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COJIEP) KAHUE OBYUYEHUSI!

10 KJIACC Teoperuyeckue 0CHOBbI OPraHN4ecKOi XUMHUH

[Ipenmer opraHnyecKol XUMHH: €€ BOSHUKHOBEHME, PA3BUTHE U 3HAYCHUE B I10Jy4CHUH HOBBIX BELIECTB U MATEPUAIIOB. Te€OpHs CTPOCHMS OPTaHUYECKUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHBIE mosokeHUsl. CTpyKTypHBIE (DOPMYJIBI OPraHUYECKUX BeliecTB. ['omororus, u3oMepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3U.

IIpencraBienue o KiaccCU(pUKaMKU OpraHMYecKuX BemecTB. HoMeHknaTtypa opraHuyeckix COeIMHEHUH (CUCTeMaTHYecKas) U TPUBHAJIbHbIC HAa3BaHMs
BAXHEHINX NPEJCTABUTEIEH KIACCOB OPIraHUUYECKUX BEILIECTB.

3KCHepl/IMeHTaJII)HLIe METOAbI U3YYCHUS BCIIECCTB U UX npeBpameHm”I
O3HaKOMIICHHE C O6pa3IIaMI/I OpTraHU4YCCKUX BCUICCTB U MAaTCpUaIaMH Ha UX OCHOBEC, MOJACIMPOBAHHUEC MOJICKYJI OPIraHNYCCKUX BCIUICCTB, Ha6JIIOII€HI/I€ n
OIMMUCAHUC NCMOHCTPAIMOHHBIX OIILITOB IO IMPEBPALICHUIO OPIraHNYCCKUX BCIICCTB ITPHU HArpCBaHKn (HJIEIBJIGHI/IG, O6erII/IBaHI/I€ n ropeHHe).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEHIINE MPEICTAaBUTENIN AIKaHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeLIeHUs U TOPEHUS ), HaX0XAEHHUE B IPUPOJIE, TIOJTyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, FTOMOJIOTHYECKUH psifl. DTUIIEH U MPOMUIIEH — IPOCTEHIINE NPECTaBUTENN alIKEHOB: (pU3HUecKre U XUMUYECKHUEe CBOMCTBA
(peakiuu ruipupoBaHus, raIoreHUPOBAHNUS, THAPATALMHU, OKUCIICHUS U OJTMMEPHU3AlNN), TOJTyYeHHE U IIPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u MermnOytanueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBoOMcTBa (peakuus mnoiumepusauuu). Ilomydenue
CUHTETUYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHS], TOMOJIOTMYECKUM psiA. ALETUIIEH — MPOCTEUIINI MpeACTaBUTENb AIKUHOB: COCTaB, CTPOEHHE, (pU3nvecKue u
XMMHYECKHEe CBOWCTBA (PEaKIMU THAPUPOBAHMS, FAJIOT€HUPOBAHUS, THIpATaIlK, TOPEHUS ), OJTYUYEHHE U TPUMEHEHHE.

Apensbl. benzon: coctas, cTpoeHue, puU3MUECKHEe U XUMHUYECKHE CBOMCTBA (peaklUy TaJlor€eHUPOBAHUS M HUTPOBAHMA), MOJyuYe€HHE U NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuyeckue u XumuyecKue ceolcmaea (peakyuu 2ai02eHUpO8aHUs U HUMPOBAHUs), noyuenue u npumerenue. TOKCUYHOCTb aPEHOB.
I'enernyeckas CBSA3b MEXAY YIJIEBOJOPOIaMH, IPUHAJIEKAIIUMHI K Pa3IMUHbIM KJlaccaM.

[IpupoaHble HCTOYHHUKH YTiIeBOA0poaA0B. [Ipupoauslil ra3 u nomnytHele HedTaHble Ta3bl. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepaboTku HEPTH:
NePEroHKa, KPeKUHT (TepMUYECKUH, KaTaTUTHYeCcKuit), mupoiu3. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KameHHBbIH
yToJib ¥ MIPOAYKTHI €ro nepepaboTKH.

! Kypcueom B TeKCTe BBIIETEHBI 2IEMEHTHI COJEPIKAHUS yIEOHOTO MAaTePUaa, KOTOPBIE U3YyYaloTCsd B 03HAKOMMTENBHOM IUIAHE M HE BKJIKOYAIOTCS B COCTAB MPEIMETHBIX

pesynbraroB ocBoeHuss ®OIT COO Ha 6a30BOM ypOBHE.



JKcNnepUMEeHTAJIbHbIE MeTO/Ibl U3YUeHHsl BellleCTB M X NMpeBpalleHuii
OzHakoMjieHHEe € OOpa3llaMH IJIacTMAacC, KaydyyKoB U pe3uHbl, kojutekiuu «HepTs» u «Yromb», MoAenupoBaHHE MOJEKYJN YTJIEBOJOPOJIOB H
raJloreHONPON3BOAHBIX, TPOBECHIE MPAKTHYECKOH PadoThl: MOJyYeHUE STUJICHA U U3YYeHHE ero cBoicTB. PacuéTrHble 3a1aun

Bhruncnenus no ypaBHeHHIO XMMHYECKON peakluu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIECTBA UM MPOJIYKTa peakluu MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOIHBIX BEIECTB WM MIPOAYKTOB PEAKIUH).

Kucsopoacoaep:kamue opraHu4eckne coeJuHeHUs

[IpenenbHbple OJHOATOMHBIE CIHUPTHI. METaHONI M STaHON: CTPOCHUE, (PU3MUECKHE W XMMHUYECKHE CBOWCTBA (PEaKUMU C AKTUBHBIMU METaJLIAMH,
rajJjoreHOBOJIOPOaMH, TOpPEHHE), IPUMEHEHHE. BogopoiHbIe cBA3M MeX Ty MOJIEKyJIaMH CIIUPTOB. JlelicTBUE MEeTaHOJIa U ATAHOJIA Ha OPTaHU3M UYEJIOBEKa.

MHoroaToMHbI€ COHUPTHL. DTUICHTIIUKOIb U TIUIEPHH: CTPOSHHE, (pU3nUecKre 1 XUMHUECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIETOYHBIMH METAJJIaMH,
Ka4yecTBEHHAsl peaKilysi HA MHOTOaTOMHBIE CITUPTHI). J{eificTBre Ha opraHnu3M 4enoBeka. [[puMeHeHne TIauepruHa U STUICHTIIKOIIS.

®eHom: cTpOoEeHUE MOJIEKYJIBI, GU3HMUECKHE U XMMUUECKHE CBOMCTBA. TokcnyHOCTh (peHomna. Ilpumenenne denomna.

