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1. TosicHuTeNbHAsA 3aMUCKA

B cootBercTBUM C OOmIMMH IENIMU M NPUHIUIAMH CPEIHEro oomiero oodpazoBaHUs
coaepxanue npeamera « Xumus» (10—11 kinaccel, 6a30BbI ypOBEHb U3YUYEHUS) OPUECHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO TOJTOTOBKY OOYYaIOIIUXCS, HEOOXOJAUMYIO MM st
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KU3Hb COLUYMA,
MPOJIOJHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHCH.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha yPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpenHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEpiKaTeIbHON
XapaKTePUCTUKU IIefiel M3y4YeHHUs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaAWLMOHHO TpH3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOiactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW IEATENbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METONMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0JI K
OTIPEICTICHUIO LIeJIeH U3YUCHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CoriacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMU W3Y4Y€HUS MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KakK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOU JIeKaT KIFOUEBHIC TMOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHUMAHWE CYIIHOCTH JIOCTYNMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMIJIEHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUH, HEOOXOIUMBIX JJI MPUOOPETEHUSI YMEHHM OPUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IMPUPOJIE, B MPAKTUUECKON 1
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUs IpeIMeTa B
nporpamme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU ITPUOPUTETAMU
B cHcTeMe cpeaHero oOmiero obOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TPAKTUYCCKONM KOMITOHEHTE COJEpKaHUsl OOydeHus,
OpPUEHTHPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHW3alliu,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSMH aKTUBHOTO TIOJYYCHUsI 3HAHUM W MPUMEHECHHS WX B PEATbHOU JKU3HU JUIS PEUICHUs
MPaKTUYECKHX 3a]1ay.

B cBa3u ¢ »TMM TnpH U3yYeHHM TNpeaMera «XHUMHUs» JTOMUHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OoOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,



COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA),
MMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE /I Pa3IUYHBIX BUJOB JIEATEILHOCTHU: PEIICHUs MpodiieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIK, HEOOXOAMMBIX JUISI TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OLECHKH C
MO3UIUI IKOJIOTUYECKONM 0€30MacHOCTH XapaKTepa BIHSHHS BEIISCTB U XUMUYECKHX MTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEemdy;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOIB30BaTh COBPEMEHHbIE WH(OPMAaLIMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHaIN3a Y4eOHON U HayYHO-TIOMYJISIPHOM MHPOPMALIUA XUMUUECKOTO
COJIepKaHUS;

(dbopMUpPOBaHUE U PA3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U [IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHHE Yy OOydJaromuxcs yOekIEHHOCTM B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00aldbHBIX MpPOOJeM  palloHaIbHOTO
MPUPOIONIONH30BAHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpPCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOrO OTHOIICHUS K TIPHUPOJIE W CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHSI OTBITA MCIIOIH30BAHUS TMOTYUYCHHBIX 3HAHUW JUJIST TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

[TporpaMMma 1o XMMHUM Ha ypOBHE CpeaHEro oOuiero oOpazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deaeparum»,
TpeOoBaHUIl K pe3ynbTaTaM OCBOEHHUs (pelrepanbHOl 00pa3oBaTeIbHOM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM ctanaapte COO, ¢ yuérom Konmenuuu mpenojnaBaHus y4eOHOTO MpeamMera
«Xumus» B 00pa3oBarelbHBIX opraHuzanusx Poccuiickoit @Dexepanuu, peamu3yONIIX
OCHOBHBIE 0O0pa3oBaTeIbHBIE MPOTPAMMBI, WU OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTaHuss B Poccuiickoit @enepauuu Ha nepuon a0 2025 roga» (Pacnopsixenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

B ydeOHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT « XUMHsD 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 0bmacTn « EcTecTBeHHO-HAYYHBIE TPEIMETHD).

OO01ee yuClIO 4acoB, OTBEAEHHBIX JUISI U3YYCHUs XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kjacce — 34 yaca (1 gac B Heneno).

Jly1st peanu3anuy mporpaMMbl UCTIOJIB3YIOTCS YICOHHUKH:

- O.C. Tabpuensn, N.I'. OctpoymoB, C.A. CmankoB «Xumus 10 kmacc 0a30BBIN
ypoBeHb», M., nznatensctBo «IIpocsemenuey, 2025 rox;

- O.C. Tabpuensn, N.I'. OctpoymoB, C.A. CmankoB «Xumus 11 kmacc 06a30BbIf
ypoBeHbY», M., m3aarenscTBo «lIpocBemenney, 2025 rox.



Pabouas mporpamma yuebHOro mnpeamera «XHMHsD) COCTaBlI€Ha C ydeToMm paboueit
IpOrpaMMbl  BOCIIMTAHUS. BoOCHHUTATENBHBIH MOTEHIMAT JAaHHOTO Y4eOHOro mpeaMera
o0ecreunBaeT pean3aluio CIeAYOIUX EIeBbIX IPUOPUTETOB BOCIUTAHUS 00YYaOIINXCS:

- YCTaHOBJICHHWE JOBEPUTEIIBHBIX OTHOIICHUH MEXIY YYHTEIeM M €ro y4eHUKaMU,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPHUSTHIO yUYallUMHCS TpeOOBaHHM U MPOChO ydHTEs,
MPHUBJICYCHUIO WX BHHUMaHUsA K O0OCYyXJaaeMoil Ha ypoke HH(OpMAalM{, aKTUBHU3AIMMH WX
MO3HABATEJILHON 1€ATEIbHOCTH;

- MOOYX/ICHHE MIKOJHLHUKOB COONIOAATh HA YPOKE OOIICTIPUHATHIC HOPMBI MOBEICHUS,
mpaBuja OOIICHHsI CO CTapIIMMU (YUUTEISIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMHM), TPUHIIAITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3AIINY;

- IPUBJICYEHUE BHUMAHUA MIKOJbHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3alus X paboThI C TIOTyYaeMOU Ha ypOKEe COIMATBHO 3HAYUMOU HH(popMarmen
— WHUIUUPOBAHUE €€ OOCYKICHMsI, BHICKa3bIBAHUS YYAIIUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS;

- HUCIOJB30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COepX)aHUs y4eOHOro mpeaMera
yepe3 JIEMOHCTPAIUIO JIETSIM TPUMEPOB  OTBETCTBEHHOI'O, TPa)JTaHCKOTO ITOBEACHHS,
MPOSIBIICHUS] YEIIOBEKOIIOOUS U T00POCEPICUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX TEKCTOB
JUTSL YTCHWS, 3a/1a4 JIJIS PEIICHHUS, TPOOJIEMHBIX CUTYaIIUi It 00CYKICHUS B KJ1acce;

- MPUMEHEHHUE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOThI ydalluXcCs: HHTEIIEKTYalbHbIX
UTp, CTUMYJIHPYIOIIMX TIO3HABATEILHYIO0 MOTHUBAIIMIO IKOJIBHUKOB; TUAAKTHIECKOTO TeaTpa, TIe
MOJlyYeHHbIE HAa YPOKE 3HAHUS OOBITPBHIBAIOTCS B TEaTPalbHBIX MOCTAHOBKAX; JAMCKYCCHUH,
KOTOPBIC JAIOT YYaIIUMCS BO3MOXHOCTh TPHOOPECTH OIBIT BEICHUST KOHCTPYKTUBHOTO JIUAJIOTa;
rpynnoBoi paboThl WM pabOTHl B Mapax, KOTOPbIE y4yaT MIKOJIHHUKOB KOMaHAHON padoTe u
B3aMMOJIECTBHIO C IPYTMMH J€TEMHU;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOIEIypP, KOTOPbIE TOMOTAIOT MOAIEPKaTh MOTHBAIIHIO
JIeTe K TOJMYYCHHWIO 3HAHWM, HAJQKWBAHWIO IMO3UTHUBHBIX MEXKIIMYHOCTHBIX OTHOIICHUH B
KJIacce, TOMOTAl0T YCTAaHOBJICHUIO TOOpOXKenaTeaIbHOU aTMoc(ephl BO BpeMsl YPOKa;

- opraHuzanus mieCcTBA MOTHBHPOBAHHBIX W JPYJAUPOBAHHBIX YYANIUXCS HAJ WX
HEYCIMEBAIIIMMU OJTHOKIACCHUKAMHM, MJAIOIIET0 MIKOJbHUKAM COIMAFHO 3HAYUMBIA OTBIT
COTPYTHUYECTBA U B3AMMHOW TTOMOIIIH;

- WHHUIHMAPOBAHME U TOAJEPKKA HCCIEAOBATEIbCKON NEATETbHOCTH IIKOJIHLHUKOB B
pamMKax peayM3aliii UMH WHIWBHIYAILHBIX W TPYIIIOBBIX HCCIICIOBATCIILCKUX MPOSKTOB, YTO
JacT UIKOJIBHUKAM  BO3MOXXHOCTh  MPUOOPECTH HABBIK  CAMOCTOATEIBHOTO  pEIIeHUs
TEOPETUIECKON MPOOIEMBI, HaBBIK TeHEPUPOBAHKS U O0QOPMIICHHS COOCTBEHHBIX HJICH, HABBIK
YBOXHUTEILHOTO OTHOIIGHUS K YYXUM uAesM, oQopMmIeHHBIM B paboTax Jpyrux
UCCIIeIoBaTeNicii, HaBbIK MyOJMYHOTO BBICTYIUICHHS IEepe]l ayTuTOPUEH, apryMEHTUPOBAHHS W
OTCTaWBaHUs CBOCH TOYKH 3PEHUS.

