Pa6ouasi nporpamma no npeamety «Xumus» s 10 kiacca.

Craryc nporpammsbl: [IporpamMma 1o XUMuu Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBanus pa3zpaborana Ha ocHOBe DenepanpHOro 3aKkoHa OT 29.12.2012 Ne 273 -
®3 «O6 obpazoBanuu B Poccuiickoit denepanum», TpebOBaHUN K pe3ybTaTaM
ocBoeHMs (enepanbHO 00pa30BaTENbHON MpPOrpaMMbl  CPEAHEro  OOIIEro
obpazoBanus (DOOIT COO), npeacraBieHHblx B DeepadbHOM TOCYIapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanun,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsxenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKE MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
o0miei ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS OO0YUAIOIINXCS CPECTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Bospact o0yuarommuxcest: 10 ximace
Cpok peanmu3zauuu: 1 roxg
Pa3nensl nporpamMmbi:

1. Teopernyeckne OCHOBBI OPTAaHUUECKON XUMUHU

2. YTIeBOIOpOIBI

3. Kucnoponaconeprkamiue opraHU4eCKue COCTUHCHHUS
4. BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS

Hesan u 3a1a44 M3y4eHUS] XUMMU:

* HA OCBOCHHUE 3HAHUIN O XUMUYECKON COCTABIIAIOIIEN €CTECTBEHHO-HAYYHON
KapTHHBI MUPA, O BAXKHEUIINX XUMAYECKUX MOHATHUSAX, 3aKOHAX U TEOPHUSX;

* Ha OBJIQJICHUE YMEHUSIMH NPUMEHSTh MOJYyYEHHbIE 3HAHUA JUIsl OOBSICHEHUS
pa3HOOOpa3HbIX XUMUYECKHX SIBJIICHUN U CBOMCTB BEILIECTB, /ISl OLEHKH POJIH
XMMHH B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTMH U MOJIYYEHUH HOBBIX MAaTEPUAIIOB;

* Ha Pa3BUTHE MO3HABATENBHBIX HHTEPECOB U UHTEIUIEKTYaIbHbIX
CIOCOOHOCTEM B MpoLiecce CaMOCTOSITEILHOTO MPUOOPETEHNSI XMMUUECKUX 3HAHUHN
C UCTIOJIb30BAaHUEM Pa3IMUHbIX UCTOYHUKOB HHPOPMAIINH, B TOM YHUCIIE
KOMIIbIOTEPHBIX;

* Ha BOCIHUTaHUE YOEXKICHHOCTH B MMO3UTUBHOM POJIM XUMHUU B KU3HU
COBPEMEHHOT0 00111eCTBa, HEOOXOAUMOCTH XUMUYECKH TPAMOTHOTO OTHOLICHHSI K
CBOEMY 3J0POBBIO U OKPYKAIOLLEH CPEE;

* Ha MPUMEHEHUE MOJYYeHHBIX 3HAHUW U YMEHUH I 6€30MacHOTO
MCITI0JIb30BaHUS BEILIECTB U MAaTEPUANIOB B OBITY, CEILCKOM XO3SIIICTBE U Ha
IIPOU3BOJICTBE, U PELICHUS MPAKTUYECKUX 33724 B IIOBCETHEBHOM KU3HMU, IS



NPEeAyNPEexXICHUS SIBICHUM, HAHOCAUIUX BPE]l 3I0POBbIO YEJIOBEKA U OKpYKaroen
cpere.

Buabl ypokoB: ypoK-JIeKIUs; YpoK-Oece1a; ypOK BBITOJIHEHHS MPAKTUYECKUX
paboOT MOMCKOBOTO THIA; YPOK BBINIOJHEHUS TEOPETHUECKUX UCCIET0BAHMI;
CMELIaHHBIA YPOK, COUETAOIINI pa3InuHbIe BUIbI HA OJTHOM YPOKE.

KpaTtkoe cogep:kaHue:

[Ipeamer opranuueckoil XUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepHasioB. Teopus CTPOEHHS OpPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE MOJ0XKeHUS. CTPYKTYpHBIE POPMYIIBI
OpraHMYecKuX BeulecTB. loMonorusi, wu3zoMepuss. XuUMUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BemniecTB. HoMmeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YyYEHHS BEIIECTB M WX MpPEBpallCHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJIEHUE M OINHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJ1aBJieHHUEe, OOYTIIMBAHUE U TOPEHUE).

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTHMYECKMH psa. MeraH W 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPOINUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINKA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XMMHUUYECKHE CBOMCTBA (pEaKMU THAPUPOBAHMUS, FaJOrC€HUPOBAHUS, THAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
['enernueckas CBA3b MEXAY YIIEBOAOPOAAMH, MPUHAIICKAIMMHA K PA3THUYHBIM
KJIACCaM.



