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Oo0r1iee unciio yacoB I u3ydeHuss xumun — 68 gacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kitacce — 34 gaca (1 yac B Heemio).

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «XUMHSI». BA3OBBI YPOBEHb
10 KUIACC. OPTAHUYECKAS XUMUSA
Teopernueckne OCHOBBI OPraHUYECKON XUMHUHU.

[Ipenmer opranndeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJIYYEHUH
HOBBIX BEIIECTB U MaTepuanaoB. Teopus cTpoeHus OpraHMvecKkux coeanHeHuii A.M. bytieposa,
e€ ocHOBHbIC MOJoOXeHHSI. CTpyKTypHBIE (OPMYJIbI OPTaHMYECKUX BEIICCTB. [ OMoJIOrHS,
n30Mepus. XUMUYECKasi CBSI3b B OPraHMYECKUX COSMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3HU.

[IpeacraBnenne o0  KiIacCH(pUKAMK  OpraHWYECKHX  BemecTB.  HomeHkiarypa
OpraHWYECKUX COCIUWHEHUN (CHCTeMaTH4ecKas) U TpHUBUAIbHBICE HA3BaHUS BaKHEHIIMX
MIPECTABUTENICH KIAaCCOB OPTaHMYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M UX MPEBpALICHUN: 03HAKOMIICHHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OPraHWYECKUX BCIIECTB, HAONIOACHUE M ONHWCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuU (TIaBJIeHHEe, OOyTIMBaHUE U TOPEHHE).

YTrieBogopobl.

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHH psa. MeTaH M dTaH — MOpPOCTEHIIne
MPEACTABUTENN AIKAaHOB: (PU3MYECKHE W XUMHUYECKHE CBOMCTBA (peaklMM 3aMEIICHUS U
TOPEHUsI ), HAXOXK/ICHUE B IPUPO/IE, TIOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psif. DTUIIEH U TPOIUIIEH — MIPOCTEHIINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakiuy THAPUPOBAHUS,
raJOreHUPOBAHUS, TUIpATAIIUU, OKUCICHHS U TIOJIMMEPHU3ALIUN ), TIOJTyUSHHE U IPUMEHEHHE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHH psA. AUeTHIeH —
MPOCTEHINNN MPeCTaBUTENh aJJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMU, TOPEHUS ), TIOTYyUSHUE U IPUMEHEHHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), TOIYyYeHHE U TpUMEHEHHWE. TOKCHYHOCTH apeHOB.
['eneTndeckast CBA3b MEXKIY YIII€BOJOPOAAMH, IPUHATICKAIIUMHE K PA3THYHBIM KJIACCaM.

[IpupoaHble HICTOYHUKH YTIEBOAOPOAOB. [IprpoaHbIil ra3 U monyTHbIE HEPTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HEPTH: TMEepPeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaMUTUUYECKHil), muponu3. [IpoaykTsl mepepaboTku He(hTH, WX MPUMEHEHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYyKThl €ro mepepadoTKu.

DKCnepUMEHTAIBHBIE METOIbI U3YUYEHHUS BEIIECTB M MX MPEBpAIICHUN: 03HAKOMIICHHUE C
o0Opasmamu MmiacTMacc, KaydykoB U pe3uHbl, Koyutekiuu «HedTs» u «YT0omb», MogeTupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB U TaJOTCHONMPOU3BOIHBIX, MPOBEACHUE TMPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérurie 3amaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJHOTO BENIECTBA MJIM TPOAYKTAa pPEaKlMd MO HM3BECTHBIM Macce, O00BhEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIINH).

Kucnoponcoaepxamiue opraHu4ecKkue COeIMHEHUS.

[IpenenbHBIE OHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (U3MUYECKHE U
XUMUYECKHE CBOMCTBA (pEakiWy C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJaMHU, TOPEHHE),



npuMeHeHue. BoopoiHble CBA3M MeX 1y MOJIEKyJaMH CIUpTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoOroaToOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIUIEPUH: CTpOCHHUE, (PHU3MUECKHuEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PeaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@DeHo: CTPOCHHME MOJIEKYJIbl, (pU3MuUecKue M XHMMUYECKHE CBOilcTBa. TOKCHYHOCTB
denona. [Ipumenenue genona.

Anpnernapl. @opManbleruy, aueTalbleruja: CTpoeHHue, (QU3MYecKue | XUMHUYECKUe
CBOICTBa (peakLUMM OKHUCIEHHUS U BOCCTAaHOBJIEHHUS, KaYECTBEHHbIE PEAKLUH), MOIYyYEHHE U
IIPUMEHEHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepupUKalM), MOoIdydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
uX Molollee JeiicTBre.

CroxHble 3¢upbl Kak MPOU3BOJHbIE KAPOOHOBBIX KUCIIOT. I 'MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYrieBobl: cocTaB, Kiaccu(pUKaIs YrJIeBOIOB (MOHO-, TU- U ToJMcaxapuibl). ['moko3a
— MPOCTEHIINI MOHOCAXapHI: 0COOEHHOCTH CTPOSHHSI MOJICKYJIbI, (GPU3NYECKHE W XUMHUYECKHUE
cBoiictBa (B3aumogeictBue ¢ ruzapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npUMeHeHue, Ouosoruueckas poib. dorocunres. pykro3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemnosno3a kak npupojHble noauMepbl. CTpoeHue KpaxMana | IeJUTI0I03blI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HO/I0M).