2. Copep:xanue yueoHnoro npeamera «Xumus. ba3oBblii ypoBeHb»
10 KJIACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHU4YeCKOM XUMHUHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUHU
HOBBIX BEILIECTB U MaTepHaioB. Teopus cTpoeHUs: opraHuueckux coequHennii A. M. bytneposa,
e€ ocHOBHbIE TOJOkKEeHUA. CTpyKTypHbIE (DOPMYIJIBI OpPraHWYECKHX BeElIeCTB. | omoorus,
n30MepHsa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUIX — OJMHAPHBIE U KPAaTHBIE CBSI3H.



[IpencraBnenne o  wiaccupukauud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUMN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
NPECTaBUTEIICH KIIACCOB OPraHUYECKHUX BEILECTB.

DKcnepumenmanbHbvle Memoobl U3y4eHUs 8euecms U ux npespaujeHull
Jlemoncmpayuu:
1. Osnakomienue ¢ oOpa3aMyu OpraHNnYEeCKUX BELIECTB U MaTepHalaMy Ha UX OCHOBE.
2. OnbIThl MO NPEBPALLICHUIO OPTaHUYECKMX BEIIECTB IPU HarpeBaHud (IUIaBJICHHE,
00yTJIMBaHUE U TOPEHUE).
JlabopamopHvie onvimul:
1. MogaenvupoBaHue MOJIEKYJI OPraHUYECKHIX BEIIECTB.

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecCKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TFOpEHUs ), HaX0XACHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJloreHUpOBAHUS, TUAPATALUH, OKUCIICHHS U OJIMMEpU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyragauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayueHne CHHTETHUECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
POCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 n nomyTHbE HE(TAHbIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHuUECKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He()TH, UX MPUMEHEHHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIyKThI €ro NepepaboTKu.
DKcnepumenmanbHvle Memoosl U3YUeHUs 6euwecms U UX npeepaujeHui.

Jlemoncmpayuu:
3. Komnekuuu «HepTb» U «YTOIBY.
4. BuneodparmeHT «BynkaHuzanus pe3uHb.
Jlabopamophule onvimuol:
2. KagectBeHHOE OmpeenieHue yriaepoia 1 BOJAOPO/ia B OPraHMIECKUX BEIIECTBAX.
3. O3HakoMIIeHHE ¢ 00pa3IaMu IIACTMACC, KAYIyKOB U PE3HHBI.
4. MogenupoBaHue MOJIEKYJ YIJIEBOJOPOIOB U raJIOr€HONPON3BOAHBIX.
IIpakmuueckue pabomul:
Ne 1. Ilonyuenue 3TuineHa U U3y4€HHUE ET0 CBOWUCTB.



Pacuémmnole 3a0auu:

- BBIYMCIICHHS 110 YPAaBHCHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO
BEIICCTBA WJIM TPOAYKTa PEaKIHH 10 HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO W3
MCXOHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN);

- OIpeNeNeHHEe MOJEKYJIAPHOU (OPMYIIBI OPraHUYECKOTO BEIIECTBA IO MAaCCOBBIM JIOJISIM
aTOMOB XMMHYECKUX DJIEMEHTOB.

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BoiopoiHble CBA3M MeX1y MOJIEKyJaMU CIUpToB. JleficTBHe MeTaHO/Ia U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOHCTBA. TOKCHMYHOCTh
denona. [Ipumenenne geHona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaYECTBEHHBIE pEAKIIMH),
MOJTy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOThI. MypaBbuHaAs U YKCYCHasi KHCIIOTBI:
CTpoeHHe, pU3NUYEecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMeE Jis KJlacca KUCIIOT, PeaKIus
TepuUKanMu), ToNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

YrieBoapl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXACHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnonosa Kak npupojaHble noaumepbl. CTpoeHue kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).
DKcnepumenmanbHvle Memoosl U3YUeHUs euwecms U UX npeepaujeHui.

Jlabopamophule onvimuol:

5. 'openue cnupTos.

6. BzaumopeiictBue raumepuna ¢ ruapokcuaoM meau(Il).

7. KauecTBeHHbIE peaklUU albJeruI0B (OKHCIEHNE aMMHauYHbIM PAaCTBOPOM OKcHJa cepedpa
u ruapokcuiom meau(1l)).

8. BzaumopeiicTBue Kpaxmaiua ¢ HoJoM.



Ilpaxmuyeckue pabomul:

No 2. CoiicTBa pacTBOpa YKCYCHOM KHCJIOTBHI.
Pacuémmnule 3a0auu:
- BBIYMCIICHUS 110 YPABHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOAHOTO
BEILECTBA WM MPOAYKTa PEaKUUH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB WJIA MPOJAYKTOB PEAKIINH);
- OIpeeNCHHEe MOJEKYJIAPHOU (OPMYIIBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM
aTOMOB XMMHYECKUX 3JIEMEHTOB U 10 Macce (00beMy) MPOJYKTOB CrOpaHHUsI.

A3oTcoaep:kale OpraHnyecKue coeIMHeHHUsI.

AMUHOKHMCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe INMLKHA). buonorudeckoe 3HaueHue
amuHOKuCIOT. [lentumast.

benkn kak npupoaHble BBICOKOMOJEKYJIsIpHble coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHAsi CTPYyKTypa OenKkoB. XHMHUYECKHE CBOMCTBa OJIKOB: THUAPONU3, NEHATYpaIlHs,
Ka4eCTBEHHbIE pEaKIU Ha OEJKH.

DKcnepumenmanbHbvle Memoobl U3Y4eHUs 6ewecms U ux npeepaujeHulL:
Jlemoncmpayuu.

5. Jlenarypanus GeJIKOB IIpU HarpeBaHUM;

6. L[BeTHBIC peaku OEIKOB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUS U MTOJINKOHICHCALINS.
DKcnepumenmanbHbvle Memoobl U3V4eHUs 6ewecms U ux npeepaujeHulL:

Jlemoncmpayuu:
7. OzHakomiieHHe C oOpas3llaMHM NPUPOAHBIX MW MCKYCCTBEHHBIX BOJIOKOH, IIJIacTMAacc,
Kay4yKOB.

Me:knpeameTHbie CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBSA3€M NMPU M3yYEHHH OpraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHUWE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSITHH, Tak U
MOHSITUM, ABJISAIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0me ecTecTBEHHO-HAyUYHbIE TOHATHS: SIBIEHHE, HAay4yHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIacCU(pHUKAIMi, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BElIeCTBa, (PU3NUECKHe BEIUYMHBI U €IMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€KH, yriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.



TexHoorus: IMUIICBBLIC ITPOAYKTBI, OCHOBBI PAIMOHAJIbHOI'O ITUTAHHA, MOIOINKUC CPCACTBA,
JICKAPCTBCHHBIC U KOCMETUYCCKHUE ITPErapaThbl, MaTCpUalibl N3 HCKYCCTBCHHBIX U CUHTCTUYCCKHUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUYecKrue ypoBHH, MOIYPOBHU. ATOMHBIE OpOHTaly, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpesiesieHUs] JIEKTPOHOB IO OpOUTAIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYECKuUX 3ieMeHToB [ .
MengeneeBa. CBs3p nNepuOAMYECKOrO 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOU TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BELIECTB
110 TpyIIaM U1 rnepuojam. 3HaueHHUEe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHMYEcKass CBs3b. Buabl XMMHYeCKOHl CBs3U (KOBaJEeHTHAas
HEMoJIsIpHasl W TOJIIpHAas, WOHHAsA, MeTajuiMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XMUMHUYECKON CBsI3M (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BonopoaHas cBsA3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemrectBa MOJEKyJISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTve 0 nucnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 1o
BEILECTBA B pacTBOPE.

Knaccugpukanus Heopranuueckux coefauHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMNISKAIUX K Pa3IUIHBIM
KJIaCCaM.

Xumunyeckas peakuus. Knaccudukanus XUMHUYECKMX peakUuid B HEOPraHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3MyHbIX (pakTopoB. OOpaTUMble peakKlUu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BELLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKcnepumeHmanbHovle Memoobl U3y4eHUs 6ewecms U ux NPeepaujeHulL:
Jlemoncmpayuu:

1. Bunaw Tabmun «Ilepuogndeckas cucteMa xumudeckux aemerToB [ .. MenaeneeBay
2. Mopenu KpUCTAIUTMUECKUX PEIICTOK.
3. Paznoxenune nmepokcuaa BOIOPO/Ia B IPUCYTCTBUU KaTalnu3aTopa.

