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PaGouas mporpamma mo xumuu pa3zpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-®3 «0O6 oOpazoBanuu B Poccuiickoii denepamnum», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHONM  00pazoBaTeNbHOW TpOrpaMMmbl  cpemHero odbmero ob6pasoBanus (POIT COO),
npenacraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom
Konnenmuu mnpenogaBanusi y4deOHOro mpenmera «XuMmus» B 00pa30oBaTENbHBIX OpraHU3ALUSIX
Poccuiickoit ®enepauuu, pealn3yrolUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTrpamMMbl, U OCHOBHBIX
nosiokeHui «Ctpateruu pa3Butus Bocnuranus B Poccuiickont denepannu Ha nepuon 1o 2025 rogay»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Tak:Ke OpUEHTUPOBAHA HA IIEJIEBbIC
MPUOPUTETHI TyXOBHO-HPAaBCTBEHHOTO PAa3BUTHSA, BOCIUTAHHUA U COLHMATU3AIMUA O0yYaroIIUXCs,
chopMynupoBaHHbIE B (eiepalibHOM paboueil mporpaMme BOCIIUTAHUSI.

B 10 kiracce B COOTBETCTBUH C y‘le6HBIM IJIaHOM HIKOJIbI U TOAOBBIM KAJICHAAPHBIM l"pa(I)I/IKOM Ha

ypoku xumun oTBoauTcs 34 4 (1 4 B Henenmto, 34 yueOHbIe HEACTH).

Coaep:kanue y4eOHOro npeamera
10 kaace

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOH XUMMH

[Ipenmer  opraHmdeckod  XMMHH: €€  BO3HUKHOBEHHE,  Da3sBUTUE U 3HAYCHHUE
B IIOJYyYEHUU HOBBIX BEIIECTB M MarephajioB. Teopusi CTPOEHMSI OPraHUYECKMX COEAUHEHHH A.
M. bytnepoBa, €€ ocHOBHble TNOJOXKeHUA. CTpyKTypHble (OpPMYJbl OpPraHUYECKUX BEIECTB.
I'omonorus, nzomepuss. XuMU4ecKasl CB3b B OPTaHMYECKUX COCAMHEHUSAX — OJIMHAPHBIE U KpPaTHBIC
CBSA3HU.

[IpencraBnenne o kiaccupuKalMu OpraHUYECKUX BellecTB. HoMeHkIaTypa oOpraHM4ecKHux
COeIMHEHUI (cucTeMaTuyeckas) M TPUBHAIbHBIE HA3BaHUS BAKHEHIIMX IpeJCTaBUTENEH KIIACCOB
OpPraHWYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMS BEUIECTB W WX NPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3llaMu OpraHMYeCKUX BEIIECTB M MaTepuajlaMH Ha HMX OCHOBE, MOJEIUPOBAHHE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE M OMHMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO IMPEBPAIIECHUIO
OpPraHMYECKUX BEIECTB IIPU HarpeBaHuu (TJ1aBjIeHHe, OOyTiIMBaHUE U TOPEHHUE).

YrieBoaopoasl

ATNKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKMM pAx. MeraH W 3TaH — MNpPOCTEHIINE
NPEJCTaBUTENIN AJKAHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBA (pEakIUy 3aMeIleHUs U TOpeHus),
HAax0’KJICHHE B IIPUPOJIE, IOJIYUCHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psAld. OTWIEH W NPONWIEH — IMPOCTEHUIINE
MPE/ICTaBUTENIN  AJKEHOB: (U3MYEeCKHMe W XHMHUYECKHME CBOWCTBA (peakuuud THUJPUPOBAHMUS,
raJIoOr€HUPOBAHNUS, THIpaTallii, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyY€HUE U IPUMEHEHUE.

Anxaauensl: Oyraauen-1,3 u metunoOyranuen-1,3: ctpoeHue, BakHENIIINE XUMUYECKHE CBOMCTBA
(peakuusa nonuMepusanun). [lonyueHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psA. ALIETUIEH — MPOCTEUIIHNM
NPEJCTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (PHU3MUECKHE M XHMMUYECKHE CBOWCTBA (peaKiuu
TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIIH, TOPEHHUSI ), TOJTyYE€HUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3NYECKHME M XMMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUs), TOIY4YEHUE U TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,




Qusuueckue u Xumuueckue c60UCMEA (PeaKyuu 2anio2eHupo8anus U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCUUHOCTb apeHOB. ['eHeTHYecKas CBsI3b MEXKJy YIJIEBOAOPOAAMH, NIPHUHAUICKALUMU
K pa3jM4YHbIM KJIaccaM.

[IpupoHble HICTOUHUKY YIiIeBO10po10B. [IpupoaHblil ra3 u nonytHele HeTsHbIE Ta3bl. HedTh 1
e¢ mpoucxoxiaeHue. CrocoObl mepepaboTk He(PTHU: TEeperoHkKa, KpeKUHT (TEPMUYECKHUH,
KatajuTuaeckuit), nuposus. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro mepepadoTKH.

OKCIIepUMEHTAJIbHBIC METO/bl M3YYEHMs BELIECTB M WX HPEBpAlllCHUH: O3HAKOMIIEHHE C
o0pa3laMu TJIaCTMacc, KaydykoB W pe3uHbl, Koiwekiuuu «Hedte» m «Yromb», MonenupoBaHue
MOJIEKYJI YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE IPAKTUYECKONW PAabOThI: MOTyYEHHE
STWJIEHA U U3yYEHUE ET0 CBOMCTB.

Pacuérnble 3a1a4u.

Bbruuciienuss mo ypaBHEHUIO XMMHUYECKOW peakmuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIN MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucsopoacoaep:kamue opranu4eckne coeJuHeHus

[IpenensHbIe OAHOATOMHBIE CIIUPTHL. METaHOIN M ATAHOJ: CTPOSHHE, (PU3HMUECKUE U XUMHUYECKHE
CBOWCTBA (peakUuMu C AaKTUBHBIMH METaJIaM{, TaJIOT€HOBOAOPOJAaMH, TOPEHHE), IMPUMEHEHHE.
Bonopoaneie cBsizu MeXAy MosieKyjaamMu cnuprToB. JleiicTBHe MeTaHola M 3TaHOJIA HAa OPraHu3M
YeJI0BEKA.