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHUS BELECTB M MX IPEBpAllCHUN: TPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anprerunoB (okucieHue
aMMHUadHbIM pactBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMajia C HOJOM), MIpPOBEAECHUE TMpPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

PacuérHble 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
HCXOJHOIO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTBI Kak am@oTepHble OpraHuueckue coenuHeHus. Ousmueckue U
XUMHUYECKHE CBOIICTBA aMUHOKUCIOT (Ha @pUMepe INIMLKHA). buonoruueckoe 3HaveHue
amuHOKuUCIOT. [lentuasl.

benkn kak nmpupoIHBIE BBICOKOMOJIEKYJSIpDHbIE coenuHeHus. llepBuuHnas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JNKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKH.

DKcrepuMEeHTaIbHbIE METO/Ibl M3Yy4YEHHs BEIEeCTB M MX IMpPEeBpalleHHI: HaOloAeHne U
ONKCAaHNUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHAaTypanusi OEIKOB IpPHU HarpeBaHUU, ILIBETHbHIE
peakiuu OEIKOB.



BricokoMoOeKyIIIpHBIE COETMHEHMUS.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyasipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCUHEHUN — IIOJMMEpU3alMsl U ITOJTUKOHICHCALU.

OKClepUMEHTAJIbHBIE METO/bl U3YUEHUS BEUIECTB M UX IPEBpAIICHUN: 03HAKOMIIEHHUE C
o0Opa3uamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexnpeaMeTHbIX CBA3€U MPU M3YYEHUM opranudecko xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
HOHSITUMN, SBJISIOLIMXCA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SBICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: Marepusi, 3HEpPrus, macca, aToM, D3JEKTPOH, MOJEKYJa, SHEPreTUYECKHUil
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE BEIIeCTBa, (PU3MUYECKUE BETUYHHBI U
€UHULbI X U3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BelIecTB B OpraHu3Me, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbL, I10JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorusa: nUILEBbIE MPOAYKTbl, OCHOBBI pAlMOHAJIBHOIO TMHUTAHUS, MOIOILIUE
CpPEICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE IIPEenaparbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC. OBIIIAA 1 HEOPTAHUYECKASA XUMMUAL.

TeopeTrnueckre OCHOBBI XUMHH.

XuMHuecKuil aneMeHT. AToM. Slapo aroma, H30TONBI. OJIEKTPOHHAs 000JIOUKA.
DHepreTUuecKue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

[lepnonnueckut 3akoH u Ilepmoandeckas cHcTeMa XMMHYECKHUX  DJIEMEHTOB
J.W. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuoandeckoil cUCTEMbl XMMHUYECKUX
aneMmeHToB J[.M. MeHneneeBa ¢ COBpPEMEHHOW TEOpPHEW CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX HWMH MPOCTHIX U CIO0XKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. BUABI XMMHUYECKOH CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEeHUS. IOHBI: KATHOHBI Y aHHOHBI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOWMCTBAa BEIECTB  OT TUIA
KPUCTAJUIMYECKOU PEIIETKH.

[Tonstre o ngucniepcHbIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOpbl. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHkiarypa HeopraHMYecKHX
BEIECTB. ['eHeTnyeckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.



Xumudeckas peakius. Knmaccudukanus XUMUYECKUX PEaKIMid B HEOPTaHWYECKOW |
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHEHUs! U MpEBpaIICHUs
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT PasM4HbIX (hakTopoB. OOpaTUMbIE peaKLuu.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [latensbe.

OnexTponutuyeckas auccouuanus. CunbHble U cialbble 31eKkTpoiuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, 1eaoyHas. Peakiuy nonHoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIEPUMEHTAIBHBIE METOJ(bl U3YYEHHS! BEIIECTB M WX MPEBpAIllCHHI: JEMOHCTpaIus
tabmun «llepuoanueckass cucrema xumuyeckux osnemeHToB J[.U. MenneneeBa», usydeHue
MOJIeTIe KPHUCTAUIMYECKUX PEMETOK, HAOIOJEHWE W ONHCAaHWE JICMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3fiOKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeNIeJICHUE CpPeIbl PAaCTBOPOB BEUIECTB € IMOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJIeHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnbie 3amaun.

Pacuérel Mo ypaBHEHUSIM XUMHUYECKMX PEaKUUid, B TOM YHUCIE TEPMOXHUMHUUYECKHUE
pacy€Thl, pacu€Thl C UCIIOJIb30BAHUEM MTOHATHUS «MAcCcOBasi JI0JIs1 BELIECTBAY.

Pazgen 2. Heopranudeckast Xumusi.

Hemeramnsl. ITlomoxkenue HemetramioB B Ilepuoandeckoil cucreMe XHUMHYECKUX
sanementoB JI.W. MenneneeBa W OCOOCHHOCTH CTpoeHHUsI aToMoB. (Dusznueckue CBOIWCTBa
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephbl, hocdopa u yriepona).