Jlabopamophvie onvimul:



1. TlpoBenenue peaknuii HOHHOTO OOMEHa.
2. OmpeneneHue cpeabl paCTBOPOB BEHIECTB € MTOMOIIBI0 YHHBEPCATHHOTO HHANKATOPA.
Ipaxmuueckue pabomol:

Ne 1. Biustnue pa3nuuHbIX (pakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIIHH.
Pacuémmuvie 3a0auu:

- pac4deCThbl C UCIIOJIB30BAHUCM IMOHATUA «MACCOBAd JOJIA pAaCTBOPCHHOTI'O BEIICCTBA»,
- paC‘IéTBI I10 YPAaBHCHUAM XUMHWYCCKUX peaKHHﬁ, B TOM YHUCJIE TCPMOXUMHUYCCKUEC paC‘IéTBI.

Heopranuueckasi xumus

Hemeranasbl. Ilonoxenune HemeramnoB B Ilepuoaudeckoil cucreMe XMMHYECKUX
anemenToB JI. M. MennaeneeBa m 0cOOEHHOCTH cTpoeHusi aTomoB. Dusmyeckue CBOMCTBa
HEMETAJIOB. AJTOTPONHS HEMETANIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepomaa).

XYUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yTIepoAa U KPEeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertasisl. [lonoxenne metaiuioB B lleprnoauyeckoi cucreMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUM
METaJIOB.

XVUMUYECKUE CBOICTBA Ba)XHEWIIMX METAJIOB (HATPHUH, Kajuii, KalblWid, MarHui,
IIOMUHUH, UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cocoObl mosTyyeHust MeTaylioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.
DKcnepumenmanbHvle Memoobl U3yUeHUs 6euiecms U Ux npespaujeHuil:
Jlemoncmpayuu:

4. Konnexuus «MeTaijibl U CIJIaBbI».

5. OOpa3ibl HEMETaIOB.

6. B3aumopeiicTBre Meu ¢ a30THOM KUCIIOTON pa3InyHONW KOHIIEHTPAIUH.
JlabopamopHvie onvimul:

3. BsaumopeiicTBue ruipokcua aNIOMUHUS C pAaCTBOPAMU KUCIIOT U IIEJI0UeH;
4. KadecTBEHHbIE peaKllMy Ha KATHOHBI METAJUIOB.
5. KauecTBeHHbBIE peakIuy Ha aHMOHBI M KATHOH aMMOHHUS.

Ipakxmuueckue pabomoi:

No 2. Pemenne skcriepuMEHTaIbHbBIX 3a/1a4 10 TeMe « MeTauibly.
Ne 3. Pemrenue skciepuMeHTANIbHBIX 3a7a4 110 TeMe «HemeTambn.
Pacuémmnule 3a0auu.

- pacueTbl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOJIYKTa PEaKIMM, €CIIH OAHO U3 BEILECTB
JTaHO B BH/JIE pacTBOPA C OINPEAEIEHHON MAaCCOBOM J10JI€EM paCTBOPEHHOIO BELIECTBA,

- pacuéThl Macchl BelleCcTBAa WM 00bEMA ra3oB MO0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
wii 00bEMY OIHOTO M3 YYACTBYIOIIMX B pPEAaKIMM BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA ¥ KU3HD
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Ponp xuMun B o0GecriedeHnu SKOJIOTMUECKOM, SJHEPreTHYecKOl U MUILEeBOM 0e30nacHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O HayyHBIX METOJAax ITO3HAHUS BEILNECTB M XUMHYECKHX
peaKuui.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIOUIAX T[POMBIIUIEHHOTO —IOJyYEHUS
BAKHEHILNX BEIIECCTB.

UYenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHUIIME CTPOUTEIbHBIE MaTEpHUalbl,
KOHCTPYKLMOHHBbIE MaTepHUalbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUalbl I DJJICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHbIE y100PEHUS.

XyUMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
paBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOM KU3HU.

MexknpeaMeTHbIe CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3yuyeHUH OOIEl M HEOPraHUYECKOW XMUMHHU B
11 xnacce ocyuiecTBis€TCS Yepe3 UCIOJIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX HMOHSTHH,
TaK U HNOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0ue ecTecTBEHHO-HAy4HbIE IOHATHUSA: Hay4HbI (akr, rumoresa, 3aKOH, TEOPHUS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®uznka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SJHEPIeTUUECKUN YpPOBEHb, BEILECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEJIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKas IPOMBIIIIEHHOCT, METaJIITyprus, IIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTepUaioB, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MHUILIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUU.

3. Ilnmanupyemble pe3yabTaThl 0CBOEHUsI y4eOHOro nmpeamera «Xumusi. ba3zoBwlii
YPOBEHb»
JInuHOCTHBIE pe3yJIbTaThl

OI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOy4alOIIMMUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOH Uil pa3pabOTKH IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHMS
MIPOrpaMM CpeHETo 00I1eTr0 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHH € CHCTEMHO-IEATEIBLHOCTHBIM MOAXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS Mpeamera «XHUMHsS» Ha YPOBHE CpeJHero oouiero obpazoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTAaBISAIONINE:

OCO3HaHHE O0YYAIONIMMUCS POCCUHCKON TPaKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEICIICHHUIO;
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HaJINYMe MOTUBAIMH K 00yUYEHHIO;

LIEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINKA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
o0Opa3zoBaHusi;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYJIBTypbl M CHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTb JKU3HCHHBIE IIAHBI.

JIn4HOCTHBIE pE3yJbTaTBl OCBOEHHUS IpeaMera «XHMHsD» JOCTUTAIOTCS B E€IMHCTBE
yu4eOHOI M BOCHUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C TI'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMHM UM HJCAlaMUd  POCCUICKOTO
TpaXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMd M NPAaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMU TIPOLIECCAM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00YYarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
ONbITa IO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOydalolmMXCs [0 pean3aluu
IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U MPABOIOPSAKY;

MPEJICTABICHUSI O COLMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENbHbIX 33124, BHIMOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY U apTyMEHThI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBaXEHUsI K IpOIIECCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTUUYECKOIO NPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT UIUTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHUBOB B IIOJIYYEHMH M MOCIEAYIOIIEM AaHAJIU3€
UH(OPMALIUHU O TIEPETIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallUd, CBS3aHHbIE C XHUMUYECKUMH SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE IOBEJEHHE W MOCTYNKHM CBOMX TOBAapUILIeH ¢ MO3UIuil
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYNKOB;

4) popmMupoBaHHS KYJbTYPbI 310POBbS:
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MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 37J0POBBIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUsl ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZOBOU IEATEIBbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
IIOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIFOCH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpEIICHUHM NPAKTUYECKUX 3alad COLMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQPECCHil pa3Iu4yHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAIbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynyueit mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJ100aJIbHOTO XapaKkTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUAIbHOU Cpebl;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOIB30BAHUS TOCTHKEHUN XUMHHU JJIS1 pellIeHHs] BOIPOCOB
pPalMOHAIBHOIO IPUPOJOIOJIB30BAHNS;

AKTUBHOTO HENPUATHUS NEHUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH MPUPOJHOM cpene,
YMEHHUSI MPOTHO3UPOBATh HEOJAronpUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPHUHUMAEMbIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUs, JKOJOTHYECKONM KYJIbTYpbI, OIIbITa
JIEATEIPHOCTH  JKOJOTWYECKOM HANpaBICEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs] 00 OKpYy:KaroIleM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/aHUHM HOBOW 0a3pl MaTepHaIbHOU
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KYJIBTYpBl, PELIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPbEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30lacHOCTH, B PAa3sBUTHUM MEIMIIMHBL,
00eCTIeYeHNN YCIOBHH YCIIEIIHOTO TPYyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YiIeHa
o0I11eCTBa;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUSA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJyYaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOMIET0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUs AenaTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAayUHbIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTMBHOMY TIIOJy4EHHMIO HOBBIX 3HAaHMM II0 XHMHM B COOTBETCTBUH C >KU3HECHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pasinyHbIX chepax npodeccrnoHaTbHON
JESATEIIBHOCTH.

MertanpenmeTHble pe3yJibTaThl

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}0mnxcsl MCKIUCHUITIIMHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHSTHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIN (akT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCTIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

VHUBEpcaJbHble  y4ueOHble  JEeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecreunBaromue (opmupoBaHue (PYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh ~ OOYYaloIMXCs ~ HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUITMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA U YHHBCPCAJIBHBIC y‘-IG6HI)Ie )IGﬁCTBHSI B IIO3HABAaTEILHOU U
COIIMAIbHON ITPAKTHKE.