Anprerunsl U kemornvl. DopMaNbIeTHA, alleTalbICIH: CTPOCHUE, (PU3MYeCKHe W XMMUYECKHE CBOWMCTBA (PEAKIMH OKUCIICHUS W BOCCTAHOBIICHHUS,
Ka4eCTBEHHBIC PEAKIINH ), TIOJy4YCHNUE U IPUMEHEHHUE.

Ayemon: cmpoenue, pusuueckue u XumuiecKue ceolcmsa (peakyuu OKUCIEHUs U 60CCIMAHOBIeHUs), NONYYeHUe U NPUMEHEHUe.

OIHOOCHOBHEBIE TIpeNeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsi U YKCYyCHAsi KUCIOTHI: CTPOCHUE, (PU3UUECKHNE M XUMHUYECKUE CBOWCTBA (CBOICTBA,
obmue ais Kiacca KHCIOT, peakius 3TepuuKanuu), MoidydeHue u npuMeHeHne. CTeapuHOBas M OJICEMHOBAs KHUCIOTHI KaK IMPEICTABUTENH BBICIIAX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

CrnoxHnble 3(hUpbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ maponn3 cinoxHbix 3¢upos. XKupsel. ['naponus xupos. [Ipumenenne xupo. buomorndeckas
POJIb )KHPOB.

VYraeBoasl: cocTaB, Kiaccu(uKauus yriieBoloB (MOHO-, M- U Tosdcaxapufsl). ['oko3a — mpocTedmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHS
MOJICKYJIbI, (pU3NYECKHe W XMMHYECKHE CBOWCTBa (B3amMojelcTBue ¢ ruapokcuaoM meu(ll), oxucienne ammuadHbiM pactBopoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIFOKO3bI), HAX0XKJICHUE B IPUPOJE, MPUMEHEHUE, Onoaoruyeckast poib. @otocunTe3. PpyKTO3a Kak H30Mep TITFOKO3bI.

Caxapo3a — npeocmagumens oucaxapuoos, uopou3, HaxoNHcOeHue 8 npupooe u NPUMeHeHue.

Kpaxman u nemnosno3a Kak NpUpoHbIe moiauMepsl. CTpoeHne Kpaxmaia U HeuTono3sl. Pusnueckne U XMMUYEeCKHe CBOWCTBAa Kpaxmaia (THAPOIN3,
Ka4eCTBEHHAsI PEAKIIHS C HOIOM).

JKCIepuMeHTAJbHbIEe METO/AbI H3yUYeHHs BellecTB U UX MpeBpalieHui

[IpoBenenue, HaOMOJEHNE U ONMUCAHKE JIEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIEC PEAKIIUU OJHOATOMHBIX CHUPTOB (OKHCICHUE
sranona okcuaoMm menu(ll)), MHOroaToMHBIX CHUPTOB (B3auMmojeicTBue riuiepuHa ¢ ruapokcugoM meau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoM okcuiaa cepedpa(l) u runpokcuaom menu(ll), BzaumoseiictBue Kpaxmaina ¢ MOJOM), NMPOBEJCHUE NMPAKTUUYECKO pabOTHI: CBOMCTBa pacTBOpa
YKCYCHOM KHCIJIOTHI.



Pacuérnrie 3agaun
Brruucienus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOJIUYECTBA HCXOAHOTO BEIIECTBA MM MPOIYKTa PEAKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEIIECTB WU IIPOYKTOB PEAKIINH).

A3oTcoaepxaiye OpraHudecKne coelMHeHUus
Amunvl. Memunamun u aHUIUH: cocmas, cmpoetue, uzuyeckue u Xumuyeckue ceolucmea (2operue, 83aumooeticmsue ¢ 6000U U KUCIOMAMU).

AMUHOKHCIOTBI Kak aM(OTepHble OpraHmdeckue coenuHeHus. dusznyeckne M XUMHUYECKHE CBOICTBAa aMMHOKHUCIOT (Ha IpUMEpe TIJIHMIMHA).
buonornueckoe 3HaueHHE aMHUHOKUCIIOT. IlenTumpt.

Benku xak mpupoaHbie BEICOKOMOJICKYJIApHBIE coennHeHus. [lepBuynas, BTOpUYHas U TPETHYHAsI CTPYKTypa OelKOB. XMMHUYECKHUE CBOHCTBA OEIIKOB:
THJIPOJIN3, ACHATYpalKs, KAYeCTBCHHbIC PEAKIIMU Ha OCIKH.

JKCNepUMEHTAJIbHbIE METO/IbI H3YUeHHsl BellleCTB U X NMpeBpalleHuii

HabmroneHue u onrcanue JeMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalusl OCIKOB TIPU HArpeBaHUH, [[BETHBIC PEaKIMKU OCIKOB. BbICOKOMOJIEKYIsIpHBIE
COeIMHEeHHUsI

OcHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJISAPHBIX COEIUHEHHI: MOHOMEp, MOJUMEp, CTPYKTypHOE 3BEHO, CTENEHb MOJUMEpPU3AINH, CPEIHSS
MoJIeKyJsipHas Macca. OCHOBHBIC METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUI — IMOJIMMEPHU3aIUs U MIOJTHKOH ICHCAITHS.

Ilnacmmaccol  (noausmunen, NOAUNPONUNLEH, HOAUBUHUIXIOPUO, noaucmupon). Hamypanvnwiti u cunmemuueckue xayuyku (0ymaoueHoswil,
XJIOpONPeHO8blll U U3ONPEHO8bLIL). Bonokna: namypanbHble (X10n0K, uiepcmy, WENK), UCKYCCMEEHHble (AyemamHoe 80J10KHO, 8UCKO3a), CUuHmemuyeckue (KanpoH
U 1a6Cam).

JKCNepUMEHTAJIbHbIE MeTO/bl U3yUYeHHsl BelllecTB M X MpeBpalleHuil
O3zHakoMieHHe ¢ o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbie CBSI3U

Peanu3anus MeXpeIMETHBIX CBS3€i PpH N3yUYeHUHU opraHndeckoit xumun B 10 Ki1acce OCyIIeCTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHITHM, SBISIIOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHBIE TOHSTHS: sBIEHUE, HAy4YHbIH (DaKkT, THUMOTE3a, 3aKOH, TEOpHUs, aHAIMW3, CHHTE3, KiIacCH(UKAIHs, MEePUOTUIHOCTD,
HaOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOCTTUPOBaHUE.

®duznka: MaTepusi, SHEPTHUsl, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOsIHHE BEIIEeCTBa,
(bu3nyecKre BETMYUHBI U €IMHUIIBI KX U3MEPECHHUSL.

buonorus: knerka, opranusm, 6uochepa, 0OMeH BelecTB B OpraHu3Me, (poTocuHTe3, OMOJOTHYECKHA aKTHBHBIC BemiecTBa (OCNIKHU, YTIEBOIbI, KUPHI,
(bepMeHThI).