XUMUYEeCKHE CBOWCTBAa Ba)KHEHMINIMX HEMETANIOB (TaJIOT€HOB, cephl, a3oTa, ¢ocdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOIEPKALINX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IprMeHeHne Ba)KHENIINX HEMETAIIOB U X COCUHEHUN.

Meramnsl. [lonoxenue meramioB B lleprognyeckoit cucreMe XUMHUYECKHX SJIEMEHTOB
.. MenneneeBa. OcOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTaiuioB. O01me
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAIOB. JJNEKTPOXUMHMUYECKUN P HaNpsyKEHHUM
METaJIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPHUH, Kanmuii, KaiubI[Uil, MarHuii,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6mue cnocoObl moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

DKCNEepUMEHTAIBHBIE METOJBl M3YUYEHMsI BEIIECTB W HMX TMPEBpAICHUN: H3ydeHUe
KOJUTEKIIMA «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHWE JKCIEePUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONUCAaHWE JIEMOHCTPAIMOHHBIX W JTaOOPATOPHBIX  OMBITOB
(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJo4YeHd, KadyeCTBEHHBIE
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnsie 3amayn.

Pacuérer Maccel BemecTBa uiauM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIECTB, pacYEThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MTPUMECH.

XuMUA U )KU3Hb. MEeXIpeIMETHBIE CBA3U.



Ponrr xumum B oOeCneYeHHMH DKOJIOTHYECKOW, HSHEPreTHMYECKOW W  IHUIICBOM
0€301IaCHOCTH, Pa3BUTUU MeTUIMHBI. [lOHATHE O HAayYHBIX METOJAX IMO3HAHMS BEIIECTB U
XAMHUYECKUX PEAKLUM.

[IpencraBnenns 00 OOmMMX HAYYHBIX NPUHIMUIAX [POMBIIUIEHHOTO TOJXYYEHUS
BAKHEUIINX BELICCTB.

YenoBek B MHMpEe BEUIECTB M MaTCpUANOB: Ba)KHEHWINUE CTPOMTEIBHBIE MaTEpHAIBL,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHajbl Uil JJICKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XuMus ¥ 340pOBbE 4YENIOBEKA: MPaBHJIa HCIIOJIB30BAHMS JICKAPCTBEHHBIX IIPENaparos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI [TPETIAPATOB OBITOBOM XUMHUH B TIOBCEAHEBHOM KHU3HU.

Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH U3yYCHUU OOIIEeH U HEOPTaHUYECKON XUMHUH B
11 xitacce oCcyIeCTBIISIETCS YEpPE3 UCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHbBIX NMOHSTHMH,
TaK ¥ MOHITHUM, SIBJISIFOIIMUXCS CUCTEMHBIMU JJIs1 OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOwe ecTecTBEHHO-HAy4YHbIC MOHATHS: HAaydHbIH (pakT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

@dusuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, WOH, U30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUN YPOBEHb, BELLECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €AMHUIIBI HX H3MEPEHHSI, CKOPOCTb.

Buomorusi: kieTka, OpraHu3M, SKOcHUCTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosnorua:  XUMHMYECKas  NPOMBILUIEHHOCTb,  METAJULYPrus,  MPOU3BOACTBO
CTPOUTEINIBHBIX MaTepHaJIOB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJCTBO, MUIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTb, MPOU3BOJCTBO KOCMETHUYECKUX
[IPEenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSI.

®I'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMS OOYJarOIIUMHCS
IporpaMM CpeAHero ooIero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3o0BaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAaMeTra «XHUMHS» Ha YPOBHE CpeaHero ooumero oopazoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTAaBISAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHMCKON TPaXKTAHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHUIO;

LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEN M UCTOPHUECKUX TPaIuLnii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYarOIIMUXCS PYKOBOJICTBOBAThCSl B CBOEH JEATEIbHOCTU
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TMPHUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
o0Opa3zoBaHus;



HaJIM4Yue IMPaBOCO3HAHUSI SKOJIOTHMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HCHHBIE TIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAIOTCS B CIUHCTBE
yu4eOHOM U BOCIUTATENLHON JEATEIHHOCTH B COOTBETCTBHH C TyMaHHUCTUYECCKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMU ¥ UJACaJaMH POCCUUCKOTO
IrpaXIaHCKOTO OOIIeCTBa, MPUHATHIMM B OOIIECTBE HOpPMaMU M IIPaBHJIAMHU TOBEACHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CAaMOPa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaIOIINXCSl.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpaxkaroT chopMHUPOBAHHOCTH
ONbITa TO3HABATEIbHON U MPAKTUYECKON JEATENBHOCTH OOYYAIOMIMXCS MO0 peallh3aluu
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxxJaHCKOTO BOCIIUTAHHUSL:

OCO3HaHUs 00YYaIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M OOSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPaBOMOPSIIKY;

MIPEJICTABJICHHS] O COLMAJIBHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHWN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPH CO3/IaHUU Y4EOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX M MO3HABATEIIBHBIX 32124, BRITOJHEHUN XUMUYICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H apryMEHTBI
JIPYTHX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU JIEATEIIBHOCTH;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAydyHOMY HACJIEAUI0 OTEYECTBEHHOMN
XUMUH;