MeranpeaMeTHble pe3yNbTaThl OTPAXKAalOT OBIAJCHHE YHHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHU 1eHCTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITEIbHO (OPMYJUPOBATh W aKTyaIM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU WX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;
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UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIICNATH
XapakTepHble MPHU3HAKM IOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIEC, JACIyKTUBHBIE, IO aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOopMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3yUYaEMBbIX BEIIECTB U XMMUUYECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpMauuu (HAyYHO-TIOMYJIsipHas
JUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3IWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHble METOAbI NpPU IOHCKE M OTOOpe
uHpOopMaLKu, HeOOXOIMMOM IS BBITMOJIHEHHS YUeOHbBIX 3aJ1au OMpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEeACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBA IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsiaeHHe YHHBePCAJIbLHBIMA KOMMYHHKATHBHBIMH el CTBUSIMM:
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3aJjaBaTh BONPOCHI 110 CYILECTBY OOCYX/1aeMOH TeMbl B XOJI€ UaJIora W/Win JAUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl Pe3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJIyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anu y4eOHOro mpoekTa U (OPMYJIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIaCOBaHMsI ITO3ULMH B X0/1€ 00CYXIeHUS U 0OMEHa MHEHHSIMH.

OnJialeHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMH A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I03HABATEIbHYIO JIEATENIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YyUEOHBIX U HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C YYETOM MOJYyYEHHUS! HOBBIX 3HAHUM O
BELIECTBaX U XUMUYECKUX PEaKLUAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb CBOEM JI€ATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIEHKHU.

IIpeaMeTHbIe pe3yibTaThl
10 KITIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJIM XHMHUHM B TO3HAHUM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeaeE;

BJIAJICHUE CHUCTEMOM XHWMHMYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJArarollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHAJIbHAS TpyNNa, pajuKanl, HU30Mepus, M30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KACIOPOA U a30TCOJEpIKAIINE COCAMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHMUEeCKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAaHUsA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BaKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
Y IPAKTUYECKOM JESATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHBIC NMPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPY OMMCAHUU COCTABA, CTPOEHUS U
MIPEBPAILCHUI OPTaHUYECKUX COCTUHEHUM;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIOJB30BATh XUMHUYECKYIO CHUMBOIIMKY JJISl COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
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U YpaBHEHHUW XMMHYECKUX PEAKLUUN, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUY UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCY/TpyNIe COCTUHEHUIN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAlllu€ COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMsI OTHAEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opMaibAerui, aleTaablerui, MypaBbUHAs
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, eJUT0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMNPEAENSATh BHJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHUE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHbBIX KJIACCOB OPIraHUYECKUX BELIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyrtaaueH-1,3, metmnOyramueHn-1,3, OeH301,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTE€pU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, yroib), cHocoObl MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB MEPepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINHN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEeMbIX B XHUMHUU I[PU M3YYEHUM BEIIECTB WU XUMHUYECKHX SIBJICHUN
(HaOmrofieHMe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAAThH MpaBUiIa MOJIb30BAHUS XUMHUECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSMH 110 BBIIIOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyUYEHUE ITHIIEHA U HU3YUYEHHE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKHX BEIIECTB, JEHaTypanus OeIKoB Mpu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpaleH!H C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEACTABIATh PE3yJIbTaThl
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XMMHMYECKOIO 3KCIEpUMEHTa B (hOpMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUH U
(GopMyIMpOBaTh BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaluu, UHTepHET U IpyTux);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIPHOCTH B LEJIAX COXPAHEHHS CBOErO 370pPOBbS M
OKpYXarollel MPUPOAHON cpenibl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
OINpe/ieNIEHHBIX OPraHUYeCKUX BeLeCTB, MOHMMAas cmbica mnokasartens [IJIK, moscHATs Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOIO BO3JEHCTBUSA HAa OPraHU3M
YeJI0BEKa;

JUIl O0YyYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUI;

JUI CIEeNbIX W CIHa0OBHIAIIMX OOYYAIOUIMXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux (popmyoi.

IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus

1 Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

CpopMUpPOBAHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAay4YHOW KAPTUHBI MHUpPA, POJM XUMHHM B TO3HAHUHU
SIBJICHUH TMpPUPONbIl, B (OPMUPOBAHUU MBIIIJICHUS U KYJBTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHON T'pPaMOTHOCTH, HEOOXOIMMOM i
pelieHusl TMPaKTUUYECKUX 3a7ad M HSKOJOTHMYECKH 0O0OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

11

Bnagenue cucrteMoli XMMWYECKUMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIme MMOHSTHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKass CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA O0BEM, YTIEPOAHBINA CKeNeT,
(byHKIWOHANBHAS ~ TpyMNa,  pagudKall,  W30MEpHUsA,  HU30MEPHI,
TOMOJIOTUYECKUN Ppsifi, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TCO/ICpKAIINE COCIUHEHHs, OWOJOTHYECKH AKTHBHBIC BEIIECTBA
(yrieBompl, KUpPBI, OCIKH), MOHOMED, TIOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIUHEHHMS); TEOPUU W 3aKOHBI (Teopus
XUMHYECKOTO CcTpoeHusi opranmdeckux emectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3BIK XUMHH, (PAKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, IMOJNY4YeHUH U OE30MacHOM
WCMOJIb30BAHUM BAXKHEUIINX HEOPraHWYECKUX W OPraHu4YeCKHUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YeIOBEKa

1.2

ChopmupoBaHHOCTE YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU
HOHﬂTHfI, YCTaHaBJIMBaTb nux B3aNMOCBA3b, HUCII0JB30BATH
COOTBCTCTBYIOIIHUC TIIOHATHA IIPU OINHUCAHUMU COCTaBa, CTPOCHHUA U
MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUMN

1.3
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14

1.5

c(hOpPMUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XUMHUYECKYIO CHMBOIUKY
JUISL COCTaBJCHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHol) ¢GOopMysl OpPraHWMYECKUX BEIIECTB W  ypaBHEHUU
XUMHYECKUX  peakUuud,  HW3rOoTaBIMBaTh  MOJEIU  MOJEKYI
OpraHu4YC€CKUX BCIICCTB [JIA WUIIOCTpAalMU HUX XHUMHUUYCCKOIO M
IIPOCTPAHCTBEHHOTO CTPOCHHUS

ChOopMHUpPOBAaHHOCTH ~ YMEHHH  yCTaHABIMBaTh  IPHHAIIEKHOCTD
HU3YYCHHBIX OPraHUYCCKHX BCUICCTB IO UX COCTaBYy U CTPOCHHIO K
onpenei€HHOMY  Kiiaccy (TpyIme) CoeauHEHH#  (YIIIeBOIOPO/IbI,
KHCIIOPOJl M a30TCOICPIKAIME COCIMHCHHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMs), JlaBaThb WM  Ha3BaHUS [0  CHCTEMAaTHYECKOM
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHsI ONPEEIIATh BUAbBl XUMUYECKON CBSI3U B
OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPATHbIE)

1.6

ChopMHpOBAaHHOCTh yMEHMSI NPUMEHATH: IIOJOKEHUS TEOPUU
CTpoeHusi opranuyeckux semects A.M. Bytieposa nist oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUsI MacChl BELIECTB

yFJ'IeBO,HOpOI[BI. Kncnopozlcoz[epxcamne n a30TCOACPIKAIIUC
OpraHn4€CKUC COCIUHCHM. BbICOKOMOJIGKy.HSIpHI)IC COCIUHCHUA

2.1

2.2

2.3

2.4

CpopMUpPOBAaHHOCT, yMEHUW MPUBOIAUTH TPHUBUAIBHBIC HA3BAHUS
OTJIENbHBIX OPTaHWYECKUX BEIIECTB (ITHUIICH, MPOMMIEH, aleTHIIEH,
STUJICHTJIMKONb, TIUIEpUH, (eHomn, (opmanbAerus, ameTaabIeru,
MypaBbUHAs KHCIIOTa, YKCyCHasi KHUCJIOTa, OJEUMHOBas KHUCIOTA,
CTeapuHOBas KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmal, MeJUT0iI03a,
TJTAIIVH )

ChopmupoBaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOEHUE,
¢u3nUecKkne W XWMHUYECKUE CBOMCTBAa TUIUYHBIX TPEICTABHUTEINCH
pPa3IUYHBIX KIACCOB OPraHMYECKHX BEIIeCTB (METaH, 3TaH, JITHUJICH,
MPOMWIEH, alneTwieH, OyrtaaueH-1,3, metunOyragueH-1,3, OeH3o0m,
METaHOJ, 3TaHOJ, dTUJICHTJINKOIb, TTUIEpUH, (EHON, aleTaabAer I,
MypaBbHHAS W YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTF0JI03a,
aMUHOYKCYCHasl KUCJIOTa)

ChopMupoBaHHOCTh YMEHHUSI HILTIOCTPUPOBATh T'€HETUYECKYIO CBSA3b
MEX1y  TUINMYHBIMM  IPEJICTAaBUTENSAMHM  Pa3IMUHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB YpaBHEHUSIMH COOTBETCTBYIOIINX
XMMHUYECKHX PeakIiil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMYIT

CdhopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh VCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbsl (He(pTh, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI
uX 1epepaboTKM W  NPaKTHYECKOe MpPHUMEHEHHE MPOJyKTOB
nepepadoTKu

