MyHHITMNIATPHOE aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKICHHE
«Cpennsis obmeoopazoBaTenbHas mkoia Ne3 r. UepenaHoBay

[MPUHATO COI'JTACOBAHO

MIPOTOKOJI 3aCeIaHMs METOIMIECKOT0 00BeIMHEHNUS 3amecTurens qupexTopa mo YBP
yuureneil Touku pocra Mapcakosa
ot «31» aBrycra 2020 rozma Ne 10 ot «31» aBrycra 2020 rozna
[MPUHATO COI'JTACOBAHO

MIPOTOKOJI 3aCeIaHMs METOIMIECKOT0 00BeIMHEHUS 3amecTuTens qupexTopa mo YBP
yuurteneil Touku pocta MapcakoBa
ot «31» aBrycra 2021 roma Ne 11 ot «31» aBrycra 2021 ronma
[MPUHATO COI'JTACOBAHO

MIPOTOKOJI 3aCeIaHMs METOIMIECKOT0 00BeIMHEHNUS 3amecTurens qupexTopa mo YBP
yuureneil Touku pocra Mapcakosa
ot «29» asrycra 2022 rona Ne 17 ot «29» asrycra 2022 rona
IMPUHATO COI''TACOBAHO

MPOTOKOJI 3aCEAaHMUsI METOJUUECKOTO0 00bEMHEHNUS 3aMmecTuTens qupekTopa no YBP
yuureneil Touku pocta Mapcakosa
oT «28» aprycra 2023 roma Ne | ot «28» asrycra 2023 rona
IMPUHATO COI'JTACOBAHO

MPOTOKOJI 3aCEAaHMUI METOJUUECKOTO 00bEMHEHNUS 3aMmecTuTens qupekTopa no YBP
yuurteneil Touku pocta MapcakoBa
oT «27» aBrycra 2026 roga Ne 1 oT «27» aBrycra 2026 rona

PaGouas mporpamma y4e0HOro nmpeaMera

«XUMMUSD»
BA30BbIi YPOBEHD
1J191 cpeaHero oomero odopazoanus (10-11 knacc)
Cpok ocBoeHus: 2 roaa

Cocrasureins:
Bunnuenko N.O.., yunrens Xummun
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1no XxuMuu Ha YpOBHE CpEIHErO O0IIero 00pa3oBanus pa3padoTaHa Ha OCHOBE
OenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS (QenepabHOM 00pa3oBaTenbHOU
nmporpaMMmbl  cpeaHero obmiero obpaszoanus (DPOII COO), mnpeacTaBiIeHHBIX B
denepabHOM rocyaapcTBeHHOM oOpasoBarenbHOM cTanaapte COO, ¢ yuérom Konnemnum
npernojaBaHus y4yeOHOro mpeamera «XUMHUsS» B 00pa30BaTeNIbHBIX OpraHU3aUSIX
Poccuiickoit deneparum, pealn3yrOIIMX OCHOBHbIE 00pa3oBaTeIbHBIE MPOrPAMMbI, U
OCHOBHBIX NOJIOXkeHU «CTpaTeruu pa3Butus Bocnuranus B Poccuiickoit denepannn Ha
nepuon 10 2025 roga» (Pacnopsikenue Ilpasurensctea PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOJX0/I0B K pa3pa0bO0TKe MPOrpaMMBbI [0 XUMUH, K OIPEIEIIEHUIO OOIIeH CTpaTeruu
oOydeHHs, BOCIIUTAHUS M PA3BUTHs OOYYAIOIIUXCS CPEACTBAMHU YYEOHOro MpeaMera
«Xumusa» 11t 10—-11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIM KOHUENTYAJIbHBIE MOJIO0KEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTU LENEH, COAEpKaHUs, PE3YJIbTATOB OOy4YEHUS K
YPOBHIO TIOJIFOTOBKH BBITYCKHUKOB.
B cooTrBercTBMM ¢ OOIIMMHU IENsIMH M MPHHLIUIAMHU CpPEAHEro oO0Iero oOpa3oBaHHUs
comepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBI  YpOBEHb HM3YyYCHHS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY OOyYaromInXcs,
HEOOXOAMMYIO UM [UIsl BbIPAOOTKM MHUPOBO33PEHUECKHX OPUEHTHPOB, YCIHEIIHOIO
BKJIFOYEHHSI B JKM3Hb COLIMyMa, MPOJOJKEHHUS OOpa3oBaHUSl B Pa3jIMYHBIX OONaCTsX, HeE
CBS3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.
CocTaBnsomUMU MpeaMeTa « XUMHUSD SIBISIIOTCS 0a30BbIe KypChl — « OpraHnyeckasi XUMUs
n «OO01as 1 HeopraHuyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COAEPKaHUS KOTOPBIX
SBJISIFOTCSL OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUM MO HEOPraHMYECKON XUMHUHU (C
BKJIFOUCHHEM 3HAHUHN U3 O0IIeH XuMUM) U opranudeckoil xumuu. dopmupoBanne JaHHOM
CUCTEMbI 3HAaHWI TpPU U3YyYEHUHU MpeAMeTa OO0ECIeurnBaeT BO3MOXHOCTh PACCMOTPEHHS
BCETO MHOT000pa3us BEUIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPUN XUMUH.
B npakTuke npemnogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMsl, TaK U
Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUs, MpPU ONPEACICHUU COAEpKATEIbHOU
XapaKTEPUCTUKH 1IeTICH U3yUeHHUs TIpeIMeTa HalpaBlIeHUEM TIEPBOCTETICHHONW 3HAYUMOCTH
TPaJAUIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB XHUMHUYECKOM HayKH Kak oO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MIPAKTUYECKOMN AESITEILHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOH KyJbTypbl. C METOOUYECKOM TOUKM 3pEHMS] TaKOW MOAXO0I K
ONPEIEIICHUIO LETEH N3YUYEHHU NMPEIMETA SABJISIETCS BIOJHE ONPaBIAHHBIM.
CoryiacHO JTaHHOM TOYKE 3pEHMS TJIaBHBIMHM LEISIMU H3YyYECHHs MpeaMeTa «XUMHus» Ha
6azoBom ypoBHe (10 —11 ki1.) siBASsIIOTCA:

dbopMHpOBaHHWE CHUCTEMBl XHUMHYECKHUX 3HAHUM Kak BaXKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOH JIeKaT KIIIOYEBBIC MOHSATHS,
(yHAaMEeHTaJIbHbIE 3aKOHbI W TEOPUM XUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHHUS,
- (hopMHUpOBaHUE M Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEaKInii, HEOOXOAMMBIX JIJIsl MPUOOPETEHUST YMEHUI OPUEHTUPOBATHCS B MUPE
BEIIECTB W XUMHUYECKUX SBJICHHUM, MMEIONIMX MECTO B TPHUPOJAC, B MPAKTHUECKOU U
MMOBCEHEBHOM JKU3HHU;
* pa3BUTHE YMEHUI U CITIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U O0BSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TIpaBWJI O€30MacHOTO OOpaIieHus ¢
BEILIECTBAMU.



Hapsiny ¢ aTum, comepxkaTelibHasi XapaKTepUCTUKA IIeJIed U 3a/lay U3y4YeHUs MpeaMmeTa B
mporpaMmMe IO XWMHH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH
NpUOPUTETAMU B CUCTEME CpeAHEro o01iero oopazoBanusi. CeroAHs B IpenoaaBaHuy XUMHUH
B OoJibllieil CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUUECKOW KOMIIOHEHTE COJIepP KaHUS
oOy4eHHsl, OPHUEHTUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKA 00II€00pa3oBaTEIbHON
OpraHM3alliy, BIAACIONIEr0 He HAOOpOM 3HAHUMU, a (PYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO
€CTh CII0CO0aMH U YMEHUSMU aKTUBHOTO MOJIYYeHUS 3HAHUN U IPUMEHEHUS UX B PEaJIbHOM
KU3HU JIJIS] PEIICHUS TPAKTUYECKHX 3a71a4.

B cBa3u ¢ sTUM npu u3ydeHHHM mpeaMeTra «XUMHUS» JOMHUHHUpYIOIIEe 3HaueHHe
NpUOOPETAIOT TaKKe LEIH U 3a]a4H, KaK:

- apjanrtauus OOy4yarolMXCs K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE HMHTEIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHHMIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY HPUHSATUIO TPAMOTHBIX DELIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHCHHEM;

- (opmupoBanre y o0OydyaroUIMXCsS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETECHIIUN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUEHUE [UIsl Pa3jMYHbIX BUAOB JACSITEIbHOCTU: PELICHHS
mpoO0Jsem, MOUCKa, aHaiu3a U 00paboTKu HH(pOpMaIU, HEOOXOAUMBIX IJIsi TPUOOPETEHUS
OTIBITA JACSITEILHOCTH, KOTOPAasi 3aHUMAET BAKHOE MECTO B MO3HAHWU XMMHH, a TaKXKe s
OLIGHKH C TIO3MIMHA DSKOJOTUYECKOW O€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHYECKUX MPOLIECCOB Ha OPraHU3M Y€JI0BEKa U NPUPOJHYIO Cpeny;

- pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBbIE 3HAHMS MO0 XUMHH B
COOTBETCTBHUM C  JKM3HEHHBIMHM  TIOTPEOHOCTAMHM,  HCIOIB30BATh  COBPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJOTUHU JUISl TIOUCKA M aHallh3a Y4eOHOM M HAay4YHO-TIOIMYJISIPHOMN
nHGOPMAIIUU XUMUYECKOTO COIEPIKAHUS;

- (hopmupoBaHMe 1 pa3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIILICHUS,
HaOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAHMBI, B
YaCTHOCTH, TIPU TUTAHUPOBAHUU U TIPOBEJACHUN XUMUYECKOTO SKCIIEPHUMEHTA;

BOCTIMTaHUE Y 00y4aronuxcs yOoek1IEHHOCTH B TYMaHUCTUYECKOM HAIIPAaBIEHHOCTH XUMUH,
e€ BaKHOU POJIM B PEIICHUH TI100aJbHBIX MPOOJIEM PaIlMOHATEHOTO TPUPOAOIIONIH30BAHUS,
MOTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U COXPAHEHMSI TPUPOAHOTO PABHOBECHSI, OCO3HAHUS
HEO0OXOAMMOCTH OEpe)HOr0 OTHOILICHHS K HPUPOAE U CBOEMY 3I0pPOBBIO, a TaKXKe
MPUOOPETEHUSI OMBITA WCIIONB30BAHMS IOJYYCHHBIX 3HAHUHM ISl TPUHSITHS TPaMOTHBIX
pEIICHUH B CUTYaIUsIX, CBI3aHHBIX C XUMUYECKIUMHU SIBIICHUSIMU.

OO01iee yucino 4acoB, OTBEAEHHBIX ISl U3YUYEHMS] XUMUHU, HA 0a30BOM YpPOBHE CPEIHEIrO
oOmrero oopazoBanusi, coctapisaeT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11
kiacce — 34 yaca (1 yac B Hezemio).

COAEPKXAHUE YYEBHOI'O INIPEIMETA «XUMMUS»

10 KIIACC

OPI'TAHUYECKAA XUMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKOM XUMHMH

[IpenMer opraHMYecKOW XMMUU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYECHHUE B MOJIYYECHUH
HOBBIX BEILIECTB M MarepuajoB. Teopusi CTPOCHHsS OPraHMYECKUX COeIuHEHH A. M.
Bbytneposa, e€ ocHoBHbIE monoxkeHus. CTpyKTypHbIe (HOPMYJIbl OPTaHUYECKUX BEIICCTB.
I"'omostorus, uzomepusi. XUMUYECKAs CBSI3b B OPraHMYECKUX COCTMHEHUSIX — OJIMHAPHBIE U
KpaTHBIE CBSI3H.



[Ipeacrasienue o kinaccupuKaluy OpraHMuecKux BeliecTs. HoMeHkmarypa opraHM4ecKux
COEIMHEHUN (cucTeMaThuecKas) U TPUBHAIbHbIC Ha3BAHMS BAKHEUIIUX IMpEACTaBUTENIEH
KJIACCOB OPraHUYECKUX BEILECTB.

DKCIEPUMEHTAIBHBIE METOJIbI M3YUYEHHsI BELIECTB M MX MPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3jaMi OpraHMYeCKUMX BELIECTB M MaTepuajlaMM Ha HMX OCHOBE, MOJIEIMpPOBAHHE
MOJIEKYJI OpraHMYECKHUX BEIIECTB, HAOJIO/IEHUE U ONMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB
[0 TMPEBPAIlEHUI0 OPraHUYEeCKUX BEIEeCTB MPHU HarpeBaHuM (TUiaBlieHHE, OOYTIMBaHUE U
ropeHue).

Yriaesoaopoasl

AJNKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKUU psAAa. MeTaH M 3TaH — mpocTeiive
MPEACTABUTENN aJKAaHOB: (PU3WYECKHE U XUMHUYECKHE CBOMCTBA (peakluy 3aMElleHUsS U
rOpEHUs), HAX0XKJICHHUE B IPUPOJE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKUM psii. DTUIEH U NPOINUIIEH — NpOCTEHIINe
MPEJACTABUTENN ATKEHOB: (PU3MUECKHE M XMMHUYECKUE CBOMCTBA (pEaKkiuu THAPUPOBAHMUS,
raJIOreHUPOBAHUs, TUPATALIMU, OKUCIEHUS U IOJIMMEPU3ALINN ), IOJTYYEHUE U TPUMEHEHHE.
Anxaauensl: OyrtaaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHUMHUYECKUE
CBOMCTBA (peakius noaumMepu3anuu). [lomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.
AJKHUHBL: COCTaB U 0COOCHHOCTH CTPOEHH S, TOMOJIOTUYECKUN PsAl. ALETUIICH — POCTEHIIIHIA
MPEeJICTAaBUTEIb AIKUHOB: COCTaB, CTPOCHHUE, (DU3MUECKHE U XUMUYECKHE CBOMCTBA (PEaKIU
TUAPUPOBAHUS, TaJIOTEHUPOBAHMUS, TUAPATALIMN, TOPEHUS ), TOTYUYECHUE U IPUMEHEHHE.
Apensl. beH3on: cocraB, cTpoeHHe, (PU3MYECKHEC W XHMHYECKHE CBOWCTBA (pEeakinh
raJIOTeHUPOBAHUS U HUTPOBAHUsA), MOJIYyYEHUE U NpuMeHeHue. Toayon: cocTaB, CTpOEHHE,
¢u3nueckue M XUMHYECKHE CBOMCTBA (peaklyMy TaJOTeHUPOBAHUS M HUTPOBAHUS),
MOJIYYEHHE W TpUMEHEHHWE. TOKCMYHOCTh apeHOB. ['eHeTHYecKkas CBSI3b MEXAY
YIJIEBOJIOPOIaMH, IPUHAJIEKANTUMHI K PA3JIMYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHHUKHU YTAEBOAOPOIOB. [Ipupoanbiit Ta3 u momyTHbIE He(TSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mepepabOTKH HEPTH: TEPETOHKA, KPEKUHT
(TepMudeckuii, KartamuTHueckuil), muponus. IlpomykTel mnepepaboTku HedTH, UX
MPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroiab W MOPOAYKTBI €TrO
nepepaboTKy.

DKCNEepUMEHTAJIbHBIE METOJIbl U3YyUYEHHs BEIIECTB M MX IMPEBPAIICHUI: O3HAKOMIJICHHE C
oOpa3naMu TIacTMacc, KaydyyKoB M pe3uHbl, Koiekuuun «Hedpts» u  «Yromby,
MOJEIIMPOBAaHUE MOJIEKYJ] YIVIEBOJOPOAOB U TAIOT€HONPOU3BOJIHBIX, IPOBEICHUE
MPaKTUYECKON pabOThI: MOJIYyUEHHE ITUIIEHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnsie 3agaun.

Boluucnennss mo ypaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJIHOTO BEUIECTBA WM MPOJIYKTa PEAKIUHU MO U3BECTHBIM Macce, 00BEMY, KOJTUUECTBY
OJIHOTO U3 UCXOJIHBIX BEILIECTB MM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxaiue oprannyeckue coeJMHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeTaHON W 3TaHON: CTpOeHue, (uznueckue U
XUMUYECKHME CBOWMCTBA (pEeakUuu C AaKTUBHBIMU METAJJIaMH, TaJOr€HOBOJOPOAAMH,
rOpeHue), NMpuMeHeHue. BomopoaHbie CBSI3UM MEXAy MOJEKyJdamMu cnupToB. [lelicTBue
METaHOJIA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble CHOUPTHL. OTWICHIJIMKOJNb W TIUUEPUH: CTPOCHHE, (U3HUUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO IIEJTOYHBIMH METAUIAMHU, KadeCTBEHHAas
peakuus

Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBre Ha opraHu3M uenoBeka. [I[puMeHeHnue riaumepuna u
STUJICHIJIUKOJIS.



@DeHoJI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUe CBOCTBA. TOKCMUHOCTH (heHouIa.
[Ipumenenue ¢enoa.

Anpnerunpl U KeToHbl. DopMamnbaerui, ameTajgbAerua: CTpoeHue, (u3nYecKue WU
XUMHUYECKUE CBOMCTBA (pEaklMi OKUCICHUS U BOCCTAHOBJICHMSI, KAUECTBEHHBIC PEAKIUN),
MOJIyYeHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpelebHbIE KapOOHOBbIE KUCIOTHl. MypaBbHHAs U YKCYCHasi KUCJIOTHI:
CTpoeHue, (U3NYECKUE U XUMHUYECKHE CBOICTBa (CBOICTBa, oOuIMe Uil Kiiacca KUCIHOT,
peakuus dTepuduKanum), norydeHue u npumeHenue. CreapuHoBasi U OJIEMHOBASI KUCIIOTHI
KaK IMPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJU BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE IEHCTBUE.

Crnoxuble 3GuUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIIOXKHBIX 3PUPOB.
Kupsl. I'maponus xxupos. [Ipumenenune xxupoB. buonornueckas poyb KUPOB.

VYrneBoapl: coctas, kiaccupuKalus yrieBoaoB (MOHO-, IU- U Monucaxapusl). ['moko3a —
MPOCTEUIINI MOHOCAXapua: 0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE
cBoicTBa (B3auMozeiictBue ¢ ruapokcuiom meau(ll), okucnenrne aMMHauyHbIM pacTBOPOM
okcuna cepebpa(l), BoccraHOBIIEHUE, OpOXKEHUE TIIOKO3bI), HAaXOXKICHHE B TMPUPOJE,
npuMeHeHue, ouonorudeckas poib. orocunres. Gpykro3a kKak U30Mep IIIOKO3BI.
Kpaxman u nemnronosa kak npupojHele noaumepbl. CTpoeHue Kpaxmaya M LEeJUTI0I03blI.
®uznyeckue M XMMHUYECKHE CBOICTBA Kpaxmana (TUIpOJU3, KAaUeCTBEHHAs] peakuusi ¢
HOJIOM).

OKCNEpUMEHTAIbHBIE METObl HW3YYCHHS BEIIECTB U HUX IMPEBpAIICHUI: MPOBEACHUE,
HaOJIIOICHUE U ONKCAHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIC
peakiMu OTHOATOMHBIX CITUPTOB (OKHUCIeHHEe 3TaHona okcuaom meau(1l)), MmHoroaToMHBIX
cnupToB (B3aumoeicTBre raumepuna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucienue
aMMuayHbIM pacTBopoM okcuaa cepedpa(l) m rugpokcunom menu(Il), B3ammoneiicTBue
Kpaxmajia ¢ MOJOM), MPOBEACHHE MPAKTHUYECKOM pabOTHI: CBOMCTBA pacTBOpPa YKCYCHOM
KHCIIOTHI.

Pacuérnbie 3aaun.

Boluucnenuss mo ypaBHEHMIO XHUMHUYECKOM peakuuu (maccbl, 00bEMa, KOIMYECTBa
MCXOJITHOTO BEIIECTBA HJIM MPOIYKTa PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEILIECTB WM MPOAYKTOB PEAKIINH).