MHoroaroMHble COUPTHL. DTUIEHIIUKOJb U TJIMIEPUH: CTPOCHUE, (PU3NYECKHE U XMMHUYECKUE
CBOWCTBa (B3aMMOJICHCTBHE CO HIETOYHBIMU METAJlJIaMM, KaueCTBEHHAsl Peakiysi Ha MHOI'OATOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [[puMeHeHne raunepruia u 3TUIICHTIIUKOIS.

@DeHoI: CTPOEHHE MOJIEKYJbl, (PU3MYECKHE M XUMHMUYECKHE CBOMCTBA. TOKCHUYHOCThH (heHoIa.
[Ipumenenue denomna.

Anbnerunpl ¥ kemonsi. GopManbaerus, aneraibIeru]: cTpoeHue, (PU3NYeckue U XUMHUYECKUe
CBOMCTBAa (peaklUMy OKHUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHbIC pEaKLUM), MOJIYyYeHHE U
IIPUMEHEHHUE.

OAHOOCHOBHBIE TMpe/AeabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs M YKCYCHasl KHCIIOTBI:
cTpoeHue, (u3nyeckre M XUMHUYECKHE CBOMCTBAa (CBOMCTBa, oOmiMe A Kiacca KUCIOT, peaklus
sTepuduKanmn), norydeHne u npumeHenure. CreapruHoBasi U OJIEMHOBAs! KUCIOTHI KaK MPeJICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJIHbIE KapOOHOBBIX KUCIOT. ['Maponn3 cioxkHbIX 3¢upoB. Kupsbl.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas posib KUPOB.

VYrneBonpl: cocTaB, KiacCU(UKAIUs YIIIEBOJOB (MOHO-, JAU- W TOJUcaxapujbl). [oko3a —
MPOCTEHIINIA MOHOCAXapHJ: OCOOEHHOCTH CTPOSHMS MOJIEKYIbI, (PU3NYECKHe U XUMUUECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaoM meau(ll), okucnenue ammuaynsiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIFOKO3bl), HAXOXKICHNUE B MPUPOJE, TPUMEHEHHE, ONOIOTHYECKast POJlb.
®ortocunTe3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u nemmono3a Kak NpupofHble noiaumepbl. CTpoeHHME Kpaxmaja U ILEJITHJIO3bI.
duznyeckne U XMMHUYECKHUE CBOIMCTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTAJIBHBIE  METOJbl M3YYEHHUs BEIIECTB M WX TNPEBpAIIECHUN: IPOBEICHUE,
HaOJII0/IeHNEe W ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIHUPTOB, KAUECTBEHHBIE PEaKIUU
OJIHOATOMHBIX CHUPTOB (OKHciIeHue »HdTaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumopeiictBue raunepuHa ¢ rugpokcunom Mmeau(ll)), ampaernoB (okucieHHE aMMHAYHBIM
pactBopom okcuzna cepebpa(l) u ruapokcunom wmenu(ll), B3ammoneiicTBue Kpaxmaia ¢ HOJIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1auu.




Bbruuciienust mo ypaBHEHUIO XMMHUYECKOW peakmuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIN MPOAYKTa PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaep:xale OpraHuyecKre CoeAHHeHUus

AMHUHOKHCIOTHl Kak amM{QOTEpHbIE OpraHuveckue coeauHeHus. DPu3nveckue M XUMHUYECKHUE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MMLKHA). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benkun kak IHpUPOIHBIE BBICOKOMOJIEKYJSIDHBIE coeluHeHMs. llepBuunas, BTOpHYHAs U
TpPEeTUYHask CTPYKTypa OeIKOB. XUMUUECKUE CBOMCTBA OENIKOB: THAPOJIU3, IeHATypalsl, KaueCTBEHHbIE
peaxiuu Ha OeNKH.

OKclIepUMEHTAIbHbIE METO/Ibl U3YYEHHsI BEIIECTB U UX MPEBPAIIECHUI: HAOII0ACHNE U ONIUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHbIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX ~COEJUHEHHM: MOHOMEpP, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb IOJIMMEPU3ALNU, CPEAHsS MOJIEKYJspHas Mmacca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNN — IIOJIMMEpPU3alUs U MOJUKOHCHCALUS.

OKCIIEpUMEHTAJIBHBIE METOIbl M3YYEHMS BEUIECTB W WX NPEBPAUICHUN: O3HAKOMIICHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaAYUyKOB.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OOYYAIOUIMMUCS MPOrpaMmm
cpemHero oOmiero o0Opa3oBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM U IMpeAMETHBIM). HayuHo-
METOJIMYECKOM OCHOBOM I pa3pabOTKU IUIAHUPYEMBIX PE3y/IbTaTOB OCBOEHHS MPOTPAMM CPETHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBHMM C CHCTEMHO-AEATEIBHOCTHBIM TOJAXOAOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yIbTaTOB OCBOEHHUS TpenMera «XHUMUs» Ha ypOBHE CpelHero oOirero oOpa3oBaHUS BBIIEICHBI
CJIE1YIOLIUE COCTABIISIIOLIHE:

- OCO3HaHUE OOYYAIOIMMHUCS POCCUUCKON TPa)XTaHCKONW HWJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

- HAJINYME MOTUBAIIUU K O0yUYEHUIO;

- [eJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX YOEKIEHUH IMYHOCTH HA OCHOBE KIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAULINIA 0a30BOM HAyKU XUMUU;

- TOTOBHOCTh M CIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJCTBOBATHCSI B CBOEH AESITETHbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, IPUCYIITUMU I[EJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