XUMHUS U KU3Hb. PacuéTrl

3.1

CopMHUpOBaHHOCTH YMEHHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJIaX HAyYHOI'O IO3HAHUsI, UCIIOJIb3yEMBIX B XUMUU IIPU U3yYEHUU
BEUIECTB M XMMHMYECKUX SBJICHMH (HaOitoleHue, H3MEpeHue,
SKCIIEPUMEHT, MOJICJIMPOBAHUE), HCII0JIb30BaTh CHUCTEMHbBIE
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XUMHUYCCKUC 3HAHUA I MNPHUHATHA pemeHMﬁ B KOHKPCTHBIX
KHU3HCHHBIX CUTyalusx, CBA3aHHBIX C B€IICCTBAMU n Hux
IIPUMCHCHUCM

3.2

3.3

3.4

ChopmupoBaHHOCTh YMEHUH COONOATh MpaBWIa TOJB30BAHUS
XHUMHUYECKOH TOCYNON ¥ JIaOOpaTOpHBIM O0OpYIOBaHHEM, a TaKXKe
MpaBWIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
IO BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHIX OIBITOB

ChopmupoBaHHOCTH YMEHUI TUTAHUPOBATH M BBIMOJHITh XUMUYCCKUT
OKCHEpUMEHT  (IpEeBpalieHuss  OPraHMYeCKHMX  BEHIECTB  MpH
HarpC€BaHuu, IIOJIYUYCHHC OTWJICHA HW H3YYCHUC CIro CBOI>'ICTB,
KayeCTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIECTB, JICHATYpalus OCIKOB
IIpM HarpeBaHWM, LIBETHbIE peakUUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU O€30MaCHOCTH MpH OOPAICHUH C BEIIECTBAMH U
a0opaTOpHBIM  O0OpYAOBaHUEM;  MPEACTABIATH  PE3YJIbTaThI
XMMHAYECKOTO  JKCIIepuMeHTa B (opMe 3alucd  ypaBHEHHI
COOTBETCTBYIOIIMX pPeaKUuil W (OPMYJIHPOBATH BBIBOJABI HAa OCHOBE
3THX PE3yJIbTATOB

ChopmMupoBaHHOCTH ~ yMEHHH  NPOBOJUTH  BBIUMCICHHUS IO
XMMHAYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIECTBA WM MPOJYKTa pPEaKIMH IO HM3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJHOIO U3 UCXOHBIX BEILECTB WM IIPOJYKTOB PEaKIUH)

CdopmupoBaHHOCTH yMEHUH KPUTHYECKH aHAIM3UPOBATh

3.5 XMMHUYECKYI0 HH(POPMALMIO, TOIY4aeMyl0 W3 pasHbIX HCTOYHHMKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U ApyTHe)

3.6

ChopMHUpOBAaHHOCT YMEHUU COOJIOJATh MpPaBUJIA SKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEJEHUS B OBITY M TPYZOBOM JEATEIHHOCTH B
LEIAX COXPAHEHHUs CBOETO 3/J0POBbS M OKPYXKAIOIIEH NPUPOIHOU
Cpelpl, OCO3HABATh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBbI
onpenenéHme OpPraHn4Y€CKuX BCUICCTB, IMOHUMAA CMBICII ITOKA3aTeCIA
I[NAK (mpenenbHO JOMYyCTUMOW KOHLEHTpAalMM), TOSACHATH Ha
npuMepax CHOCOOBI YMCHBIICHHUA W IMPEAOTBPAIICHHUA HUX BPCIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kox
1 TeopeTrnyueckre OCHOBBI OPraHUYECKON XUMHH
[Ipeamer oprannyeckod XUMHUH: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
11 MOJIyYEHUU HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOEHUsS OpPraHUYEeCKUX
coequHenniit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CtpyktypHble (HOPMYJIBI OPraHUYECKHUX BEHISCTB. | OMOJIOTHS, H30MEpPHS.
1.2 XuMHuueckasi CBA3b B OpPraHUYECKUX COCIUHEHUAX — OJMHApHBIE U KpaTHBIC
cBs3u. [IpencraBienne o KiaccuUKaIMi OPraHUIECKUX BEIIECTB
13 Homenkiarypa ?praHquCKnx coenmjeHnﬁ (cucremaTuueckasi) U TPUBUAIBHBIE
Ha3BaHUs BOKHEUINNX MPEJICTABUTENICH KJIACCOB OPTAaHMYECKUX BEIIECCTB
2 YTI1eBOI0pOIBI
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2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. MeraH u 3TaH — npocTeiiiune
IIPEJCTaBUTENIN AJKAHOB: (U3MUECKME U XHMMHUYECKHE CBOMCTBa (peakuuu
3aMELIEHUS U TOPEHUs ), HAXOXKACHHUE B IIPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUM PsiA. DTWIEH U TMPONWICH —
MPOCTEHIINE MPEACTABUTENN AaJKEHOB: (M3MYECKHEe W XMMHYECKHUE CBOICTBa
(peakuu  TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUAPATALUMU, OKHUCICHUS U
MOJIMMEPH3AINH ), TOJyUYeHUE U IPUMEHEHHE

Ankamuensl: OyrtamueH-1,3 u werunOyraaumeH-1,3: crpoeHue, BaxHeHIme
XMMHYECKHE CBOMCTBA (peakuus noiumepusanuu). [lomyuyeHne CHHTETHUECKOTO
Kay4yyKa U Pe3UHBI

2.4

2.5

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMYECKUH psii. ALleTUIeH —
IPOCTEHIIMIA IpPENCTaBUTENIb AJKMHOB: COCTaB, CTPOCHHUE, (U3HUEeCKue u
XMMHUYECKHUE CBOICTBA (peakuy T'UApUPOBAHUs, TaJIOTEHUPOBAaHUs, THAPATALlUY,
TOpEHus), MOJyYeHHE U IPUMEHEHHUE

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOMCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), OJyUeHUE U npuMeHeHue. Tomyoun:
COCTaB, CTpoeHHe, (U3MYEeCKUEe U XUMHUYECKHE CBOWCTBAa  (peakuuu
TraJIOTEHUPOBAHUS M HUTPOBAHUS), IOJYyYEHHE U MpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBs3b MEXAy YIVIEBOJOPOJAaMH, NPUHAUICKAIUMHU K
pa3IMYHbIM KJaccaM

2.6

[TpupoHBIe UICTOYHUKHN YTIEBOAOPOAOB. IIpupoaHblil ra3 u nmomyTHbIe HEPTIHBIC
ra3sl. Hedth 1 €€ mpoucxoxaenue. CrnocoObl nepepaboTKu He(TH: MeperoHka,
KPEKUHI (TepMHUYECKUH, KaTaauTHUecKuil), nmuponu3. [IpoaykTel mepepaboTku
He(pTH, UX MPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroias u
MIPOJYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUs

3.1

[IpenenpHBIe OJHOATOMHBIE CIUPTHI. METaHOT U ATAHOM: CTPOCHUE, PUBNIECKUE
n XUMHYECKHE CBOMCTBA (peakiuu C aKTUBHBIMU MeTajlJIaMH,
rajJloreHOBOJIOPOJIaMU, TOPEHHUE), MNpUMEHEeHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIUPTOB. /[eliCTBME MeTaHOJa M 3TaHOJa HAa OpPraHW3M 4YeJOBEKa.
MHoOroaToMHbI€ CIUPTHI. DTUIICHTIUKONIb U TTUIEPUH: CTPOeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBAa  (B3aUMOJCHCTBHE CO  IIEJIOYHBIMH  MeETaUIaMH,
KauecTBEHHas peakllds Ha MHOTOATOMHBIE CHUPTHI). JleficTBME Ha opraHusm
yenoBeka. [[puMeHeHue rmMnepuHa v STUIICHTIIUKOJIS

3.2

3.3

3.4

3.5

®eHon:  CTpoeHUE MOJIeKyNbl, (U3MYEeCKHe M  XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enomna. [lpumenenue gpenona

AJ'IL,Z[CFI/I,Z[BI N KCTOHBI. (I)OpMaJIBI[eFI/II[, aneTajabACruj: CTpoCHUC, (I)I/I3I/I‘{CCI(I/IC )51
XUMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA W BOCCTAHOBJICHUS, KQYCCTBCHHBIC
peaKL[I/II/I), IMOJIYUYCHHEC U ITPUMCHCHUC

O/HOOCHOBHBIE MpeelibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHCIIOTBI: CTpOeHHue, GU3NYEeCKUe U XUMHUECKHe CBOWCTBA (CBOICTBa, 00IIMe [
Kjlacca KHCJIOT, peakuus JSTepupuKanuu), MOJyYeHHEe U IpPUMEHEHHE.
CreaprHOBasi U OJIEMHOBAsT KHUCIOTHI KakK IMPEACTABUTENM BBICHINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JIeiicTBHE

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. ['MIAPONIU3 CIOXKHBIX
a¢upoB. XKupbl. ['mapomm3 xupo. [IpuMeHenne xupoB. buomoruveckas poib
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KHUPOB