A30TcoJep:Kaliye opraHudeckne coeJuHeHms.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpTaHUYECKHe coequHeHusl. ODU3nuecKknue 1 XUMHUECKHUE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe IuiuHa). buonornueckoe 3HaueHHEe aMUHOKHCIIOT.
[Tentunst.

benku kak mpupoAHBIE BBICOKOMOJICKYJSIpHBIC coeauHeHus. [lepBuyHasi, BTOpHYHASA H
TPETHUYHAs CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, JACHATYpalus,
KaueCTBEHHbIE PEAKIIUU Ha OCJIKU.

OKCHEepUMEHTAILHBIE METOJbI M3YyYEHUS BEIIECTB M UX MPEBpAICHUN: HAOIIOJACHHUE U
OTHCaHKE JEMOHCTPAIMOHHBIX OTBITOB: JIEHATYpalusi OCIIKOB MPH HarpeBaHWH, IIBETHHIC
peaKIuu OCKOB.

BbicokoMouieky IsipHbIe COeTUHEHUS

OcCHOBHBIC TIOHATHUS XHWMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEpPU3AIIM, CPEIHSsT MOJIEKyJIsipHas Macca. OCHOBHbIE
METOJbl ~ CHHTE€3a  BBICOKOMOJIEKYJSIPHBIX  COSAMHEHHM —  MOJUMepu3alus |
TTOJIMKOHICHCAITH.

DKCHEpUMEHTAJIbHBIE METOJIbl U3yUYEHUs BEIIECTB M MX IMPEBPAIICHUI: O3HAKOMIJICHHE C
oOpa3amMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.
MexnpeaMeTHbIE CBS3H.



Peasmzanusa MeXnpeIMETHBIX CBSI3€U NMPU M3YyYECHHHM OpraHudyeckod xumuu B 10 kiacce
OCYUIECTBIISIETCS] Yepe3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHSATHH, TaK U
HOHSTHUM, SBISIOIIUXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO611e ecTeCTBEHHO-HAYYHbIC MOHATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHHTE3, KJaccu(uKalys, nepuoAnYHOCTb, HAOMIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIEJTUPOBAHMUE.

®duzrka: MaTepusi, SHEPTUsl, Macca, aToM, AIEKTPOH, MOJIEKyJa, JHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJO, O0BbEM, arperaTHoe COCTOSHHE BELIECTBa, (DM3MUECKHUE BEIMYUHBI U
€AVHUILIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEUIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrMYECKH aKTUBHBIE BeLIeCTBa (OENIKH, YTI€BOIbL, )KUPBI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOpPHbIE TOPObI, TOJIE€3HbIE UCKOTIAEMBIE, TOTLTUBO, PECYPCHI.
TexHonorUs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHATILHOTO MUTAHMSI, MOIOIIIME CPEICTBA,
JIEKApCTBEHHbIE M KOCMETHMYECKHE IIpenaparbl, MaTepuajbl M3 HUCKYCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuueckne 0CHOBbI XUMHH

XuMuueckuii sneMeHT. AToM. Snpo aroma, U30TOMBI. JIEKTPOHHAs 00OJOYKa.
DHepreTuyeckue YpPOBHHU, MOAYpPOBHH. ATOMHBIE opOuTamu, S-, P-, O- DIIEMEHTHI.
Oco0eHHOCTH pachpeiesieHus dJEKTPOHOB MO OpOUTaIsIM B aroMax 3JIEMEHTOB MEPBBIX
YEeTBHIPEX MEPUOIOB. DJICKTPOHHASI KOHPUTYpAIUS aTOMOB.

Ilepnomnuecknii 3akoH u llepmoamueckas cucrtemMa xumudeckux syemeHToB [J[. U.
MenneneeBa. CBs3b MEPUOIUYECKOrO 3aKOHA W llepmonnueckoil CHCTEMbl XUMHUYECKHUX
anemeHToB J[. 1. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XMMUYECKHUX AJIEMEHTOB M O0pa3yeMbIX MMHU MPOCTBIX U CIOKHBIX
BEILIECTB O IpynaM U rnepuogaM. 3HaueHUe NEPUOIUIECKOrO 3aKOHA B PA3BUTUN HAYKH.
Crtpoenne BemiecTBa. XHUMHYECKass CBS3b. BHIBI XMMHUYECKOW CBS3M (KOBAJICHTHAS
HEMoJIIpHAas W TOJsSpHAasl, HWOHHAs, MeTauinyeckas). MexaHusmbel oOpa3oBaHuUs
KOBAQJICHTHOM XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKLUENTOpHbIN). Bomopoanas
CBsI3b. BaneHTHOCTh. DNEKTpOOTpULIATENIbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTHOHBI U
AHUOHBI.

BemiectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOIO CTPOEHMS. 3aKOH TOCTOSIHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAINYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUINYECKOUN PEIIETKHU.

[TonATHE O MUCHIEpCHBIX cUcTEMax. MICTUHHBIE M KOJUIOWIHBIE pacTBOPBL. MaccoBast 10
BEIL[ECTBA B PaCTBOPE.

Knaccuduxanus HeopraHndeckux coenrnHeHnid. HomeHkiaTypa HeopraHu4ecKrux BEIIECTB.
['eneTnyeckas CBSI3b HEOPTAHUYECKUX BEIIECTB, IPUHAIIECKAIUX K PA3JIMYHBIM KJIACCAM.
Xumunueckass peakuus. Krnaccudukanuss XUMHUYECKUX pEaKIUd B HEOPraHUYECKOW WU
OpPraHMYeCKOM XHMHUHU. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (akTopoB. OOpaTHUMbIE pEaKIUH.
Xumuueckoe paBHoBecre. DakToOphl, BAUSIONINE HA COCTOSIHUE XUMHYECKOTO PABHOBECHS.
[Tpunuun Jle [larenbe.



OnexkTponuTuyeckas aucconuanus. CunbHbIE W ciiaObie 37eKTpoduThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IIETIOYHAS.
OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCHEPUMEHTAIbHBIE METOJbl M3YYEHUSI BEUIECTB M UX NPEBpAIICHUN: JEMOHCTpaIus
tabmun «Ilepuoaudeckas cuctemMa xumMuaeckux siemMenToB J[. M. MenaeneeBa», usyueHue
MoJieNiel KPUCTATUYECKUX PEeMIETOK, HAOMIOJCHUE W ONMUCAHUE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHUE MEPOKCHIA BOJIOPOJa B MPUCYTCTBUH KaTaIM3aTopa,
ONpEJIETICHUE CpEelIbl PACTBOPOB BEIIECTB C IMOMOINBIO YHUBEPCAIBLHOIO HHAUKATOPA,
peakiMu MOHHOTO OOMEHa), MPOBEICHHE MPAKTUYECKON paboThl «BiusHUe pa3iudHbBIX
(haKTOpPOB Ha CKOPOCTh XUMUUYECKON PEaAKITUN».

Pacuérnbie 3amaun.

Pacuétsl mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA, B TOM YHCIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCII0JIb30BAHUEM MOHSITHUSL «MACCOBAsl 107151 BEILIECTBAY.

Heopranuyeckasi xumus

Hewmeramnel. [Tonoxenne nemeramwioB B [leproanueckon CUCTEME XUMUYECKUX JIEMEHTOB
JI. 1. MenpneneeBa u 0COOEHHOCTH CTpOeHUs aToMOB. Du3nyeckue CBOMCTBa HEMETAIIJIOB.
AJoTpomnvs HEMETAUIOB (Ha MpUMepe KUCIopoaa, cephl, hocdopa u yriaeposa).
XWMHUYECKHE CBOMCTBA BAXHEWIWX HEMETAUIOB (TajJoTreHOB, cepbl, a3ora, ¢ocdopa,
yriiepoga U KPEMHHUSI) U HMX COCIUHEHHH (OKCHIOB, KHUCJIOPOICOJAEPKALIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHECHM).

[IpumeHeHne BaXXKHENIINX HEMETAJUIOB U KX COCTMHEHNN.

Mertamibl. [Tonoxxenne meraiuioB B [leproinueckoi cucteme XMMUYECKUX 3iemMeHToB [, H.
MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTaliioB. O0mme
¢usnueckue cBoiictBa MeTauioB. CmulaBpl  METAUIOB. JJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METalIoB.

XHWMUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpHUM, Kalauii, KajlbLUi, MAarHuii,
AJTIOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHCHMUIA.

OO6mue crocoObl MmostyueHust MeTauioB. [I[puMeHeHrne MeTallsIoB B OBITY U TEXHUKE.
DKCIEePUMEHTAIbHBIC METO Il U3YyUCHHMS BEILIECTB U UX MPEBPAICHUN: U3YUEHUE KOJUICKITUN
«MeTamtel ¥ CITIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE JKCIICPUMEHTANBHBIX 3a/aad,
HaOJIFOICHHUE M OTMCAHKE JICMOHCTPAIMOHHBIX U J1a00PaTOPHBIX OMBITOB (B3aUMOJICHCTBHE
TUAPOKCHUA ATIOMUHUS C PacTBOpaMU KHCJIOT M IIEJI0Yeil, KaUYeCTBEHHbIC PEaKIMU Ha
KaTHOHBI METAJLJIOB).

Pacuérnblie 3anaumn.

Pacuétsl Macchl BelecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
Wi 00BbEMY OJHOTO M3 YYAacTBYIOIIMX B pPEaKLMU BEIIECTB, pacu€rbl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJHO U3 BEIIECTB UMEET MIPUMECH.
XUMHUS U )KM3Hb

Ponp xumuun B oOecrieueHUH dKOJIOTHUECKON, YIHEPTETHIECKON U MHUIIIEBOM 0€30MMacHOCTH,
pa3BUTUU MeAUIUHBI. [IoHSATHE O HAy4HBIX METOAaxX MO3HAHUSA BEIIECTB U XMUMHYECKUX
pEeaKIHil.

[IpencraBnenus 06 0OMUX HAYYHBIX IPUHIIMITAX TTPOMBIIIIEHHOTO TOTYYeHUS BaKHEUITHX
BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUAJIOB: BAKHEWIIHNE CTPOUTENIBHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTe€pHalibl, KPACKH, CTEKJI0, KEpaMHUKa, MaTEpUabl A AJIEKTPOHUKH,
HaHOMAaTEpHAJIbl, OPraHUIECKHUE U MUHEPAIbHBIE YI00pEHUSI.

XuMusi ¥ 370pOBbE YEJIOBEKa: IpaBUJia HCIOJIL30BaHUS JIEKAPCTBEHHBIX IPEnapaTos,
nmpaBuia O€30MacHOTO HCIOJIb30BaHHS TPENapaToB OBITOBOM XUMHU B TOBCEAHEBHOM
KU3ZHU.



MexnpeaMeTHble CBA3H.

Peanuzanmst MeXIIpeAMETHBIX CBSI3€M MPU U3YUEHUH 001 U HeopraHu4ecko xumuu B 11
KJIaCCE OCYIIECTBIISETCS YePE3 HUCIOIb30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHbBIX TIOHATHUH,
TaK W TMOHATHH, SABJISIOMIMUXCA CUCTEMHBIMH JISI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIUKJIA.

OO01ue ecTecTBEeHHO-HAayYHbIe MOHATHUS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, Kiaccuukaius, MepuoIuIHOCTb, HAOIIOACHHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE,
W3MEPEHUE, SIBJICHHE.

®dusuka: Marepus, dHEPrUs, Macca, aToM, JJIEKTPOH, NPOTOH, HEHUTPOH, WOH, H30TOIL,
PaJMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIeCTBA, (PU3NYECKHE BEIMYMHBI U €IUHULIBI WX H3MEPEHMS,
CKOPOCTBb.

buonorus: kmerka, opraHusM, sKocucTema, Ouochepa, MakKpo- U MHKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OpPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE TOPO/bI, MOJIE3HbIE UCKOIIaeMbIE, TOTLITUBO, PECYPCHI.
TexHoJIorus: XUMUYECKast IPOMBILIJIEHHOCTh, METAJLTYPIHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
MAaTEepUAIIOB, CEJIbCKOXO3AMCTBEHHOE MPOW3BOJACTBO, IMIIEBAs IMPOMBIIUICHHOCTD,
(dapmaneBTUYECKasi TMPOMBIIIICHHOCTb, MPOU3BOACTBO KOCMETHYECKUX IPEMapaTos,
MIPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MAaTEpPUaOB, JJEKTPOHHAs  IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHUHU.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOCHHUS OOyUYarOIUMUCS
MporpaMM  CpeaHero oOmiero oOpa3oBaHWs (JIMYHOCTHBIM, METANpPEIMETHBIM H
npeaMeTHbIM).  HaydHo-mMeTonuyeckoil OCHOBOM uisi  pa3paOOTKU  IJIAHUPYEMBIX
pe3yNbTaTOB OCBOCHMSI MPOTpamMM CpPEIHETO OO0IIero 0Opa3OBaHUS SIBIISETCS CUCTEMHO-
NEeATETbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpenMeTa «XHMHsS» Ha YpPOBHE CpEIHEro oOmero oopazoBaHUs
BBIJIEJIEHBI CIIEYIOIINE COCTABIIIOIIME:

OCO3HaHHE OOYYaIOMIMMUCS POCCHUICKON TPaX)TAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYUE MOTUBAIUH K O0yUYEHUIO;

[[eJICHAMNPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHWN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEHN U UCTOPUUECKHUX TPAAULIUNA 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaloIIUXCs PYKOBOJCTBOBAaTHCA B CBOEHM N1E€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU LETOCTHOM CHCTEME XHUMHUYECKOIO
o0pa3oBaHus;

HaJM4Me TPABOCO3HAHUSL HKOJOTMYECKON KyJIbTYphl W CIOCOOHOCTH CTaBUTh UEIH H
CTPOUTDH )KU3HECHHBIEC IIJIAHBI.

JIM9HOCTHBIE PE3yJILTATHl OCBOSHUS MPEIMETa « X UMHUS TOCTUTAIOTCS B €IUHCTBE YUCOHOM
M BOCIHTATEIIBHOM  JIEATEJIBHOCTU B COOTBETCTBHM C  T'YMaHHCTHYECKHMH,
COIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU M HJ€ajJaMU POCCHICKOTO
TPaKJAHCKOTO OOINEeCTBa, MPUHATHIMUA B OOIIECTBE HOpPMAaMH W TpaBUJIaMU TOBEICHUS,
CIOCOOCTBYIOUIMMH  IpoIleccaM  CaMOIO3HAHUS, CaMOPa3BUTHA U  HPABCTBEHHOIO
CTaHOBJICHHSI TMYHOCTH 00YYarOIIUXCSl.



JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMETa «XHUMHUSD» OTpa)karoT cHOPMUPOBAHHOCTH
OMbITa MO3HABATEIBHOM M MPAKTUYECKON NEATEIBHOCTH OOyYarouIuxcsl MO pean3aliu
NPHUHITHIX B OOIIECTBE IICHHOCTEH, B TOM YMCJIC B YACTH:

1) rpa’k1aHCKOTO BOCIIUTAHMUS:

- OCO3HAHUS 00YYAIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH, YBAXKCHUSI K
3aKOHY Y TIPABOTIOPSIKY;

- MPEJCTAaBJICHUS O COIMAJIBHBIX HOPMAax W TPaBWJIAX MEKIMYHOCTHBIX OTHOIICHUU B
KOJUICKTHUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOU AEATEILHOCTH NPU CO3/IaHUN YIEOHBIX MPOEKTOB,
peIIeHNH YISOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOJTHEHUN XUMHUECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
IIPY aHAJIU3€ PA3IUYHBIX BUIOB YUCOHOMH ACSITEILHOCTH;

2) NaTpUOTUYECKOTO BOCITUTAHUS:

- IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYyYHOMY HACIEAMIO OTCUYECTBEHHOMU
XUMUH;

- YB@XKEHHUs K IpPOIECCY TBOpPUECTBA B 00JIACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO TOCTHKEHUS HAYKHU €CTh Pe3yJbTaT JIMTEIbHBIX HAOIIOACHUH,
KPOTOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPyAa YUEHBIX U MPAKTUKOB,;

- UHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHHHM M IOCIEIYIOUIEM aHAIU3E
nH(OPMAIUH O MIEPEAOBBIX TOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSA:

- HPAaBCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 TIOBEICHNUS;

- CHIOCOOHOCTH OLICHUBATh CUTYAIINH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH;

- TOTOBHOCTU OLIEHMBATh CBOE IMOBEJICHWE U IOCTYNKUM CBOMX TOBApUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUI 3TUX TTOCTYIIKOB;

4) popmupoBaHUs KyJIbTYPHI 310POBbSI:

- MOHMMAaHHUA LIEHHOCTEH 3/I0pOBOr0 M 0Oe3omacHoro obpasza KU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY U TICHXUYECKOMY 370POBBIO;

- coOroeHNsT TIpaBMJI 0€30MAaCHOTO OOpaIleHus] ¢ BEIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOM I€ATEIBHOCTH;

- TIOHMMAaHMWS LEHHOCTH TMpaBWUJ HWHIUBUIYAJIBHOIO M KOJUIEKTUBHOIO O€30MacHOI0
MOBEJICHUS B CUTYAIMSIX, YTPOKAIOIINUX 3IOPOBBIO U KU3HU JIIOJICH;

- OCO3HaHHUS TOCHEACTBUI W HENPUSATUS BPEIHBIX NMPUBBIYEK (YHOTPEOJICHUS aJIKOTOJIs,
HAapKOTUKOB, KYpPCHHS);

5) TpyZI0BOTO BOCTIUTAHUS:

- KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEOBATEIbCKON J1€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAX ACSITEIbHOCTH;

- YCTaHOBKM Ha aKTMBHOE YYacCTHE B pEUICHUU MPaKTUYECKUX 3a/ad COIMAIbHON
HaIpaBJICHHOCTH (B paMKax CBOETO Kjacca, IITKOJbI);

- MHTEpeca K MPaKTUYECKOMY H3Y4YEHUIO Ipodeccuil pa3iandyHOro poja, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUH TI0 XUMUH;

- YBaXEHUS K TPYY, JIOJAM TpyJla U pe3yJbTaTaM TPYJIOBOU NEATENHHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHUIyaJIbHOW TPAEKTOpPUH OOpa3oBaHUs,
Oynymeir mpodeccun W peanu3alii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB M MMOTPEOHOCTEN OOIIIECTRA;
6) PKOJIOrMYECKOTO BOCIIUTAHUSA:

- 9KOJIOTUYECKH 11eJIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIC;



- IOHUMAaHHUS TJI00ATIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHUE MTPUPOHON U COLIUMAIIBHOMN CPEIbI;

- OCO3HaHUS HEOOXOIUMOCTH MCTIONb30BAHUS TOCTHIKECHUN XUMUH JIJIs1 PEIICHHUS BOIIPOCOB
PaLMOHAIILHOTO MPUPOIOIIOIB30BAHMS;

- AKTMBHOIO HENPUATUS JEWCTBUM, NPUHOCIIIMX BPEA OKPYKAKOIIEH NPUPOJHOMN cpene,
YMEHUS MPOTHO3UPOBATH HeOJIaronpuUsTHHIE JKOJIOTUYECKHUE MOCIIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IPEAOTBPAILATH UX;

- HaJIMYUs Pa3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, SKOJOTHYECKON KYyJbTYpBI, OIBITA
NEATENBHOCTH HKOJIOTMYECKOM HAIPaBIIEHHOCTH, YMEHHS PYKOBOACTBOBATbCS HMHU B
M03HABATEILHOW, KOMMYHUKATUBHONW M COIMAJIBLHON MPAKTUKE, CIIOCOOHOCTH W YMEHHS
aKTUBHO MPOTHUBOCTOSTH UIE€OJIOTUU XeMOpoouu;

7) IECHHOCTH HAYYHOI'O IMO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,

- MOHMMAaHUS CHeIM(PUKUA XUMUU KaK HayKH, OCO3HaHusi e€ poiu B (opmupoBaHHU
pPalMOHAIIBHOTO HAYYHOTO MBILUICHHS, CO3JaHUU LIEJOCTHOIO MPEACTABICHUS 00
OKPY>KAIOIIEM MHUPE KakK O €JUHCTBE IPHUPOJbl U YEJIIOBEKA, B IMO3HAHUU TMPUPOIAHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHEHHUS IPUPOJTHOTO PABHOBECHS;

- yOEeXJEHHOCTH B OCOOOM 3HAUYMMOCTUM XMMHUHU JJII COBPEMEHHOW LUBUIIM3ALIUU: B €€
T'YMaHUCTUYECKOW HAMPABIEHHOCTH U BaXKHOW POJIA B CO3/IaHNM HOBOM 0a3bl MaTepUaIbHOM
KyJbTYpbI, PEHICHUH TJI00aTbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUA YEIOBEUECTBA —
CBIPHEBOM, JHEPreTUYECKOW, MUIIEBOW M IKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHU
MEUIIMHBI, 00€CTICUEHUH YCIOBUH YCIICITHOTO TPY/1a U YKOJIOTHYECKH KOM(POPTHOM KUZHU
Ka)K0ro 4jaeHa OOIlIecTBa;

- €CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH: ITOHUMAaHMS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIH30BAThH MOTYyYaeMble 3HAHUS
JUISL aHaliu3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIETO MHpPAa W TPOUCXOJANIUX B HEM
W3MEHEHUH, YMEHHs JeaTh 00OCHOBAHHBIC 3aKIIOUYCHHS] Ha OCHOBE HAay4HBIX (DaKTOB U
MMEIOLIMXCS JaHHBIX C LEJIBI0 TOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIbHO UCTIONB30BaTh XUMUYECKUE 3HAHUS JUTsI pEIICHUS pooOieM
B PEAJIbHBIX JKU3HEHHBIX CUTYaIUX;

- HHTEpeca K MTO3HAHUIO U UCCIIE0BATEIbCKOMN NESITENBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO UM CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM 10 XMMHU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TPY/Ia B Pa3NUYHbBIX cepax mpodeccruoHaabHOM NesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHBIE pe3yibTaThl OCBOCHHS Y4eOHOTo mpeamera «XUMHS» Ha YpPOBHE
cpenHero o011ero 00pa3oBaHus BKIIIOUYAIOT:

- 3HauUMBIC IS (POPMHPOBAHHSI MHPOBO33PCHUS OOYYAOIINUXCS MEKIUCIUILTHHAPHBIC
(MEeXIIpeIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAFOIINE [IETOCTHOCTh HAYYHOW KapTHUHBI
MUpa U crienuuKy METOJIOB IMO3HAHUS, UCTIONh3yEeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIICCTBO, DHEPTHs, SBJICHHE, MPOIECC, CUCTEMa, HAy4YHBIA ()aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIECIOBAHNE, HAOMIOACHNE, N3MEPEHHE, SKCTIEPUMEHT U

IpYyTHE);



- yHHUBEpCaJbHble  yudeOHbIE  JIeHCTBUS  (IIO3HABATEJIbHbIE, = KOMMYHUKAaTUBHBIE,
peryisTuBHbIE), obecreunBaronye QopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH H
COLIMATbHON KOMIETEHIIUN 00YyYaloINXCs;

- CHOCOOHOCTb OOY4YAaroIIMXCSl HCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLMILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE IEHUCTBUS B MO3HABATEIbHOU U
COLIMAJIBHOM IPAKTHUKE.