Feorpa(bm{: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.



TexHoorus: MMUIICBBIC IMTPOAYKTBI, OCHOBBI PAllTMOHAJIBHOT'O ITUTAHUA, MOIOIIUE CPEACTBA, JICKAPCTBCHHBIC H KOCMETUYCCKUC IIpCIIapaThbl, MaTCpraJibl U3
HNCKYCCTBCHHBIX U CUHTCTUUYCCKHX BOJIOKOH.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUS OOYYalOUIMMKCS IMPOrpaMM CpeJHEero odmiero oOpa3oBaHHs (JIMYHOCTHBIM,
METanpeIMETHBIM U IpeaMeTHbIM). HayuHo-mMeToanueckoit OCHOBOM 11l pa3pabOTKU IJIaHUPYEMbBIX Pe3yJbTaTOB OCBOEHHUS MPOTpaMM CPEIHEro OOIIEeTro
00pa30BaHMUs SIBISIETCA CUCTEMHOIESATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CUCTEMHO-AEATENIBHOCTHBIM MOJIXO/I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeAMeTa « XUMHUsD» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus BbIIETICHBI CIECAYIOIINE COCTABISIONINUE:

OCO3HaHHE 00yJaronMucs POCCUICKON rpak1aHCKOU HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOIIPECIICHUIO; HAIMYUE MOTUBALIMK K O0YUYECHHIO;
IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHNUN JINYHOCTH HA OCHOBE
KIIFOYECBBIX HGHHOCTeﬁ U HUCTOPHUYCCKUX TpaIII/IIII/Iﬁ 0a3oBoH HAayKH XHUMHU, TOTOBHOCTb M CHOCOOHOCTH O6yanOHII/IXC$I PYKOBOACTBOBATLCA B cBOCH
ACATCIIBHOCTH TCHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, TIPUCYIINMH HGHOCTHOﬁ CHUCTEME XHUMHUYECKOI'O 06pa3OBaHI/I$I; HAJINYUEC TIPABOCO3HAHUA
9KOJIOTMUYECKOM KYJIBTYphl U CHOCOOHOCTH CTaBUTh LIEIH
U CTPOUTD )KU3HECHHBIC IUIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XUMUS» JOCTUTAIOTCS B €IUHCTBE yU4eOHOW M BOCIHTATEIHHOW NESTEIBHOCTH B COOTBETCTBHU C
T'YMaHUCTUYCCKUMHU, COUOUOKYJIBTYPHBIMHU, AYXOBHO-HPABCTBCHHBLIMU LCHHOCTIAMU W HACATIaMU pOCCI/II\/'ICKOFO TpaXXaAaHCKOTr'o o6mecma, INPUHATBIMU B
o0IIiecTBe HOpPMaMU U TPABHJIAMH TIOBEICHHS, CIIOCOOCTBYIOIIMMH MPOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTUA M HPABCTBEHHOTO CTAHOBJIEHUS JMYHOCTHU
oOydJaronuxcs.

JImuaOCTHEBIC PE3YIbTATBl OCBOCHUA MPCAMETA «XTAMH OTpaxxaroT C(l)OpMI/IpOBaHHOCTI) OITBITA ITO3HABATEIILHOM M HpaKTH‘{eCKOfI ACATCIIbHOCTH
00yJaronuxcsi Mo pean3aliiy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIe B 4acTH: 1) rpakIaHCKOro0 BOCIIUTAHUA:

OCO3HaHUS 00YYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00sI3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMIOPSAKY; MPEACTABICHUS O COLMATIBbHBIX HOpMaX U MPABUIIAX MEXKIUYHOCTHBIX OTHOILLIEHHUI
B KOJJNICKTUBE, T'OTOBHOCTH K COBMECTHOH TBOp'—IGCKOfI ACATCIIBHOCTH ITIPHU CO3TaHUHN y‘-Ie6HBIX
IMPOCKTOB, PCIICHHUN y‘—Ie6HBIX M MTO3HAaBATECJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,
CIIOCOOHOCTH ITOHUMATh U INPpUHUMATh MOTHBBI, HAMCPCHUA, JIOTUKY WU apTYMCHTEI

APYTUX MpUu aHAJIN3C PA3JIMIHBIX BUOOB yqe6H0171 JACATCIIBHOCTH, 2) NATPUOTUYECKOI0 BOCIMTAHMSI .



[IEHHOCTHOTO OTHOIIEHUS] K UCTOPUUECKOMY W HAyYHOMY HAclEJMI0 OTEYECTBEHHOM XMMUU; YBa)XXEHHs K MpOIecCy TBOPUECTBA B 00JacTU TEOPHUH U
MPAKTUYECKOI0 MPUMEHEHHUSI XUMUU, OCO3HAHUS TOTO, YTO JJOCTHKEHHS HAYKU €CTh Pe3yJIbTaT JUTUTEIbHBIX HAOIIOCHHM, KPOIIOTIUBBIX SKCIIEPUMEHTAIbHBIX
MIOMCKOB, MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB; MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHATTU3e

I/IH(bOpMaI_[I/II/I O INEPECAOBBIX JOCTHUIKCHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XHUMHU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
HPABCTBCHHOI'O CO3HAaHUs, STHYCCKOI'O ITOBEACHMA,
CIIOCOOHOCTH OLCHUBAThb CUTyalluH, CBA3aHHbBIC C XUMHUUYCCKHUMU SABJICHUSAMU,

Y IIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U LIECHHOCTH; TOTOBHOCTH OLIEHUBATHh CBOE MOBEAEHUE U MOCTYIKH
CBOUX TOBAPUILEH C MO3ULIUIA

HPaBCTBCHHBIX U ITPABOBLIX HOPM M OCO3HAHHUC MOCJIEACTBUU 3THX ITOCTYIIKOB;, 4) (l)OpMPIpOBaHI/IH KYJbTYPbI 310POBbS:

NOHMMAaHHUS LIEHHOCTEH 3/J0pOBOro M 0Oe3omacHOro oOpas3a *KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHM3MUECKOMY U
MICUXUYECKOMY 37I0pPOBBIO; COOJIOICHHUS MTPaBUI 0€30MaCHOr0 OOpAaIlleHHs C BEIIECTBAaMU B OBITY,

HOBCCI[HCBHOﬁ JKHU3HU U B pr,HOBOﬁ ACATCIIbHOCTU,; IMOHHUMAHUS NECHHOCTHU IIPABUII HHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 0€301acHOTO
MOBCACHMA B CUTyallUAX, YTPOKAOIINX 3J0POBbIO U JKU3HHU JHOI[Cﬁ; OCO3HaHusA HOCJIG[[CTBI/Iﬁ W HCHIPHUATUSA BPCAHBIX ITPUBBIYCK (yHOTp€6JIeHI/I$I