YBXEHUS K IPOLIECCY TBOPYECTBA B 00JACTU TEOPUM M MPAKTHYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, UYTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOJCHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeca W TI03HABATEIIbHBIX MOTHBOB B TIOJYYEHHWHW U TOCJIECAYIOIIEM aHallu3e
UH(OPMAIIUN O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTEYECTBCHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOTO BOCITMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYalluW, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE pEIIEeHHUs, OPUEHTHPYICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHUE U TOCTYNKH CBOMX TOBApHUINEH C MO3ULIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYITKOB,;

4) bopMHUPOBAHUS KYIBTYPHI 37J0POBBS:

MMOHUMAaHUS IIEHHOCTEW 310poBOro W 0Oe30macHoro oOpa3a >KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOMIOICHHsT TpaBUil 0€30MacHOr0 OOpaIleHUs] C BEMIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUH W HENPHSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) TpyI0BOTO BOCITUTAHUSI:



KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Yy4€OHO-HUCCIIEOBATENbCKOM IESITENbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTrUX BUAAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHME€ B PpEUICHUM MPaKTUYECKUX 3a7ad COLUAIbHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YyYEHHIO Mpodeccuii pa3iudHOro poja, B TOM YHMCIE HA
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKCHHUsI K TPYLy, JIOISAM TPyZa U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY MHIMBHYaJbHOM TpPAaeKTOpUu 0Opa3oBaHus,
Oyaymei npodeccun U pean3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IEeCTBa;

6) PKOJIOrMYECKOrO BOCITUTAHUS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHHUS K IPUPOE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MIOHMMAaHMs II100aJIBHOIO XapaKTepa HKOJOTMUECKUX MPOOIIeM, BIUSIHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIb30BaHUS JOCTHKEHUH XUMUH JJIS1 PEIIEHUs] BOIIPOCOB
palOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENPUATHUS AECUCTBUMN, MPUHOCAIIUX BPEI OKpYKaIoIeHd INpUPOIHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArOoNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICUCTBUM U NIPENOTBPAILLATD UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIICHUS, SKOJIOTMYECKOM KYyJIbTYpbl, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOM HAIPaBJICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCS UMHU B
[IO3HABATEJILHOM, KOMMYHHUKATUBHOW M COLMAIbHOM IpPAaKTHKE, CIIOCOOHOCTM M yMEHHs
AKTUBHO IPOTUBOCTOATH UJIEOIOTUU XeMOo(poouu;

7) UEHHOCTH HAYYHOTO MO3HAHHUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTUKH;

MOHUMAaHUs creun(UK XUMUU KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHUSI, CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHUsI 00 OKpYKaroIlleM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YeJIOBEKa, B MO3HAHWU MIPUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHHU JJISI COBPEMEHHOW LIMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalbHOU
KYJIBTYpPBl, pEIIEHUH II100aIbHBIX MPOOJIEM YCTONUNBOIO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOl, NHIEBOM M HKOJOTMYECKOM Oe30MmacHOCTH, B pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0TO 4jieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMaHHsS CYIIHOCTH METOJIOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJBb30BAaTh MOJydaeMble 3HAHUS JJIS
aHanmu3a U OOBSCHEHMs SIBJICHUN OKpYXKAIOIIEro MUpa M NMPOUCXOASIIIUX B HEM HM3MEHEHHIA,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO NOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS Ui pPELICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM AESITEIBHOCTH;



TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY O0Pa30BaHUIO M CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM TO XHUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3dUYHBIX cdepax npodecCHOHATHHOU
JESTEIIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOCHUS Yy4eOHOro mIpeameTra «XUMHUS» Ha YPOBHE
cpenHero odmiero 06pa3oBaHus BKIIIOYAIOT:

3HaYuUMBIe U1 (DOPMUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUIUTMHAPHBIC
(MeXmnpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cienu(UKy METOIOB TTO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAIbHBIE  y4eOHbIe  JaeiicTBHS  (TMIO3HABATEIbHBIC,  KOMMYHHKATHUBHBIC,
perynaTuBHbIE), oOecneunBaromue (opMupoBaHue (HYHKIIMOHATBHOM T'PaMOTHOCTH u
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CHOCOOHOCTh ~ OOy4aromMxcs  HUCIOJB30BaTh  OCBOEHHBIE  MEXKIUCUHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC Yy4YeOHbIe [EHCTBUS B II03HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO03HABATEIIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiaeHne yHUBEPCAITBHBIMHU YICOHBIMY IT03HABATEILHBIMH JCHCTBUSMU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENNbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIpEETNATh 1NN NeATENIbHOCTH, 3aaBasl MapamMeTpbl U KPUTEPUH HUX JOCTIKECHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