MetanpeaMeTHble pe3ysibTaThl OTPaXAarOT OBJAJCHUE YHHUBEPCAIbHBIMU YYEOHBIMU
MO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMHU.

OBnanenue yHuBepCcalbHBIMU YU€OHBIMU TTO3HABATEIbHBIMU JCHCTBUSAMMU:

1) 6a30BbI€ JIOTHYECKUE JESUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyalU3UpOBaTh IMpoOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

- ONpEAeNATh LENHU JACITEIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTH PE3yJbTaThl AESTEIILHOCTH C IOCTABJICHHBIMU 1IEISIMU;

- WCIOJb30BaTh MPU OCBOECHUU 3HAHUW MPUEMBI JIOTUYECKOIO MBIIUIEHUS — BBLACIATH
XapaKTepHbIE MPU3HAKM TMOHATUA M YCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOILIME MOHATHUS IJI51 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

- BBIOMpaTh OCHOBAHUS U KPUTEPUU JIs KIaccu(UKAIMK BEUIECTB U XMMHUECKUX peaKLui;
- YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBS3H MEXK]Ly U3y4YaeMbIMU SIBJICHUSIMU;

- CTPOMTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHbIE, NEAYKTHBHbIE, IO aHAJOTUH),
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTUBOpPEUMsI B  pacCMaTpUBAEMbIX  SIBJICHMSX,
(GbopMyIIMPOBATH BBIBOJIBI U 3aKIIOUYCHHUS;

- IPUMEHATH B MPOLECCE MTO3HAHUS, UCIIOJIb3yEMbIe B XUMUN CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, NMpPeoOpa3oBbIBaTh MOJEIbHBIE IMPEICTABICHUS — XUMHUYECKHHM 3HAK (CHMBOII)
DIIEMEHTa, XUMHU4YecKas (opmyna, ypaBHEHHE XUMHUYECKOH peakIuu — MpH PEIICHUU
y4eOHBIX TO3HABATENbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSATh Ha3BAaHHbIE MOJIEIbHBIC
NPEJICTaBICHUs JJs BBIABICHHUS XapaKTEpPHBIX NPHU3HAKOB H3Y4YaeMbIX BEIIECTB H
XUMUYECKUX PEAKIIHMA.

2) 6a30BbIE UCCIEA0BATENBCKUE IEHCTBUS:

- BJIaIETh OCHOBAMU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIuii;

- (¢opMynIMpoBaTh LENM M 337aYd HCCIEAOBaHMS, MCIIOIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYJTUPOBAHHBIE BOIPOCHl B KauyeCTBE HMHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHUPOBAHUSI THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXICHHI;

- BJIAJIETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHMPOBAHUS U TMPOBEACHUS YUYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaTb YMEHHUS HaOmogaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITEIILHO MTPOrHO3MPOBATh €ro pe3yibTar, (OpMyJINPOBaTh 000OLIEHHSI U BBIBOJIBI
OTHOCHUTEIIBHO JTOCTOBEPHOCTH PE3YJbTATOB HMCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIN
OTYET 0 MpoJIeJIaHHOM paboTe;

- MpuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEeIOBATENbCKON M MPOEKTHOW NeATEIbHOCTH,
IPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY IOHMCKY METOAOB PELICHMS
MPAKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3IUYHbIX METOJIOB MO3HAHUSI.

3) pabota ¢ uHpOpMaIeH:

- OpHEHTHPOBATHCA B PAJTMUHBIX HCTOYHHMKAX HHPOpMauuu (HAYYHO-TOIMYJIsIpHAs
JuTepaTypa XMMHUYECKOTO COJEepXaHHs, CIpaBOuYHble MocoOusi, pecypchl MHTepHeTa),
aHaJIM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUJIOB M (POpPM MpeAcTaBiIeHUs, KPUTUUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEYUBOCTH;

- (opMyIUpOBaTH 3aMpOChl U NPHUMEHATh Pa3IMYHbIE METOAbI IpPU IMOUCKE U OTOOpE
uHbopMaluu, HeOOXOIMMOM [Tl BHITOJHEHHSI Y4eOHBIX 3a71a4u ONpeAeIEHHOTO TUIIA;



- MpuoOpeTaTh OMBIT UCHOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSTENILHO BBIOMPATh ONTUMANIbHYIO (hOpMy IMpeacTaBieHust HHPOPMAIUH (CXEMBI,
rpaduKu, AMarpaMmsbl, TaOJIULIbI, PUCYHKH U JPYTHE);

- HCMOJB30BAaTh HAYYHBIM SI3bIK B KayeCTBE CpEACTBA NpU paboTe C XUMHUYECKOU
uHpOpMaIeil: TpUMEHITh MEXIpeAMETHbIe ((pu3nueckue U MaTeMaTHUECKHUe) 3HAKU U
CUMBOJIBL, (hOpMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

- HCTIOJIH30BAaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMUECKHUE CPEACTBA HATJISTHOCTH.
OBnaznenue yHuBEpCaTbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSMU:

- 3aJ]aBaTh BOIPOCHI 0 CYHIECTBY 00CYK/IaeMOM TeMbl B XOJI€ TUAJIOTa W/UIU TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (HOPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBITIOJHEHUS
NpeI0KEHHOH 3a1a4u;

- BBICTYyNaTh C IMpe3eHTaluel pe3yibTaToOB MO3HABATEIBHON JESITENbHOCTH, MOTYYEHHBIX
CaMOCTOATENFHO WJIM COBMECTHO CO CBEPCTHHUKAMU TMPU BBIMOIHEHUH XHWMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUUECKOW pabOThl M0 MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peannzanuy y4eOHOro MpoeKTa U (OpMYyIUPOBATH BHIBOABI MO Pe3yIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUMN ITyTEM COTJIACOBAHMSI TIO3UIIMM B X0A€ 0OCY>KIEHUS M1 OOMEHA MHEHUSIMHU.
OBnazieHNe YHUBEPCATbHBIMU PETYISTUBHBIMU ACUCTBUSIMU:

- CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO NO3HABATENIbHYIO JEATEIbHOCTD,
ornpeaenss e€ 1esu U 3a7ja4n, KOHTPOJIUPOBATh U 110 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh
MpeajiaraéMblii aNTOPUTM JCUCTBUM MPU BBIIOJIHEHUH YYEOHBIX M HCCIEAOBATEIHCKUX
3aja4, BEIOUpath Hanbomee 3¢ (HEeKTUBHBIN CIOCO0 UX PEIIeHHS C YUETOM MOTYyYEHUS] HOBBIX
3HAHHUM O BEIIECTBAX U XUMUYECKUX PEAKITUIX;

- OCYILIECTBJISATh CaMOKOHTPOJb CBOEH JEsATeJbHOCTH Ha OCHOBE CaMoOaHalu3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJITACC

[IpeameTHbIE pe3ysIbTaThl OCBOEHUS Kypca « Oprannueckas XUMHUsD) OTPaXKaroT:

- chOpPMUPOBAHHOCTD MPEICTABICHUHN O XUMHUIECKOM COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHHUH SBIICHUN IPUPOJIBI, B POPMHUPOBAHUH MBIIIICHUS
U KyJIbTYpHI JIUYHOCTH, €€ (YyHKIIMOHATHHOW TPaAaMOTHOCTU, HEOOXOIUMOU Ui PEUICHHUS
MPaKTUYECKUX 3a7a4 U SKOJOTUYECKA 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOTHOM CPENIE;

- BJAQJCHUE CUCTEMOW XHMMHYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
MOHATUS (XUMHYECKUN JJIEMEHT, aToM, OJJICKTPOHHas o000Ji0uka aToma, MOJIeKya,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XHWMHUYECKasl CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpall€HHAas), MOJb, MOJISIPHAsI Macca, MOJIAPHBIM O0BEM, YriaepoaHbIN
CKemeT, (PYHKIIMOHAIbHAS TPYIINa, paauKall, U30MEpHs, U30MEPbl, TOMOJOTUYECKUNA P,
TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOJ M a30TCOJIEPKAIIUE COCTUHEHUSI, MOHOMED, MTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COCIUHEHUS); TEOPUU U 3aKOHbI (Teopus
CTpOeHMsI oprannyeckux BemecTB A. M. bytinepoBa, 3aKOH COXpaHEHHUSI MAaCChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIUE B
OCHOBE NOHMMAaHUSI MPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SIBJICHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIOJb30BAaHUHM Ba)KHEUIITHX
OpPTraHUYECKHUX BEIIECTB B OBITY U IPAKTUYECKON JIEATETLHOCTH YEIOBEKA,;

- c()OpMUPOBAHHOCTh YMEHUN BBISIBIISITH XapaKTEPHbIE IPU3HAKU MMOHATUN, yCTaHABINBATh
X B3aMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IIOHATUS IIpU OINKMCAHUU COCTaBa,
CTPOEHHUS U NTPEBPALLICHUN OPTaHUYECKUX COCIMHEHUN;



- c(hOpMUPOBAHHOCTH YMEHHUM HCIOJIb30BaTh XUMUYECKYIO CUMBOJMKY JUJISI COCTABICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaii€HHOM) (QopMysl OpraHMYEeCKUX
BEUIECTB M YpPaBHEHUN XMMHUYECKUX pPEaKUWUW, HM3rOoTaBIUBAThb MOJEIH MOJEKYI
OpraHUYECKUX BEHIECTB JI1 WUIIOCTpPAlMM HMX XHUMHUYECKOTO U TMPOCTPAHCTBEHHOIO
CTPOCHHUS,

- ¢(hOpMHUPOBAHHOCTH YMEHHUH YCTaHABINBATH MIPUHAICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB MO0 MX COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIACCY/TpyIIe COEIMHEHHM
(YrineBoopobl, KHUCIOPOA M a30TCOJAEPXKAIUE COEIUHEHUS, BBICOKOMOJICKYJISIPHBIC
COCMHEHUS), 1aBaTh UM Ha3BaHMs 10 cucteMatudeckoil HomeHkinarype (IUPAC), a Takxke
OPUBOJUTh TPUBHAIBHBIE HA3BaHUA OTIEIbHBIX OPraHMYECKHX BEUIECTB (ITHIIEH,
MPOTMJICH, alleTUJICH, STUJICHIJIMKOb, TJIMLEPUH, (peHomn, Gopmanbaerus, aneranbaerus,
MypaBbHHasi KHUCJIOTA, YKCyCHasi KHUCJIOTa, OJIEMHOBAsl KHCIJIOTa, CTE€ApUHOBAs KHCIIOTA,
TIII0K03a, (PPYyKTO3a, Kpaxmal, LeJUIi0103a, MIULIUH);

- c(OpPMHPOBAHHOCTh YMEHUSI OMpPEACNATh BUABl XUMHUYECKOW CBSI3M B OPTaHMYECKHUX
COEIMHEHUAX (OJJMHAPHBIEC U KPATHBIE);

- c(OPMUPOBAHHOCTh YMEHHS MPHUMEHATH IMOJOXKEHHSI TEOPHUH CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. BytnepoBa aiis 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
Y CTPOCHUS; 3aKOH COXPAHEHUS MACChI BEIIECTB;

- c(opMHPOBAaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOCHHUE, (GUBNYECKUE H
XUMUYECKME CBOWCTBA TUIHMYHBIX MPEICTABUTEICH pPA3THUHBIX KJIACCOB OPraHUYECKUX
BeIIecTB (METaH, dTaH, dTWJICH, IPOMMIICH, alleTUieH, OyTtaaueH-1,3, metunOyTaauen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STHUJICHTJIUKOJIb, TJIUIEPUH, (EHOJI, alleTalIbJIETU/l, MypaBbUHAS U
YKCyCHasi KHCJOTBI, TJIIOKO3a, KpaxMmaj, IIeJITII0J03a, aMUHOYKCYCHAasl KHCJIOTa),
WUTIOCTPUPOBATh TE€HETHUECKYIO CBSI3b MEXJYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYI;

- c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHHKH YIIJIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOHBIN Ta3, yroyb), CIOCOOBI UX MEPEepabOTKH U MPAKTUIECKOE MPUMEHEHNE
MPOIyKTOB NEPEPaOOTKH;

- c(hOpMHUPOBAHHOCTh YMEHHM MPOBOIAUTH BBHIYHMCICHHS 0 XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOIYKTa PEAKIIMU M0 W3BECTHBIM
Macce, 00bEMY, KOJTHUYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

- c(pOpMUPOBAHHOCTh YMEHUI BIAJAETh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/IaX HAYUYHOTO
MO3HAHUA, WCMOJb3YEMbIX B XUMHUU TPU HM3YyUYCHUU BEIIECTB W XUMUUYECKHUX SBJICHHUI
(HabOmrofieHue, W3MEpPEHHEe, SKCIEPUMEHT, MOJECIMPOBAHUE), HMCIOJIb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHUS ISl MPUHATUS PEUICHU B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEIICCTBAMU U MX MIPUMEHEHUEM;

- ¢(popMUPOBAHHOCTH YMEHHM COOJIIOAATH MpaBuja MOJb30BAHUS XUMUYECKON MOCYJ0U U
7a00paTOpHBIM  O0OpYJOBAaHUEM, a TakKe IIpaBuUjia oOOpaleHuss C BEIIECTBAMHU B
COOTBETCTBHH C MHCTPYKITUSMU TIO BBITIOJTHEHHIO JJAOOPATOPHBIX XUMUUYECKHUX OTIBITOB;

- c(hOpMHUPOBAHHOCT, YMEHHMU TUUIAHUPOBATH W BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalleHusl OPraHMueCcKUX BEUIECTB MPU HAIPEBAHHMHM, NOJYUCHHUE ATHIICHA U U3yUYECHUE
€ro CBOMCTB, KaUYECTBEHHBIC PEaKIUd OPTaHMYECKHX BEIIECTB, JACHATypalus OeIKOB Mpu
HarpeBaHWM, I[BETHHIE pEaKIMH OCJIKOB) B COOTBETCTBUM C TMPaBUJIAMU TEXHUKH
O0e3omacHOCTH TMpu OOpalleHUH C BEIIeCTBAMU U JaO0OpaTOpPHBIM OOOpPYIOBAHHUEM,
MIPEACTABIATh PE3yJbTaThl XWMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucCu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKINI ¥ POPMYITHPOBATH BEIBOIBI HA OCHOBE ATHX PE3YJIbTATOB;

- c()OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATh XMUMHUYECKYI0 HH(OpPMAIUIO,
MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpelacTBa maccoBoil uHpopmanmu, MuTepHeT M

JpyTHX);



- chOpMUPOBAHHOCTh YMEHHMM COOJIO/IaTh MpaBWjIa HSKOJOTHUYECKH I11eJIecO00pa3HOTO
MOBEJICHNUSI B OBITY W TPYJOBOM ACATEIHLHOCTH B IIETISAX COXPAHEHMS] CBOETO 3J0POBbBS U
OKpYXawuern IPUPOAHOM Cpelbl, OCO3HABATh OINACHOCTh BO3ACHCTBUS HA KUBBIC
OpTraHU3Mbl ONPEJECIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIci mokazatens [I/IK,
MOSICHSTh Ha TMPHUMEPAX CIOCOObI YMEHBIIIEHUS | TPEAOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA HA OPTaHU3M YEIIOBEKA;

JUIsE OOYYaroIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbSi: YMEHHE TPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METOAaX IMO3HAHUS BEIIECTB U XMMUYCCKUX SBICHUM.