- HaJIM4Ke MPAaBOCO3HAHMS IKOJIOTUYECKON KYIbTYphl U CIOCOOHOCTH CTaBUTh IENHU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeameTa «XHUMHs» JTOCTHTaloTCi B €IWHCTBE Yy4eOHOH U
BOCITUTATEIBHOM JCSITEIIPHOCTA B COOTBETCTBUH C TYMaHUCTUYECKUMH, COIMOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M UJAeallaMH POCCHUHCKOTO TPa)KTAHCKOTO O0IIecTBa, MPUHSATHIMU B
oOIecTBe HOpPMaMH W TIPAaBWJIAMH TIOBEJEHHUsS, CIOCOOCTBYIOIIUMHU TPOIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUD» OTPAKAIT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATENBHON M MPAKTUYECKON JeSITENbHOCTH 00YJAIOIINXCS TI0 PeaTu3allii MPUHSATHIX B 00IIECTBE
IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOTr0 BOCIUTAHUS:

OCO3HaHUsI OOYYAIOIIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXXEHUS K
3aKOHY U MPaBONOPSAJIKY;



MPEACTABICHUS O COLMATIbHBIX HOPMaX U MpaBUjaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPU CO3JaHHHM Y4YEOHBIX IIPOCKTOB,
pelIeHnr yueOHbBIX U MO3HABATEIIBHBIX 33124, BEITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMAaTh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyMEHTBI JIPYTUX MPH
aHaJIM3€e Pa3IUYHBIX BUJOB YUCOHOM IEATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaCJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXEHHUS K IPOIIECCY TBOpPUYECTBA B OOJACTH TECOPUU M MPAKTHUYECCKOTO MPUMEHEHHUS XHUMHH,
OCO3HAHUSI TOTO, YTO JOCTH)KCHHSI HAYKU €CTh PE3YJIbTAT JJIUTEIBHBIX HAOIIOIEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAIBHBIX MIOUCKOB, MOCTOSHHOTO TPY/la YYEHBIX U TPAKTUKOB;

MHTEpeca W MO3HABATEIBHBIX MOTHUBOB B MOJIYYCHUH U MOCIEAYIONMEM aHAIHU3e MHPOPMAIUU O
MEePEIOBbIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

HPABCTBEHHOT'0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYaIldW, CBS3aHHBIC C XHMHUYCCKUMH SIBICHHSIMH, W MPHHHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMIOBEJEHHWE M TIOCTYNIKM CBOWMX TOBApHINEH C MO3UIIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3J0poBoro W 0Oe3omacHOro oOpas3a JKW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOroIeHHsI PaBUII OE30MacHOr0 00pallleHus C BeIECTBAMU B OBITY, TIOBCEITHEBHO )KM3HU U B
TPYAOBOM AEATEIbHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI UHJIMBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEJCHHS B
CUTYaIHIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEJICTBUH W HENPHUATHS BPEAHBIX MPUBbIUEK (YHOTPeOICHUS aAIKOTOIIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEZIOBATENIBCKON  JEATENBbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCSITCIHLHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacCTHE B PEIICHUHU MPAKTUYECKHUX 33]1a4 COIUAIbHON HANPaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYeHHIO Mpodeccuil pa3TuvyHOro pojia, B TOM UYHKCJIE Ha OCHOBE
MPUMCEHCHUS MPCIMETHBIX 3HAHUU 110 XHUMHU,

YBXKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yibTataM TPYA0BOH e TEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBbIOOPY HHIMBUIYalbHOW TpAaeKTOpUU OOpa3oBaHMs, Oyaylien
npodeccun U peanuzanvi COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JHMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEHN OOIIECTBA;

6) IK0JI0rMYeCcKOro BOCIIMTAHUS:

HKOJIOTHYECKH IEIeCO00pa3HOro OTHOIIEHHUS K MPUPO/IE, KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

IIOHUMAaHU FJ'IO6aJ'IBHOFO XapakTepa OKOJOTHYCCKUX HpO6HeM, BIIMAHUA DKOHOMHWYCCKHUX
MIPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBHON CPEJIbI,

OCO3HAHUA HCO6XO)II/IMOCTI/I HCITOJIB30BAHUA )IOCTI/I}KGHI/Iﬁ XUMHUU JJid pCIICHHA BOIIPOCOB
paIMoHAIBLHOTO TPUPOIOIIOIH30BAHNUS;



AKTUBHOI'O HEINPUATUS NCUCTBUH, MPUHOCSIIMX BPEX OKPYXKAIOLIEH NPUPOJHOU Cpele, yMEHUs
IIPOrHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE IOCIEACTBUS IPEeIIPUHUMAEMbIX NIEHCTBUH U
IIPEAOTBPALIATh UX;

HaJIW4YUs  PA3BUTOrO  HKOJIOTMYECKOTO  MBINUICHUS, JKOJOTMYECKOW  KYJIBTYpBI, OIbITA
JEeATEIbHOCTH SKOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCSA UMH B [TI03HABATEIILHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHOM IpaKTHKE, CIIOCOOHOCTM M YMEHHUs AaKTMBHO IPOTHUBOCTOATH
uaeosioruu xemohoouwu;

7) HEeHHOCTH HAYYHOT'O TIO3HAHUS

C(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAYK{ ¥ OOLIECTBEHHOM MPAKTUKH;