VYrneBoabl: cocTaB, KiIacCU(PUKALUS YTIEBOAOB (MOHO-, M- M TIOJHCAXAPUIBI).
I'moko3a — mpocTeimuii MoHOcCaxapul: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI,
¢du3MuecKre U XUMHYECKHE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
36 OKHCJICHUE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHUE,
' OpOXXKeHHE TJIOKO3bl), HAXOXKJICHHE B IPHPOJE, NPUMEHEHHE, OMOJOrHYecKas
poinb. doTtocunTe3. OpyKTo3a Kak U30Mep TIOK03bl. Kpaxman u menirono3a Kak
npupojHble noiauMepbl. CTpoeHHMe Kpaxmana M LeuTiono3bl. dusndeckue u
XMMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaYeCTBEHHAs PeaKIus C HOJA0M)

4 A30TcojiepKalliie OpraHuyecKue COeAMHEHUs

AMUHOKHUCIIOTEl Kak aM(OTEpHbIE OpraHUYecKue coenuHeHus. Puznyeckue u
4.1 XMMHYECKHE CBOWCTBA aMHUHOKUCIOT (Ha MpuMepe rmiuHAa). buonormueckoe
3HaYEHUE aMUHOKUCIHOT. [lenTu bl

benku kak TpUPOIHBIE BBHICOKOMOJICKYJIApHBIE coeAauHeHus. llepBuynas,
4.2 BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OEIKOB:
TUAPOJIN3, ACHATYpallisl, KAUeCTBCHHbBIC PEaKIIUU Ha OCJIKU

5 BbICOKOMONEKYIISIpHBIE COETMHEHUS

OcCHOBHbIE TIOHATHSA XHMHHM BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3ALMU, CPEHSS MOJIEKYIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUH —
HOJIMMEPHU3ALHsL U TIOJTMKOHIEH CalHsl

5.1

3KCH€pI/IM€HTaJ'IBHI)I€ MCTOABI MU3YUCHHUA BCHICCTB U HUX npeBpameHHﬁ:
5.2 O3HAKOMJICHHUEC C 06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHLIX BOJIOKOH, INIACTMACC,
Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KJJACC

[IpenmerHbie pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, PO XHUMHUU B TO3HAHWUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3aJa94 MW DOKOJIOTMYCCKU 06OCHOBaHHOFO OTHOIIICHUSA K CBOGMy
3I0POBBIO U TIPUPOTHON CpeEIe;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peméTka, TUIBI XHMHUYECKHX  pEaklMid, pacTBOp, DIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peaKIMM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanydeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BEIIIECTB, 3aKOH COXpaHeHI/Iﬂ 158 HpeBpaH_[eHI/ISI 3Hepr1/m HpI/I XUMHUYCCKUX
peaknusaX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHMUS,
Jie)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHM,
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dakrosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30M1aCHOM HCIOIb30BAaHUH
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JIEATEIBHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHSATHUS IMPU ONHCAHUU HEOPraHUMYECKHUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
dopMyn BemeCTB M YpaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJECIBHBIX HCOPraHHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralméHas W3BECTh, NUTHEBAs COJA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BAICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHYECKHUX
AJIEMEHTOB B COEJUHEHUX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsipHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEILIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIie COeInHEHUN (TIPOCThIe BEIIeCTBa — METAIUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akoHa JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX AieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. U.
MenneneeBa, UCMONB3ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANINY, «IHEPrEeTHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JEMEHTOB M HUX
COeIMHEHUH 10 nepuogam u rpynnam [lepruoaudeckoil cucteMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3jIUYHBIX KJIACCOB, IMOJITBEPXkKIATh CYLIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHi;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUIUU IO Pa3InyHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPaBHEHUs PEAKUMN pa3IMYHBIX THIIOB, MOJHBIE
U COKpallléHHbIE YPaBHEHHUS PEaKUMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIIHA;
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c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakuuu OT
pasinyHbIX (HAKTOPOB; XapakTep CMEIEHUS XUMHUYECKOr0 PaBHOBECUS B 3aBUCHUMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHUU XapaKTEepPHU30BaTh XHWMHYECKHE IIPOIECCHI, JIeKaIIHe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
npeacTaBieHuid 00 OOMMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOJieMaX XMMHUYECKOTO
IIPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTE YMEHUI IPOBOAUTH BBIYMCICHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XUMHYECKHX
peaklMax, Macchl BellecTBa UM 00bEMaA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIUM BEIIECTB, TEIUIOBOrO 3(PdeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYI0H U
7a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUITAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeaklMd HOHHOrOo OOMEHA, KaueCTBEHHbIEC pEaKkIUH Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3amady no temMaM «Meramiey U «Hemertamisl») B COOTBETCTBHUM C NpPaBWJIAMU TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYI0BaHUEM, MTPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYI0O HH(OpMALHIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBHS Ha >KUBBIE OPTaHU3MBbI
ornpeAeNéHHBIX BellecTB, MoHMMas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YelIOBEKa;

JUI O0YyYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIS CJENbIX W ClHa0OBHIAMIMX OOYyYaroIIMXCS: YMEHHE MCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.

IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
NMPoBePSIEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero odpa3oBaHusi
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TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

1.4

Brnanenne cucTeMOMl XMMHUYECKMX 3HAaHUW, KOTOpas BKIIFOYAET:
OCHOBOTIOJIATAIONINE  TMOHATUS  (XMMHYECKMHA  DJIEMEHT,  aToM,
AJIEKTpOHHAsT 000J0YKa aTtoma, S-, p-, O-3JEKTPOHHBIC OpOUTAIIH
aTOMOB, MOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XHMHUYECKas CBA3b, MOJIb, MOJIIpHAas Macca,
MOJIIDHBIA 00BEM, KpUCTALTMYECKas PEMETKA, THUIBI XHMHUYECKUX
peakuuit (OKMCITUTEIIBHO-BOCCTAHOBUTEIHHBIC, 3K30- u
SHIOTEPMHUYECKHE, PEAKIIMY HOHHOTO 0OMEHA), pacTBOP, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI,  AJIEKTPOJUTUYECKAS JIUCCOLMALMS, OKHUCIUTEID,
BOCCTAHOBUTENb, CKOPOCTb XHMHUUYECKOM pEaKIMu, XHWMHYECKOE
paBHOBECHE); TEOpPUM U 3aKOHBI (TEOpUS  DIEKTPOIUTHUECKOU
nuccormanuu, Ilepuogmyeckuii 3akon J[.M. MenaeneeBa, 3akoH
COXPAHEHUS MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA S3BIK XUMUU,
(haKkTONOTHMUECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, MOMYyYEHUH U
0€30MMaCHOM HCIIOJIb30BAHUH BAXHEHIIIUX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JCSITEILHOCTH YEJIOBEKA

ChopMHpOBaHHOCTh YMEHHMI BBISIBIATH XapaKTEpHbIE NPU3HAKK U
B3aMMOCBSA3b HM3YYEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILHE
MOHATUSA TIPU OINKMCAHUM CTPOCHHS M CBOWCTB HEOPraHWYECKUX
BEIECTB U MX IMPEBPALLCHUN; BBIABIATH B3aUMOCBA3b XUMUYECKHUX
3HaHUHI c HOHATUSMH 51 IIPEACTABICHUAMU JIpPYTux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BrnageHne OCHOBHBIMM METOJAaMM HAy4yHOTO ITO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUN (HaONo/leHHEe, HW3MEpEeHue, HKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMmupoBaHHOCTh YMEHUH ONpEAENATh BaJEHTHOCTh U CTENEHb
OKHCJICHHUA XUMHYCCKUX DJOJIEMCHTOB B COCIUHCHUAX PA3JIMYHOIO
cocTaBa, BHUJ  XUMHYECKOH CBsi3UM  (KOBaJIGHTHAs, HOHHAf,
METaJIJIMYECKasd, BO)IOpOI[HaSI) B COCIMHCHUAX, THUII KpHCTﬂHHI/I‘IGCKOﬁ
pPEMIETKH KOHKPETHOTO BeIecTBa (aTOMHas, MOJIEKYJspHas, NOHHAs,
MeTaJUTMYecKas)

1.5

1.6

CdopMHpoBaHHOCTh YMEHUH ONPEIENATh XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopmupoBaHHOCTE ~ YMEHHUS  KJIacCU(PUIUPOBATH  XUMHUYECKHE
peakuuu Mo pa3IuyHbIM IpHU3HAKaM (YUCIy U COCTAaBY pearupyronIux
BEIIECTB, TEIUIOBOMY J(G(dEKTy peakiuu, W3MEHEHUIO CTeleHen
OKUCJICHUS ~ JJIEMEHTOB,  OOpPAaTHUMOCTH  DPEAKIMH,  yYacCTHIO
KaTaJIn3aTopa)