11 KITACC

[IpeameTHbIE pe3yIbTaThl OCBOEHUS Kypca «O011as 1 HeopraHmueckasi XuMHUsD» OTPaXKaroT:
- c(OpMHUPOBAHHOCTh TMPEJICTABICHUNA: O XHUMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpPA, POJIM XMMHU B MO3HAHUU SIBICHUM MPUPOJBI, B (hOpMHUpPOBAHUU
MBIIUICHUS ¥ KYJIbTYpPbl JTUYHOCTH, €€ (QyHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] MPAKTHYECKUX 3aJad U HKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30POBBIO ¥ IPUPOJHOM CPEJIE;

- BJIQJICHUE CHUCTEMOM XHMHWYECKHMX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraronue
MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JICKTPOHHBIC OPOUTAIIH ATOMOB,
HOH, MOJIEKYJIA, MOJIb, MOJIAPHBII 00bEM, BAIEHTHOCTb, 3J1€KTPOOTPULIATENILHOCTD, CTETIEHb
OKHUCJICHHS, XUMHMYECKasl CBs3b (KOBAJICHTHAsl, MOHHAs, METaJUIMYeCKasi, BOJOPOJHAs),
KpUCTAUTMYECKAas] PpEIIETKa, THUMbl XUMWUYECKUX pPEaKLHil, pacTBOp, OJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJUTHYECKAs JUCCOLMALUSA, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOW pPEaKIM{, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
SJICKTPOJIUTUYECKON aucconmanuu, nepuoanueckund 3akoH . M. MenpeneeBa, 3akoH
COXpPAaHEHMS MacChl BEILIECTB, 3aKOH COXPAHEHHUSI U IIPEBPALLEHUS YHEPTUU [P XUMUYECKHUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3bIK XUMHH, MUPOBO33PEHUECKHUE 3HAHUS,
JeXaluye B OCHOBE NMOHUMAHMS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBICHHI,
(akTONOrMYEeCKUEe CBEACHHMS O CBOWCTBAaX, COCTaBe, IMOJIy4YeHUU U O€30MacHOM
WCIIONb30BAaHUN BAKHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY U NPAKTHYECKOU
NEATENBHOCTH YEJIOBEKA;

- chopMHPOBAaHHOCTh YMEHUM BBISIBISTH XapaKTEPHbIE PU3HAKK TOHSATUH, YCTaHABIUBATD
UX  B3aUMOCBS3b, HCIOJIB30BAaThb  COOTBETCTBYIOLIME IIOHATHS IIPU  ONMCAHUH
HEOPraHMYECKUX BEIIECTB U UX MPEBPAILICHHIA;

- ¢(hOpMHUPOBAHHOCTH YMEHUN HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsi COCTaBJICHUS
(GopMyJ BELIECTB U YPAaBHEHUN XMMHUYECKHUX PEAKIMN, CUCTEMATUYECKYI0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHbIe Ha3BaHMs OTIEIHHBIX HEOPTaHWYECKUX BEHIECTB (yrapHBIA ras,
YIJIEKUCIBIN Ta3, aMMUaK, raléHasl M3BeCTh, HEraléHas U3BECTh, IUTHEBAs COAA, TUPUT U
Ipyrue);

- ¢(hOpMHUPOBAHHOCTH YMEHUM ONPECNIATh BaICHTHOCTh U CTETICHh OKUCIICHUS XUMHUECKHUX
AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAs, METAJNINYECKasi, BOJOPOAHAS]) B COCIMHEHUSAX, THUMN KPUCTALTUYECKON pPEIIETKU
KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJIEKYJIApHAs, MOHHAs, METa/NINYecKas), XapakTep
Cpeabl B BOJHBIX pACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

- c()OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHA/ICKHOCTh HEOPTaHWUYECKUX BEILIECTB
M0 WX COCTaBy K OMNpPEACIEHHOMY KIACCy/Tpymre COeAMHEHWH (MPOCTHIE BEIIECTBA —
MeTaJUTbl 1 HEMETAIIJIbI, OKCHIbI, OCHOBAHMSI, KUCJIOTHI, aM(DOTEpHBIEC THAPOKCHIBI, COJIN);

- c(OpMHPOBAHHOCTh YMEHUW pACKpbIBaTh CMBICI mepuoguueckoro 3akoHa [ U.
MenneneeBa M JI€MOHCTPUPOBATH €ro CUCTEMATU3HPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOrHOCTUYECKYIO (DYHKIIUHY,



- chOpPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX IEMEHTOB 1—4 nepuonos llepruonnyueckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
JI. W. MenneneeBa, WCHONB3Ys TMOHITUS «S-, P-, O-2JEKTPOHHBIE OpPOHTAIIY,
«IHEPreTUYECKNE YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUUECKUX
JJIEMEHTOB M HMX COEOMHEHUM MO0 mnepuogaM u rpynnam l[lepuoamdyeckon cuctembl
xuMudeckux snemeHToB 1. 1. Menaeneena;

- c(pOPMUPOBAHHOCTH YMEHHM XapaKTEepHU30BaTh (OMKUCHIBATh) OOIIME XUMUYECKHE CBOCTRA
HEOPraHUYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, OJTBEPKIATH CYIIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEXKJIY HEOPraHWYECKUMHM BEIIECTBAMH C IOMOUIbIO ypaBHEHMI
COOTBETCTBYIOILIUX XUMUYECKHUX PEAKIIUH;

- cOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUUYECKUE PEAKIUU 1O Pa3TUUHBIM
npuU3HaKaMm (YUCIy M COCTaBYy pPEarupylolIMX BEHIECTB, TEIIOBOMY 3(PQEKTy peakiu,
U3MEHEHUIO CTENeHEl OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH peaKlMU, YYacTHIO
KaTann3aTropa);

- c(hopMHPOBAHHOCTH YMEHUHN COCTABIATh YPABHEHUS PEAKIIMA PA3IMYHBIX THIIOB, TIOJHBIC
U COKpalI€HHbIE YpAaBHEHUS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IIPH KOTOPBIX
3TH peakl UAYT J0 KOHLA;

- c(hOpMHUPOBAHHOCTHh YMEHUW MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBECHHBIN
COCTaB pPAa3JINYHbIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

- ¢(hopMUPOBAHHOCTH YMEHHUI PACKPBIBATH CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX
peakimii MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOIO OaaHca 3TUX peaKiuii;

- cOPMUPOBAHHOCTh YMEHUN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT
pasnu4HbIX (PAKTOPOB; XapaKTep CMEUICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTU OT
BHelHero Bozaencteud (nmpuniun Jle [larense);

- chOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMHUUECKHUE MTPOIIECCHI, JICJKAIIUE B OCHOBE
MPOMBIIIVICHHOTO TIOJMyYEeHHsSI CEPHOM KHCIIOThI, aMMHUakKa, a Takxke C(POPMUPOBAHHOCTH
npenctaBieHnid 00 OOHmMX HAyYHBIX TMPUHIUIAX W IKOJOTHYECKUX MpodiieMax
XUMHYECKOT0 IIPOU3BOJICTBA;

- c(opMUPOBAHHOCTH, YMEHHM MPOBOJIWUTH BBIYHCICHHS C MCHOJIB30BAHHEM TOHSATHUS
«MaccoBasi J10Ji1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH ra30B MPU XUMHYECKHUX
peaklMsIX, Macchl BelIeCTBa WM OOBEMA ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, TEIIOBOro 3¢dekrta
peaKuy Ha OCHOBE 3aKOHOB COXPAaHEHWs MACChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS
JHEPIUH;

- ¢(OpMHPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUiia TOJH30BAHUS XUMUYCCKON MTOCYA0U U
Ja00paToOpHBIM  O0OpYJOBAaHUEM, a TakKe IIpaBuUjia oOOpaleHus C BEIIeCTBAMHU B
COOTBETCTBHUH C MHCTPYKIUSIMU IO BBIMOJIHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OTBITOB;

- c(hOpMUPOBAHHOCTh YMEHHMU TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT
(pasznokeHre TEpPOKCHIa BOJOPOJA B MPUCYTCTBHHM KaTalU3aTOpa, ONPEICICHHE CPEJIb
pPacTBOpPOB BEWLIECTB C MOMOIIBK) YHUBEPCAIBHOTO WHIAWKATOPA, BIHMSHUE Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIIMH, PeaKI[Mi MOHHOTO OOMEHa, KaueCTBCHHbBIC
peaknmu Ha cynbdaT-, KapOOHAT- W XJOPUI-aHUOHBI, Ha KAaTHOH aMMOHHUS, pEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a4ad 1o teMaM «Mertamiey u «HemeTtannbsy) B COOTBETCTBUU C
NpaBWJIaMU TEXHUKH O€30MacHOCTH NpU OOpallleHWu C BEUIECTBAMH M J1TAOOPATOPHBIM
00opyI0BaHUEM, TIPEICTABIIATh PE3yJIbTAaThl XUMHUUECKOTO YKCIIEPUMEHTa B (hopme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peakiuil u (QopMyIHpoBaTh BHIBOJABI HAa OCHOBE ASTHUX
pE3ybTATOB;



- CCI)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KpI/ITI/I‘IeCKI/I aHaJ'H/IBI/IPOBaTL XI/IMI/I‘IGCKyIO I/IH(i)OpMaHI/IIO,
HOquaeMYIO n3 pa3H51x NCTOYHUKOB (Cpe,Z[CTBa MaCCOBOfI KOMMyHI/IKaLII/II/I, I/IHTepHeT n
ApYTHUX);

- chOpPMUPOBAHHOCTL yYMEHHMM COOJIOAaTh NpaBWja ASKOJOTHUYECKH I1eJIecO000pa3HOTo
IIOBCIACHHUA B 6BITy nu TPYI[OBOﬁ ACATCIBbHOCTU B LICIIAX COXpaHeHI/IH CBOCTO SI[OPOBLH nu
OKpY)KaIOHlef/i HpI/IpOI[HOﬁ Cpe,I[I:.I, OCO3HaBaTb OIIACHOCTH BOB,Z{@fICTBI/ISI Ha JXWBBEIC
OpraHHU3MBbIL OHpeI[eJIéHHLIX BCIIICCTB, IIOHHMMAasa CMBICJII ITIOKa3aTCiIA HI[K, IIOJACHATH Ha
MpUMeEpax CrocoObl YMEHBIICHHUS M MPEJOTBPAILICHUS HX BPEIHOTO BO3JEHCTBUSA HA
OpraHu3m YCJIOBCKA,

- IJIA O6y‘-IaIOHII/IXC}I C OI'pPaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbs: YMCHHUC IMPHUMCHATH
3HAHUA 06 OCHOBHBEBIX ,Z[OCTYHHBIX METOAaxX IMO3HAaHHA BEIICCTB U XUMHWUYCCKUX ﬂBJ‘IGHI/IfI.

TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJUMBIX HA OCBOEHME KAXKJI0M TEMbI, B TOM UUCJIE
C YYETOM PABOYEH MIPOI'PAMMBbBI BOCIIUTAHUSA

Tematuueckoe rianupoBanue o xumuu 10 — 11 kacca, coctaBieHo ¢ yuéToM padboueit
MporpamMMbl BOCIIMUTaHMs. BocnuTaTtenbHbI NOTEHIHAT JAHHOTO Y4eOHOro mpeamera
obecrieunBaeT peaau3alluio eJIeBbIX NpuopuTeToB odyyatommxcs COO.

enesiM npuoputeToM Ha ypoBHe COO sBisieTca co31aHue OJaronpusiTHBIX yCIOBHI
IUISL Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOUIEHWUN IIKOJIBHUKOB, M IPEXKIE BCETO
LEHHOCTHBIX OTHOILICHHI:

- CTAHOBJICHHME COOCTBEHHOM »W3HEHHOW NO3UIMH MOJIPOCTKA, €ro COOCTBEHHBIX
LIEHHOCTHBIX  OpHEHTAalMid K 3HAHUSAM KaK HHTEIUIEKTYallbHOMY  pecypcy,
oOecnieunBarolieMy Oyayiee dYeloBeKa, KakK pe3ysbTaTy KpOIOTJIMBOTO, HO
YBJIEKATEIHLHOTO YU4eOHOTO TPY/a;

- CIIELMAJIBHO pa3paboTaHHble (POPMBI 3aHATUS - YPOKH, 3aHATUA-IKCKYPCUH, KOTOPbHIE
pacuMpsoT 00pa30BaTEIbHOE MPOCTPAHCTBO MPEAMETa, BOCHUTHIBAIOT JTHOOOBH K
MIPEKPACHOMY, K PUPOJIE, K POJHOMY FOPOAY;

- NOOYy>KJIeHne 00yJaroluxcsi cOOJII0IaTh HA YPOKE OOLIENPUHATHIE HOPMBI IOBEICHHUS,
npaBuia OOILIEHHS CO BCEMHU YYaCTHHUKaMU OOpa3oBaTEIbHOIO MpPOLECcCa, MPUHLIUIIBI
y4eOHOM JUCUUILIMHBI UM CaMOOpPraHU3alli Yepe3 3HAKOMCTBO UM B MOCIEAYIOLIEM
cobOmonenue «IIpaBus BHYTpEHHETO pacnopsaka oOy4darouuxcs», B3aMMOKOHTPOJIb U
CaMOKOHTPOJIb O0yUarOIINXCS;

- IPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K LIECHHOCTHOMY ACIEKTY M3y4aeMbIX Ha YPOKax
SIBJICHUM Yepe3 CO3aHHe CIEIUATbHBIX TEMAaTUYECKUX MMPOCKTOB, OpraHU3aus padoThI
C TIOJIy4aeMOM Ha ypOKE COIMaIbHO 3HAaYUMOUN WHGOpMAIMell — WHUIMAPOBAHUE €€
00CYX/IeHHsI, BBICKA3bIBAHUS YUYAIIUMUCS CBOETO MHEHHS IO €€ TOBOJY, BBIPAOOTKHU
CBOETO K HEW OTHOIIICHUS, PA3BUTHE YMEHUS COBEPIIATh MPABUILHBIN BHIOOD;

- VUHUIMUPOBAHHE M TOMAJIEPKKA HCCIEAOBATEIbCKON JESITeNIbHOCTU IIKOJbHUKOB B
paMKax peaqu3alid WMH HWHIWBUAYAJIbHBIX U TPYNIOBBIX HCCIEI0BATEIbCKUX
IPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOATEIHLHOTO
pEelIeHUs] TEOPETHYECKOM MpoOJieMbl, HaBbIK TE€HEPUPOBAaHUS U  OPOpPMIICHUS
COOCTBEHHBIX UJI€H, HABBIK YBAKUTEJIBHOTO OTHOIIECHHUS K UYKUM UM, O(OPMIICHHBIM
B paboTax JApyrux uccieAoBarelield, HaBBIK IyOJMYHOTO BBICTYIUICHUS TEpes
ayIUTOPUEH, apTyMEHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU 3PEHUS;

- IPOBEACHUE YUEOHBIX (OJMMIHA/bI, 3aHUMATEIbHbIE YPOKU U MATUMHUHYTKHU, YPOK -
JIEJI0OBAsl UTPa, YPOK — IyTELIECTBUE, YPOK MACTEp-KJIacC, YPOK-UCCIEI0BAaHNUE U JIp.) U



y4eOHO - pa3BlEKaTEIbHBIX MEpPONpUATUN ( BUKTOPHUHBI, KBECTHI, JUTEpaTypHas
KOMIIO3ULIKSI, €CTECTBEHHO-HAYYHBIE IIEPBEHCTBA, KOHKYPC PHUCYHKOB, JKCKypCHS,
BBIIYCK IIKOJIbHOM Ta3eThl, U Ip.);

- YCTaHOBJICHHWE JOBEPUTENIBHBIX OTHOLICHHN MEXKIYy YYUTEIEM M €ro y4eHUKaMH,
CIIOCOOCTBYIOLIUX TMO3UTUBHOMY BOCIPHUSATHIO YYalllUMHCS TpeOOBaHUNH U TPOCHO
YUUTENSl Yyepe3 KMBOM JUajor, MPUBJICUCHUE UX BHUMaHUS K 00CYXIaeMOW Ha YpOKe
uH(pOopMaIK, aKTUBU3ALMIO UX MO3HABATEIBHOU JIEITEIbHOCTU Yepe3 UCIOIb30BaHUE
3aHUMATEJIbHBIX AJIEMEHTOB, UCTOPUI U3 )KU3HU COBPEMEHHUKOB;

- ucnoas3oBanre MKT m aucTaHUMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHII OOydeHHs,
o0ecnevnBaroIIUX COBPEMEHHbIE aKTUBHOCTU O0yYaronmxcs (IporpaMMbI-TpeHAKEPHI,
BEOMHApBI, TECThl, 3a4€Thl B DJIJIEKTPOHHBIX MPWIOKEHUSAX, MYJIbTUMEAUITHBIC
Mpe3eHTAlNK, HAyYHO-TIONYJSIpHbIE Tepenaun, (GUiabMbl, 00ydaroIiue CanThl, YPOKHU
OHJIAITH, BUJICOJICKIINU, OHJIATH-KOH(EPEHIIUH U 1. );

- WCIOJIb30BAaHUE BOCIHTATEIBHBIX BO3MOXHOCTEHM COAEpX aHUS YYEOHOro IMpeameTa
yepe3 AEMOHCTPALUIO JIETSAM NPUMEPOB OTBETCTBEHHOI'O, I'PAKIAHCKOIO ITOBEIEHMS,
IPOSIBJICHUSI YEJIOBEKOIIOOUS U J0OpOCEpIeYHOCTH, MEPEBOJ COACPKAHUS C YPOBHS
3HaHUU Ha YpOBEHb JMYHOCTHBIX CMBICIIOB, BOCHPHUATHE LIEHHOCTEH dYepe3 moadop
COOTBETCTBYIOILIMX 3aJay JJIsl PEIICHUs, MPOOJIEMHBIX CUTyallil Ajisi 0OCYXICHUS B
KJ1acce,

- IPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX (DOPM pabOThI yUalIUXCsi: UHTEIICKTYIbHBIX
UTrp, CTUMYJIUPYIOIIMX T[O3HABATEIbHYI0 MOTHUBALMIO UIKOJIBHUKOB; JUCKYCCHIA,
KOTOpBIE JTAIOT yYaIUMCS BO3MOXHOCTh MMPUOOPECTH ONBIT BEICHUS KOHCTPYKTHBHOTO
auanora B aTMocepe HMHTEIUIEKTYyallbHBbIX, HPABCTBEHHBIX M  3CTETUYECKHX
MEepPEeKUBAHUM, CTOJIKHOBEHUU PA3JMYHBIX B3IJIAJ0B M MHEHHH, MOWCKAa HCTHHBI U
BO3MOXHBIX MTyTEeH pelIeHus 3a1a4i WA MPoOJIeMbl, TBOPUECTBA YUUTENS U YHAILIUXCS;
- TPYIIOBOM pabOThl WU PabOTHI B Mapax, ¢ 1eIbl0 00yYeHUs: KOMaHAHOW padoTe U
B3aMMOJICUCTBUIO C APYTMMH J€TbMHU, MOCTAHOBKH OOIIEW LEeNd, s JTOCTHUKEHUS
KOTOPOM KaXJbIM JIOJDKEH BHECTH WHJAWBUIYAJIBHBIM BKJIAJ, PACIPEICIICHUIO POJIEH,
pednexcuei BKIaaa Kax10ro B 00IIUiA pe3yibTar;

- UCIOJIb30BaHUE BU3YaJIbHBIX 00pa30B (IIPEIMETHO-3CTETUUYECKONW CpeJibl, HarJsaHast
aruTanys  IIKOJIBHBIX  CTEHJOB, IPEJAMETHOW  HAINPaBIE€HHOCTH, COBMECTHO
IPOU3BOANMBIE BUACOPOIUKHU IO TEMaM YpOKa);

- BKJIFOUYEHHE B YPOK UTPOBBIX MPOLIEYP, KOTOPBIE MOMOTatOT MOAAEPKATh MOTHUBALIUIO
JE€TEN K MOJYYEHUIO 3HAHUM;

- COBET NPO(PHIAKTHUKKA MO BOMPOCAM HEYCNEBAIOUX OO0Y4YaIOIUXCA C IENbI0
COBMECTHOT'O COCTABJIEHUS IUIaHA JIMKBUAAIMU aKaJIEMHUYECKOM 3aJ0JKEHHOCTH IO
peaMeTaM;

- ucnoas3oBanue TexHonoruu «lloprdonnoy, ¢ 1enbl0 pa3BUTHS CaMOCTOATEIBLHOCTH,
pedaekcun M CaMOOLEHKH, IUJIAHUPOBAHUS MESATEIbHOCTH, BHJICHUS TPABUIBHOTO
BEKTOpA JIJIsl JaTbHEUIIIETO pa3BUTHUS CTIOCOOHOCTEH.

- VHUIMUPOBAHME M NOJJEPKKA HCCIEAOBATEIICKOW NESATEIbHOCTH LIKOJIBHUKOB B
paMKax peaau3alid WMH HWHIWBUAYAIbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX
MIPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh TPUOOPECTH HABBIK CAMOCTOSATEIHHOTO
pelIeHUsT TEeOpeTHYeCKOM mpoOjemMbl, HaBBbIK T'€HEpUPOBaHUA U  O(OPMIICHUS
COOCTBEHHBIX U/, HABBIK YBAKUTEIHHOTO OTHOIIIEHUS K YY>KUM UAESIM, 0()OPMIICHHBIM
B paloTax JApyrux HcCcienoBaTeNeld, HaBBIK IMyOJWYHOIO BBICTYIUIGHHUS IEpen
ayJIUTOpPHEN, apryMEHTUPOBAaHUS M OTCTaWBaHUS CBOEH TOYKM 3peHus (ydacTue B
KOHKypCcaX, BBICTaBKax, COPEBHOBAHUSIX, HAYYHO-TIPAKTUYECKUX KOH(PEPEeHLHUSIX,



dbopymax, aBTOpCKHE MyOJIMKAIMKA B M3JIAHUSAX BBINIE IKOJLHOTO YPOBHS, aBTOPCKHE
MIPOEKTHI, YCTICIITHOE TTPOXO0KICHNE COMMAIBHON U TIPO()ECCHOHATFHON MPAKTHKH ).

