOCYI0N U
n1abopaTOpHBIM 000PYIOBaHUEM, a TAKXKe MpaBUia OOpAIeHNs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU MO BBHITOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IUTAHUPOBATH U BBHIMOJTHATH XUMHUYECKUN DKCIEPHUMEHT
(mpeBpalleHys OpraHWYeCKUX BEIIECTB MPU HArPEBAHMHU, MOJYYCHHE STUJICHA M H3yUYEHHUE €ro
CBOMCTB, KauyeCTBEHHBIC pEAKIMH OPTraHWYECKHX BEIIECTB, JCHATypamus OEIKOB TIpu
HarpeBaHUH, [[BETHbIE pEaKkiuu OEKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHHKHU 0€30MacHOCTU
npu oOpalieHuy ¢ BEIIECTBAMU M J1a00paTOPHBIM O0OpPYAOBAHUEM, MPEICTABIATh PE3yIbTaThI
XUMHUYECKOT0 SKCIepUMEHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIUX peakuuil u
(hopMyIHpOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpelIcTBa MacCOBOW MHpopmaiuu, UHTEpHET U APYTHUX);

chopMUPOBAaHHOCTh YMEHUW COOJIIOJATh TpaBUJAa DKOJOTHYECKH IIEJIeCO00Pa3HOTO
MOBEJCHUS B OBITY M TPYAOBOH NEATETBPHOCTH B IEISIX COXPAHEHHs] CBOETO 3I0POBbS U
OKpY>Kalollel NpUPOJHOM Cpelbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA KUBbIE OpPraHU3MBI
ONpENIENEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbica mokazatens [IJIK, mosicHsaTh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALICHHUsS] MX BPEIHOTO BO3JCHCTBUS HAa OpPraHu3M
YEJI0BEKa;

JUTsE 00y4aronuxcsi ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHM 3/10POBbS: YMEHHE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI,

JUIS CJETBIX M CIA0OBUASAIIMX OOYyYarOUmUXCs: yMEHHE HCIOJIb30BaTh pelbe(HO-
TOYEUHYIO cucTeMmy obo3Haduenuit JI. bpaiins aist 3anucu XuMu4eckux Gopmyot.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsI Kypca «OOmas W HeopraHudeckas XUMHS»
OTPaXKakoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA: O XHUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XMMHUU B IO3HAHUU SIBICHUA NPUPOIBI, B (POPMUPOBAHUU
MBILIUICHUS] U KYJbTYphl JIMYHOCTH, €€ (YHKUMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHHus MPaKTUYEeCKHX 3aJad W DKOJOTMYECKM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolIue
MOHATHUS (XMMUYECKHUNA 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMMUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, METaJUIMYECKasi, BOJOPOAHA),
KpUCTAJUIMYECKAss  peImI€TKa, THUMNbl XMMHYECKUX  PEaKIMil, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs JUCCOLMALMNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKOM  peakIUHh, XUMHYEeCKOe paBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jaucconnanuy, nepuogudyeckuid 3akoH JI. M. MeHnneneesa, 3akoH
COXpPAHEHHsI MAacChl BEIECTB, 3aKOH COXPAHEHMS W NPEBPAILLEHUS SHEPTUU MPU XUMUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXane B OCHOBE IIOHUMAHHA NPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKHX SBJICHMI,
(aKTOJIOTrMUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJTYYCHUH M OE30MacCHOM HCIIOIb30BAaHUU
BaYKHEHIIINX HEOPraHUYECKUX BEIECTB B OBITY U MPAKTUYECKOH J1eATEeIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKY MMOHSATUH, YCTAaHABINBATh
MX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS MPU ONHCAHUM HEOPraHWYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIB30BaTh XMMHUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS
¢opMyn BeLIECTB M YPaBHEHHH XMMUYECKHUX pPEaKIHid, CHUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHManbHbIC Ha3BaHUS OTIEIBHBIX HEOPraHUYECKUX BEIIESCTB (yrapHbId ras,
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YIJIEKUCIBIA Ta3, aMMMaK, raméHas W3BeCTb, HeraumiéHas U3BECTb, MUThEBas COJA, MHUPUT U
JpyrHe);

c(hOpMHUPOBAHHOCTh, YMEHHUH ONpPENESITh BAJIEHTHOCTb U  CTENEHb OKHUCJICHUSA
XUMUYECKUX JJIEMEHTOB B COCJUHEHHUSX pPA3JUYHOrO COCTaBa, BHUJA XHMHUYECKOU CBSI3HU
(KoBaJIeHTHasi, MOHHAsA, METaJNIN4YecKasi, BOJOPO/IHAsA) B COCAMHEHUSX, TUIl KPUCTAIIIMUYECKON
PEUIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAsI, MOJIEKYJIIpHAsi, HOHHAs, METAJJINYECKast ), XapaKkTep
Cpellbl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX COEIMHEHUM;