WCIIOJIb30BaTh TMPH OCBOCHHWH 3HAHWK MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICISTH
XapaKTepHbIC TPHU3HAKU TMOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE TTOHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBEIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCH(DHUKAIMK BEIIECTB M XUMHUYCCKUX
peaKuuii;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIE, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAacCCMATPUBAEMBIX SIBIECHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSITh B TIPOIIECCE IMO3HAHUS, HCIIOIb3yeMbIe B XUMHUHM CHMBOJIMUECKHE (3HAKOBBIC)
MOJIEJIH, TIPEOOPA30BBIBATH MOICITHHBIC TIPEICTABICHUS — XUMUYICCKUH 3HAK (CHMBOJI) SJICMEHTA,
XUMHYeckas (GopMylia, ypaBHEHHE XHUMHUYECKOW peaklud —  NpH PElIeHHH YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHHUS
JUTSI BBISIBTICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIU;

dbopMyIIpoBaTh eI W 3aJa4d HWCCIICIOBaHUS, WCIOIh30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO ChOPMYTHPOBAHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI
JUTSE POPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;



BJIIETh HaBBIKAMHM CaMOCTOSITENIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS YUYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOZOM IpOIlecca, CaMOCTOSITEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCITAaHHON
pabore;

MpUOOpPETaTh OIBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM JesITeNbHOCTH,
MPOSBISATHE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMuHbIX METOJOB ITO3HAHUSI.

3) pabota ¢ uHpOpMaLUEii:

OPHEHTUPOBATHCS B pa3IMYHBIX HCTOYHMKAX HMHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTEpaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3IMYHBIX BUIAOB U (OpPM MpencTaBieHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHSATh Pa3IMYHbIE METOAbl MPHU IMOUCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

pUOOpPETaTh OMBIT UCMOIB30BaHU WH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHMAIBbHYIO ()OpMY MpenCcTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

HCIOJIb30BaTh HAYYHbI $A3BIK B KadeCTBE CpEACTBAa IpH paboTe € XUMHUYECKOU
uHpOpManuel: MPUMEHSITh MEXIpEeIMETHbIC ((pHU3MuecKue W MaTeMaTH4eCKue) 3HaKu |
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMUYECKUE CPEICTBA HATIISIAHOCTH.

OBnazneHue yHUBEpPCAIbHBIMI KOMMYHUKATUBHBIMH JIEHCTBUSMU:

3aJjaBaTh BOIPOCHI MO CYILIECTBY 00CYXk/1aeMON TEMBI B XOJI€ TMaJiora /WU AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlMeN pe3yJbTaTOB MO3HABATEIBHON JIE€ATEIbHOCTH, MOTYy4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTa, MpPaKTU4YEeCKOH paboThl IO HCCIEJOBAaHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuy y4eOHOro MpoeKkTa M (HOpMYIMPOBAaTh BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM IyTEM COTTIaCOBaHMSI MO3UIMH B X0€ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OBnajzieHne YHUBEPCAIbHBIMU PETYISATUBHBIMU J€HCTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOIO MO3HABATEIbHYIO JEATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraeMblii arOpUTM JIEUCTBUN MPH BBIMOJIHEHUH YY€OHBIX M HMCCIEI0BATEIbCKUX 33/1a4,
BbIOMpaTh Hanbosee 3PEeKTUBHBIN CIOCO0 UX pEeUIeHHs] ¢ y4ETOM MOTyYEHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBIIATh CAMOKOHTPOJb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

[IpenmeTHble pe3yabTaThl OCBOECHHUS MPOrpaMMbl CpeAHEro oOmiero oOpa3oBaHHs I10
XUMHUM Ha 0a30BOM YpOBHE OpHEHTHPOBaHbI Ha oOO0ecleYeHHe MPEeUMYIIECTBEHHO
0011e00pa3oBaTeIbHON W OOIMIEKYJITYPHOW TOATOTOBKM oOOy4aromuxcsi. OHU  BKIIOYAOT
cnenuduyeckue g y4eOHOro mnpeamera «XHUMHUS» HaydHble 3HAHUSA, YMEHHUS U CHOCOObI
NENCTBUI 1O OCBOEHUIO, HHTEPIPETALUU U MPeoOpa30oBaHUIO 3HAHUI, BUJIBI JESTEIBHOCTH 10
MOJIyUEHUIO HOBOTO 3HAaHHSA M NPUMEHEHUIO0 3HAHUNA B Pa3IMYHBIX YYEOHBIX M PpealbHBIX



KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C XUMHeH. B mporpaMMe mno XumuM mpeIMeTHbIE
pe3ynbTaThl MPEACTABICHBI 110 TOJaM U3YUCHUSI.

K konmy o0ydenus B 10 Kjacce mnpeaMeTHble pe3yJbTaThbl OCBOEHUSI Kypca
«Oprannyeckasi XMMHS» 0TPAKAKOT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XHWMHYECKOW COCTABIIAIOIICH  ©CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XUMHUHM B TO3HAHUU SIBIICHUH TPUPOIBI, B (OPMHUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHUECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOTIOJIATAIONIUE TOHATUS (XUMUYECKHI SJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa
aToma, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIHLHOCTh, XUMUUYECKASI CBS3b, CTPYKTYypHAas
dopmyna (pa3BépHyTas U COKpall€HHas), MOJIb, MOJSPHAs Macca, MOJSIPHBIH O00BEM,
YIJIEpOAHBIN CKeNleT, GYHKIMOHANbHAS TPYIINa, pPaguKall, H30MEpHs, H30MEPbI, TOMOJIOTHYECKUN
PSi1, TOMOJIOTH, YTIEBOIOPOABI, KUCIOPO M a30TCOAEpKAIIUE COSTUHEHUS, MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS );

TEOpUU U 3aKOHBI (TEOpHUsl CTPOEHHUs opraHumdeckux BemecTB A.M. byrneposa, 3akoH
COXpaHEHUsI MacChl BELIECTB);

3aKOHOMEPHOCTH, CAMBOJIMUYECKHUH SI3bIK XUMUU;

MUPOBO33PEHUECKHE 3HAHMS, JIEKAllMe B OCHOBE IMOHMMAaHMUS TPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SIBJICHUH, (AKTOJOTHICCKUE CBEACHHS O CBOWCTBAaX, COCTaBe,
MOJIyYeHUU M Oe30IaCHOM HCIOJb30BAaHUU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JAESITETbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISATH XapaKTepHbIC IPU3HAKU MTOHATHIA, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSL IPHU ONMKUCAHUM COCTaBa, CTPOEHUS
Y TIPEBPAILCHUI OPTaHUYECKUX COSUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOIH30BATh XUMHUUYECKYIO CUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYJI OpTaHUYECKUX BEUIECTB
U YpaBHEHUU XMUMHYECKUX PEaKIUi, U3rOTABIMBATH MOJCIN MOJIEKYJ OPTaHMYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHUS;

chOpMUPOBAHHOCTh ~ yYMEHHUW  YCTaHABIMBATh  NPUHAUIEKHOCTh  H3YyYEHHBIX
OpPraHMYECKHUX BEHIECTB IO HX COCTaBYy U CTPOEHUIO K OMNpeAeNEHHOMY Kiaccy/TpyIe
COETMHEHU I (YyrneBoaoposl, KHUCIIOPOJ u a30TcozepKaliue COE/IMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS 1O CUCTEMAaTHYEeCKONH HOMEHKIIAType
(IUPAC), a taxxe NpUBOAUTH TPUBUAIbHBIC HA3BaHUSI OTACIIBHBIX OPraHWYECKUX BEIIECTB
(oTusIeH, TPOMWICH, AaleTWICH, OJTWICHIJINKONb, TIWlepuH, (eHon, dopmanbaerus,
areTaigbJeTul, MypaBbHUHAs KHUCIIOTA, YKCYCHas KHUCJIOTA, OJICMHOBAas KHUCJIOTA, CTEapHHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOPMUPOBAHHOCTh YMEHHS ONPENENISITh BHUIBI XMUMHUYECKOH CBSI3U B OPTraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHsSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOCHUSI OPTaHHMUYECKUX
BemiecTB A.M. byTnepoBa 11si 0OBSICHEHHsI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHECHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapakTEepU30BaTh COCTaB, CTpOEHUE, (PU3MUECKHE W
XUMHUYECKHE CBOMCTBA THUITMYHBIX MPEICTABUTENCH PA3TMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(metan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,



METaHOJ, ATaHOJ, ATHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbIeru]l, MypaBbHHasl U YKCyCHas
KHCIJIOTBI, TJIIOKO3a, KpaxMmaj, UeI0I03a, aMUHOYKCYCHas KHCJIOTa), HWUIIOCTPUPOBATH
TFEHETUUYECKYIO CBSI3b MEKIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HCTOYHUKU YTIIEBOJOPOJIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUYECKOe NPHUMEHEHUE
MPOJYKTOB NEpepaboTKu;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHHIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WIIM IMPOJAYKTa PEAKIHH [0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN);

chOpPMUPOBAHHOCTh YMCHHI BJIAJETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX METOAAX
HAy4YHOTO ITO3HAHUS, UCIOJIb3YEMbIX B XUMHUH IIPU U3YyYEHUHU BEIIECTB U XMMHMUYECKUX SIBICHUN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMU U MX MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOMI0OIaTh MpaBUjia MOJIb30BAHUS XUMHUECKOM MOCYI0N U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBHIMOJHATH XUMHYECKUI OSKCIIEPUMEHT
(mpeBpallleHus1 OPraHUYEeCKUX BELECTB IPU HAarpeBaHUU, NOJyYEHUE ATHIEHA U HU3YYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAKIMHM OpPraHUYECKUX BEILIECTB, JAEHaTypauus O€IKOB  IpHU
HarpeBaHUU, IIBETHBIC PEAKI[MN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMHU U JIaO0OPaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIU3UPOBATh XMUMHUYECKYI HH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmannu, MHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHM COOII0JaTh MpaBWiIa 3KOJOTUYECKH 11€JIecOo00pa3HOro
MOBENEHUA B OBITY U TPYJOBOH [EATENbHOCTH B IIENIIX COXPAHEHHsS] CBOETO 3JI0pPOBbS U
OKpYy’Karolled MPUPOJHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTNpeNieNIEHHBIX OpraHMYeCKHX BelecTB, MoHUMas cmbica mnokaszarens IIJK (mpeaensHO
JIOMYCTUMOM  KOHIIEHTpAllUW), TOSCHATh Ha TMPUMEpax CHOCOObl  yMEHbBIIEHUS U
IIPEIOTBPALICHHS UX BPEIHOTO BO3/IEUCTBHS HA OPIaHU3M UYEJIOBEKaA,

Ui 00yYaromuxcs ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUISL  CHETBIX W CIA0OBUIAIMIMX OOYJArONIUXCS: YMEHHUE WCIOJIb30BaTh pPeENbeHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyt.