10 KJIACC
KoJsinyecTBo yacoB
N ni/nt HaumeHoBaHue pa3jiesioB U TeM Kourpo | Mpakru | JAeKTPoHHBIE (H(pPOBLIE)
MPOrpaMMbl Beero | abubie | yeckme | 00pa3oBaTebHBIE pecypchl
padoThl | padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
M il I
coenunennii A. M. Byrieposa LIOK https://myschool.edu.ru/
| Wroro no pazneny | 3 |
| Pa3nes 2. Yriesogopoasl
21 [IpenenpHbIC YrIIEeBOIOPOIBI — 9 bubimoreka
AJIKAHBI ITOK https://myschool.edu.ru/
29 HenpenenbHbie yrieBoaopob: 6 1 bubnuoteka
AJIKCHBI, aJIKQJUCHBI, aJIKHHBI IHOK https://myschool.edu.ru/
2.3 ApoMaTudeckue yriieBoa0pOIbl 2 BH6HHOTeK_a
1TOK https://myschool.edu.ru/
24 [IpupoiHBIE UICTOYHUKHU 3 1 bubnuoreka
yIJI€BOJIOPOJIOB U MX MepepaboTka ITOK https://myschool.edu.ru/
| Wroro mo pazneny | 13 |
| Paznen 3. Kuciopoacoaepixamme opranndeckKue coenHeHust
31 Criuprl. exon 3 Epgﬁﬁgg?lmyschool .edu.ru/
39 Anspaeruasl. KapOoHOBBIE 7 1 bubnnoreka
KUCJIOTHI. CII0KHBIE dHUPBI LIOK https://myschool.edu.ru/
33 ¥ TICBOJIEL 3 L E?&ﬁ?pesﬁ?/myschool.edu.ru/
| Hroro no paszaeny | 13 |
| Pasnen 4. A3orcoaep:kamye opraHudecKie coeIMHeHUus
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3 EI/(I)6§P;I(;tT§SK:?/mVSChOOI.e du.ru/
Wroro mo pazneny 3
| Pasznea S. BoicokoMoJieKy/JIIpHbIE COeINHECHUS
51 [Tmactmaccer. Kayuyku. Bomokna 2 E?&?ﬁfgg?/myschool.e du.ru/
| Hroro no paszneny | 2 |
OBUIEE KOJIMYECTBO YACOB I10 34 9 2
I[TPOTPAMME

11 KJIACC


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KoJsimyecTBOo 4acoB
Ne n/nt HaumeHnoBaHue pa3jesioB U TeM Kontpo | lIpaktu | J/1eKTPOHHEIEe (1H(pPOBLIE)
NMPoOrpaMmblI Beero | abubie | yeckme | 00pas’oBaTe/ibHbIE pecypchl
padoThl | padoThI
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHune aToMOB.
T 3 BuGmorera
' PO LTIOK https://myschool.edu.ru/
XUMHYECKHX 31eMeHToB /1. U.
Meupeneena
19 CtpoeHue BemecTa. 4 bubnmoreka
' Muoroo6pasue BelecTB ITOK https://myschool.edu.ru/
bubnmoreka
13 XHMUIECKHE PeaKiii 6 1 1 ITOK https://myschool.edu.ru/
Hroro 1o pasaen 13 bubmorexa
pasiely IOK https://myschool.edu.ru/
Paznen 2. Heoprannuyeckasi xumus
bubnmmoreka
2.1 Merauil 6 1 ITOK https://myschool.edu.ru/
bubnmoreka
2.2 Hemeranp: 9 1 1 ITOK https://myschool.edu.ru/
23 CBs13b HCOPTAaHUYECKUX H 5 bubnuoreka
' OpPraHu4eCKUX BEIICCTB ITOK https://myschool.edu.ru/
HTtoro no paznen 17 bubmmorexa
pasaeiy ITOK https://myschool.edu.ru/
| Paznea 3. Xumnd u :Knu3HbL
bubmmorexa
3.1 KHMU5L 1 KH3HD 4 ITOK https://myschool.edu.ru/
| Wroro no pazgeny | 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOT'PAMME
Xumua

MpoBepaemble TpeboBaHUA K pe3yibTaTaM OCBOEHUA OCHOBHOM

obpasoBatenbHoii nporpammbl (10 Knacc)
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Kon
IpoBepsieM
oro
pe3yJbTara

[IpoBepsieMbie peIMETHBIE PE3YIIBTATHI OCBOCHHUSI OCHOBHOM 00pa30BaTeNbHOM
MIPOrpaMMBbI CpEHETo 00111ero 00pa3zoBaHus

1

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUU

11

CdopmupoBaHHOCTH MPEJICTABICHUI 0 XAMHYECKON COCTaBJIAOLIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUI MPUPOIBI, B
(hOpMUPOBAHUH MBIIIUICHUS U KYJIbTYPhI THYHOCTH, €€ (YHKITHOHATHLHON TPAMOTHOCTH,
HEOOXOIUMOM NIl pelIeHus] MPAKTHUYEeCKUX 3aJa4 M KOJOTUYeCKH O00OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpAasl BKJIKOYAET: OCHOBOIMOJIATAlOUINE
IIOHATUS (MOJICKyJIa, BaJICHTHOCTD, BJIGKTpOOTpI/II_[aTeJIbHOCTB, CTCIICHb OKHUCJICHUA,
XUMHYECKas CBS3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA O0bEM, YIIIEPOJHBIN CKENeT,
GyHKIMOHATBHAS TPYIIA, PATUKAN, H30MEPHs, H30MEpPbI, TOMOJOTHMYECKHH psiI,
TOMOJIOTH, YTJI€BOJOPO/IbI, KUCIOPOA- ¥ a30TCOAEPIKAIIUE COSAUHEHUSI, OMOJIOTUUYECKH
aKTUBHBIC BemiecTBa (yrJCBOJBI, KUPBI, OCIKHU), MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOPHs] XUMHUYECKOTO
CTpoeHHsi  opranmdyeckux  BemectB  A.M.  byrinepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHH, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJIyYeHUH ¢ OE30MaCHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPraHUYECKUX U
OpFaHI/IquKI/IX BCIICCTB B 6LITy 158 HpaKTHHGCKOﬁ HOCATCIIBHOCTHU YCJIIOBCKA

13

ChopmupoBaHHOCTE  YMEHHH  BBISIBIATH  XapaKTepHblE TMPU3HAKH  TOHATHUH,
YCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS TMpU
OIKMCAaHUU COCTaBa, CTPOCHUS U MPEBPAIICHUI OpPraHUYeCKUX COCTUHEHHIMA

14

c(OpPMHUPOBAHHOCTh YMEHHI NCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTAaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpallleHHON) (OopMysl OpraHMYECKUX
BEUIECTB M YpaBHEHUN XMMHMYECKUX pEaKlui, H3rOTaBIMBATh MOJEIH MOJIEKYJ
OpPraHUYECKUX BEILIECTB JUIs MJUTIOCTPALMU MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUS

15

ChopmupoBaHHOCTh ~ yMEHHUH  yCTaHaBIMBAaThb  NPUHAMICKHOCTh  HU3YUCHHBIX
OpPraHMYECKUX BELIECTB 110 UX COCTABY U CTPOEHUIO K OIIPENIETICHHOMY Kiaccy (Ipyre)
coeiMHEHUIl  (YraeBoJOpoJbl, KHUCIOPOA M a30TCOJEpKalllue  COEJUHEHH,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS), J1aBaTh MM Ha3BaHMs IO CHUCTEMAaTHYECKOM

nomenkiatype (IUPAC)

15

CchopMupoBaHHOCTb YMEHHSI OIPEENIATh BUABI XUMUYECKOHN CBSI3U B OPraHUYECKUX
COeIMHEHMX (OJIMHAPHBIE U KPaTHBIE)

1.6

C(i)OpMHpOBaHHOCTI) YMCHUA MPUMCHATE: IMOJIOKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BCIICCTB AM. ByTJ'ICpOBa JJIs OOBSICHEHHS] 3aBHCHMOCTH CBOMCTB BCIICCTB OT HX
COCTaBa U CTPOCHU,; 3aKOH COXPAaHCHUSA MAaCChl BEIICCTB

VYrneBomopoapl.  Kucrmopojacozepxkamme W a30TCOACpKAIIMe  OPraHUYECKHe
coeiMHEHUs. BRICOKOMOJICKYIISIpHBIC COSTMHEHUS

2.1

ChopmupoBaHHOCT, YMEHHIl TPHUBOIUTH TPUBHAIBHBIE HA3BaHUS OTACIHHBIX
OpTraHWYECKUX BEIICCTB (ITUJICH, MPOMUJICH, AlleTHUJICH, dTUJICHTIUKOIb, TIUIEPHH,
denon, dopmanbaeTui, aneTanbIeTHA, MypaBbHHAs KHUCJIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0OK03a, (PYyKTO3a, Kpaxmall, IeJUII0I03a,
TJTAITVH )




2.2

ChopmupoBaHHOCTE YMEHHUI XapaKTEepH30BaTh COCTaB, CTpPOEHUE, (U3MUYECKHE U
XUMHAYECKHE CBOWCTBA TUITMYHBIX MPEACTABUTEIICH Pa3IMYHBIX KIIACCOB OPraHHYECKUX
BeIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIICH, alleTUiIeH, OyTanueH-1,3, MeTunoyranueH-
1,3, GeH30J, METaHOJ, 3TaHOJ, STWJICHTIHKOIb, TIIHIEPHH, (EHOJ, aleTalbIeTH,
MypaBbHHAsA U YKCYCHasi KUCIJIOTHI, IJIFOKO3a, Kpaxmal, LEJUII0I03a, aMUHOYKCYCHAs
KHCIIOTa)

2.3

ChopMupOBaHHOCTh YMEHHSI HJUTFOCTPHPOBATH T'EHETUYECKYIO CBSI3b  MEXKAY
TUNAYHBIMU  INIPEJCTAaBUTEISAMU  PA3JIMYHBIX KJIACCOB OPraHMYECKUX  BEIIECTB
YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMMYECKHX pEakUUid C  HCIOJIBb30BAHUEM

CTPYKTYPHBIX (pOpMYII

2.4

ChopMUpOBaHHOCTh YMEHHUsSI XapaKTEPU30BaTh MCTOUYHUKU YTIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOTHBIM Ta3, yrojib), CIOCOOBI HX TNEPEpadOTKH U IPAKTUUECKOE
MIPUMEHEHHE TTPOAYKTOB TiepepaboTKu

XUMHUS U KU3HB. PacyeTsl

3.1

CpopMUpOBAaHHOCT YMEHUN BIAJACTh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX METOAAX
HAy4YHOTO MO3HAHUS, UCHOJIB3YEMBIX B XUMHH MPHU U3YUYECHUU BEIIECTB U XMMHYECKHUX
SBJICHUW (HAOJIOJICHNE, W3MEPEHHUE, DKCIICPUMEHT, MOJICIIMPOBAHKC), HCIIOJIH30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS IJI MPUHITUS PEIIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

3.2

CdopMupoBaHHOCTH YMEHUM COOJI0IaTh MTPaBUIa MOJIB30BAHUS XUMHUYECKOU MOCYA0M
1 nabopaTopHbBIM 00OPYIOBaHHMEM, a TaK)Ke MpaBuiia OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOTHEHHUIO 1a00PAaTOPHBIX XUMUYECKUX OTBITOB

3.3

CpopMUpOBaHHOCT, YMEHUM TIJIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallleHusi OpraHMYecKUX BEIIECTB TMPU HArpeBaHUU, TONYYCHHE OSTUJICHA H
W3YyYECHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMY OPTaHMYECKUX BEUIECTB, ICHATYpallHs
OENKOB MpU HArPEBAaHUU, LIBETHHIE PEaKIMU OEJIKOB) B COOTBETCTBUU C TpaBHIAMHU

TEXHUKHM O€30IaCHOCTM IMpH oOpallleHuH ¢ BellecTBaMU U J1abopaTOPHBIM
000py/oBaHUEM; TPEJCTABIATh PE3yJAbTaThl XMMHUECKOTO AIKCIEpPUMEHTa B (opMme
3allMCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuil U (GopMyTupoBaTh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB

3.4

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ MMPOBOAWUTH BBIYMCIICHHUA 110 XMMHWYCCKUM YPAaBHCHHAM
(Macchl, 00beMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLIHUU I10
HU3BECTHBIM Macce, O6T)eMy, KOJIMYCCTBY OAHOT'O U3 UCXOAHBIX BEIICCTB UKW IPOJYKTOB
peaKLum)

3.5

ChopMUPOBAaHHOCTh YMEHUH KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HH(DOPMAITHIO,
MOJy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW HH(GOpMAIMH, CETh
WuTepHer u apyrue)

3.6

ChopmupoBaHHOCTE YMEHUN COONIOAATH MpPaBHA KOJOTHYECKH IeJIeco00pa3HOro
MOBEJIEHUS B OBITY U TPY/IOBOH JEATEIHHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS 1
OKpY’Karollled NpUPOAHOU Cpellbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUSI Ha KUBbHIC
OpraHU3MBI OTIPEICTICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbICT Tokasaresns [1/1K
(mpeaenbHO JOMYCTUMOM  KOHIIGHTpAIMH), TOSICHSATh Ha MPUMEpPax CHOCOObI
YMEHBIIIEHUS U IPEAOTBPAIEHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIOBEKa

Mposepsaemble anemeHTbl cogeprKaHua (10 Knacc)




Kox

[IpoBepsieMblil 3JIEMEHT COJEPKaAHUS

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHN

11

IIpenMer opraHM4ecKoi XMMHH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B IOIYyYCHUU
HOBBIX BEILECTB M MaTepuajioB. Teopusi CTPOECHUS OpPraHMUYECKUX coenuHeHud A.M.
bytiiepoBa, ee OCHOBHBIE ITOJIOKEHHUS

12

CrtpykrypHble (HOpMYIIbI OpraHMYECKUX BellecTB. [ 'omonorus, uzomepus. XuMuueckas
CBA3b B OPraHUYECKUX COCAUHEHUSAX - OJMHApHBIC U KpaTHbIE CBsA3U. [IpencraBnenue o
KJ1acCU(UKALUU OPraHUYECKUX BEIECTB

13

Homenknatypa opraHmdeckux COEAMHEHUH (cHUcTeMaTHyecKas) | TpPHUBHAJIbHBIC
Ha3BaHMsI BAKHEHIIINX MPEJCTaBUTENEH KIacCOB OPraHMYECKUX BEIIECTB

VYri1eBon0pOabI

2.1

AJIKaHBI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKUHM psan. MeraH M 3TaH - mpocTeninue
IPEJCTaBUTENIN AJIKaHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA (peaKkUK 3aMeIleHUs U
TOpPEHMs), HAX0XAECHNUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTMUECKUN psiJl. DTUIIEH U IPONMIEH - POCTEHUIINE
IIPEJCTaBUTEIIN AJIKEHOB: (PU3NUYECKHUE U XUMUUECKHE CBOIMCTBA (peaKkIMy THApUpOBaHMS,
raJIOTEHUPOBAHUSA, THApaTallud, OKUCJIEHHUS U [OJMMEpPU3aluu), IOIYy4YeHUEe U
[IPUMECHEHHE

2.3

Anxaauensl: OytaaueH-1,3 u metunOyranuen-1,3: ctpoeHue, BaxxHeHIIne XUMUYECKHE
cBOlCTBa (peakius noaumepusanun). [lonydenrne CHHTETHYECKOTO KaydyKa U PEe3UHbI

2.4

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUM psa. AICTHICH -
MPOCTEHIINIA TIPEICTABUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (peakiuu THUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlUU, TOPEHUS),

IMOJIYUYCHHE U IIPUMCHCHHUEC

2.5

Apenbl. benzon: cocraB, crpoeHue, GU3MYECKHE M XHUMHUYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS ), TOJIydeHHE U pUMeHeHue. Toiryou: cocTas, CTpOeHHUE,
¢u3nueckne M XHMMHUYECKHE CBOMCTBA (peakIMM TaJOreHUpOBaHUS M HUTPOBAHUA),
IIOJIyYEHUE M TpHUMEHEHUE. TOKCHYHOCTH apeHOB. [eHeTndeckas CBA3b MEXAY
YTII€BOIOPOAAMHU, TPUHAIEKAIMMHU K pa3IMYHbIM KJlaccaM

2.6

[Ipupoanbie HCTOUYHUKU YriIeBoAOpo0B. [IpupoaHblil ra3 u nomnyTHble He(TAHbIE Ta3bl.
Hedts u ee mpoucxoxnenue. CrnocoObl nepepaOOoTKH HEPTHU: MEeperoHka, KPEeKHHT
(Tepmuueckuii, Katanutudyeckuii), mnuponus. IlponykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITYy. KaMeHHBI yroib u HpPOAYKTHI €ro
nepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHN4YCCKUC COCANHCHUA




3.1

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON W STAaHON: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBAa (peakluuu C aKTUBHBIMH METAJJIaMH, TajJOreHOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBS3M MEXAYy MOJIEKYJIaMH CHUpPTOB. [lelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M 4eJIoBeKa. MHOr0aTOMHBIE CIUPTHI. DTUJIEHTIIUKOIb U
TIIMLEPUH: CTPOCHUE, (U3NYECKUE M XUMUYECKHUE CBOWCTBA (B3aMMOJACHUCTBHE CO
LIEJIOYHBIMHU METaJUIaMU, KaueCTBEHHAs PeaKIlis Ha MHOIOATOMHbIE CIIUPTHI). JlelicTBre
Ha OpraHu3M 4yesoBeka. [[pumMenenne rauuepruHa u 3TUIEHTJIMKOJIS

3.2

@DeHoM: CTpOCHUE MOJEKYIbI, (PU3MYEeCKHe U XUMUYECKUEe CBOWCTBA. TOKCHYHOCTH
tdenona. [Ipumenenne geHona

3.3

Anpneruasl U KeToHbl. DOpManbAETH]l, aleTalbICTUi: CTpOCHUE, (Qu3nuecKkue Hu
XMMHUYECKHE CBOMCTBA (peakLUMU OKHUCIEHHS U BOCCTAHOBJIEHMS, KaueCTBEHHbBIC
peaKIMn), MoJIydeHHE U IPUMEHEHUE

3.4

OaHOOCHOBHBIE IPEENIbHbIE KApOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHasi KUCIOTBI:
CTpOoeHHE, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA (CBOICTBa, 00IIMe I Kiacca KUCIOT,
peakuust STepupHKalMM), MojdydyeHHe MU mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBas
KHMCJIOTBI KaK NPEeACTaBUTEIM BBICIINX KapOOHOBBIX KHCIIOT. Mblia KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, MX MOIOLIIEEe ACHCTBHE

3.5

CrnoxHble 3¢upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CI0KHBIX 3()HUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas posb KUPOB

3.6

VYTaeBobl: COCTaB, Kiaaccu(uKaius yriaeBooB (MOHO-, IM- U TIOJMcaxapubl). [ moko3a
- TPOCTEUIINKA MOHOCaxapuj: OCOOEHHOCTH CTPOCHUSI MOJICKYJbI, (U3UYECKHUE W
XUMUYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaoM wmeau (ll), oxuciaeHue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa (l), BoccTaHOBICHHE, OpPOKEHUE TIIFOKO3BI),
HaXO0XJEHUE B IPUPOJE, MpUMeHeHue, Ononorudeckas poiab. @orocunte3. OpykTo3a Kak
M30Mep TIIOKO3bl. Kpaxmanm W mesuroiio3a Kak MpUpOAHbIE ToiduMmepbl. CTpoeHue
KpaxMaya M IeJUToio3bl. Dusndyeckre U XMMHYECKHE CBOWCTBA Kpaxmana (THUAPOJIH3,
KaueCTBEHHAs PEaKIIHs C UOJIOM)

A30Tcozlep>i<amne OpTraHU4YC€CKUC COCANHCHUA

4.1

AMMHOKHCIOTBl Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOWCTBa aMUHOKHCIIOT (Ha mpuMepe InirHa). bruonornueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuabl

4.2

benku kak mpupoHBIE BHICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuunas, BTOpUYHas U
TpETUYHAs CTPYKTypa OEKOB. XUMHUECKHE CBOWCTBA OCIIKOB: THAPOJIU3, ICHATYpAIIHS,
KaueCTBEHHBIC PEAKIINH Ha OEITKH

BLICOKOMOJ'ICKyJU{pHBIC COCAMHCHUA

5.1

OCHOBHBIC TIOHSTUS XHMHH BBICOKOMOJICKYJIAPHBIX CO€)IPIH€HI/II712 MOHOMCp, IOJHUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb NMMOJIMMEPHU3AllUN, CPECAHAA MOJICKYJIApHAasd Macca. OcHoBHBIC
METOIBI CHHTEC3a BBICOKOMOJICKYJIAPHBIX CO@JII/IH@HI/Iﬁ - MOJIMMEPHU3alNA u
IIOJIMKOHACHCAI A

5.2

DKcrepuMEeHTAIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IUIaCTMAacC, KayuykoB. [lomyueHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI




NpoBepaembie Tpe6oBaHUA K pe3yibTaTaM 0CBOEHUA OCHOBHOM

obpasoBatenbHou nporpammbl (11 Knacc)

Kon
poBepsieM
oro
pe3yibTara

[TpoBepsieMbie IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON
MIPOrpaMMBbI CpEHETo 00111ero 00pa3zoBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

Bnagenue cuctemMoll XMMHMYECKHMX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOIOJArarolue
IIOHATUA (XI/IMI/I‘-ICCKI/If/i 3JICMCHT, aTOM, 3JICKTPOHHAas 000JI04Ka aroma, S-, p-, d-
JJIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYJIa, BaJICHTHOCTB,
JJIEKTPOOTPULATENIBHOCTD, CTCIIEHb OKUCIICHUS, XUMUYECKAasl CBS3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIM 00beM, KpUCTAUIMYeCKas peIleTKa, THIbl XMMUYECKUX peakLui
(OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U IHAOTEPMUYECKUE, PEAKLUU HOHHOTO
o0MeHa), pacTBOP, IEKTPOIUTHI, HEITEKTPOIUTHI, JIEKTPOJIUTHYECKAsT TUCCOLMALINS,
OKHCIIUTENNb, BOCCTAHOBHUTENb, CKOPOCTH XUMHYECKOM pEaklIHMH, XHMHYECKOE
paBHOBECHE); TEOpPUM U 3aKOHbI (TEOpUsS DICKTPOJIUTHYECKOM JAMCCOLUAINH,
[lepuognueckuit  3akon J.M. MenneneeBa, 3akOH COXPAaHEHHS  MAacchl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH $3bIK XUMMH, (DAKTOJIOTMYECKHUE CBEACHUSA O
CBOMCTBAaX, COCTaBe, IIOJYy4YeHMHM U O€30IaCHOM MCIOIb30BAaHUM Ba)XKHEHIINX
HEOPraHMYECKUX BELIECTB B ObITY U IPAKTUYECKOM J1EATEIIbHOCTH YeIOBEKa

12

ChopMupOBaHHOCTb YMEHMH BBIIBIIATH XapaKTepHbIE IPU3HAKA U B3aUMOCBSA3b
U3Y4YECHHBIX IOHATUH, IPUMEHTH COOTBETCTBYIOIINE IOHATHUSA IIPU ONIMCAHUN CTPOCHHUS
U CBOMCTB HEOPraHMYECKHMX BEIIECTB M UX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b
XUMUYECKUX 3HAHUH C MOHATUAMU U NPEACTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB

13

BJ'IaIleHI/Ie OCHOBHBIMHM MCTOAAMH HAYYHOI'O IIO3HAHUA BEIICCTB U XHUMHNYCCKHUX
SIBIICHUI (Ha6J’IIO)IeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI[CJ'II/IpOBaHI/Ie)

14

ChopMUpOBaHHOCTh yMEHHWI OIpENeNiaTh BaJCHTHOCTb M CTENEHb OKHCICHHS
XUMHAYECKHX DJIEMEHTOB B COCTMHEHUSAX PA3MYIHOTO COCTABa, BUJ XUMUYECKOU CBSI3U
(KoBaJeHTHasi, HWOHHAs, MeTaJuIM4yecKas, BOJOpPOJIHAs) B COEIAMHEHUSX, TUI
KPUCTAJUTMIECKOH PEelIeTKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYIISIpHAst, HOHHAS,
MeTajInyecKas)

15

C(l)OpMPIpOBaHHOCTB YMeHI/Iﬁ OMPCACIIAThL XapaKTEp CpelAbl B BOJHBIX PACTBOpPAX
HCOPTraHNYCCKUX COe€UHEHUI

1.6

CdopmupoBaHHOCTH YMEHUS KJIaCCUPHUIIMPOBATH XUMHUUECKHUE PEAKIIHH IO Pa3TMYHBIM
MpU3HAKaM (YUCITY M COCTaBY PEarupyroliux BEIIECTB, TEIIOBOMY 3 (PEeKTy peakiuu,
W3MEHEHUIO CTETEeHEH OKHUCICHHsI JIIEMEHTOB, OOpaTUMOCTH PEAKIUH, YYaCTHUIO
KaTajan3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTaBISATh YpPaBHEHHS peakUud pas3nyHbIX THUIIOB,
MIOJTHBIE U COKpAILlEHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, yYUThIBas yCJIOBUS,
IIPU KOTOPBIX 3TU PEaKIUH UIYT 10 KOHIA
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ChopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIINH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB pPa3JIMYHBIX HEOPraHUUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHI pacKpbeIBATh CYIIHOCTh OKHCIIUTEIILHO-
BOCCTAaHOBUTEJIbHBIX PEaKIIUi MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOT0 OanaHca 3TUX
peakuuit

1.10

CdopmupoBaHHOCTH YMEHUHN 00BACHATH 3aBUCMOCTh CKOPOCTH XUMHYECKON peakiuu
OT pa3INuYHbIX (PaKTOPOB

111

ChopMUpOBaHHOCT ~ yYMEHHH  OOBSACHATH XapaKTep CMEIIEHHUS XHMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTeust (nmpunuun Jle [llarense)

O6111a;1 1 HCOPraHUYCCKasA XUMUs

2.1

CdopmupoBaHHOCTE yMEHUN packpbiBaTh cMbici Ilepuoanueckoro 3akona JI.W.
MeHeneeBa U JEMOHCTPHPOBATH €T0 CHCTEMATH3HPYIOUIYI0, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINH

2.2

ChopmupoBaHHOCTh yMEHUH XapakTEpHU30BaTh JJIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1 - 4 mepuonoB lleproamdeckoil CUCTEMBbl XUMHYECKUX
anemenToB J[.W. MeHeneeBa, HCIOb3Ys MOHATHS "'S-, P-, d-3/1eKTpoHHbIe OpOuTaIH",
"SHEepreTuueckrue yYpoBHHU'", OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U MX COE€IWHEHHI 1o nepuojam u rpynmnam [lepuonudeckoit
CHUCTEMBI XUMHUUYECKUX 3JieMeHTOB JI.W. MenaeneeBa

2.3

CdopMHpoBaHHOCTh yYMEHUH XapaKTepH30BaTh (OMMCHIBATH) OOILIME XHWMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX  BEIECTB  Pa3jIMYHbIX  KJIACCOB, IMOATBEPXKIATh
CYLIECTBOBAHME T'€HETUYECKOM CBA3M MEKIY HEOPraHMYECKMMHU BEIIECTBAMU C
MTOMOUIbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHM

2.4

Cq)OpMI/IpOBaHHOCTB y'MeHI/II\/'I YCTaHABJIMBATh MNPHUHAMJICIKHOCTh HCOPraHUYCCKUX
BCIICCTB IO UX COCTABY K OIPCACICHHOMY KJIACCY (rpynne) COE€TUHEHUI (HpOCTLIe
BC€IICCTBA - MCTaAJJIbl MU HCEMCTAJIbl, OKCHAbI, OCHOBAaHHUs, KHCIIOTHI, aM(l)OTepHI)IC
TUAPOKCUBI, COJ'II/I)

2.5

ChopMHPOBaHHOCTH YMEHHUH HCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JJISl COCTABJICHUS
dbopMyn BemeCTB W YpaBHEHHH XWMHUYECKHX pPEaKIWd, CHCTEMaTHYECKYIO
HoMmeHknarypy (IUPAC) u TpuBHManbHble Ha3BaHMs OTAEIbHBIX HEOPraHUYECKHX
BeliecTB (yrapHbeld ra3, YIJIEKHCIBIA Ta3, aMMHaK, raiieHas W3BeCThb, HeramieHas
U3BECTh, MUThEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  pa3IMYHbIX  KJIACCOB,  IOJITBEP)KIATh
CYLIECTBOBAHME T€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKMMHU BEIIECTBAMHU C
IIOMOUIBIO YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUM




2.7

ChopMupoBaHHOCTb YMEHHI IUIAHUPOBATh M BBINOJIHATh XMMUYECKHHA SKCIIEPUMEHT
(pa3noxeHue nepoKcua BOJOPO1a B IPUCYTCTBUU KaTaIU3aTOPa, OPEACICHUE CPEb
pPacTBOPOB BEILECTB C MOMOLIbI YHUBEPCAIbHOTO MHJIMKATOPA, BIUSHHUE PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOH pEakUWH, peakud HOHHOTO OOMEHa,
KayeCTBEHHbIE pEaKkLuu Ha cyiabpaT-, KapOoHAT- U XJOPHUJ-aHUOHBI, Ha KaTHOH
aMMOHHU$, pelIeHNE SKCIIEpUMEHTAJIbHBIX 3a/1a4 1o TeMaM "Metauibl" u "Hemerasuibr")
B COOTBETCTBUHU C MPaBUJIAMH TEXHUKU O€30MIACHOCTH MPHU OOPALIEHUH C BELIECTBAMU
U J1a0OpaTopHBIM OOOpPYJOBAHMEM; TPEACTABIATH PE3YIbTAaThl  XUMHUYECKOTO
JKCHEpUMEHTa B (OpME 3allUCH YpaBHEHUH COOTBETCTBYIOLIMX peakuuidl u
(bopMyIHpOBaThH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

CdhopmupoBaHHOCTH YMEHHI COOIIOIATH MPaBUJIA MTOJIB30BAHUS XUMUYECKON TIOCYI0M
1 1abopaTopHbIM 000PYJOBaHHMEM, a TaK)Ke MpaBuia oOpallleHus C BEIIeCTBaMHU B
COOTBETCTBUY C MHCTPYKIIUSMH IO BBIITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

CpopMUpPOBAaHHOCTh YMEHUN XapaKTEPU30BaThb XUMHUYECKHE IMPOIIECCHI, JeKAIlue B
OCHOBE MPOMBILIJICHHOIO IIOJYyYEHUS CEPHOM KMCIOTHI, aMMHaKa, a TaKkKe
c(hOPMHUPOBAHHOCTH MPEICTABICHII 00 OOIIMX HAYYHBIX MPUHIIUIIAX U SKOJIOTHUSCKUX
poGiieMax XUMHUYECKOTO MPOU3BOJICTBA

XUMHUS U KNU3HL. PacyeTsl

3.1

CdhopMupoBaHHOCTD IIPEJICTaBICHUN 0 XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa, POJIM XMMHUU B MO3HAHWUU SIBJIEHUI NPUPOBI, B
(OpMHUPOBAHUY MBIIUIEHUS U KYJIbTYPbl INYHOCTH, €€ (PyHKIIMOHAIBHOW T'PAMOTHOCTH,
HEOOXOAMMOW JUIS peIIeHHs] MPAKTHYECKUX 3a/1a4 U IKOJIOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOJHON cpesie

3.2

ChopMUPOBaHHOCTh YMEHUH KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HH(DOpMAITHIO,
MOJIy4aeMyi0 M3 pa3HbIX HMCTOYHHKOB (CpEICTBA MacCOBOM KOMMYHHKAIIUH, CETh
WuTepHer u apyrue)

3.3

CdopMUpOBaHHOCTh YMEHHH COOMIOAATh MpaBHIa SKOJOTUYECKH IETIECO00pa3HOTO
MOBEJICHUS B OBITY U TPY/IOBOH JEATEIHLHOCTH B IEJIIX COXPAHEHHS CBOETO 3/I0POBbS 1
OKpY>Karollew NpUPOIHON Cpeabl

3.4

Oco3HaBaTh ONACHOCTH BO3ACUCTBHS HA JKUBBIE OPTaHU3MBI OIIPEJIEIICHHBIX BELIECTB,
noHumMast cMmbica nokasarens [1JIK, moscHATh Ha mpumepax crnocoObl YMEHBIICHUS U
MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA

3.5

CpopMUpPOBAaHHOCTh YMEHHI MPOBOAUTH BBIYMCIEHUS C HUCIOJIB30BAHWEM TMOHSTHUS
""MaccoBasi JI0Jsl BeIIeCTBa B pacTBOpe"", 00bEMHBIX OTHOIIIEHUH ra30B MPU XUMHUUECKHUX
peaxkuusx, Macchl BellecTBa WM 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO U3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, TEIJIOBOTO Y dekTa
peakIu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MACChl BEIIECTB, IPEBPALLECHUS U COXPaHEHUS
SHEPIUU

Mposepsaemble anemeHTbl cogeprKaHua (11 Knacc)

Kon

[TpoBepsiemblil 3JIEMEHT COJIEp )KaHUS

TeOpCTH‘lCCKI/IC OCHOBBI XUMHH
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XUMHYECKUN djeMeHT. AToMm. Sapo aroma, HW30TONBL. JJIEKTPOHHAS 000JOYKa.
DHepreTUYeckre YpOBHHU, MOAYPOBHH. ATOMHBIC OpOMTamH, S-, P-, O-37€MEHTHI.
Oco0eHHOCTH pacpeieleHusl AIEKTPOHOB MO OPOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YEeTHIPEX MEPUOI0B. DICKTPOHHAS KOHPUTYpAIUs aTOMOB

1.2

Ilepnonnueckuin 3akoH u Ilepumonmueckas cucrema XuMH4YecKuX daemeHToB J[.H.
Menpeneesa. CBsA3b IEPUOANYECKOrO 3aKOHA U llepronnueckoil cucTeMbl XUMHUYECKUX
anementoB J.M. MenzgeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSl CBOICTB XHMMHYECKHX 3JIEMEHTOB MU 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyIIaM M NEpUOAAM. 3HAYEHHUE MEPUOJUYECKOIO
3aKOHA B Pa3BUTUU HAYKH

13

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHUIbl XMMHUYECKOH CBSI3M (KOBaJEeHTHas
HENoJisipHasT W MOJsIpHAasi, HOHHAasA, MeTajuinueckas). oHbI: KaTMOHBI UM aHUOHBI.
MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBsi3U (OOMEHHBI M JOHOPHO-
aKLenTopHbI). BonopoaHas cBs3b

14

BanentHocts. DnekTpooTpuniaTeibHOCTh. CTENEeHb OKUCICHUS

15

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BelleCTBa. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIIA
KpUCTAJIUIMYECKOM pemeTku. IloHstme o naucnepcHelx cucremax. VMcTuHHBIE U
KOJUIOMIHBIE pacTBOpBL. MaccoBast 10JIs1 BELIECTBA B paCTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_II/ISI HCOPraHN4YCCKHX COGHHHCHHﬁ. HOMGHKHaTypa HCOPraHM4CCKHUX
BCHICCTB

1.7

XumMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKHI/Iﬁ B HCOPFaHquCKOﬁ n
OpFaHquCKOﬁ XHMHHU. 3aKOH COXpaHCHHA MACChbl BCIICCTB, 3dKOH COXpPAaHCHUA H
MMpEeBpalICHUA SOHCPTIUH ITPU XUMHUYCCKUX PCAKIHAX

1.8

CKopocThb peakiiu, ee 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpaTumble peakuuyu. XUMHUECKoe paBHOBecHe. DaKTOPHI, BIMSIOMIME HA COCTOSTHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Ilarense

1.10

DnexTponuTuueckas aucconuanus. CunbHble U ciaadble AIeKTponuThl. Cpena BOAHBIX
pacTBOPOB BEILIECTB: KHUCasi, HEUTpasibHas, 11e0oyHas. Peakiiuu HOHHOTO 0OMeHa

111

OKUCIIUTEITEHO-BOCCTAHOBHUTEIHHEIC paKkunn

HeopraHquCKaﬂ XHUMUA

2.1

Hemerannel. Ilonmokenune HemetramioB B [lepumogudeckold CUCTEME XUMHYECKHX
anemeHnToB [|.M. MenneneeBa u 0COOGHHOCTH CTPOCHUS aTOMOB. DPU3NYECKUE CBONCTBA
HEMETaJUIOB. AJUTOTPOINHUS HEMETAUIOB (Ha MpUMepe KHUCIopojna, cephl, ¢docdopa u

yriaepoaa)

2.2

XUMHUYECKHE CBOWMCTBA BAXXHEWUIIMX HEMETANIOB (TaJloreHOB, Cepbl, a3o0Ta, ¢ocdopa,
yriaepoaa M KpPeMHHs) U HMX COEIMHEHUH (OKCHIIOB, KHCIOPOJCOJEpKAIINX KHCIOT,
BOJOPOJHBIX COeUHEHNH). [[pruMeHenne Ba)KHENIIINX HEMETAIIJIOB U UX COEIMHEHNN

2.3

Mertamnel. [lonoxenne metamoB B [lepuonnyueckoil cUCTEME XUMUYECKHX DJIEMEHTOB




J.U. MenneneeBa. OCOOEHHOCTH CTPOEHHSI IEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB.
O6mume pusnueckne cBoricTBa MeTa/uioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECCKUN PsIJT
HaIpsDKEHUN METaJUIOB

24 XUMHUYECKHUE CBOWCTBA BaXXHEUIIMX METAUIOB (HATPUM, KaJlUi, Kalbl[Ud, MarHuw,
ATFOMUHHM, IIMHK, XPOM, XKEJIe30, Me/Ib) M UX coequHeHnur. OO0mue crocoObl MOIyIeHHS
MeTtayuioB. [I[puMeHeHre MeTaoB B OBITY U TEXHUKE

25 ['eneTnyeckas CBs3b HEOPraHMUYECKUX BEIIECTB, MPUHAIJICKAIIUX K PA3IMYHBIM KJlaccaM
3 XuMus 1 )KU3Hb
3.1 Posb xumuu B 00ecrie4eHUH SKOJIOTUIECKON, SHEPTeTUIECKON U MHUIIEBOI OE30IMacCHOCTH,
pa3BUTUU MeAMIMHBL. [[oHATHE O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U XMMHUYECKUX
peakuuit
3.2 [IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMUIIAX T[POMBIIIJICHHOTO TOJy4YeHUs

BOXHEHIIMX BemecTB. YeloBeK B MHpe BEHIECTB W MaTEpUANIOB: BaKHEHIIHE
CTPOUTCIIBHBIC MAaTCPHAJIbl, KOHCTPYKIIMOHHBLIC MaTCpHajibl, KpaCKH, CTCKJIO, KEpaMHKa,
MaTepuaibl JUIS SJEKTPOHHKH, HAHOMATepUallbl, OPraHMYeCKHEe W MHUHEpaJbHbIC
ynoOpeHus

3.3 XuMua U 3J0pOBbBE YEIOBEKA: MPABUJIA HUCIHOJb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
mpaBmiia 0€30MacHOr0 HCIOJIb30BAHMS MPENapaTtoB OBITOBOW XUMHUH B IMOBCEIHEBHOM
KU3HU

Mposepaemble Ha EM no xumum TpeboBaHUuA

K pe3y/bTaTam 0CBOEHMUA OCHOBHOM 06pa3oBaTeNIbHOW NPOrpaMmmbi
cpepHero obuwero o6pasoBaHua