QJIKOTOJIs, HAPKOTUKOB, KypEeHHUsI); 5) TPYAOBOIr0 BOCTIMTAHUS:

KOMMYHI/IKaTI/IBHOI\/II KOMIICTCHTHOCTH B y‘I€6HO-HCCHCﬂOBaTeHBCKOﬁ JACATCIIBHOCTH,
O6HI€CTB€HHO HOHC3HOﬁ, TBOpquKOﬁ " JPpYyrux BUJax ACATCIbHOCTU, YCTAHOBKHW HAa aKTUBHOC Y4aCTUC B PCIICHHUU IMMPAKTUYCCKUX 3aaa4 COHH&HLHOﬁ
HaIMpPaBIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbl); MHTEepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuit pa3iuyHoro posa,
B TOM YHCII€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUI 10 XUMHH;, YBaKEHUS K TPYAY, JIOJSM TPyia U pe3yIbTaTaM TPYI0BOU JeSTENbHOCTH; TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY WHIMBUAYATbHON TPAeKTOPUHM oOpa3oBaHus, Oyayiield mpodeccuu M pealu3alii COOCTBEHHBIX JKU3HEHHBIX MIIAHOB C YYETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;
6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS

HKOJIOTMUYECKH 1EIe€CO00Pa3HOT0 OTHOILIEHHS K PUPOJIE, KaK UCTOUYHHUKY

CYIIIECTBOBAHMSI )KU3HU Ha 3eMJie; MOHUMaHUS TJI00aIbHOTO XapaKTepa SKOJIOTHUECKUX MPoOIIeM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOTHON U COIMATILHOM CpPelibl; OCO3HAHMS HEOOXOAUMOCTH UCIIOJIb30BAHUS TOCTHIKEHUN XUMUU TS PEIICHUS
BOITPOCOB PallMOHAIBHOIO MPHUPOAOIOIb30BAHNS; AKTUBHOI'O HENIPUATHS JEHCTBUN, TPUHOCSIIMX BPEJ OKPYKAOIIEH TPUPOTHON
cpeac, yMEHUs IMPOrHO3UpPOBaATh He6J'IaFOHpI/I5ITHI)Ie OKOJIOTHYCCKHE TMOCIICACTBUA IMPEATTPHUHUMACMBIX ﬂeﬁCTBHﬁ " OpeaOoTBpallaTh UX; HAJIWYHA PA3BUTOIO
OKOJIOTUYECKOI'O MBbIIJICHUS], SKOJOTHUECKOHU KYJIbTYphI, OIbITa ACATCIBHOCTU SKOJIOTHYECKOMI HAIpaBJICHHOCTHU, YMCHHS PYKOBOJACTBOBATHCA HMHU B
MO03HABATEIbHON, KOMMYHUKAaTUBHONW M COIIMAIbHOM MpaKTHUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOATH HUJEOJOTHU XemMohoOuu; 7) HeHHOCTH
HAYYHOI'O MO3HAHUA:



c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHOW MPAKTUKW; MOHUMAaHUS CHEU(PUKN XUMUU KaK HAyKH, OCO3HaHUS €€ poiiu B GOpMUPOBAHUU

paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIIIEeM MHUPE KaK O €IMHCTBE MPHUPOJABI U YEIOBEKa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIeM COXPaHEHUs MPUPOTHOTO PABHOBECHS; YOSKIEHHOCTH B 0CO00I 3HAYUMOCTH XUMUU ISl COBPEMEHHON
[MBUJIM3AIUU: B €€ TYMaHUCTUYECKON HAMPABICHHOCTH U BOKHOUW POJIH B CO3JaHUHM HOBOW 0a3bl MaTepPHAILHON KYJIbTYpPbI, PEIICHUH TJIO0ATBHBIX MTPOOIIEM
YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CBIPHEBOM, JHEPTCTUUECKOM, TUIIIEBOM U IKOJIOTHUECKOM OE30IMacCHOCTH, B PA3BUTUH MEAUIIMHBI, 00€CTICYCHUHN YCIIOBUI
YCHEIIHOTO TPyAa U AKOJOTHYECKA KOM(OPTHON KU3HHU KAXKJIOTO WIeHA OOIIECTBA; €CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHUMAHHMS CYITHOCTH METOJIOB
MO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CHOCOOHOCTH MCIOJIb30BaTh MOJIydaeMble 3HAHUS IS aHAIU3a U OOBSACHEHHS SIBJICHUN OKPYKAIOIIETO
MHUpa U TMPOUCXOJAIIMX B HEM WM3MEHECHH, YMEHHUS JeliaTh 00OCHOBAaHHBIC 3aKJIIOYCHHS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS JTAHHBIX C ILETBIO
MOJIy4€HHUs JJOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSITEIbHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS IS PEILICHUs

po0JieM B peaNbHBIX )KMU3HEHHBIX CUTYAIUIX; MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeNbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C
KU3HEHHBIMU MTOTPEOHOCTSIMU; MHTEpeca K 0COOEHHOCTAM TpYyJa B pa3Nu4HbIX chepax mpodhecCuoHanbHOMI

JESATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MeTaHpeI[MeTHbIe Ppe3yJIbTaTbl OCBOCHUA yqe6Hor0 npeamMeTa «XUMHS» HA YPOBHE CPEAHETO 06I_HGFO O6paBOBaHI/I$I BKJIFOYAIOT:

3HAYMMBIC TSI (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCA MEXKIUCIUIUIMHAPHBIC (MEXIpPEIMETHbIE) OOIICHAYYHbIE MOHSTHS, OTPaKaroIlnue
[[EJIOCTHOCTh HAay4YHOH KapTHHBI MUpPA U clenu(UKy METOIOB MO3HAHUS, HCIONb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPTHUs, SBICHUE,
MPOLIECC, CHCTeMa, HAyUHbIN (akT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCIe0BaHne, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT U JApYyTHE);
yHHUBEpcalibHbIe yueOHbIe NelcTBUs (TT03HABaTeNbHbIE, KOMMYHHKATHBHBIE,
perynsTuBHbIe), oOecneunBaromre GopMupoBanue GyHKINOHATIEHON IPaMOTHOCTH U COIIMATIbHOM KOMIETEHIIMH 00YJarOIIUXCsl; CIIOCOOHOCTh 00YJaIOIIXCs
MCIOJIb30BaTh OCBOCHHBIE MEXIUCUUIIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJbHbIE yueOHbIE NEHCTBUS B TMO3HABATENBbHOM U COIMATBHOU
MPaKTHUKE.

MeranpeameTHbie pe3yJbTaThl OTPAXalT OBJIAJCHHE YHHUBEPCATHbHBIMU YYE€OHBIMU TO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMU U PETYJSITHBHBIMHU
e CTBUSIMHU.