[IOHMMaHMs cHenu(UKM XMMHUM Kak HayKd, OCO3HaHUs €€ poiau B (OpMHUPOBAHUU
paMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3/IaHIH IeIOCTHOTO MPEACTABICHUSI 00 OKPY>KAIOLIEeM MUpE
KaK O €IMHCTBE IPHUPOIBl M YEJIOBEKAa, B IO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH W PELICHUU
po0JIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOOH 3HAYUMOCTH XHUMHUHM Ui COBPEMEHHOM LHMBWIM3ALMU: B e
I'YMaHHCTUYECKON HANpaBIEHHOCTH M BAaXXHOW pOJM B CO3JaHMM HOBOH 0a3bl MaTepHabHOM
KYJIBTYpbl, PELICHUM IJI00aJbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHS YEJIOBEUECTBA — CBIPHEBONA,
JHEPreTHYECKOHN, MHUIIEBONH U IKOJIOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIICUCHHUH
YCJIOBUH YCHEIIHOTO TPYy/1a ¥ SKOJIOTHYECKH KOM(POPTHOH KU3HU Ka)KI0ro 4jeHa oOIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: TIOHUMAaHUS CYIIIHOCTH METOJIOB ITO3HAHUS, UCII0JIb3yEMBbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCII0JIb30BaTh MOJIydyaeMble 3HAHU JUIsl aHaIU3a U O0ObsICHEHUS
SIBJIGHUN OKPY’KAIOLLIEro MUpPA U MPOUCXOASIIUX B HEM M3MEHEHUH, YMEHHUS JeiaTb 0OOCHOBaHHbIE
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJIY4YEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO MCIIOJIB30BaTh XMMUYECKUE 3HAHMs Ul pelleHus npolieM B
peaJIbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENBCKON NEATENIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHMIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpPy/ia B pa3IMUHBIX chepax NpodhecCHOHATbHON AESITETbHOCTH.

METANIPEIAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI Y4eOHOTO mMpenMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKJIFOYAIOT:

- 3HauuMble M7 (QOPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUTUTMHAPHBIC
(MexmpeMeTHbIE) O0IlleHayYHble MOHSATHS, OTPAXKAIOUIME IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenu(puKy METOJOB TMO3HAHMS, MHCIOJB3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepus, BeIIECTBO,
SHEPTHUsl, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeJIOBaHNE, HAOMIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

- yHHUBepcalbHble y4ueOHble AeicTBUs (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYyISTUBHBIE),
obecnieunBaromue GopMupoBanre (HYHKIMOHAIBHONH TPAaMOTHOCTH W COIUAIBHONW KOMIIETEHIIUU
o0yJaronmxcs;

- cmocoOHOCTh  OOyYaromMXCs  HCIOJIb30BaThb  OCBOCHHBIE — MEXKIUCIUIUITHHAPHBIC,
MHUPOBO33PEHYECKNE 3HAHUS U YHUBEpCAJIbHbIE yYEOHbIE JEWCTBUS B MO3HABATEIBHOW U COIMAIBLHOM
MIPaKTHKE.

MeranpeaMeTHbie  pPE3yNbTaThl  OTPAXKAIOT  OBJIQJCHHE  YHUBEPCAJIbHBIMH  YUCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.



OnJaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH NMO3HABATEbHBIMH AeHCTBUSIMH:

1) 6a30oBble JIOTUYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO  (hOpMynMpoBaTh M aKTyalu3upoBaThb MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpENIeNIATh LN AeATEeIbHOCTH, 3a1aBas apaMeTpbl U KPUTEPUHU UX JOCTHIKEHUS, COOTHOCUTh
Pe3yabTATHI JESITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

UCIOJb30BAaTh IPU OCBOGHUM 3HAHMHW MNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBLACIATD
XapaKkTepHbIe MIPU3HAKY MMOHATUN U YCTAaHABIUBATh X B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIINE
HOHATUSA U151 OOBACHEHUS OTAENIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIACCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMH SBICHUSIMU;

CTPOUTH JIOTHUECKUE DPACCYXKACHUS (MHAYKTHBHBIC, IEAYKTUBHBIC, MO AHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH M MpPOTHBOPEUYHMs] B pPACCMATPUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH BBIBOABI U
3aKITIOYCHUS;

IIPUMEHSATH B IIPOLIECCe MO3HAHMS, UCTIOIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJCIBHBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI) DJIEMEHTA, XUMUYECKast
¢dopmyna, ypaBHEHHME XHMMHYECKOH peakuMM — MpHU peIIeHUH Y4eOHBIX I[O03HABATENbHBIX U
NPAaKTUYECKUX 3aJad, NPUMEHSITh HA3BaHHBIE MOJCIbHBIC TPEACTABICHUS [UIS  BBISBICHUS
XapaKTepHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

(bopMyIHMpOBATH LENN U 337a4¥ MCCIIeIOBAHMUS, UCTIONIB30BATh IOCTABICHHBIC U CAMOCTOSTEIILHO
c(OopMyIHpOBaHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMUA M OCHOBBI A (POPMHUPOBAHUS
THITOTE3BI 110 TIPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJAJIeTh HAaBBIKAMH  CAMOCTOSITEJIBHOI'O  IUIAHUPOBAHMS M IPOBEACHUS  YUYEHHUECKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATH YMEHHUS HaOJI0JaTh 3a XOJAOM IIpOLEcca, CaMOCTOSITEIBHO
NIPOTHO3UPOBATh €ro  pe3yibTar, (opMynupoBaTh 0000LIEHHS M  BBIBOJBl  OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJbTaTOB HCCIIEOBAHMS, COCTAaBJIATH OOOCHOBaHHBIH OTYET O MPOJIEITAHHOMN
pabore;

pUOOpETaTh ONBIT YYEHUYECKOH HCCIIEIOBATENILCKOM M MPOEKTHOW JEATEIBHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJOB PELICHMs MPaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPHEHTHUPOBATHCS B PA3NUYHBIX HMCTOYHMKAX HH(OpManuu (HaAy4HO-TIONMYJISIpHAs JIUTepaTypa
XMMHUYECKOT0  COJEepXkaHMsA, CIOpaBOuHble MocoOus, pecypcsl MHTepHeTa), aHaIM3MpPOBATH
MH(POPMAIIHIO PA3INYHBIX BUAOB U ()OPM TPEACTABICHNUS, KPUTUIECKU OIIEHUBATH €€ JOCTOBEPHOCTD U
HEMPOTUBOPEUUBOCTD;

(bopMyIHpOBATH 3aIIPOCHI U IPUMEHSTH PA3IMYHbIE METOJIBI IIPH MTOMCKE U 0TOOpe MH(OPMAITHH,
HE00XO0AUMOM /151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

npuoOpeTaTh ONBIT HCIOJB30BAHUA HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (opMy mpencTaBieHus HHPOpMAUH (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTIOJIh30BaTh HAYYHBIN S3BIK B KAaUECTBE CPEJICTBA MpH paboTe C XUMHUYECKOH MH(OpMaInei:
NPUMEHATh MEXIpeAMeTHbIe ((pU3nYeckue W MaTeMaTHYeCKHe) 3HAaKM M CHMBOJIBL, (DOPMYIIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIIATHOCTH.



OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHUAMM:

3aJaBaTh ~ BOMNPOCHI IO  CYIIECTBY  OOCyXkJaemMoll  TeMbl B XOJe  JHaiiora
W/WAM  TUCKYCCHM, BBICKa3bIBaTh HJeH, (HOPMYIUPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS ITPEJIOKEHHOM 3a/1a4u;

BBICTYNaTh C NPE3EHTAUMEHd pPE3yJbTaTOB IIO3HABATEIBbHON JI€ATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJHEHUU XUMHYECKOTO 3KCIIEPUMEHTA,
MPaKTUYEeCKOH pabOThl MO KCCIEAOBAHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB, pealu3alud y4eOHOTro
mpoekta u (OPMYIHUPOBATh BBIBOJALI IO pe3yibTaTaM TMPOBEACHHBIX HCCICAOBAHUN IMTYTEM
COIJIACOBAHUS MO3UIMM B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBaThb M  OCYILECTBIATH CBOIO I103HABATENIbHYIO JIEATEIbHOCTb,
ompezaensis e€ LETd M 33Jayd, KOHTPOJIUPOBATH M MO Mepe HeoOXOIUMOCTH KOPPEKTUPOBATH
IpeaaraéMplii  aJirOPUTM JEMCTBUM TpU BBIIOJHEHUU YUYEOHBIX U HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haunbonee 3(h(EeKTHUBHBIA CMOCOO MX pelieHUs ¢ y4€TOM TMOJY4YeHHS HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEaKLIUAX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD) OTPaKaroT:

- cpOPMUPOBAHHOCTH MPEJCTABICHUNA O XHUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XUMHH B TIO3HAHUM SIBICHUN MNPUPOIBI, B (OPMUPOBAHUU MBINUICHUS U
KYJIBTYPBI JITYHOCTHU, €€ (PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHHSI MPAKTUICCKUX
3a/1a4 U HKOJIOrMYecKr 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cperie;

- BJIQJICHUE CHUCTEMOW XMMHUYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIIME MOHATHS
(XMMUYeCKUl ~ dJEeMEHT, aToM, OJJEeKTpOHHas 000J04YKka aromMa, MOJIEKyJla, BaJEHTHOCTD,
AIEKTPOOTPHUIATEIHHOCTD, XUMUYECKasl CBSA3b, CTPYKTYpHas ¢popMyna (pa3BEpHyTasi U COKpaIIEHHAs ),
MOJIb, MOJIIpHAs. Macca, MOJISIPHBIN 00BbEM, YIIEepOaHBIA CKeNeT, PYHKIMOHANbHAS TPYIa, paauKal,
M30MepHsl, U30MEPbl, TOMOJOTUYECKHUM Psill, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPO U a30TCOAEPKALINE
COEIMHEHHS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbIE COSTUHEHNS); TEOPUH U
3aKOHBI (TEOpHUs CTPOEHMsI OopraHuueckux BemecTB A. M. BytinepoBa, 3akOH COXpaHEHHUS MacCChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XMUMUU; MUPOBO33PEHUECKUE 3HAHMS, JIeXkKAIle B
OCHOBE TTOHUMaHUS MTPUUYUHHOCTH M CUCTEMHOCTH XUMUUYECKHUX SIBICHUH, (PAaKTOJOTHYECKHE CBEACHUS
0 CBOMCTBAX, COCTaBe, MOTYYCHUH 1 0€30MaCHOM HCIOJb30BAaHNN BOKHEHIIINX OPraHUYECKHUX BEIIECTB
B OBITY U TPAKTUYECKOMN JCATEIHHOCTH YEIOBEKA;

- ¢(hopMHpPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€pPHbIE MPU3HAKHU MOHSATHI, yCTaHABIUBATh HX
B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME TMOHSATUS IIPU ONHCAHUU COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTaHUYECKUX COCTUHEHU;

- c(opMUPOBAaHHOCTH YMEHUW MCIOJIb30BAaTh XHWMHUYECKYIO CHMBOJIUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOW) (OPMYyNl OpraHMYECKHX BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEaKIMi, W3rOTaBIMBaTh MOJEIM MOJIEKYJ OPraHWYECKUX BEHIECTB A
WJUTIOCTPALIMU UX XUMUYECKOT0 U IMTPOCTPAHCTBEHHOTO CTPOEHUS;

- c(opMUPOBAaHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAJICKHOCTh HM3YUYCHHBIX OPTraHUYECKHX
BEIIECTB M0 UX COCTaBY M CTPOCHUIO K OMPENEIEHHOMY KIIACCY/TPYIIe COeAUHEHHH (yrIeBOJOPOIbI,
KHCJIOPOJT U a30TCOJIEPKAIINE COSTUHEHMSI, BRICOKOMOJIEKYIISIPHBIC COSTMHEHNS ), TaBaTh UM Ha3BaHUS
no cucremarndeckoir Homenknatype (IUPAC), a Ttaxke NpUBOAWTH TpPUBUAIBHBIC HA3BAHUS
OTJIETTbHBIX OPTAHMYECKUX BEIIECTB (ITHIICH, TIPOIHIICH, alleTUJICH, YTHJICHTJIMKOJIb, TIUIEPUH, (PEHOIT,