Kon [IpoBepsiemble TpeOOBaHMSI K TPEIMETHBIM Pe3yIbTaTaM OCBOEHUSI OCHOBHOM
IIpOBEpsieEM 00pa3oBaTeNIbHONM MPOrpaMMBbl CpeTHEr0 001Iero 0opa3zoBaHus
oro
TpeOOBaHU
b
1 Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
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OCHOBOIIOJIAraloIIfe MOHIATHS (XUMHUYECKUH AJIEMEHT, aTOM, HM30TOIbI, 3JIEKTPOHHAs
000J104Ka aToMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH ATOMOB, OCHOBHOE U BO30YKICHHOE
COCTOSIHME aTOMa, MOH, MOJIEKYJA, BAJIEHTHOCTh, JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYeCKas CBsi3b ( O- m T-CBA3b | kparTHbIE CBSA3W), THOpPUAM3AIIUS
aTOMHBIX OpOWTaNel, KpUCTAIIINYECKAs PEIIeTKa, MOJIb, MOJIIpPHAs Macca, MOJISPHBII
o0beM, MOJSIpHAs KOHIIEHTpAIUs, PAacTBOPbl (MCTHUHHbBIC, JMCIIEPCHBIC CUCTEMBI),
KPUCTAJIOTUAPATHI, YTIEPOIAHBIA CKelleT, (YHKIMOHANbHAS TpYyNIa, pagukal,

M30MEpBI, CTPYKTypHas ¢opmyia, u3omMepus (CTPYKTypHas, reomMerpudeckas (Iuc-,
TPaHCU30MEpHsl), TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
a30TCOJepKAIINe COCTUHCHUS, OMOJIOTUIECKN aKTUBHBIC BEIIEeCTBA (YIJICBOIbI, XKUPHI,
0enK1), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIIPHbIE COSTUHEHUS,
KPEKHUHT, pubOPMUHT, THIIBI XUMHYECKUX peakuuii (OKHCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE, K30~ M DHJIOTEPMUYECKHE, peaKlMi HOHHOIO 0OMEHa, TOMO- U
reTeporeHHbIe, 00paTHMbIE U HEOOPATUMEIE), PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
JJEKTPOJIUTUYECKAST  JTUCCOLMALNS, CTENEHb  JMCCOLMALINH, OKHUCJIUTEb,
BOCCTAaHOBUTEJIb, DJJIEKTPOJIM3, CKOPOCTh XHMHYECKOM PpEAKUHH, XUMHUYECKOE

paBHOBECHE)

12

TEOPUH M 3aKOHBI (TEOpHsT XUMHUYECKOIO CTPOEHMs OpraHuuYecKux BemiectB A.M.
byrneposa, Teopus anexkTposnTHyecKor auccounanuu, Ilepmonnueckunt 3akon .M.
MeHieneeBa, 3aKOH COXPAHEHUsT MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK
XUMHHU, MUPOBO33PCHYCCKUEC 3HAHMA, JIC)KAIMC B OCHOBC ITOHUMAaHUWA IMIPUINHHOCTH U
CUCTEMHOCTH XMMMYECKUX SBJICHWM, COBPEMEHHBIE INPEICTABICHUA O CTPOCHUU
BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJIAPHOM YPOBHAX

13

MNpeACTAaBJICHUA O MCEXaHU3MaX XUMHYCCKUX peaKHHﬁ, TCPMOAUHAMHUYCCKUX U
KHHCTUYCCKUX 3aKOHOMCPHOCTAX UX IIPOTCKAHUA, O XHUMHUYCCKOM PABHOBCCHUH,
AUCTICPCHBIX CUCTEMAX

14

(baKTOHOFquCKHC CBCACHUA O CBOﬁCTBaX, COCTaBE, IOJYUYCHUU U 0e30ImacHOM
HCIIOJIb30BAHUM BaKHEHIITHX HCOPTaHUYCCKUX MW OPraHUYCCKHUX BCHICCTB B 6BITy u
HpaKTHqCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

15

o01ye Hay4Hble IPUHIUITBI XUMHUUECKOT0 IMPOU3BOICTBA (HA IpUMepe MPOU3BO/ICTBA
CEpHOIl KUCIIOThI, aMMHaKa, METaHoJIa, IepepaboTKN HEPTH)

CdopmupoBaHHOCTH YMEHUH BBISBIISTH:

2.1

XAapaKTCPHBIC TMPU3HAKKW W  B3aUMOCBA3b  H3YUCHHBIX HOHHTHﬁ, NPHUMCHSAITH
COOTBCTCTBYIOIIHUEC MOHATHA IMPU ONHCAHUU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX H
OpPraHn4Y€CKUX BEIIECTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHMYECKMX 3HAHUH C MOHATHSAMH H MMPpEACTABJIICHUAMU JPYTrux
npeaMeToB  IJid 0ojiee OCO3HAHHOIO IIOHMMAaHHS M OOBICHEHUS CYIITHOCTH
MaTCpruaJIbHOI0 CIUHCTBA MUpa

CdopMUpOBaHHOCTH YMEHHSI UCTIOJIb30BATh:

3.1

HaVMEHOBAHMUS XUMUYECKHUX COCAVMHEHUN MEXIYHAPOIHOTO COH3a TEOPETUUYECKON U
IIPUKJIAJHOM XUMUH U TPUBUAJIbHBIE HAa3BaHUS BEILIECTB, OTHOCAIIUXCA K U3y4YEHHBIM
KJIacCaM OPraHMYECKUX U HEOPTaHWYECKUX COETMHEHUIN




3.2

XUMHAYECKYI0 CHUMBOJHMKY JUISI COCTaBleHHS (OpMYJT HEOPTraHMYECKHX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALIEHHBIX U CKEIETHBIX) GOopMyI
OpPraHUYECKUX BEILECTB

4 CdopMHUpOBaHHOCTH YMEHHS KJIACCU(UIIUPOBATD:

4.1 HEOpPraHUYECKHE BEIECTBA, CAMOCTOSTENIbHO BBIOUPATh OCHOBAHUS U KPUTEPHUH IS
KJIAaCCU(UKAINN U3YIaEMbIX XHUMHUECKUX O0OHEKTOB

4.2 OpPraHMYECKHE BEIIECTBA, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTCPUU IS
KJIacCU(UKALIUN U3Y4aeMbIX XUMHUYECKUX O0BHEKTOB

4.3 [0 pa3IMYHBIM IpU3HAKaM (YHCIYy M COCTaBy pPEarupyrolluX BEIIEeCTB, TEIJIOBOMY
3p(dekTy peaknuu, WU3MEHEHHWIO CTENEHEH OKHCICHUS DJIEMEHTOB, OOpaTHMOCTH
peaKiuu, y4acTrIO KaTaau3aTropa)

5 ChopmupoBaHHOCTh yYMEHHUS XapaKTEpPU30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YX/IE€HHOM COCTOSIHUM) U HMOHOB XHMHYECKHX 3JeMEHTOB 1 - 4
nepuooB [lepuoanueckont cucremst J[.11. MenieneeBa 1 X BaJICHTHbIE BO3MOYKHOCTH,
UCIIOJIB3YS TIOHSTHSA S-, P-, 0-3JIeKTPOHHBIC OPOUTAIIH, SHEPTETHUECKHE YPOBHU

6 ChopMupoBaHHOCT yMEHHUS OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU COSMHEHHH 110 MEPUOIaM U IPyIIaM

7 ChopMUpOBaHHOCT YMEHHS COCTABISATh YPABHEHUS XUMHUYCCKAX pEaKIWid U
PacKpbIBaTh UX CYLUIHOCTb:

7.1 OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX peaxkuuit MOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peakluit

7.2 YpaBHEHUS PEAKIMI pa3InuHbIX TUIIOB; MOJTHBIC U COKPAIICHHBIC YPaBHEHUS PEaKIIUii
MOHHOTO 00MEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX STH PEaKIUU UAYT 10 KOHIIA

7.3 peakuMii  THIpOJIN3a, peakuuii  KOMIIJIEKCOOOpa30BaHUs (Ha  mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

8 CpopMUpOBaHHOCTH YMEHHUSI IOATBEPKAATh:

8.1 Ha KOHKPETHBIX TpPUMEpax XapakKTep 3aBUCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH
OpPraHMYEeCKUX COCTUHEHHI OT KPATHOCTH U THUTIA KOBAJIICHTHOMW CBsI3H (O~ u T-CBA3M ),
B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX, a TAK)Ke€ OT OCOOCHHOCTEM
peanu3alnuy pa3InyHbIX MEXaHU3MOB MPOTEKAHUS PEaAKIINI

8.2 XapaKkTEepHbIE XUMUUECKHE CBOMCTBA BEIMIECTB COOTBETCTBYIOLUIUMU KCIIEPUMEHTAMU U
3alUCsIMU YPaBHEHUN XUMHYECKUX PEAKINI

9 ChopMHUpPOBAaHHOCTP YMEHHsI XapaKTepU30BaTh COCTAaB W BaXHEHIIINE CBOWCTBA

BEILIECTB, MPUHAJICKAINIUX K ONPENEICHHbIM KjaccaM U TpYyIIaM COEIUHEHUN
(TIpocThie BEmIeCTBA, OKCHUIBI, TUAPOKCHJIBI, COJH; YTIEBOJOPOABI, MPOCThIE A(UPHI,
CIUPTHI, GEHOIBI, aTTbACTUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE YPUPHI, )KUPBI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTBI, OSJIKH)
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CchopMupOBaHHOCTh yMEHHUSI MPOBOJIUTH PACUETHl IO XUMHUYECKUM (opmynam u
YPaBHEHMSIM XMMHUYECKHUX PEaKLUil ¢ UCIIOIb30BaHUEM (PU3NYECKUX BEJTUYUH!

10.1

Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOIYKTA PEAKIIUH, €CITH OJTHO U3 MCXOTHBIX
BEILIECTB JIAHO B BHUJIE PACTBOPA C ONPEIEICHHOM MACCOBOM J0JIEM PACTBOPEHHOIO
BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM WJIM 00BEMHOI JI0JIM, BHIX0/1a TIPOIYKTA PEAKIHU

10.3

TEIUIOBOTO 3 deKTa peakiuit

10.4

00BEMHBIX OTHOIIIEHHI T'a30B

10.5

10 HAXOXKICHUIO XUMUYECKOH (hOpMYITBI BEIIECTBA

11

Bianenue cucremoil 3HaHMM O METOJAX HAy4HOI'O ITO3HAHMS SIBJICHMM IIPUPOJBI,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAX M YMEHHE IPUMEHSATh 3TH 3HAHUA IIpU
HKCHEPUMEHTAIbHOM MCCIECIOBAHUM BEIIECTB U I OOBSCHEHUS XMMHUYECKHX
SIBJICHUHM, UMEIOIUX MECTO B IPHUPOAE, MPAKTUYECKOU ACATEIBHOCTH YEJIOBEKA U B
IIOBCEIHEBHOM JKU3HU

12

ChopMHupoBaHHOCTh YMEHHS HPUMEHATH (MCIIOJIb30BaTh) 3HAHUS O COCTAaBE U

CBOMCTBAaX BEUIECTB ISl DKCIEPUMEHTAJIbHONW IIPOBEPKU THMIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH  IIPOTCKAaHUs XHMMHMUYECKMX PEAKUMH U  IPOrHO3UPOBAHUS
BO3MOXXHOCTEH X OCYIIECTBIEHUS; CHCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 OOBICHEHUS
U IPOrHO3UPOBAHMS SBJICHUM, WMMEIOIUX ECTECTBEHHOHAYUYHYIO IIPUPOAY; M
MPUHSATHS TPAMOTHBIX PELICHUN IPOOJIEM B CUTYALIUSAX, CBSI3aHHBIX C XUMHUEH

13

CpopMUpPOBAaHHOCTh YMEHUS TJIAHUPOBATH M MPOBOAUTH XMUMHYECKUN HKCIIEPUMEHT
(mosyueHre W H3Y4YE€HUE CBOMCTB HEOPraHMYECKMX M OpPraHUYECKHUX BEIIECTB,
Ka4eCTBEHHBIE PEAKIINHU YTIEBOAOPOIOB PA3IHYHBIX KJIACCOB U KUCIOPOACOICPIKAIINX
OpPraHUYECKUX BEIECTB, PELICHHE SKCIEPUMEHTAJbHBIX 3a/lad IO PACHO3HABAHUIO
HEOPraHMYECKUX M OPraHWYECKUX BELIECTB) C COOJIIOJIEHUEM IpaBUil OE30MaCHOTO
oOpallleHusl ¢ BEIECTBAMU U J1a0OpaTOpHBIM 000pyI0BaHHEM; (HOPMYIHPOBATH LETU
WCCIIC/IOBAHMSI, TPEJCTABIATh B Pa3IHMYHOW (QOpMe pe3ylbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb

14

ChopmupoBaHHOCTh YMEHUSI OCYIIECTBIATH IIEJIEHANPABICHHBIM MOUCK XUMHUYECKOM
nH(pOpMallMK B pPa3IMYHBIX HMCTOYHUKAX (HayyHas M ydyeOHO-HayuyHas JIUTeparypa,
cpeacTBa MaccoBod uHopMmaiuu, cetb WHTepHET U JApyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMaIUio, mepepadbareiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHUH C MMOCTABIEHHOW y4eOHOM 3a1adeid

15

ChopmupoBaHHOCTE yMEHHS TPOTHO3MPOBATh, AHAIU3UPOBATh U  OIEHUBATh
MHpOpPMAIIUIO C TO3WIUNA JKOJOTHUECKOW O€30MacHOCTH IOCIEACTBUN OBITOBON W
MIPOM3BOJICTBEHHON AESITENTFHOCTH YENIOBEKa, CBS3aHHOW C MepepaOdOTKON BEIIeCTB;
c(hOpMHUPOBAHHOCTh YMEHHWW OCO3HABaTh OMACHOCTh BO3JEHCTBHUSI Ha JKUBBIC
OpraHu3Mbl OIPEJEICHHBIX BEIIECTB, IMOHMMAas CMBICI TIOKa3aTess MpeaesbHON
JOTTYCTUMOW KOHIIEHTpAIlMU, W TOSICHATHh Ha TMpUMEpax CIOCOObl YMEHBIICHHS H
MpEeAOTBPALIEHHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA

MepeueHb 3n1eMeHTOB cogeprKaHusa, nposepaemMbiX Ha EM no xumuu

Kon

HpOBepHeMLII\/'I QJICMCHT COACPIKAHUA

1

TeopeTnyeckre OCHOBBI XUMUU
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Crpoenne BemiectBa. CoBpemMeHHass MOJENb CTpPOCHUsT aTtoma. Pacmpenenenue
OJICKTPOHOB IO SHEPICTUUCCKHUM YPOBHSM. KHaCCI/I(bI/IKaLII/ISI XUMHWYCCKHUX JJICMCHTOB.
OCOOEHHOCTH CTPOCHHUSI JHEPreTHUYCCKUX YpPOBHEH aToMoB (S-, P-, 0-3J€MEHTOB).
OcHOBHOE U BO30YXICHHOE COCTOSHHSI aTOMOB. DJIEKTPOHHAs KOH(UTypauus aToma.
BanenTHble 371€eKTPOHBI

1.2 [Tepuonuueckas cucrema xumudeckux 3yemeHToB .M. MenneneeBa. duznueckuii
cmeicit Ilepuogmyeckoro 3akona (.M. Menneneesa. IIpuumHBI M 3aKOHOMEPHOCTH
U3MEHEHHs CBOWCTB DJJIEMEHTOB M MX COCAMHEHUN 110 IEpUOAAM M TIPYIIIaM.
3aKOHOMEPHOCTH B MU3MEHEHMU CBOWCTB IPOCTBHIX BEILECTB, BOJAOPOJHBIX COECIUHEHUM,
BBICIIIX OKCHJIOB U TUAPOKCUIOB

13 BanenTHOCTB. D51€KTPOOTPULIATENBHOCTD. CTENIEHb OKUCIICHUS

14 Bunsl xumuyeckod cBsi3M (KOBaJICHTHas, MOHHAs, METaJIMYEcKasi, BOJOPOIHAs) U
MeXaHu3Mbl ee oOpa3oBaHusA. MexMoeKyIsApHble B3auMmojeicTBus. Bemecta
MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTpOeHHUs. TUIbl KPUCTAUIMYECKUX PEIIETOK.
3aBHCUMOCTb CBOWCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELLETKN

15 Xumnueckas peaknus. Knaccupukamuss XMMHUYECKHX PEaKIUi B HEOPTaHUYECKOH WU
OpPraHUYECKON XUMHUH. 3aKOH COXPaHEHMsI MacChl BELIECTB

1.6 CKOpOCTb peakluu, ee 3aBUCUMOCTb OT Pa3JIMYHBIX (aKTOPOB

1.7 TemnoBeie 3 PexTh XUMHYECKHX peakuuii. TepMOXUMHUYECKHE yPaBHEHHS

18 OOpaTumble peakuuyu. XUMHUECKOoe paBHOBecHe. DaKTOPBhI, BIMSIOIMIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Ilarense

1.9 OnexTponuTuyeckas aucconuanus. CuiibHble U ciadble 37IeKTpoiauTsl. Cpena BOIHBIX
pPacTBOpOB BEIIECTB: KUCIas, HelTpanbHasi, menouyHas. Crenenp quccouuanuu. Peakinum
HMOHHOT0 0OMeHa

1.10 |T'uaponus coneii. MonHnoe mpousBenenue Boasl. Bomopoansiii mokaszarens (PH) pactsopa

111 | CmocoObl BbIpaXeHUsI KOHIIEHTpAIlMd PAaCTBOPOB: MAaccoBasi JIOJS PacTBOPEHHOTO
BELIECTBA, MOJISpHAs KOHILEHTpanus. HachllleHHbIE W HEHACBIEHHBIE PacTBOPHI,
pactBopuMocTh. Kpucraimoruaparsl

112 | OkucnurenbHO-BOCCTaHOBUTENbHbIE peakiuu. [loBeieHne BelecTB B cpejax ¢ pa3HbIM
3HaueHueM PH. Mertoabl 351eKTpoHHOTO OanaHca

113 | DnexTponau3 pacTBOPOB U PACILIABOB COJNEH

2 OCHOBBI HEOPraHNYECKOW XUMUHU

2.1 Knaccudukanuss HeopraHmdeckux coequHeHHd. HoMeHkIaTypa HeOpraHMYeCKHX
BEIIIECTB

2.2 XUMUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kanuii, Kaablui, MarHu,

ATIOMHUHHM, IIUHK, XPOM, KeJe30, Me/lb) U uX coeauHeruii. OOmre crnocoObl MOTydeHHs
METaJJIOB




2.3

XUMHUYECKHE CBOWMCTBA BAXKHEUIIMX HEMETANIOB (TaJloreHOB, Cepbl, a3ota, ¢ocdopa,
yriaepoja M KpPEeMHHUS) U UX COEIMHEHMH (OKCHUIOB, KHUCIOPOACOAEPKAIIUX KHUCIOT,
BOJIOPOJAHBIX COCTMHEHUM )

2.4

I'eneTnueckas cBA3b HCOPraHNM4YCCKUX BEIICCTB, MPUHAJICKAIINX K PA3JIMYHBIM KJlacCaM

2.5

I/I,I[CHTI/I(i)I/IKaHI/IH HCOPraHn4eCKux CO@I[PIH@HPIﬁ. KauecTBenHsle peakunun Ha
HCOPraHNYCCKUC BCUICCTBA U HNOHBIL

OCHOBBI OPraHMYECKOW XUMHUHI

3.1

OCHOBHBIE I10JIOKEHUSI TEOPHUH XMMHUECKOTO CTPOECHUSI OPTaHUYECKUX COeTUHEHUN A. M.
byrnepoBa. YrieponHelii CKEIET OPraHUYECKOM MOJIEKYJbl. KpaTHOCTH XMMHYECKOM
cBs3u, O- m T-CBA3M  gp3- sp’- sp-rubpuamsanum opOUTaell aToMOB yIIEpoja.
3aBUCUMOCTh CBOWCTB BEIECTB OT XHUMHYECKOTO CTPOCHMsI MOJIeKys. ['omosnoru.
I'omonornuecknii psaa. Mzomepus u nzomepsl

3.2

[TonsTue o pyHkMOHANBHOM rpymme. OpueHTauoHHbie YH(PEeKTs 3amecTuTeNnei

3.3

[IpencraBinerre o0  KiIacCMpUKAUKA  OpPraHUYECKUX  BemiecTB. HomeHkiatypa
OpraHUYECKUX COCAMHEHUM (CHCTEMaTH4ecKasl) M TPUBUAJIbHBIC HA3BAaHUS BaXKHEHIIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB

3.4

CBoOoHOpaAMKABHBIA U MOHHBIA MEXaHW3MbI peakiuu. [loHsTHe 0 Hykieoduie u
anekrpoduie. [Ipasmiio Mapkosaukosa. [IpaBuio 3aiiiieBa

3.5

AJikaHbl. XHMHWYECKHE CBOWCTBA QJIKAHOB: TAJIOTEHUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE PA3JIOKEHUE, KPEKUHI, M3oMepu3auus, ropeHue. llomyueHue ankaHOB.
Huxnoankansl. Crienn@uka CBOWCTB UKJIOATKAHOB ¢ MaJIbIM pPa3MepoM IukiIa. Peakiuu
MPUCOEINHEHUS U PAJUKAIBHOTO 3aMEILLEHUS

3.6

Ankenbl. XHMMUYECKHE CBOWMCTBA: pEaKLUUU NPUCOEIUHEHUs (TaloreHUpOBaHMUE,
TUIPUPOBAaHUE, THAPOTaJIOr€HUpPOBaHME, TUIpaTalus), TOPEHHs, OKUCIECHUS U
nongumepu3auu. [IpomsliieHHbIe 1 1aO0paTOPHBIE CIIOCOOBI MOTYYEHUS aJTKEHOB

3.7

Ankaguensl. XHUMHUYECKHME  CBOMCTBA  QIKaJMEHOB: PEAaKUMH  IPUCOECIUHEHUS
(ruapupoBaHue, TaJIOr€HUPOBAHKE), TOPEHMsSI M oauMepu3anuu. [lomyyenue ankaaiueHoB

3.8

AnkuHbl. XHUMHYECKHE CBONCTBA: peaklUM MPHUCOETUHEHUS (TaloreHupoBaHHE,
TUAPUPOBAaHUE, THApaTalMsi, THIPOTraJIOTeHUPOBAHME) KAk CHOCO0  MOJydyeHUus
IIOJINMEPOB U JIPYIMX NOJE3HBIX NPOAYKTOB. Peakiuu 3amemenus. ['openue aneruieHa
KaK MCTOYHHK BBICOKOTEMIEPATYPHOTO IJIAMEHU [UIsl CBApKM U PE3KH METaJIOB.
[IpumeHneHue aneTuieHa

3.9

ApeHbl. XUMHMYECKHE CBOMcTBa O€H305la: peakiuu 3JIEeKTPO(UIBHOTO 3aMelleHus,
MpUCcOeANHEeHNs (TUAPUpOBaHUE, rajoreHupoBanue). Peakuust ropenus. OcobeHHOCTH
XUMHUYECKHX CBOMCTB Tonyosna. [Tomyuenne 6enzona. Oco6eHHOCTH XMMUYECKUX CBOMCTB
crupona. [Tonnmepunsanus ctuposa. CriocoObl OTyYeHHs M IPUMEHEHUE apOMATHIECKUX
YIJIEBOJOPOIOB




3.10

Cnuprtsl. [IpenenbHble 0AHOATOMHBIE CIUPTHI. XMMHUECKUE CBOMCTBA: B3aUMOJICHCTBUE
C HaTpUEM KaK CIOCO0 YCTaHOBJIEHUS HAJIMYMSI THIPOKCOIPYIIIBI, C raJIOr€HOBOA0POJaMU
KaK CHoco0 IMOJIydeHHsI PacTBOPUTENCH, BHYTPU- U MEKMOJCKYJSpHAs IeTupaTaiys.
Peakuus ropenus. I[lomydeHue sTaHOna: peakuusi OpOKEHHUsS TIUIIOKO3bl, THApaTaLUs
STWIEHA. DTUJICHITIMKOJIb U TJIMUEPHUH KaK MPECTaBUTENN MPEAEIbHBIX MHOTOaTOMHBIX
CIIMPTOB

3.11

denos. XuMudeckre cBoicTBa (peHosa (peakiuu ¢ HATPUEM, THIPOKCHIOM HATpHS,
opomom). [Tonydyenue penona

3.12

Anpneruapl. XHUMHYECKHE CBOMCTBA MPEEIbHBIX albJErua0B: TUJIPUPOBAHUE;
KaueCTBEHHbIE peaklMu Ha KapOOHWIbHYIO rpymnmy (peakuus "cepeOpsHoro zepkana',
B3auMmozeiicteue ¢ ruapokcuaom menu (). Ilomydyenuwe npenenbHBIX allbJETHUIOB:
OKHUCJICHHE CIUPTOB, TUApaTalus aineTuieHa. AIETOH KakK IPeICTaBUTENIb KETOHOB.
OCOoOEHHOCTH peaKui OKUCIICHUS alleToHa

3.13

Kap6oHoBbIe KHCI0TEL. XMMHUYECKHE CBONCTBA MPEAEIbHBIX OJHOOCHOBHBIX KApOOHOBBIX
KUCHOT. OCOOEHHOCTHM XUMHUYECKHUX CBOHCTB MypaBbUHOW KHUCIOTHL. [lomydenue
IIpeeIbHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT: OKHCIEHUE aJIKaHOB, AJIKEHOB,
NEPBUYHBIX CIIUPTOB, AlbJCTUIOB. BhIciine npenenbHble U HelpenenbHble KapOOHOBBIE
KHCJIOTBI

3.14

Crnoxuble 3pupsl 1 Xupbl. CrocoObl MONYYeHHs CIOXKHBIX 3(upoB. OOpaTUMOCTDH
peakuuy srepudukanun. [IpumMeHeHne cioXHbIX 3QUPOB B MUIIEBON U napdroMepHOR
MPOMBIIIICHHOCTH. JKUpPBI Kak CIOXHBbIE (Ul TIUIEPHHA W BBICIIUX KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOICTBA JKUPOB: THAPUPOBAHUE, OKHCIEHHWE. [ Maponn3, wim

OMBUICHHE, ’KUPOB KaK CII0COO MPOMBIIIUIEHHOT'O MTOJIyUY€HUs COJIEN BBICIIMX KapOOHOBBIX
KUCIOT. MBITA Kak cOJM BBICIIMX KAPOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C yYaCTHEM CIUPTOBBIX U aJIbJIETUIHON TPYIII
U MOJOYHOKHCIoe OpoxkeHue. IIpuMeHeHMe  TIUIIOKO3bl, €€  3HayeHHe B
KHU3HEIEATEIBHOCTH Opra"usma. Jucaxapunsr: caxapo3a, MaJbTO3a.
BoccranaBnuBaromye u HEBOCCTaHABIMBAIOIIME AUcaxapuabl. | uaponn3 qucaxapuaos.
ITonucaxapuasl: KpaxMai, TIukoreH. CTpoeHre MakKpOMOJIEKY I KpaxMaia, TIIMKOT€Ha U
1eTo03bl. du3nyeckue CBOMCTBA Kpaxmajla M LIEJUII0JIO3bl. XMUMHUYECKHE CBOMCTBA
Kpaxmaja: TUApOJIN3, KadeCTBEHHAas peakuus ¢ HOAOM. XHMMHYECKHE CBOMCTBA
LEJUTIONIO3BI: THIPOJIN3, MOJIy4eHHe 3QUpOB 1e/uIron03bl. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIH LIEJK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKUEe OCHOBAHUS: PEAKIIUU C BOJOM, KUCIOTAMH, PEAKIUs
ropeHusl. AHWINH KaK MPEACTABUTENIb apOMATHYECKUX aMUHOB. XUMHUYECKUE CBOMCTBA
aHWIMHA: B3aUMOJEWCTBHUE C KHUCIOTaMu, OpoMHO# Bojoi, okucieHue. [lomydenue
AMHUHOB  QJIKWJIMPOBAHMEM aMMHUAKa UM  BOCCTAHOBJICHHUEM HUTPOINPOU3BOJIHBIX
YIIIEBOAOPOIOB

3.17

AMUHOKHCIIOTHI U O€TIKH. AMUHOKHCIIOTHI KaK aM()OTEepHbIE OPraHMYECKUE COCTUHEHHUS.
OcHOBHbIE AaMHMHOKHUCIIOTHI, oOpa3ywoomue Oenku. XHUMHUECKHE CBOMCTBA OENKOB:
THJIPOJIN3, ACHATYpallnsl, KaueCTBEHHbIE (IIBETHbIEC) PEaKLIMU Ha OETIKU

3.18

CtpoeHue u CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWCTB TOJHUMEPOB OT CTPOEHUS
Mouekyin. OCHOBHBIE CTIOCOOBI MOTYYEHHS BHICOKOMOJICKYIISIPHBIX COSTUHEHUH: peakiiuu
MOJTMMEPH3AIINU U TToJIMKOoHIeHcannu. Kiraccudukaims BOJIOKOH




3.19

Nnentudukanus opraHnuecKnX COeIuHEeHUN. Pelenne skcnepuMeHTaIbHBIX 3a71a4 Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTndeckas CBA3b MEXAY KJIaCCaMU OPraHUYECKUX COCIUHEHUN

XUMUS U )KU3HD

41

XuMmus B MOBCeTHEBHOM sku3HU. [IpaBuiia 6e3omacHoi paboThI ¢ €AKMMH, TOPIOYNMHU U
TOKCHYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMHUHU

4.2

XuMuad U 340pOBbe. XUMHUS B MEAUIUHE. XUMHS U CEJIbCKOE XO3AUCTBO. XUMHUS B
MPOMBIIIICHHOCTH. XUMUS U SHEPTeTUKA: IPUPOIHBIN U NOMYTHBIA He()TIHON ra3bl, UX
coctaB W ucnoib3oBanue. CoctaB HEPTH U ee mepepadboTka (IPUPOAHBIC HCTOYHUKH
YIIEBOIOPOIOB)

4.3

XUMUS U 3KOJIOTHSA. XUMHUUECKOE 3arpsA3HEHNE OKPYKAIOUIEH cpeibl U €ro MOCIEACTBUS.
Oxpana ruzapocgepbl, MouBbl, arMochepsl, ¢Guopbl U ¢GayHbl OT XHMHYECKOTO
3arpsi3HeHus. [Ipo0iema 0TX0/10B U TOOOUHBIX NPOAYKTOB. AJbTEPHATUBHBIE HCTOYHUKU
SHEPrUU

4.4

OO6mue npeacTaBiICHUS O TPOMBIIIUICHHBIX CIIOCO0aX MOMYUYCHUS] XUMUYECKUX BEIIECTB
(Ha mpuMmepe TMPOU3BOJCTBA aMMHUAKa, CEPHOM KHUCIOTHI). YepHas U IBEeTHas
Metamutyprusi. CTeKJIO U CUITMKATHAsI IPOMBIIIICHHOCTh. [IpombliiieHHast opraHuyecKkas
xumusi. CeIpbe 17151 OPraHUYeCcKOM MPOMBIIITIEHHOCTH

Turnsl PaCUYCTHBIX 3a/1a4




5.1 Pacuersl Macchl BemiecTBa MM 00bEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB

5.2 Pacuets TeroBoro s exra peakuu

5.3 PacueTbl 00bEMHBIX OTHOILIEHUH ra30B IIpHU XUMHUYCCKUX PEAKIUAX

5.4 Pacuetsl macchl (0ObeMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CITU OJHO M3
BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )

9.5 PacueTsr MaccoBoif niM 00BEMHOM JTOTHM BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUECKU

BO3MOKHOTO

5.6 Pacuetst Macchl (0ObeMa, KOJHMYECTBA BEIISCTBA) MPOAYKTA PEAKIMH, €CIH OAHO W3
BEIIECTB JIaHO B BHJIE€ pacTBOpa C OINpPEAENIEHHOM MacCcOoBOHl /0yieil pacTBOPEHHOTrO
BEILIECTBA

o.7 Pacuersl ¢ ucnonb3oBaHueM NOHATUN "MaccoBas aois", "MoJisipHas KOHLEHTparus',
"pacTBOPUMOCTD"

5.8 Haxoxnenne MosexynsipHON (pOpMyIbl OPraHMYECKOT0 BEHIECTBA MO €T0 MIIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, MU MO MPOYKTaM CrOpaHus

Xumus

1. JInst yCTHBIX OTBETOB OMPEACISAIOTCS CISAYIOIINE KPUTEPUH OLIEHOK:

OtMeTKa «5»:

*  OTBeT MOJHBIA M MPaBWIbHBII Ha OCHOBAaHUM HM3YYCHHBIX TEOPUM; - MaTepHall H3JI0KEH B
OIPEEICHHOM JIOTHYECKON ITOCIIEN0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM;

*  OTBET caMOCTOSTENIbHBIA. CHCTEMaTHUYeCKast JEMOHCTPALIMS MPABUILHBIX OTBETOB.

OtMeTKa «4».

*  OTBET MOJIHBIN U MPABUJILHBIN HA CHOBAaHUU U3y4EHHBIX TEOPHUH;

*  MaTepual M3JI0XKEH B OMPEICIICHHOMN JIOTHUECKOH IMOCIIeIOBATEIILHOCTH, TIPH STOM JOTYIIICHBI
JIBE-TPU HECYIIECTBEHHbBIE OLTMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OtMmeTKa «3»:

® OTBET HOJ'IHI)II\/'I, HO HpI/I 3TOM ]:[OHyIHeHa CYHIGCTBGHHaH OHH/I6Ka UJIIN OTBET HCHOJ’IHI)II\/'L
HECBSI3HBIM.

OtMmeTKa «2»:

* IpU OTBETe OOHAPYKEHO HEMOHWMAaHWE OOYJYAOIUMCS OCHOBHOTO COJIEP)KaHUS Y4eOHOTO
MaTepuaia Wik JOMYIIeHbI CYIIECTBEHHbIE OMMOKHU, KOTOPbIe O0YYaIOUIHIiCs HE MOXKET UCIIPaBUTh IpU
HaABOISIIUX BOHpOCﬂX y‘-II/ITeJ'Iﬂ NN YaCTUYHO I/ICHpaBJUIeT HC3HAYUTCIIBHBIC.

O1ieHKa 5KCIEPUMEHTAIbHBIX YMEHUN

OHCHKa CTaBHUTCA Ha OCHOBAHHH H&6J’IIOI[CHI/IH 3a O6y‘IaIOH_II/IMI/IC$I 51
MMUCHBMEHHOTO OTYeTa 3a paboTy.

OtMmeTKa «5»:

hd pa60Ta BBITIOJIHCHA ITOJIHOCTHIO 1 HpaBI/IJ'II)HO, CACJIaHbI HpaBI/IHBHBIe Ha6J'IIO)IeHI/I$I U BBIBO/IBI,

o SKCIICPUMCHT OCYIICCTBJICH I10 IJIAHY € YYETOM TCXHUKU 6630H3CHOCTI/I U IpaBUI pa6OTBI C
BelIeCTBaMH U 000PYZAOBAHUEM;

b IMMPOSABJICHBI OPTaHU3AUOHHO - TPYAOBBIC YMCHUS, IOAACPKUBAIOTCA YUCTOTA pa60qero MECTa
U TIOPSAIOK (Ha CTOJIEe, SKOHOMHO HCTIONb3YIOTCSI pEaKTUBBI);



*  cHCTEeMaTH4YecKOoe MPaBUIIBHOE BHITIOHEHUE JTAOOPAaTOPHBIX padoT.

OtMmetka «4»:

*  paboTa BBINOJIHEHA TIPABUIIBHO, C/ICTaHbI TIPABUIIBHBIC HAOIOICHHS M BBIBOBI, HO TPH ATOM
AKCIIEPUMEHT MPOBE/ICH HE MOJTHOCTHIO WU JIOMYIICHBI HECYIIECTBEHHBIE OIMOKH B paboTe C BEIICCTBAMH
¥ 000PY/IOBaHHEM.

OtmeTKa «3»:

* paboTa BBINIOJHEHA NMPAaBWIBHO HE MEHEE YeM HAIOJOBHHY WIM JONYIICHA CYIICCTBEHHAs
omuOKa B X0JI¢ IKCIIEPUMEHTA B 00BSICHEHHH, B 0(OPMIICHHH PadOThI, B COOIIOCHUH MTPABHI TEXHUKU
0€30MacHOCTH Ha paboTe C BEIIECTBAMHU W 00OpYyIOBaHHMEM, KOTOpAas HCIPABISETCS 1O TPeOOBAHUIO
YUUTEIIS.

Ot1MmeTKa «2»:

e JlomyIIeHsbl ABe (M 0ojiee) CYIIECTBEHHbBIE OMMOKHU B XOJIe: SKCIICPUMEHTa, B O0BSICHEHUH, B
opopmiieHHH pPa0OTHI, B COONIOJCHUM TPaBHI TEXHUKU OE30MacHOCTH MpU paboTe C BEUIeCTBAMH M
000pyI0BaHUEM, KOTOPBIE O0YYAIONINICS YACTUYHO MOXKET HCIIPABHUTH 1O TPEOOBAHHUIO YUUTEIIS;

*  paboTa BHIMOJIHEHA YACTUYHO, Y 00YUAIOMIETOCs IJI0XO0 Pa3BUTHI SKCIIEPUMEHTAIILHBIC YMEHUSI.

OreHKa YMEHUH peliaTh pacueTHbBIC 3a/1a4H

OtmeTKa «5»:

* B JIOTHYECKOM pACCYKICHUM W PEHICHUH HET OMHOOK, 3ajada penicHa parroHATbHBIM
CIIOCOOOM;

*  CHCTEMAaTHYECKOE MPABHILHOE PEIICHUE PACYCTHBIX 3a/1a4;

OtmeTka «4»:

* B JIOTUYECKOM DPACCYKIICHHUU W PEIICHUS HET CYIECTBEHHBIX ONIMOOK, HO 3ajava pelieHa
HEepaIMOHAIBHBIM CIIOCOOOM, HIIH JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIX ONIHOOK.

OtmeTka «3»:

* B JIOTUYECKOM DPACCYKJCHUU HET CYNICCTBCHHBIX OMIMOOK, HO JIOMYIICHA CYIIEeCTBEHHAs
omMOKa B MAaTEMaTHYECKUX pacueTax.

OtMmeTKa «2»:

*  UMEETCs CYIICCTBCHHBIC OIIUOKH B JIOTUYECKOM PACCYXJICHHU M B PEUICHUU. OTCYTCTBUE
OTBETAa Ha 3aJ]aHHeE.

OrneHKa MUCbMEHHBIX KOHTPOJBHBIX PadOT

OtMmeTka «5»:

*  OTBET IOJIHBIM U ITPaBUJIBHBIMH,

*  CHCTEMaTHYeCKOE NMPaBUIIBHOE PEIICHNE KOHTPOJILHBIX PadoT.

OtMeTKa «4»:

*  OTBET HEIOJIHBIN WJIH JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OINOOK.

OtMmeTKa «3»:

* paboTa BBITIOJIHEHA HE MEHEE YeM HAITOJIOBUHY, JOIYIIEHA OJHA CYIIECTBEHHAs OITNOKA U
IIPU STOM JIBE-TPU HECYIIECTBCHHBIE.

OtMmeTKa «2»:

*  paboTa BBITIOJTHEHA MEHBIIIE, YeM HAIIOJIOBUHY HIIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIIIHOOK.

5.O11eHKa TECTOBBIX PadoOT

HpI/I OLHCHMBAHHWU TCCTOB UCIIOJIL3YCETCA CICAYIOIIAasd MKajia

«5» - 90 - 100 %j;

«4» - 70 - 89 %;

«3» - 51 -69 %;

«2» - 30 - 50 %;

6.Onenka pedepara

Pedepart onieHuBaeTCs Mo CIEAYIOMUM KPUTEPUSIM:

*  cobuoaeHne TpeboBaHM K ero 0(popMIICHHIO;

*  HEOOXOJWMOCTH U JJOCTATOYHOCTH JIJISl PACKPBITHS TEMBI, IPUBEACHHON B TeKcTe pedepaTa
uH(pOpMaIuy;

*  yMeHHe 00ydaroIerocs CBOOOHO U3jIaraTh OCHOBHBIC UJICH, OTPaKCHHEIE B pedepare;

*  CIIOCOOHOCTH OOYYAIOIIETOCS IMOHATH CYTh 33/1aBaCMbIX WICHAMH aTTECTAIMOHHONH KOMUCCHH



BOIIPOCOB " C(I)OpMYJIHpOBaTB TOYHBIC OTBCTHI HA HHUX.