c(hopMHUPOBAHHOCTh YMEHHUH YCTaHABINBATH MPUHAIIICKHOCTH HEOPTAHUUYECKUX BEIIIECTB
0 X COCTaBy K OMpEJENIEHHOMY KJIacCy/TpyIie COeAMHEHUN (IIPOCThIE BEIIECTBA — METAILIBI U
HEMETAJUTbI, OKCUJIbI, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICT Tepuogudeckoro 3akona JI. M.
MeHnneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOLIYIO, OOBSICHUTENBHYIO U
MIPOTrHOCTUYECKYIO (PYHKIIHUH;

c(hOpMHUPOBAHHOCTh, YMEHUH  XapaKTepU30BaTh dJCKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 31eMEeHTOB 1—4 nepuoaoB [leproanueckoit cucteMbl XUMUYECKUX 351eMeHToB /1. U.
MenpeneeBa, HUCHONB3Yysl TOHSITHS «S-, pP-, d-DIIEKTPOHHBIE OpPOUTANNY, «IHEPTETHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHUYECKHMX JJIEMEHTOB M HX
COCIMHEHUN 110 nepuoaaM U rpynnam Ilepuoandeckoit cucreMsl XUMHUYECKUX dy1eMeHToB 1. WM.
Menpeeena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHYECKHE
CBOMCTBa HEOPraHUYECKUX BEHIECTB Pa3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKHMMH BEIIeCTBAMU C IOMOIIbIO YpPaBHEHU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH IO Pa3TUYHBIM
MpU3HaKaM (YUCIIy M COCTaBy pearupyromux BEHIECTB, TeIIoBoMy d(dekty peakmuw,
M3MEHECHHIO CTETICHEH OKHUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YUYACTUIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUIN COCTABIISATh YPAaBHEHUS PEaKIUi pa3IUuHbIX THUIIOB, OJHbIE
U COKpAIIE€HHBIC YPaBHEHHs PEaKIMii HOHHOTO OOMEHa, YYUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TU
peakuuy UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH NPOBOAWUTH PEAKIMHU, MOATBEPIKMAAONINE KAaueCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pAClO3HABAaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI PaCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO OamaHca STUX PEeaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKOM peakliuu oT
pasnUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (nmpuniuin Jle [HlaTensbe);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMUYECKHE TMPOIECCHI, JIeKAIIUe B
OCHOBE IPOMBIIUICHHOTO MOJyYEHUsI CEPHON KUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
MpeICTaBIeHN 00 OOMMX HAyYHBIX MPHUHIMUIAX M KOJOTHYECKUX MPOoOIeMaxX XUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yMEHHI TPOBOJUTH BBIUUCICHHUS C WCIHOJIB30BAHUEM MOHATHUS
«MaccoBasi [JI0Ji1 BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHHI Ta30B MNpPU XUMHYECKHX
peaKkuusax, MacChl BElIeCTBA WM 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 yYacCTBYIOIIMX B PEaKLMU BEIIECTB, TEIIOBOro 3¢ dekTa peakun Ha
OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEILIECTB, IPEBPAILICHUS U COXPAaHEHUS YHEPTUH;

c(hopMUPOBaHHOCTh YMEHHUN COOJIIO/IaTh TIPaBUiIa MOJB30BAHUS XUMHYECKOU MOCYION U
1ab0paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUia OOpAIIeHNs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKLHUSMHU MO BBIOJHEHHIO J1a00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUTAHUPOBATh U BBHIMOTHATH XUMHUYECKUN IKCIEPHUMEHT
(pa3nokeHue TMepoKcHIa BOAOpPOJAa B MPHUCYTCTBUM KaTalau3aTopa, OIpeNeieHHe Cpeibl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3IUIHBIX (DAKTOPOB
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Ha CKOPOCTh XHMHYECKOM peakluu, peaklMd HOHHOrOo OOMEHa, KayeCTBEHHbIE DPEaKIMH Ha
cyibdar-, kapOoHaT- U XJIOPHI-AHUOHBI, HA KATUOH aMMOHHS, PELICHHUE SKCICPUMEHTAIBHBIX
3amay no teMaM «Mertamiey U «HemeTannasl») B COOTBETCTBUHM C TMPaBUJIAMU TEXHUKU
0€30I1aCHOCTH MPH OOPAIIEHUH C BELIECTBAMU U JIAOOPATOPHBIM 000pyI0BaHUEM, NIPEICTABIAT
pe3ynbTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMme 3alucu ypaBHEHHH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HMH(OpPMAIUIO,
[I0JIy4a€Myl0 M3 DPa3HbIX MCTOYHHMKOB (CpEICTBAa MaccOBOM KOMMYHUKaluu, MHTepHeT u
ApYTHUX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIIOJaTh TMpaBWiIa SKOJIOTMYECKH IeJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOH [EATEIBbHOCTH B LEISIX COXpPaHEHHs] CBOETO 3/10pPOBbA U
OKpY>Karolle NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTH BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
oTpeeNI€HHBIX BEUIeCTB, MoHUMas cMbich nokasarens [1JIK, moscHATh Ha mpumepax crnocoObl
YMEHBILIEHHUS U NPEJOTBPAIICHNS UX BPEIHOTO BO3IEHCTBUS HA OPraHU3M UYEJI0BEKA;