8



dbopmanpaerua, aneTadbACTHIl, MypaBbHHAs KHCIOTA, YKCYCHas KHCIIOTa, OJIMHOBAs KHCIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, PPYyKTO3a, Kpaxmall, IeJITI0J03a, TJIULKH);

- c(OPMHPOBAHHOCTh YMEHHS OINpPENENATh BHUAbI XHUMHUYECKOH CBS3M B OPraHHMYECKUX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

- c(pOpMHUPOBAHHOCTH YMEHUS IPUMEHSTH MOJI0KEHUSI TEOPUU CTPOCHHS OPTaHMUYECKUX BEUIECTB
A. M. bytniepoBa 11st 00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

- cOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U XUMHUUECKHE
CBOMCTBA THUIMYHBIX IPEICTABUTENECH PpA3IUYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPONWICH, aleTWiIeH, OyramueH-1,3, wmetunOyragueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STHJICHIJIUKONb, TIUIEPUH, (PEHOJ, ameTanbleruj, MypaBbHHAas W YKCYCHas KHCIOTBI, TJIOKO3a,
Kpaxmall, HeJII0J103a, aMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATh FTEHETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XMMUYECKUX PEAKIHH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

- c()OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKU YTJIEBOJOPOIHOIO CHIPbS (HE(TD,
IPUPOJHBII Ta3, yrojib), CHOCOOBI UX IEpPepadOTKM M MPAKTUYECKOE IPUMEHEHHE IPOIYKTOB
nepepaboTKH;

- c(popMHPOBAHHOCTh YMEHMU MPOBOJUTH BBIYMCIEHUS IO XMMHYECKUM YpaBHEHUSM (Macchl,
00BbEMa, KOMMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILIECTB WM MIPOJYKTOB PEAKIIIH);

- cOpMHUPOBAHHOCTH YMEHHI BJIaJeTh CHUCTEMON 3HAaHUN 00 OCHOBHBIX METO/aX HAYYHOTO
[IO3HAHUS, UCIOJIb3YEMBIX B XMMHUH IPU W3YYEHHUM BEUIECTB U XMMUYECKUX sIBJIEHUI (HaOJI0/IEHUE,
U3MEpEHHUE, SKCIEPUMEHT, MOJACIUPOBAHUE), MCIIOJIb30BaTh CHUCTEMHBIE XMUMHUYECKHE 3HAHUS IS
NPUHATHUSL PELIEHUH B KOHKPETHBIX MKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

- c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh MpaBHWJia IOJB30BAHUS XUMHUYECKON TMOCYI0N U
n1abopaTopHBIM O0OpYIOBaHMEM, a TaK)Ke IMpaBUiIa OOpalleHHs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

- Cc(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb M BBIIOJHATH XUMHYECKUH OSKCIHEPUMEHT
(mpeBpallleHUsT OpPraHWYEeCKUX BEIIECTB IPU HArpeBaHWM, IOJYyYEHHE ATHJIEHA U H3yYEHHE €ro
CBOWCTB, KaUeCTBEHHBIE pPEaKIUU OPraHWYECKHX BEILECTB, JACHATypauus OEJIKOB INpPH HarpeBaHUHU,
L[BETHbIE peaklUy OEJIKOB) B COOTBETCTBUU C NMpaBUJIAMU TEXHUKU O€30MaCHOCTH MpPH OOpAILEHUH C
BEIIECTBAMH U J1a0OpaTOpHbIM  00OpYIOBAaHHEM, MPEJICTABIATh PE3yJIbTaTbl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMeE 3alKiCH YpPaBHEHUN COOTBETCTBYIOIMX peaklUii U (OpMYyINPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- c(opMHpOBaHHOCT, YMEHUH KPUTHYECKH aHAJIM3UPOBATh XMMHUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyo M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popMaluu, UHTepHET u Apyrux);

- chopMUPOBAaHHOCTH YMEHHUM COOJIIOIATH TIpaBUiIa SKOJOTUUECKH 11€TIeCO00Pa3HOTr0 MOBEACHUS
B OBITY M TPYJIOBOM JEATEIHHOCTH B LIESIX COXPAHEHHs CBOETO 3/I0POBbS M OKPY’KAIOIIEH MPUPOIHON
Cpelbl, OCO3HAaBATh OMACHOCTh BO3EHCTBHS HAa YKUBbIE OPraHU3MbI OIpPEIEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMas cMbica mokaszarens I[I/JIK, moscHATh Ha mpuMepax CIOCOObl YMEHBIIEHHUS WU
MPEIOTBPALEHHS UX BPEIHOTO BO3JAEHCTBHS Ha OpraHU3M YEJIOBEKa;

07151 00YUAIOMUXCA C 02PAHUYEHHBIMU 603MONCHOCMAMU 300P06bA: YMEHNE IPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

0N CNenviX U CRadoUOAUWUX 00Y4aruuxca: yYMEHHE MHCIIONb30BaTh pelibe()HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaitns mis 3anucu XuMmudeckux Gopmyi.
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2.2 HempeenbHbIE YTIIEBOIOPOIBI: 6 1

aJTKEHBI, KA JMEHBI, AJIKHHBI
2.3 ApoMaTHYECKHE yTIIEBOJOPO/IbI

2.4 TIpupoaHbIe HICTOYHUKH 3 1
YIIICBOIOPOIOB U HX IepepadoTKa

Wtoro no pazneny 13

Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHU s
3.1 Cruprel. denon 3
3.2 Anppaerunbl. KapOOHOBBIC KUCIIOTHI. 7 1

Crnoxubie 3¢upsbl
3.3 YrieBobl 3 1

Mopyns BociutarensHorr  [Ipumedanue
nporpammbl «LLIKOJIBHBI  (BO3MOXHOCTh
YPOK» WCIIOJIb30BAHHUS I10
TeMe
3NEKTPOHHBIX
(un¢poBbIX)
00pa3oBaTeNbHBIX
pECYpcoB)
yCTaHOBJICHHE POIII
HAOBEPUTECIBHBIX