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHBbIE Y4eOHbIe JeiiCTBUS
Ba3oBble JJornuyeckue geiicTBUA:
CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTYaTHU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€

paccMaTpuBaTh, OMPCACIIATH LCIN ACATCIIBHOCTH, 3a/laBast MapaMETpPbl U KPUTCPUU UX JOCTUIKCHUS,



COOTHOCHUTB PE3YJIbTaThl AEATEIBHOCTU C IOCTaBICHHBIMHU ILICJIIMU; HCIOJIb30BaTh IIPH OCBOCHHUW 3HAHWUN IPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIIECIATH
XapaKTepHble NPU3HAKU MOHATUH M YCTAHABIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATUSA AJIs OOBSCHEHUS OTACIbHBIX (DAaKTOB U
SBJICHUH; BBIOMPATh OCHOBAHMS U KPUTEPUU AJIS KIACCU(PUKALIMK BEIIECTB U XMMUYECKHX

peakuuii;

YCTaHaBJIMBATh IPUIUHHO-CIICACTBCHHBIC CBA3U MCIKY U3YyYaCMbIMH ABJICHUSAMU, CTPOUTH JIOTUYCCKUC PACCYIKACHUA (I/IHI[yKTI/IBHbIG, ACOYKTHUBHBIC, I10O
aHaJIOFI/II/I), BbBIABJIAATH 3aKOHOMCPHOCTH U MPOTUBOPCHUA B paCCMATPUBACMBIX SABJICHUAX, (1)OpMyHI/IpOBaTB BBIBOAbI U 3aKJIFOUYCHUSA; IPUMCHATH B IPOLCCCC
IIO3HAHUS, UCIIOJIB3YEMBIE B XUMUHU CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEIH, MPEOOPA30BBIBATH MOICIILHBIC MPEACTABICHUS — XUMHUECKUN 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYeCcKast opMyJia, ypaBHEHUE XUMHUYECKOU
pCaKknuuu — 1Ipu pCuICHUN y‘-Ie6HbIX MMO3HABATCJIbHBIX U ITPAKTUYCCKUX 3aJiad, IPUMCHATH HA3BAHHBIC MOJACIIbHBIC IPCACTABJICHUS NJIS BBIABJIICHUA XapPaKTCPHBIX
IMPHU3HAKOB U3Yy4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

Ba3soBrble uccienoBarebcKkue 1eHCTBUA:

BJIaACTb OCHOBAMH MCTOJOB HAYYHOI'O0 IMO3HAHHA BCIICCTB U XUMHUUYCCKHUX peaxunﬁ; (1)0pMy.HI/Ip0BaTI) Oejan M 3aJadu HCCICA0BaHUA, HCIIOJIbB30BATH
IIOCTABJICHHBIC U CaMOCTOATCIIBHO C(i)OpMyJII/IpOBaHHI)IG BOITPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHWUA U OCHOBLI IJIA Ct)OpMPIpOBaHI/If{ THUIIOTE3bI IO IIPOBCPKE
IMPaBHUJIbHOCTHU BBICKA3BIBACMBIX CY)KILGHI/If/'I; BJIAACTb HABbIKAMU CAMOCTOATCIIbHOT'O IIJIAHUPOBAHUA U ITPOBCACHUA YUCHUYCCKUX
9KCIEPUMEHTOB, COBEPLUICHCTBOBATh YMEHUS HA0II0JAaTh 3a XOJ0M IIPOLECCA, CAMOCTOSATENIBHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, (PopMyInpoBaTh 0000IIeHNs
U BBIBO/IbI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAaHHBIM OTYET O MpoAeTaHHOM paboTe; MpUOOpETaTh OIBIT
YYEHUYECKOU UCCIIEI0BATENIBCKON U IPOEKTHON JESTEIbHOCTH,

HPOSIBJIATH CHOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITENIbHOMY IOMCKY METO/I0B PEIICHUS MPAKTHUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B TTO3HAHMUS.

Pa6ora ¢ undopmanueii:
OPUEHTUPOBATHCS B PA3JIMUYHBIX UICTOUHUKAX HHPOPMALIUHU (HayYHO-TIOMYJIipHast

JIUTEepaTypa XMMUYECKOI 0 COJIepKaHus, CIIPaBOYHbIe TocoOus, pecypcsl IHTepHeTa), aHaIM3upoBaTh MH(OPMAIIUIO Pa3IMUHBIX BUA0B U (POPM IpeICTABICHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTh; (POPMYJIMPOBATH 3alPOCHl U MPUMEHATh PAa3IMUHbIE METO/bI IPH ITOUCKE U 0TOOpE
uH(popManuy, HEOOXOOUMOW /i BBINOJHEHUS Y4YeOHBIX 3a/ad ONpeAeNEHHOrO0 THMA;  NPHOOpPEeTaTh ONBIT HCIOJIb30BAHUA HH(POPMAIIMOHHO-

KOMMYHHUKATHUBHBIX
TEXHOJIOTUI U Pa3IMyYHbIX TOUCKOBBIX CUCTEM; CaMOCTOSTEIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeAcTaBIeHUS HHPOpMAIIN
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTHE); UCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPECTBA MPU pabOTe C XUMUYECKOM
nH(popManyen: IPUMEHATh MEXIpeAMETHbIE ((PU3HUecKre U MaTeMaTHYeCKue) 3HaKU U CUMBOJIBI, (POpMyJibl, a0OpeBHATypbl, HOMEHKJIATYPY; UCIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIE JCHCTBHUSA:
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ JHaliora



W/WITN TUCKYCCHH, BBICKA3bIBaTh HJECH, (POPMYJIMPOBATH CBOH MPEUIOKEHUS OTHOCUTEIHFHO BBIOIHEHHS MTPEVIOKEHHON 3a1a4M; BBICTYIIATh C MIPEe3CHTAINEH
PE3yJIbTaTOB [TO3HABATEIBHON JIESTEIBHOCTH, TIOJIyYEeHHBIX CAMOCTOSTENIFHO MIIM COBMECTHO CO CBEPCTHHKAMU TP BBITOJIHEHUH XUMHYECKOTO SKCIICPUMEHTA,
MPAaKTHYECKOH pabOThI 1O HMCCIECAOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, PEATM3ALUHN Y4EOHOTO MpOeKTa W (OPMYNUPOBATH BHIBOJABI 110 pe3yjbTaTaM