[IpupogHple MCTOYHUKM YIUIEBOXOPOAOB. IIpupoaHslii ra3 M NOMyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mnepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPAILCHUIA:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, KoJutekuuu «HepTe»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
IIPOBEJICHUE IPAKTUYECKONW PabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHE €r0 CBOMCTB.

Pacuérurle 3amaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOEHHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble  COUPTBL. OTWICHIJMKOIb M  TIIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBbIE crHpThI). JleiicTBUE Ha
OopraHusM yenoseka. [[puMeHenune rauueprHa U STUIICHTIIMKOJIS.

®deHon:  CTpOEHHUE MOJIEKYNbl, (QU3NYECKUE U XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouvl. DPOpMANBIAETHN, ALECTAIBACIHA:  CTPOCHUE,
¢usznyecKkue U XMMHUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAsI
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTEIM BBICHIMX KapOOHOBBIX KUCJIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOILIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(HUKanus  YriieBoAoB  (MOHO-, JHU- H
noyiucaxapubl). ['oko3a — mpocTeuimmii MOHOCaxapul: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (pU3NMUECKUe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuagyHbIM pacTBOpOM okcuaa cepedpa(l), BoccranoBneHue,
Opo’KeHHue TIIH0KO3bl), HAX0XKICHNE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYecKas poJib.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak nOpupoAHbie noauMepbl. CTpOEHUE Kpaxmania U
nenono3bl.  Pu3nueckue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB U HUX MPEBpaIICHUI:
IpOBE/IeHNE, HAOJIIOJICHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE




CIIUPTOB, KaUYE€CTBEHHbIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOja
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumojnelcTBHE Kpaxmalla C HOJOM),
MPOBEICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

A30TcozeprKallie OPraHuYECKUE COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckue coequHenust. dusnyeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpUYHAsA M TPETUYHAsI CTPYKTypa OEIKoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
HaOJII0JICHUE U OMMCAHME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

OCHOBHBIC MOHSTHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX MpPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Oxunaemble  pe3yJbTaTbl: CHOPMUPOBAHHOCTh  NPEACTABICHUNU O
XAMHUYECKON COCTABJISIONIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIU XMMUU B
MO3HAHUY SIBJICHUM TTPUPOJIbI, B POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPhI JUYHOCTH,
e€ (QyHKIMOHAIHHOW TpaMOTHOCTH, HEOOXOAMMOM IJis PEIIeHUs MPaKTHUYECKUX
3a/lad U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CPENIE;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOTIOJIAralOIINE TMOHATUS (XMMHYECKUWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJISIpHAS
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJICp)KAIIME COEAUHECHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkoH cCOXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHMUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PaKTONOTMUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U



0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYECKUX COCAUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUHA HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIIA MOJIEKYJI OPraHMYE€CKUX BEHIECTB JUISl MJUTIOCTPALMHM HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM YCTaHABIWBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JlaBaTh WM Ha3BaHUS [0
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopManbaeruj, arneTanbAerua, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KACIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISTH BHUJBl XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh, yMEHUSI TMPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOICTBA THUNUYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, dTUIIEH, IPOIUJICH, alleTHiIeH, OyTaanen-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, ITaHOJI, STUJICHTIMKOJIb, TJIUIIEPUH, PEHOT,
aleTanbAeTu, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJIF0KO03a, Kpaxmal, [eJTi0103a,
aMUHOYKCYCHAsl KHCJIOTa), WUTFOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY HUMU
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHUM C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOIHBINA Ta3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKkIuy 1o U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJt0JeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIS TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;



c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHbBIM OOOpYyIOBAaHUEM, a TakKe MpaBuUia OOpalleHHs ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJAHUPOBaTh M BBINOJHATH XUMUYECKUUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHHH, ITOTYUEHUE
ATUJICHA U U3YYEHHUE €0 CBOKCTB, KAUECTBEHHBIE PEAKI[UN OPTAHUYECKUX BELIECTB,
JeHaTypanus OeJIKOB MPU HArpPEBAHUH, LIBETHBIC PEAKIIMHA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpallleHMH C BEIIeCTBAMU H
7a00paTOpHBIM ~ O0OpYAOBAaHHEM, MPEACTABIATh  PE3YyJIbTaThl XUMHUYECKOIO
HKCIIEpUMEHTa B (OpME 3alMKuCH ypaBHEHUN COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U IpyTruX);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  AKOJOTHMYECKHU
L[EJ€CO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBHSI HA KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBUICHUS W TNPEIOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsI: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

bopmyi.