OTHOLIECHUN MEXY
YUHUTENEM U YICHUKaAMH,
CIIOCOOCTBYIOIIUX
TMO3UTUBHOMY BOCIIPUATUIO
y4damuMucs TpeGoBaHuil 1
npoch0 y4auTens,
MPUBJICYCHUIO UX
BHUMaHUs K 00CyX1aeMoit
Ha ypoke MH(OpMALIH,
aKTHBU3AIMN UX
TI03HABATEIbHON
JEATeIbHOCTH

Enunas xonmexiums
HOP, POII

NpUBJICYCHUE BHUMAHUSA
MIKOJIBHUKOB K
LICHHOCTHOMY ACTIEKTY
N3y4aeMbIX Ha ypoKax
SIBTICHUH, OpraHu3amns ux
paboThI ¢ momyyaeMoi Ha
YPOKE COIMaILHO
3HaYMMOI nHpopmManuei —
UHHULMHUPOBAHUE €€
obcyxaeHus,
BBICKA3bIBaHUS
YUaIIUMUCS CBOETO
MHEHHS 110 €€ [TOBOAY,
BEIPaOOTKH CBOETO K HEH
OTHOIICHHUS

WHUIIMAPOBAaHHUE U
ToIAePIKKa
HMCCIIEIOBATEILCKON
JeSITeIbHOCTH
LIKOJIbHUKOB B paMKax
peanu3anuy UMu
WHIUBHUYaJIbHBIX U
TPYNIOBBIX
HCCIIE0BATEIbCKUX
MIPOEKTOB, YTO AACT
IIKOJIbHAKAM
BO3MOKHOCTB IPHOOpECTH

Hudposas
nmabopaTopus
Releon

POIII
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Ne HaunmenoBanue pa3aciioB U TCM KonmdaectBo yacoB

n/n IPOTPaMMEBI Beero K. p. IIp. p.
Wroro no pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKHUCIOTEL. Benkn 3
Hroro no paznueny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COCAUHEHUS
5.1 IMnactmaccel. Kayayku. Bonokna 2

Monyns BociutatensHoli  IIpumedanne
niporpammbl «I1IKoIbHBIH  (BO3MOXHOCTH
YPOK» HCIIOJIb30BaHMS 110
TeMe
3JIEKTPOHHBIX
(poBBHIX)
o0pa3oBaTeNbHBIX
peCypcoB)

HaBBIK CAMOCTOSITEIEHOTO

pEeLIeHUs TEOPETHYECKOM

MPOOJIEMBI, HABBIK

TCHEPUPOBaHUS U

odopmIIeHns1 COOCTBEHHBIX

HCH, HAaBBIK

YBaXKUTEILHOTO

OTHOLICHHS K YY>KUM

uzesiM, opopMIICHHBIM B

paboTax mpyrux

Hcclie1oBaTenel, HaBbIK

Hy6HI/I‘-IHOFO BBICTYIIJICHUSA

nepej ayIuTopuei,

apryMEHTUPOBaHUS U

OTCTauBaHUs CBOEH TOUKU

3peHust

npuBieyeHue BHUMaHus  POIII
MIKOJIBHUKOB K
IIEHHOCTHOMY aCIEKTY
U3y4aeMbIX Ha ypoKax
ABJICHUH, OpPTaHU3ALUS UX
paboTHI ¢ moyyaeMoi Ha
YPOKE COLIMAIBHO
3HAYNMOM HHpOopManuei —
VHULIUAPOBAHUE €€
00CYyXIeHUS,
BBICKa3bIBaHUS
YUaIIUMUCS CBOETO
MHEHHS 110 €€ [TOBOAY,
BBIPAOOTKH CBOETO K HEi
OTHOIICHHUS

npuBiieueHue BHumanus  http://mriya-
IIKOJIEHUKOB K urok.com/categorie
LIEHHOCTHOMY aCIIEKTy s/himiya/
H3y4aeMBbIX Ha ypOKax

SIBJICHHI, OpraHU3a1us X

paboTHI ¢ TIOJTy4aeMoid Ha

YpOKe COIMaIBHO

3HAYUMOI nHPpopManunei —
MHHULMMPOBAHHE €€

00CyXIeHMUS,

BBICKa3bIBaHUS

YYaIMMHUCS CBOETO
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Ne HaunmenoBanue pa3aciioB U TCM KonmdaectBo yacoB

n/m IIpOrpamMmbl Bcero K. p. IIp. p.
Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOT'PAMME

Monyns BociutatensHoli  IIpumedanne
nporpammbl «IIIKONBHBI  (BO3MOXXHOCTB
YPOK» HCIIOJIb30BaHMS 110

Teme
ANEKTPOHHBIX
(poBBHIX)
o0pa3oBaTeNbHBIX

peCypcoB)

MHEHHUS IO €€ NMOBOY,
BEIPaOOTKH CBOETO K HEH

OTHOIICHMUA

IHOYPOYHOE IIVTAHUPOBAHHUE

[Ipumeyanue K NOYPOYHOMY NJIAHHPOBAHHIO:
CoxpauieHHnbie 0003HAYEHNUS TUIIOB YPOKOB!