K xoHmy o0ydenusi B 11 kjiacce npeaMeTHbIe pe3yJbTaThl 0CBOeHUN Kypca «Oomas
U HeOPraHu4ecKasi XUMH» 0TPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUH O XMMHUYECKOH COCTaBISIONIEH  €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpa, POJIM XUMHUHM B TIO3HAHWH SIBICHUW TPUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHus MNPaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIa/ICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:



OCHOBOIIOJIATAIONIHE TIOHATHS (XUMHYECKHH DIEMEHT, aroM, u3o0Tom, s-, P-, d-
AIIEKTPOHHBIE OpOMUTANM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJSPHBIH 00BEM, BaJCHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJIEHMS, XMMHUYECKas CBsI3b (KOBAJEHTHAs, HMOHHAas,
METAJIJIMYECKasl, BOJOPOJHAsA), KPUCTAIIMYECKAs peleETKa, TUMIbBl XUMHUYECKHX peakLui,
pacTBOp, DJIEKTPOJIUTBI, HEIIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JAUCCOLMALMS, OKHCIUTEID,
BOCCTaHOBUTEIIb, CKOPOCTh XUMHUECKON PEAKLIMU, XUMUUYECKOE PaBHOBECHE);

TEOPUHM U 3aKOHBI (TEOPHs JIEKTPOJIUTHUECKOW IUCCOLUALMU, MEePUOJNYECKUN 3aKOH
J.1. MenpeneeBa, 3aKOH COXpPaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUs
SHEPrMM MpPHU XMMHUYECKHX PpEaKLUUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE MOHMMAHUS NPUYMHHOCTU U CHUCTEMHOCTHU
XUMHUYECKHX SBICHHH, (DaKTONOTHYECKHe CBEICHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHUH U
0€3011aCHOM HCITOJIb30BAaHUH BAKHEHIINX HEOPTaHWYECKHUX BEUIECTB B OBITY M MPAKTUYECKON
JIESITEIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble IPU3HAKU NOHATHH, yCTaHABIUBATb
UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPU OMUCAHUU HEOPraHWYECKUX
BEILIECTB U UX IPEeBpallEHUil;

c(OPMHPOBAHHOCTh YMEHUH HUCHOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JUISl COCTABICHMS
(GopMyN BEIIECTB U YypaBHEHUN XHMMUYECKUX pEaKUui, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTb, HErami€Has W3BEeCTb, IIUThEBAas COJa, MUPUT U
Apyrue);

C(OPMHPOBAHHOCT YMEHHUH ONpeAeNsATb BAJEHTHOCTb U CTENEHb OKUCIECHUS
XMMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BMJ XUMHUUYECKOM CBs3U
(KOBaJIeHTHas, HOHHAs, METaJNIN4yecKas, BOJOPOIHAs) B COCJUHEHUAX, TUI KPUCTAJUIMYECKON
PELETKN KOHKPETHOI O BEIlecTBa (aTOMHasi, MOJIEKYJIsIpHas, HOHHAs!, METAIIIMUECKasi), XapakTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTAaHNYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpoCThle BEIECTBa — METAJUIbI U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHMUSI, KUCIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

cOpPMUPOBAHHOCTh ~ YMEHUH  pacKpblBaTb  CMBICI  NEPUOAMYECKOrO  3aKOHa
J.W. MenzaeneeBa W JI€MOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYIO, OOBSCHUTEIbHYID U
IPOTHOCTUYECKYIO (PYHKIINY;

C(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTb HJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ilepmonnyeckoil cCHUCTEMBI XMMHUYECKHUX DJIEMEHTOB
J.U. MenneneeBa, UCHONB3YS MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHNY, «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB M UX
coequHEHUN mo mnepuoAaMm U rpynnam llepuonnyeckoil cHCTeMbl XUMHUYECKHX AJIEMEHTOB
J.. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETHUUYECKOM CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIL;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMUYECKHE PEAKIMH O Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIecTB, TeIioBoMy 3(hdexTy peaxuuu,
M3MEHEHUIO CTENCHEeH OKUCIIeHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHUIO KaTallu3aTopa);



Cc(OPMHPOBAHHOCTb YMEHHUH COCTABIISITh YpPaBHEHUS PEAKLUI Pa3IMUHbIX TUIIOB, IIOJIHbIE
U COKpalEHHbIC YpaBHEHUS PEaKLUUi MOHHOTO OOMEHa, YUUTHIBAs YCIOBHUS, IPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCT YMEHHH MPOBOIUTH PEAKIMH, MOATBEPXKIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