NPOBEIEHHBIX UCCIIEIOBAHUI MyTEM COTTIACOBAHUS ITO3UIMI B X0Z€ 00CY)KICHUS 1 0OMEHA MHCHHSMH.
PeryisiTuBHbIEe YHMBepcaabHble y4eOHbIe AeiiCTBUSI CAMOCTOSATEIBHO IUTAHUPOBATh H OCYILIECTBIISITH CBOIO TTO3HABATEIbHYIO JACSATEIBHOCTD,
ornpenenss e€ LeiIH 1 3a7a4l, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAIaracMblil alTOPUTM JICHCTBHIA IPU BBIITOJHEHUHN YYEOHBIX
U MCCIIEIOBATENbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3 (HEeKTUBHBIN CIIOCO0 UX PEeIICHHs ¢ YYETOM MOJTyYeHHs] HOBBIX 3HAHUH O BEIECTBAX M XUMHUYECKUX
pEaKIUIX; OCYIIECTBISITH CAMOKOHTPOJb CBOEH AEATEIbHOCTH HA OCHOBE CAaMOAHAIN3a U

CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

HpeI[MeTHI)IC PE3YIbTATEI OCBOCHUA KypCa ((OpFaHI/I‘-IGCKafl XUMMUA» OTPAKALOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOLIEH €CTECTBEHHO-
Hay4HOM KapTHHBI MUpPa, POJIM XUMUU B [IO3HAHUU SBJIEHUHN IPUPO/IbI, B POPMUPOBAHUH MBILUIEHUS U KYJIBTYPbI JMYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH,
HEOOXOIUMOM TS PEeIICHUS MPAKTUYSCKUX 3a/1a4 U SKOJIOTUISCKH 00OCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U TIPUPOJIHON Cpelie; BIaJCHUE CUCTEMON
XUMUYECKUX 3HAHUM, KOTOPasi BKJIFOUAET: OCHOBOIOJIATAIOIINE
IIOHSATHUA (XI/IMI/I‘-ICCKI/If/'I 9JICMCHT, aTOM, 3JICKTPOHHAaA 000710YKa aToMa, MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTh, XUMHUYCCKAA CBA3b, CTPYKTYPHAA
dbopmyna (pa3BEpHyTast U COKpaIEHHAs ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN CKeNeT, GYHKIMOHAIbHAS TPYIINa, PauKal, U30MEpHs,
M30MEpbl, TOMOJIOTHUECKHUH PsiJl, TOMOJIOTH, YTIEBOJAOPO/IbI, KUCIOPO/ U a30TCOAEPKALIUE COCIMHEHMS, MOHOMED, MIOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OpraHnyeckux BemecTB A.M. byTiepoBa, 3aKOH cOXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIINE B OCHOBE TIOHUMAaHHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX
SBIIEHUH, (PAaKTONIOTUYECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, OMYyUYEeHUHU M 0€30MaCHOM MCIOJB30BAHUHU BAKHEHIIINX OPTraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKON AESITENFHOCTH YeTOBeKa; CGOPMUPOBAHHOCTh  YMEHUIt BBISIBIIATD XapaKTepHbIE MPU3HAKH MOHITHUM, YyCTAHABIUBATh UX
B3aMMOCBA3b, UCIIOJIB30BATHE COOTBETCTBYIOIIUEC MTOHATUA IIPU OMMUCAHUHN COCTaBa, CTPOCHUA U HpeBpaIIICHI/Iﬁ OPraHUYCCKUX COGHHHGHHﬁ;
c(OPMHUPOBAHHOCTh YMEHUH HCIIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JJIS COCTABII€HUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
CbOpMy.]'I OpTraHUYCCKUX BEIIECCTB U ypaBHeHI/Iﬁ XUMHUYECCKUX peaKHHﬁ, H3T0TaBJIMBATh MOACIU MOJICKYJI OPraHMYCCKUX BEIICCTB AJIA UILTFOCTPALUN UX
XUMHUYECKOT'O N

MIPOCTPAHCTBEHHOT'O CTPOEHUST; CHOPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAJIECKHOCTh U3YUYEHHBIX OPraHMUECKHUX BEIIECTB 110 UX COCTaBY U CTPOCHHIO
K OIpeNeNEéHHOMY KJIacCy/TpyIIe COeqUHEHNH (YIiIeBOIOPObl, KUCIOPOA U a30TCOACPKAIUE COSANHEHMSI, BBICOKOMOJIEKYJISIPHbIE COEIUHEHUS ), JaBaTh UM
Ha3BaHU 1Mo cucreMatrdeckoid HomeHknarype (IUPAC), a Takxe MpUBOIUTH TPUBUANBHBIC HA3BAaHHS OTACIFHBIX OPTraHUYECKUX BEIIECTB (ITHIICH, TIPOTIHJICH,
alleTUJIeH, YTUJICHTIIUKOIIb, TIULEPHUH, (eHod, popMalibIerul, aleTaabIeru, MypaBbuHasi KHCI0Ta, YKCyCHas KHUCJIOTa, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAS
KHCIIOTa, TIII0K03a, (PPYKTO3a, KpaxMall, LeJUTI0JI03a, TIUIHH); cCOpMHUPOBAHHOCTh YMEHHUS ONPEIENATh BUIbl XUMHUUECKOH CBSI3U B OpraHUYECKUX



COeAMHEHUSX (OJUHAPHBIE U KpaTHbIE); C(HOPMUPOBAHHOCTb YMEHHUS IPUMEHSTH [TOJIOKEHHSI TEOPUH CTPOEHMsI OpraHuyeckux BemecTB A.M. bytieposa ams

OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUs MacChl BEILECTB; C(HOPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh

COCTaB, CTpOEHUE, (PU3NYECKHEe M XMMUYECKHE CBOWCTBA TUIMYHBIX IPEICTABUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEUIECTB (METaH, 3TaH, 3TUJICH,

IIPONMIEH, alleTHIeH, OyTaguen-1,3, metunOyraauen 1,3, 6eH3011, METaHOJI, 3TaHOJI, STUIICHIJIMKOJIb, ITIULEPUH, (PEHOI, alleTaIbAeru]l, MypaBbHHAas U YKCYCHas

KHCJIOTHI, TJII0KO3a, KpaxMall, LeJIJII0J103a, aMUHOYKCYCHAasl KUCJI0Ta), WILTIOCTPUPOBATh FEHETUUECKYIO CBSI3b MEKYy HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX

XUMHAYECKHX PEaKIUil ¢ UCIIOJIb30BAaHHEM CTPYKTYPHBIX (GopMyIT; cHhOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO CHIPhs (HEPTH,

IOPUPOJHBIN Ta3, yroib), CHOCOOBI MX MEPepabOTKHM M MPAKTUYECKOE NPUMEHEHHUE MPOJIYKTOB NepepadOTKH; C(HOPMHUPOBAHHOCTb YMEHHUU IMPOBOJIHTH

BBIUHCJIEHUS] TI0 XMMHUYECKHMM YypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIECTBA MM NPOJYKTAa PEaKLMU [0 U3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJHOTO M3 HMCXOAHBIX BEIIECTB WJIM MPOAYKTOB pPEaKIH); CPOPMHUPOBAHHOCTh YMEHHH BIaJEeTh CUCTEMON 3HaHMKA 00 OCHOBHBIX METOax