1. YUH3 — ypok u3yueHust HOBbIX 3HaHUH;
2. Y33 — ypok 3aKperuieHus 3HAHUH;
3. KVY — komOuHUpOBaHHBIH ypoOK;
4. YOUC3 — ypok 0000IIeHNS U CUCTeMATHU3aINN 3HAHU;
5. YK — ypok KOHTpOIIS.
Ne HaumeHnoBaHue pa3/iesioB U TEM YPOKOB Kon | Tum ypoka [Tpumeuanue
n/ nuaec (BO3MO>XHOCTB
i TBO UCIIOJIb30BaHUS 110 TEME
4aco ANEKTPOHHBIX (LU(POBBIX)
B 00pa3oBaTeNbHBIX
pecypcoB)
Pa3nen 1. TeopeTruueckue 0CHOBBI 34
OpPraHuvYecKoi XuMUMH
1 | [Ipenmer opranuyeckoit XUMUH, €€ 1 KY
BO3HHUKHOBEHUE, PAa3BUTHE M 3HAUCHHE
2 | Teopus cTpoeHHsI OpraHUYECKUX COEAUHEHHUH A. 1 KY
M. BytiiepoBa, €€ OCHOBHBIE TOJIOKECHUS
3 | IlpeacraBienue o Ki1accu(UKaul OpraHMYecKIxX 1 KY
BenlecTB. Homenknarypa (cucremaruyeckas) u
TPUBHAJIbHbIC HA3BAHUSI OPraHMUECKUX BEIIECTB
Pa3nen 2. YraeBonopoabt 13
4 | AnKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYCCKUAN PSif 1 YUH3
5 | MeraH u 3TaH — mpocTeiIne npeICcTaBUTE 1 KY Hudposas nadboparopust
ATKaHOB Releon ¢ gaTunkom
ONTUYECKOM MIIOTHOCTH
6 | AJKEHBI: COCTAaB M CTPOCHUE, CBOHCTBA 1 KY
7 | DTUNeH U IpOoNUJIeH — MpocTeiine 1 KY
NPEJICTaBUTENN AJIKEHOB
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8 | Ilpaktuueckas padora Ne 1. «Ilomyduenue sTriiena 1 ¥33
Y U3YYECHHUE Er0 CBOMCTBY
9 | Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 YHUH3
[TonydeHre CHHTETHUECKOTO KayuyyKa U PE3HHbI
10 | ATKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 KY
TOMOJIOTMUECKUN psil. ALETHIIEH — IPOCTEHIIN
MPEJICTAaBUTENb aJIKHHOB
11 | Beluucnenus 1o ypaBHEHUIO XUMHUYECKOM peaKiuu 1 KY
12 | Apensbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTh apEHOB 1 KY
13 | 'enernueckas CBsI3b YIriIeBOIOPOJIOB, 1 YOUC3
MPUHAJJISKANINX K Pa3JIMYHBIM KJlaccaM
14 | IIpupoaHbIE HICTOYHUKH YTJIEBOIOPOIOB: 2 KY
- | IPUPOHBIN ra3 U NOMYTHBIE HEPTIHBIC Ta3bI,
15 | Hepth M MPOAYKTHI €€ IEpepabOTKH
16 | KonrposbHas paboTta mmo pasaeny «YrieBogopoasn | 1 YK
Pa3nen 3. Kucjiopoacoaep:kamue opranHnyecKue 13
coeIMHEeHH Hudposas madoparopust
17 | IlpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJI U 1 VYHUH3 Releon ¢ gaTunkom
stanoi. Bogoponnas cBsizb ONTHYECKOH IIIOTHOCTH
18 | MHOroaTOMHbBIE CIIUPTHI: FTHICHTJIUKOIb U 1 KY
TJIALICPUH
19 | ®eHon: cTpoeHue MOJEKYIbI, (GU3NUECKHE U 1 KY
XUMHUYECKHE CBONCTBA, IPUMCHCHHE
20 | Anpneruapl: popManbACTU]T U alleTalbACTH/I. 1 KY
A1leToH
21 | OAHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIC 1 KY Hudposas nabopatopus
KHUCIIOTBI: MypaBbUHAS M YKCYCHAsI Releon ¢ gatunkom pH
22 | IlpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa 1 V33
YKCYCHOM KHUCIJIOTBDY
23 | CreaprHOBas U OJICMHOBAS KMCIIOTHI, KaK 1 KY
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIIOT
24 | Mpia KaKk COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX 1 KY Hudposas naboparopus
MOIOILIee ACHCTBUE Releon ¢ narunkom pH
25 | CrioxxHbI€ APUPHI KaK TPOU3BOIHBIE KAPOOHOBBIX 1 KY
KUCTOT. [ Maponu3 crnoxkHbIX 3UpoB
26 | XKupsl: THAPOIN3, TPUMEHEHHE, OMOJIOTHYECKast 1 KY
pOJIb )KUPOB
27 | YrneBonbl: cocTaB, Knaccudukanus. Baxueime 1 KY
MPEJICTAaBUTEINN: TIII0K03a, (PpyKTO3a, caxapo3a
28 | Kpaxman u 1emiroino3a Kak IpupoIHbIE TOTNMEPHI 1 KY
29 | KonTposbHas padoTa 1o pasueiny 1 YK
«Kucnopoacoaepxaiine opraHnuecKue
COCIIMHEHUS)
Pa3nes 4. A3oTcoaepikaiiue opraHniecKue 3
COeTHHEHHS
30 | AMUHBI: METUJIAMHH U aHWIWH 1 YUH3
31 | AMHHOKHCTIOTHI KaKk aM(pOTEpHbIE OPTraHUIECKHE 1 KY

COCOUMHECHUS, UX OHOJIOrHMYECKOE 3HAUCHHE.
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IMenTnaer

32 | benku Kak NpUPOAHbBIE BHICOKOMOJIEKYIISIPHBIC 1 KY
COEIMHEHUS
Pa3pnen S. BeicokoMoJieKy /i pHbIE COeAUHEHUSA 2

33 | OcHOBHBbIE MOHATUS XUMHUH BBICOKOMOJIEKYIISIPHBIX 1 KY
COCIMHEHU N

34 | OcHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 KY

coenrHeHun. [nactmaccesl, Kay4yku, BOJIOKHA
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JIuceT nomosTHeHUH U N3MEHEHHU

JlaTa BHeceHus XapakTepucTuKa PexBu3NTHI IMoanuck Juna,
H3MEeHEeHHu H3MeHEeHMii JOKYMEHTA, BHeCIIEro 3anuch
KOTOPBIM
3aKpenJieHo

HU3MCHCHHUC
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