JUIsE 00y4aronIuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMHM 3/10POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/1aX MMO3HAHMUS BEIIECTB M XMMUYECKHUX SIBICHUI,

JUISL CJETBIX M CIA0OBUASIIMX OOYyYarolmMXCs: yMEHHE HCIOJIb30BaTh pelbe(HO-
TOYEUHYIO cucTeMy obo3Haduenuit JI. bpaiins aiist 3anucu XuMu4eckux Gopmyot.
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TEMATHYECKOE INIAHUPOBAHUE

10 KUIACC

KoaunuyecTBo yacoB

Ne dyeKkTpoHHbIe (LM (PpOBbHIE)
HaumeHnoBaHue pa3aeioB U TeM NPOrpaMMbl KonTpoabnbie | [IpakTHueckne

n/n Bcero o0pa3oBaTe/ibHbIE PeCcypchl

padoThbI padoTsI

Paznen 1. TeopeTnueckne 0OCHOBBI OPraHM4YeCcKOM XMMUM
[IpenmeT oprannuecko xumun. Teopus

1.1 CTPOEHUS OPTaHUYECKUX coequHeHuit A. M. 5 https://resh.edu.ru/subject/29/10/
bytneposa

Uroro no pazgeny 5

Pazpnen 2. YriaeBogopoasl

2.1 [IpenenpHBIC YTIIEBOIOPOABI — AJTKAHBI 7 https://resh.edu.ru/subject/29/10/
H : .

2.2 CHPCACIBHBIE YIIICBOIOPOAR: AMKEHEL 5 1 https://resh.edu.ru/subject/29/10/
aJIKa/TNCHBI, ATKMHBI

23 ApomMaTHUYECKUE YTII€BOI0OPOIbI 4 https://resh.edu.ru/subject/29/10/
IT )

24 DUPOUHRIC HOTOTHHIH YTHCBOAOPOIOR 1 HX 4 1 https://resh.edu.ru/subject/29/10/
nepepaboTka

Htoro no pasneny 20

Pa3pnen 3. Kuciopoaconep:xamnue oprann4eckue coeJHHeHUs

3.1 Cruptel. Denon 5 https://resh.edu.ru/subject/29/10/
A . Kap6 .C

3.2 HIRACTHABL BAPOOHOBBIC KHCHOTHL. LIMIKHbIC 14 1 https://resh.edu.ru/subject/29/10/
3huUpHI

33 VrieBoasl 6 1 https://resh.edu.ru/subject/29/10/

Uroro no pazgeny 25

Pasnen 4. Asorcoaepskanue opraHu4ecKue coelMHEeHU s
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

4.1 AMUHBL. AMUHOKHUCIIOTBI. benku 10 https://resh.edu.ru/subject/29/10/
Uroro no pazueny 10

Pa3pnen S. BbicokOMOJIeKYIsIpHbIE COeIHHEHUS

5.1 [Tnactmaccsl. Kayuyku. Bonokna https://resh.edu.ru/subject/29/10/
Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

TEMATHYECKOE IIVTAHUPOBAHUE

11 KUIACC

Koan4yecTBO 4acoB

Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHbIE (LM (pPOBbIE)
Kontpoabubie  IlpakTHueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThbI
Pa3znen 1. Teopernyeckne 0CHOBbI XUMHU
Crpoenne atoMoB. Ilepuonnueckuii 3aK0H U
1.1 [Tepuoandeckas cucreMa XUMHYECKHUX 3 https://resh.edu.ru/subject/29/10/
anemenToB J[. . Menaeneesa
1.2 Crpoenue BemecTBa. MHOr0ooOpas3ue BEeNIeCTB https://resh.edu.ru/subject/29/10/
1.3 XUMHUYECKUE peaKIU 6 1 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazaeny 13
Pasnen 2. Heopranuyeckas Xumust
2.1 Mertansl 1 https://resh.edu.ru/subject/29/10/
2.2 Hemeramsr 1 1 https://resh.edu.ru/subject/29/10/
g3 Pk HCOPrAHINICCKIX H OPrAHIECKIX 2 https://resh.edu.ru/subject/29/10/
BEIIIECTB
Hroro no pazaeny 17
Pa3zgen 3. XuMus M ;Ku3HbL
3.1 XUMUS U KU3HD 4 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 10 kmace/ Pynasuruc I'.E., ®enpaman @.I°., AknrionepHoe obmectBo «M3marenbcTBo
«IIpocsemeHue»
* Xumus, 11 xnacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkumnonepHoe o61miecTBo «M3marenbcTBo
«IIpocsemenue»

METOAUYECKUE MATEPHUAJIBI VIS YYUTEJIA

IHUDPPOBBIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

- https://lesson.edu.ru/

- https://resh.edu.ru/

- https://m.edsoo.ru/

- https://uchebnik.mos.ru/
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