1.7

1.8

ChopMHpoBaHHOCTh yYMEHHUH COCTaBISATh YpPaBHEHMS]  peakiuit
pa3JIMYHBIX THIIOB, IIOJHBIE M COKpAllIEHHBICE YPAaBHEHHs pPEAKLUN
MOHHOr0 0OMEHa, YYUTHIBasl yCIOBHS, IPU KOTOPHIX 3TU PEAKIIMU UIYT
J10 KOHIIa

CchopMupoBaHHOCTh YMEHUH MPOBOAUTH PEAKIUH, TOATBEPIKIAIOIINE
KAYeCTBEHHBIA  COCTAB  PA3JINYHBIX HEOPIaHWYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HMOHBI, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB
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1.9

ChopMupoBaHHOCTh YMEHUH PaCKPBIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBHTEJIBHBIX peaximii MOCPENICTBOM COCTaBIICHHSI
3JEKTPOHHOTO OajaHca 3THX peaklnii

1.10

1.11

ChopMupoBaHHOCTE YMEHHH OOBSICHITH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaklMy OT pa3inyHbIX (JaKTOpPOB

ChopMmupoBaHHOCTE  YMEHHH  OOBSCHATH  XapakTep CMEIICHUS
XMMHYECKOIO PaBHOBECHUS B 3aBUCMMOCTU OT BHEIIHETO BO3JEHCTBUS
(npunun Jle [latenbe)

OO01mmast u HeopraHWYeCcKasi XUMHUS

2.1

2.2

ChopmupoBaHHOCTE YMEHHI pacKpbiBaTh CMBICT llepuoamueckoro
3aKOHa JI.1. Menneneena u JIEMOHCTPHUPOBATH ero
CHUCTEMATU3HUPYIOIIYI0, OOBSCHUTEIBHYIO U  IPOTHOCTHYECKYIO
byHKIIH

ChopMupoBaHHOCTh ~ YMEHUW  XapaKTEpHU30BaTh  AJIEKTPOHHOE
CTPOGHHE AaTOMOB XHMHYECKHMX DJJIEeMEHTOB 1-4  mepuonoB
[Tepuonuueckoit cucteMbl Xumudeckux snementoB .M. Menzaeneena,
UCTOJb3ys  THOHATHS  «S-, P-, O-3JCKTPOHHBIE  OpOHWTATM»,
«9HEPreTUYeCKNe ypOBHU», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKUX AJIEMEHTOB M WX COEAMHEHHI MO NEpuoaam u
rpynnaMm Ilepuonnueckoir cuctemMbl XMUMHYECKUX 3iemeHToB J[.H.
Menaeneena

2.3

ChopmMupoBaHHOCTh YMEHMM XapaKTepu30BaTh (OMUCHIBAThH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/aTh  CYLIECTBOBAHME TI'EHETHMUECKOHM  CBSI3M  MEXAy
HEOPraHWYECKMMH  BEIIECTBAMHM  C  IIOMOLIBIO  YPAaBHEHMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi

2.4

ChopMupoBaHHOCT ~ YMEHMH  yCTaHaBIMBATh  IPHUHAIJICKHOCTb
HEOPraHWYECKUX BEIIECTB IO MX COCTABY K ONPENECIEHHOMY KJlaccy
(rpynmne) coequHeHU# (MPOCThIe BEIIECTBA — METAUIbl U HEMETAaJlIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(pOTEpHbIE TUAPOKCUBI, COIIH)

2.5

2.6

2.7

CdopMHpoBaHHOCTh YMEHHI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUI  cocTaBieHus (OpMyJ BEIIECTB M YpPaBHEHUH XUMHUECKUX
peakmmii, cucremarndeckyto HomeHknatypy (IUPAC) u tpuBmnanbsHbie
Ha3BaHUS OT/AEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHelii ras,
YIJIEKUCTBIA Ta3, aMMMaK, raméHas W3BeCTb, HETall€Has W3BECTb,
MUTHEBAS COJIA, IUPUT U IPYTHE)

ChopMmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBONCTBA HEOPTAHWYICCKUX BEIIECTB PA3IMUHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHE TI'EHETHUECKOH  CBSI3UM  MEXKIY
HEOPTaHWYECKHMH  BEIIECTBAMH  C  TIOMOIIbIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

CdopmupoBaHHOCTH YMEHU TUTAHUPOBATH M BBIMOIHIATh XUMUYECKUI
OKCTIEPUMEHT (pa3JIoKEHUE TEePOKCHUIA BOJOpPOAA B MPUCYTCTBUU
KaTaJlu3aTopa, ONpPEIEJICHUE CpPeAbl PACTBOPOB BEUIECTB C IMOMOIIbIO
YHUBEPCAIbHOTO WHIUKATOpa, BIHUSHHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh XMMHYECKOW peaklMd, peaklud HOHHOro oOMeHa,
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KayeCTBEHHBIC peakluu Ha Cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 10 TEMaM
«Meramib» u «HemeTannel») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0€30MacHOCTH MpU OOpallleHHH C BELIECTBAMH M JabOPaTOPHBIM
000pyI0BaHUEM; IIPENICTABIISATh pe3yJIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

2.9

ChopmupoBaHHOCTE YMEHUH COOMOATh TMpaBWIa TOJB30BaHUS
XHUMHAYECKOH TOCYNON ¥ JIaOOpaTOpHBIM O0OpPYIOBaHHEM, a TAaKXKe
MpaBWIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
T10 BBITMIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHIX OIBITOB

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  XapaKTepuU30BaTh  XUMHUYECKHUE
MIPOLIECCHI, JIeXkKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJXYYEHHS CEpHOU
KHCJIOTBI, aMMHaKa, a Takke C(OPMHPOBAHHOCTDH TPEACTABICHUIN 00
o0ImMX HAyYHBIX NPUHLUIAX U  OIKOJIOTMYECKUX MpobieMax
XMMHYECKOI0 IIPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMHUpPOBAHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMUU B TO3HAHUU
SBJICHUW TPUPOABI, B (HOPMHUPOBAHMH MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIMMOH i
pelieHus TMPaKTUYECKUX 3a7ad M HSKOJOTMYECKH 0O0OCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM cpesie

CdhopMupoBaHHOCTb YMEHUM KPUTUYECKH aHAJIM3UPOBATh
XUMHYECKYI0 HH(}OpMalNIO, MOITy4aeMyl0 H3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIUU, ceTh IHTEpHET U Apyrue)

CchopMupoBaHHOCTh YMEHMH COOJNIOAATh MpPaBUIIa SKOJIOTUYECKU
1e1ecoo0pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JAESITEIbHOCTH B
LENAX COXPaHEHUs CBOETO 3JI0POBbsI M OKPYKAIOLIEH NPUPOIHON
cpensl

3.4

Oco3HaBaThb OMacHOCTb BO3JCHCTBUS Ha JKUBBIE OpPraHU3MBbI
onpeAeNEHHbIX BEMECTB, MOHUMAas cMbIca nokaszatens [IJIK, moscHsaTh
Ha MpUMepax CocoObl YMEHbBIIIEHUS U MPEAOTBPAILICHUS UX BPEAHOTO
BO3JEMCTBUSI HA OPTaHU3M YEJIOBEKA

3.5

ChopmupoBaHHOCTH ~ YMEHUH  NPOBOJIUTH BBIYMCIICHUS c
HCIIONIB30BAHUEM IIOHATUS «MaccoBasi JIOJIs BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B NMPU XUMHUYECKUX PpEAKLHUAX, MAacChl
BEIIEeCTBA WM 00BbEMA ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B pPEaKLUU BEIIECTB,
TETJIOBOTO AP QeKTa peakMi Ha OCHOBE 3aKOHOB COXPAaHEHHsI MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS YHEPTUU

HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

Kon ITpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Teopernueckrne OCHOBbI XUMUU
1.1 XUMHYECKUH 37eMeHT. AToM. Sapo aroMa, W30TOmbl. DJIEKTpOHHAsE 000JI0YKa.
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DHepreTUyeckre YpOBHHU, MOAYPOBHH. ATOMHBIC opOuTany, S-, p-, d-371eMeHTHI.
OcoOeHHOCTH pacnpe/esieHus 3JIEKTPOHOB M0 OpOUTaIsiM B aTromMax 3JEMEHTOB
MIEPBBIX YETHIPEX MEPHOOB. DIIEKTPOHHAS KOH(UTYpAIlHs aTOMOB

1.2

1.3

14

1.5

1.6

Ilepnonnueckuit 3akoH u [lepuoandeckas cucreMa XuMU4YeCKux anemeHTos J[. 1.
MengeneeBa. CBsA3b IepuoAMYEcKOro 3akoHa u lleprognueckoil cuctemsl
XxuMuyeckux 3eMeHToB [[.1. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSl CBOMCTB XHMUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMHU TPOCTBIX W CIIOXKHBIX BEIIECTB MO TpPyNIaM U TepUOJaM.
3HaueHue NepUOANYECKOr0 3aKOHA B Pa3BUTHH HAyKU

Crpoenue BemecTtBa. XHUMHYECKass CBS3b. BHIbI XMUMHYECKOW  CBS3U
(koBajicHTHAsT HEMOJISIpHAs M TIOJSpHAs, WOHHAs, MeTaumueckas). VOHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHMs KOBAJIGHTHON XUMUYECKOHN CBSI3U
(oOMEeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