Cc(OPMHPOBAHHOCTb YMEHUH PAaCKPBIBATh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKMii IOCPEICTBOM COCTABICHMS JIEKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakul OT
pa3NUYHBIX (PAKTOPOB; XapakTep CMENICHHS XMMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHU XapaKTEePU30BaTh XMMHUYECKHE IPOLIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeicTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpobiieMax XMMHUUYECKOTO
IPOM3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCIEHHUS C HCHOJIb30BAHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEHIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(hOPMUPOBAHHOCTh YMEHHI COOJIOATh MMPaBUIIa MOJB30BAHUS XUMUYECKOW TTOCYA0N U
71a00paTOpPHBIM 000PYZAOBAaHUEM, a TAKXKE ITpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

C(OPMHPOBAHHOCTh YMEHHMI IJIAHUPOBAaTh M BBINOJIHATH XUMHUYECKUI SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHCYTCTBUM KaTajlu3aTopa, OINpeNeleHue Cpesbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOro oOME€Ha, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amady no temam «Metamnel» U «Hemeramnel») B COOTBETCTBHM C MpaBUIaMH TEXHUKHU
0€30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAJIM3UPOBAaTh XMMHUYECKYI0 HH(popMmaruo,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTUX);

c(OpPMUPOBAHHOCTh YMEHHM CcOOMI0JaTh MpaBWiIa 3KOJOTUYECKH I1eJIeCO00pa3HOro
MOBE/IEHNA B OBITY U TPYJOBOW [EATENbHOCTH B IIEJIIX COXPAHEHHsS] CBOETO 3/I0pOBbS U
OKpY’Karollled MpHUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEUIeCcTB, MOHMMas cMbIch nokaszarens [1IK, moscHaATs Ha mpuMepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3JICHCTBUS HA OpPraHU3M Y€JIOBEKa;

Ui 00yYaroImuXcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIS  cIenblX W CclHa0OBUASMIIMX OOydaroluXcs: yYMEHHME MHCIIONb30BaTh pelbePHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O INPEIMETA «XUMMUS»

(FA30OBbII1 YPOBEHB)
10 knacc. Oprannyeckasi XuMus

HaunmenoBanmue pa3aesioB U TEM IPOrpaMmMmabl

Ko.-Bo
4acoB

JjieKTpoHHbIe (1H(poBbIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pa3zgea 1. TeopeTuueckue 0CHOBBI Opranuyeckoi xumum (3

)

Tema 1. IlpeaxMer opraHuvyecKod XUMHH.
Teopus XHMHUY€CKOro CTPOEHUs
OPraHuYecKUuX CoeJUHEHU

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Paznen 2. YraeBogopoasr (12 )

Tema 2.
AJIKAHBI

IpenenbHble  yriaeBoaOpoOabI —

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 3. HenpenejibHble
aJIKeHbI, AJIKAHEHbl, AJTKUHBI

YriaeBoaopoabI:

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 4. ApomaTH4yecKue yriieBo0po/ibl

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 5. IIpupoaubie
YIJIEBOJAOPO/J0B U MX NepepadoTka

HCTOYHHKH

http://school-collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pazgea 3. Kucaopoacoaepsxammue opraHu4eckKu

€ COCIMHCHH

s (12 9)

Tema 6. Cimpthl. ®eHoul

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/
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http://school-collection.edu.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

Tema 7. Anbaeruabl. KapooHOBbIe KHCIOTHI.
CJio:xxHbI€E 3PUPbI

http://school-collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 8. YrieBoanl

http://school-collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pa3nen 4. A3oTcoaep:kaiue opraHuueckue coequHenus (3 4

)

Tema 9. AMUHBI. AMUHOKHUCTIOTEI. etk

3

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pazpgea. S. BeicokomoieKy/JIsipHbIe COeIMHEHUSA

(24)

Tema 10. Ilnactmaccel. Kayuykn. Boiokna

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pe3eps

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

OBIIEE KOJIMYECTBO YACOB 11O
[TPO'PAMME

35

11 knacc. O0mas 1 HeOPpraHu4ecKasi XUuMust

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

Koa-Bo
4acoB

JaexkTpoHHble (U(poOBbLIE)
o0pa3oBaTe/ibHbIE PeCypChl

Paznen 1. Teoperndeckue ocHoBbI Xumum (12 1)

Tema 1. Crpoenne atomos. Ilepuoanmueckuii
3aKOH " Ilepuoguyeckas cucreMa
xumuveckux 3iemenToB /[. U. Menneineena (3

http://school-
collection.edu.ru
http://www.chemnet.ru

q) 3 http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/
Tema 2. CTpoenune BemecrBa. MHorooopasue | 4 http://school-
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http://school-collection.edu.ru/

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

Ko.1-Bo
4acoB

jaexkTpoHHbIe (UU(pPOBLIE)
o0pa3oBaTejibHbIE PeCypPChl

BelecTB (4 1)

collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 3. Xumnueckue peakuuu (5 4)

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pa3nen 2. Heopranunueckasi xumus (16 u)

Tema 4. HemeTtainl (8 4)

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Tema 5. MeTtaibl (8 4)

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Paznen 3. Xumusi 1 xu3Hb (4 1)

Tema 6. Xumus u xku3Hb (4 4)

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

Pe3eps

http://school-
collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru
http://school-
sector.relarn.ru/nsm/

OBUIEE  KOJIMYHECTBO YACOB IIO
I[TPOTPAMME

35
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