HAYYHOTO TO3HAHMSI, UCTIONB3YEMbIX B XHMHUU TPH M3YYCHUH BEIIECTB U XUMHUYECKUX SBIICHHUN (HAaOII0/ICHIE, H3MEPEHHE, SKCIIEPIMEHT, MOJICTTMPOBAHUE),

UCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUSA JUI IPUHATHS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUH COONIOIAaTh MPaBMIIA MOJB30BAaHUS XUMHUYECKOM MOCyI0H U 1a00opaTOpHBIM 00OpYAOBaHUEM, a TaKXke MpaBuiia oOpalleHHs C

BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMHU 1O BHIITIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BHIIOIHATh

XMUMHUYECKHH IKCIIEPUMEHT (IIpEeBpaIleHUs] OpTaHUYECKUX BEIECTB IIPU HArpeBaHUU, MOJYyYCHHUE 3TUJIEHA U U3yUEHHE €ro CBOMCTB, KAUE€CTBEHHbIE PEAKLIUU

OpPraHUYECKUX BEIIECTB, JleHaTypalus OelKOB IpU HAarpeBaHUH, LBETHBIC PEAKIMM OEJIKOB) B COOTBETCTBUHM C MpaBWJIAMH TEXHUKHM 0O€30MAaCHOCTU MpPHU

oOpallleHuu ¢ BeLIeCTBaMH U J1a0OpaTOpHbIM OOOpYAOBAaHUEM, IPEJICTABIATh PE3yIbTaThl XUMHYECKOI'O 3KCIEpHUMEHTa B (OopMe 3aluCH YypaBHEHHM

COOTBETCTBYIOLIUX peakluil U HOpMyIUPOBaTh BEIBO/IbI HA OCHOBE 3TUX PE3YJbTATOB;
c(OpMUPOBAHHOCTh YMEHUI KPUTHUYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HMH(OpMalMIO, MOJy4aeMyl M3 pa3HbIX HCTOYHHKOB (CPEJICTBAa MAacCOBOM

uH(popmanuu,

WHTepHeT u Ipyrux); copMupoOBaHHOCTh YMEHUH COOJI0IaTh MPpaBHiia YKOJIOTHUECKH 11e1ec000pa3HOro MOBeIeH!s B OBITY U TPYOBOI 1€ATEIBHOCTH B IIEISAX
COXPAaHEHHs CBOETO 3J0POBbS M OKpYXKAIOIIEH NPUPOJHOW Cpeibl, OCO3HAaBaTb OMACHOCTb BO3JCHCTBUS HA JKHUBBIE OPraHU3MBbI ONpPEACIIEHHBIX
OpPraHUYeCKUX BEIECTB, MOHUMas cMblcia nokasaress [1J1K, moscHATh Ha mpuMepax crnoco0bl yMEHbILIEHUS U TPEJOTBPALLICHHS UX BPETHOTO BO3AeHCTBUSA
Ha OPTaHU3M YeJIOBEKa; 111 00y4aroIuXcs ¢ OrpaHUUYE€HHBIMU BO3MOXHOCTSIMU 3/10pPOBBSI: YMEHUE IPUMEHSTh 3HAaHHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX
MO3HAHUS BELIECTB M XMMMYECKHX SIBICHHM; Ui CIENbIX M CIa0OBUIAIMX OOyYarOIMXCs: YMEHHE HCIOJIb30BATh PEIbe()HO - TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMu4eckux GopMyl.



TEMATHYECKOE IINTAHUPOBAHHUE

C YKa3aHHUCM KOJIMYCCTBA aKaICMUYCCKHNX YaCOB, OTBOAUMBIX Ha OCBOCHUC Ka)I(,I[OfI TCMBI yqe6H0ro npeaMeTa, BO3MOXHOCTDH UCIIOJIB30BaAHUS 11O 3TOM TeMe

ANIEKTPOHHBIX (IIM(PPOBBIX) 00Pa30BaTEILHBIX PECYPCOB, SBISIFOIIMXCS YI€OHO-METOMUICCKUMHU MaTepHallaMy, HCIIOJIb3YEMBbIMU JJIsi OOYUYCHHSI U BOCITUTAHUS

Pa3NIMYHBIX TPYII MOJIb30BaTENeH, MPEICTaBICHHBIMHI B JIEKTPOHHOM LK(POBOM) BHJIE M PeaM3yIOMUMH JunakTHaeckue BosmokHoctu UKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUU

HaunmenoBanu
€Ho ¢ KoaunuyecTBo yacoB

Ne pa3aeaoB U TeM

Konrtpoasubie | [IpakTudeckue duekTpoHHbIe (LM PpOoBHIE) 00pa3oBaTebHbIE PeCyPChl

/| pporpaMmel Bcero

padoThI padoThI

Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHN4eCKOi XUMHUH

IIpenmer oprannyeckoiu

xumun. Teopus cTpoeHUs
OpPraHUYECKUX

1.1 P

N 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
coeauHeHui A. M.
bytneposa
Hroro no pasaeny 3

Pa3nes 2.YrieBoaopoabl

[Ipenenbuble

21 YIJIEBOIOPOIBI — 2

https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
aAJIKAHBI

HenpenensHusbie
YTJIEBOAOPOABI: AJIKEHBI,
2.2 ATTKATHEHBI, ATKUHBI 6 1 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/

Apomarnyeckue

2.3 2

VTJIEBO/IOPOIIBI https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
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[IpuponHblE HMCTOYHUKHU
2.4 YTJICBOAOPOJIOB U MX 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
nepepadoTka
Hroro no pazneny 13

Paznen 3.Kucinopoacoaepskamnue oprannyeckue coeuHeHust

3.1 Crupter. denon 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
AJnnerunel.
3.2 KapboHoBbIe KHCIIOTHI. 7 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
Crnoxuble 3hupbl
3.3 YrieBoabl 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13

Paznen 4.A30Tcoaepkaniue OpraHnyecKkue coeTuHeHus

41 AMHHBI. 9 https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/
' AMUHOKUACIOTHL. benku 29/10/
Hroro mo pazneny 2
Paspnen S.BbicokoMoJIeKy A pHbIE COeUHEHUSA

1 Inacrmaccer. Kayayku. 5 https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/

3. Bonokna 29/10/

[IpomexxyTounas
aTTecTanus 1
OBILIEE KOJIMYECTBO HACOB 24

[10 ITIPOT'PAMME
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KanengapHo-temarnyeckoe miiaHHpoOBaHHe