BaneHTHOCTb. :‘)HeKTpOOTpI/IHaTCJIBHOCTL. CTeneHb OKHCIICHUS

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMSI. 3aKOH IOCTOSIHCTBA
cocTaBa BelecTBAa. TUIbI KPUCTAJUIMUECKUX PELIETOK. 3aBUCMMOCTH CBOMCTBA
BEIIECTB OT THUMA KpUCTAUIMYecKol pemérku. [loHsTHEe O AMCHEpPCHBIX
cucremax. VcTUHHBIE M KOJIJIOWJHBIE pacTBOpbl. MaccoBasi 1101 BellecTBa B
pacTBope

KHaCCI/IQ)I/IKaHI/IH HCOPIraHNYCCKUX COCHHHGHHﬁ. HOMCHKHaTypa
HCOPTraHNYCCKUX BCIICCTB

1.7

Xumunyeckass — peakuus.  Knmaccudukamuss — XMMHUYECKMX — peakuuid B
HEOPraHWYECKON M OPraHNYeCKOM XMMHHU. 3aKOH COXPAHEHMsI MacChl BEILECTB,
3aKOH COXPaHEHUs U IPEBPALLECHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX

1.8
1.9

CKOpOCTB pcakniuu, €€ 3aBUCHUMOCTb OT PA3JINIHBIX (I)aKTOPOB

OOpatuMble peakuuu. XHUMHUYECKOe paBHOBecue. DaKTOpbI, BIMUIOIIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

OnexTponuTrueckas auccouuaius. CuibHble W chnadble dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasi, HEUTpabHasl, enoyHas. Peakiuu noHHOTO
oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE p€aKkuuu

Heoprannueckas xumus

2.1

2.2

2.3

Hewmeramnsl. [lonoxenne HemeramioB B [lepuoandeckoil cucteMe XMMHUYECKHUX
anemeHToB J[.M. MenneneeBa nu ocoOeHHOCTH CTpoeHUs aToMOB. Dusnueckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOINHS HEMETAIJIOB (Ha IpUMepe KUCIOPOa, CEPhl,
docdopa u yriaepoaa)

XWMHYECKHE CBOWCTBA BAKHEWININX HEMETaUIOB (TaJOre€HOB, CEpPHI, a30Ta,
dochopa, yrimepoga W KpeMHHMs) M HMX  COCOUHEHMH  (OKCHJIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIIOT, BOJOPOJAHBIX coeAauHeHuit). Ilpumenenue
BOXHEUIIINX HEMETAJUIOB M UX COeTMHEHUN

Merauiel. Ilonoxenne MeramoB B llepuoanyeckoid cucTEME XUMHYECKHX
anemenToB J[.M. MenneneeBa. OcCOOCHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O0mue ¢pu3nueckrue cBoiicTBa MeTa/uioB. CIIIaBbl METAIIIOB.
DJIEKTPOXUMHUYECKUH Psil HATPSYKEHU METaJlJIOB

2.4

XWMHYECKHE CBOMCTBA BAKHEUIIWX METAUIOB (HATpPHUH, Kaaui, KaJbIWH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JKEJI€30, MeJb) U MX coeauHeHuil. OOmme
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croco0bl NOTy4YeHUs1 MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, NMPHUHAMICKANIUX K pPa3JINIHbIM
KJjlacCaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 0OOECHEUYEHUH SKOJIOTHYECKOH, IHEPreTUYECKOW M MUIIECBON
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [loHSATHE O Hay4HBIX METOJaX MO3HaHUS
BEILIECTB U XUMHYECKHUX PEAKLUI

3.2

[IpencraBnenus o0 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO IMOyYSHHS
BOXHEHIIMX BellecTB. YelnoBeK B MHUpE BELIECTB M MaTepUasoB: BaKHEHIINe
CTPOMTENIbHbIE MaTepualbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKIO,
KepaMHKa, MaTepuainbl Uil 3JIEKTPOHMKH, HAaHOMAaTepHasbl, OPraHUYEeCKUE U
MUHEpaJIbHbIE y100peHus

3.3

Xumus u 3A0POBLE 4YCJIIOBCKA: IIpaBHJia HMCIIOJIb30BaHHA JICKAPCTBCHHBIX
IpcIiapaToB, IIpaBUjia 0€30I1aCHOI0 MCIT0JIb30BaHUS npcriapaToB OBITOBOM XMMUH

B IIOBCEHEBHOMU KU3HU

4. TemaTnueckoe NJIAHMPOBaAHHE

10 KJIACC
. HaumeHnoBanue KosimyecTBo yacoB DJIeKTPOHHbIE

i PAACTOBHTEN Bcero KonTpoJib- IpaxkTuye- (unposnic)

NpoOrpamMmsbl oGpa3oBaTe/IbHbIE
Hble padoThI cKkue padoThl pecypes

Pasnea 1. Teopernyeckue 0CHOBbI OPraHNYecKOi XUMHUH
IIpeamer
OpraHNu4eCcKou
xumun. Teopus bubnnorexa [JOK

Paspnen 2. YrieBoaopoabt

11 CTPOCHUS 3 https://m.edsoo.ru/7f
OpraHuYeCKux 41837c
COEUHEHUH A.

M. bytneposa
Hroro o pasneny 3

[Ipenenbubie bu6muoreka [IOK
2.1 YTI€BOJOPOBI 2 https://m.edsoo.ru/7f
— aJIKaHbI 41837c
Henpenenbabie bubnmnoreka [JOK
YIJIEBOAOPOIBI: https://m.edsoo.ru/7f
2.2 AJIKEHBI, 5 1 41837c
aJIKa/IMEeHBl,
QITKUHBI
2.3 Apomarnyeckue 3 bubmuotexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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YIJIEBOIOPOABI

[Ipupoansie
WUCTOYHHUKH
24 YTJIEBOIOPOIOB 3
U UX
nepepadoTka

Hroro mo pazaeny 13

https://m.edsoo.ru/7f
41837c
bub6nmoreka [IOK
https://m.edsoo.ru/7f
41837c

Pasnen 3. Kuciiopoacoaep:xamue

OpPrauHnveCKue COCAUHECHUS

bubnuoreka [{OK
3.1 Crupter. @enon 3 https://m.edsoo.ru/7f
41837c
AJLIeruael. bu6nmorexa LIOK
Kap6onoBsie https://m.edsoo.ru/7f
3.2 KHUCIIOTEI. 7 1 41837c
CioxHble
3UpEI
bubnuoreka [IOK
3.3 VrieBoasl 4 1 https://m.edsoo.ru/7f
41837c
Hroro no pazneny 14
Pasnen 4. Aszorcoaepskamue OpraHu4ecKue CoOeJUHEeHHUs
AMUHBEI. bu6nmorexa LIOK
4.1 AMUHOKHUCIIOTHI. 3 https://m.edsoo.ru/7f
benku 41837c
Wroro mo pazneny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COCUHEHUS
IInmacTMacchl. bubnmnoreka LIOK
5.1 Kayuyxn. 1 https://m.edsoo.ru/7f
Bonoxkuna 41837c
Hroro no pazneny 1
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 2

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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11 KJIACC

N HaumenoBann KoandecTBo 4acoB
n/ iep;menos " Bceer Kontpoabnsl  IIpakrtuyeck  DJIEKTpPOHHbIE (HHdpPOBBIE)
n HporpaMMBI 0 e paﬁoT],I ue paﬁon,l oﬁpasonaTe.nbm,le pecypchl
Paznen 1. TeopeTuyeckue OCHOBbI XUMHH
Crpoenue bubmoreka [{OK
aTOMOB. https://m.edsoo.ru/2dd57f24
IIepuonnuecku
¥ 3aKOH U
11 [Mepuoamuecka 3
s CHCTEMa
XUMHWYECCKUX
351eMEeHTOB /.
. Menpeneena
Crtpoenue bubamoreka [HOK
BCILICCTBA. https://m.edsoo.ru/2dd57f24
1.2 4
Mmuoroobpasue
BEIIECTB
13 Xumuueckue 7 1 1 Bbubnmoreka IJOK
peaxiuu https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 14
Pasnen 2. Heopranuyeckasi XuMus
bubmmoreka [IOK
21 Metaitet 0 ! https://m.edsoo.ru/2dd57f24
butmmoreka [IOK
22 Heneranst o ! ! https://m.edsoo.ru/2dd57f24
Cas3b butmmoreka [IOK
HEopraHuye- https://m.edsoo.ru/2dd57f24
2.3 CKHX U 2
OpraHn4yecKux
BEIICCTB
Wroro no pazneny 17
Pa3znen 3. Xumus u sKU3Hb
31 Xumus u 3 bubmuoreka [IOK
KU3HbD https://m.edsoo.ru/2dd57{24
HUroro mo paznery 3
OBLIEE
KOJMYECTBO
YACOB IIO 34 2 3

[NPOIT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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