Ne Tema 1 ypoku B Hell Bcero | Kontpoubhnbie | [IpakTtudeckne | Jlara Hara
n/n padoThI padoThI IJIAH dakr
Pasgen 1. TeopeTnyeckme OCHOBbI OpraHU4eCKkom XMMmmumn 3
1 dopMHUPOBaHUE OPTAHUYECKOM XUMHH KaK HayKu. Teopust cTpoeHust 1 3.09
opranndeckux coenuHenuid A. M. bytneposa
2 Kiaccudukanust 1 HOMEHKIIaTypa OpraHUYECKUX COCTMHCHUI 1 10.09
3 T'omonorus u nzomepusi. Buabl nuzomepun 1 17.09
Paznen 2. YiieBogopoabl
IIpenenbHbIe YIIIEBOAOPOABI 2
4 Anxanbl. CocTaB, CTpOEHHE, TOMOJIOTHYECKUH psiJl, U30MEPHUSI, 1 24.09
HOMEHKJIaTypa
5 Anxanbl. CBolcTBa (Ha mpUMepe METaHa U 3TaHa), MOIy4YCHHE U 1 1.10
MIPUMEHEHHE
HenpeneabHble yrieBoa0POabI 6 8.10
Ankenbl. CocTaB, CTPOCHHUE, TOMOJIOTHYECKHUM PsJl, H30MEPUsI, 1 15.10
6 HOMEHKJIaTypa
7 Ankenbl. CBoMcTBa (Ha IpUMEPE dTEHA U TIPOIICHA), TIOTYYCHHUE U 1 22.10
npuMeHenue. [lonuatunen
8 ITpaktuueckas padora Ne 1 «IlomyueHue sTuiieHa U U3yYEHUE €T0 1 1 5.11
CBOMCTB»
9 AJIKaieHBl U KayqyKH 1 12.11
10 Ausnikunbl. CocTaB, CTPOEHHE, TOMOJIOTHYECKUH PSiJl, U30MEpHs, 1 19.11

HOMEHKJIaTypa




11 Ankunbl. CBOMCTBa (Ha TpUMEPE allETHIICHA), TIOTYYCHHUE U 1 26.11
IIPUMEHEHNE
ApomaTuyeckue yriieBoA0poabl 2

12 Apenbl. beH3om: cocTas, CTpoeHUE, CBOMCTBA, MTOJIYYEHHUE U 1 3.12
MPUMEHEHNE

13 ['eHeTnueckas CBsA3b yIIIEBOAOPOIOB, IPUHAIICKAINUX K PA3TUYHBIM 1 10.12
KkinaccaM. Perienue pacu€THBIX 3a/1a4 110 YPaBHEHUIO XUMHUYECKOM
peakuuu
IIpupoaHbie HCTOYHUKH U NepepadoTKa yriieBoa0po10B 3

14 IIpupoiHbIE UICTOUHUKHU YIIIEBOIOPO 1 17.12
JIOB: IPUPOJIHBIN ra3, HedTh, yroyb. [IpoayKThl HX epepadOTKH

15 O0600611eHre U cucTeMaTH3aIus 3HaHUi 110 pasieny « YIIeBOJOPOIbD» 1 24.12

15 | KonTpoabHas padora nmo pasaeiy «YriieBog0poab» 1
Kucaopoaconep:kamue oprannyeckue coeJuHEHUs 13

17 | llpenenbHble OMHOATOMHBIE CIUPTHI. METAHOI U 3TAHO: CTPOEHUE, 1 14.01
CBOMCTBA, IpUMEHEeHUE. PU3HOIOTNYECKOE JIEHCTBUE METAHOJIA U
3TaHOJIa HA OPTaHU3M YEJIOBEKa

18 MHoOroaToMHbIE CIUPTHI. DTUICHIIUKOIb U TJIMIEPUH: CTPOCHHE, 1 21.01
CBONCTBA, IPUMEHEHUE. JIeNCTBUE HA OPTaHU3M YeJIOBEKa

19 @deHo: CTpOEHUE, CBOMCTBA, IPUMEHEHUE 1 28.01

20 Anpaerunbl. MetaHasb U 3TaHajlb: CTPOCHHUE, CBOMCTBA, OJIYYEHHUE U 1 4.02
TIPUMEHEHNE

21 OMHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KHUCIOTHL. YKCYCHas 1 11.02
KHUCJIOTA: CTPOEHHUE, CBOMCTBA, ITOJIYYEHHE U IPUMEHEHHUE

22 | Ilpaktuueckas padora Ne 2 «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBI) 1 18.02




23 CreapuHOBass M OJIEMHOBAs KHMCJIOTHI KAaK MPEACTABUTEIN BBICIINX 1 25.02
KapOOHOBBIX KUCIOT. MbL1a
24 | Cnoxusie 3pupsl. ['uaponu3 cioxHbIX 3PUPOB 1 4.03
25 | Kupsl Kak mpon3BOAHBIC IIMIIEPHHA U BBICIINX KAPOOHOBBIX KUCIIOT. 1 11.03
I'unponus xxupoB. [IpumeHeHne 1 OMOIOTrHYEeCKast POJIb KUPOB
26 | Ymesomsl. Imoko3a u Qppykrosa 1 18.03
27 | Caxapoza. CtpoeHune kpaxmaia u 1eJiTroa03bel. CBOMCTBA Kpaxmalia 1 1.04
28 | O6obmenne W cucTemaruszalMs — 3HaHUM 1O pasjgeny 1 8.04
«Kucnopozcoaepkaiire OpraHu4eCcKre COeTMHEHU S
290 KonTponbsHas padota mo reMe «Kucnopoaconepskaiine opraHu4ecKue 1 15.04
COCMHEHHUS»
A3o0Tcoaep:Kalue OpraHnvYecKue BelecTsa 2
AmuHbl. MeTUIaMuH U aHWIHH: COCTaB, CTPOCHHE, CBOMCTBA 1 22.04
3(0 | (ropeHue, B3anMOJEHCTBHE C BOAOI U KMCIOTAMH)
31 AMUHOKHUCIIOTHI Kak aM()OTepHbIE OpraHUYEeCKUE COETUHEHNUS. 1 29.04
[TenTuael. benku kak TpUPOAHBIE BEICOKOMOJIEKYIISIPHBIE
coenunenus. CTpykrypa u cBoiicTBa OenkoB. KauecTBeHHBIEC peakiiu
Ha OCJIKU
BbicokomoneKkynsipHblie coeanHeHUsA 3
32 | OcHOBHBIE MOHSITHS XUMHH BRICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 6.05
[Tonumepu3anus ¥ NOJMKOHICHCALIUS
33 IIpomexxkyTouHast aTTECTALUA 1 13.05
34 IImactmaccel. HarypaneHblii 1 CHHTETUYECKUE KayuyKu. BosokHa 1 20.05

OO0111ee KOJIUYIECTBO YaCOB

34







