


AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAL. DTUIEH U MPONUJIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIpaTalluK, OKUCIIEHUS U TIOJMMEPU3ALINN), IOIYYEHUE U TPUMEHEHNE.

Ankanuensl: OyramueH-1,3 m meTwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psia. AUETHICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XHMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M IpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAJICKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MomyTHbIE HEPTSIHBIC Ta3bl.
Heds u e€ npoucxoxaenne. CiocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHA,
KataiuTuueckuil), mnuponu3. IIpogykTel mnepepaboTku HedpTH, HUX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKy.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3lamu IiacTMacc, KaydykoB U pe3uHbl, kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE INPAKTHYECKOW pPabOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Boblunicnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIEeCTBA WIIM MPOLYKTa PEaKLMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEILECTB WJIM MPOJYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenbHblEe OJHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTpoeHue, (U3NYECKue u
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOAAMHU, TOpEHHE),
IpUMeHeHHe. BogopoHble CBsI3U MEXAYy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpraHU3M Y€JIOBEKA.

MHoOroaToMHble CIUPTHL. OJTUJICHIJIMKOIb W IJIMLEPUH: CTPOEHME, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO MIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiiys Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJIS.

@DeHoJI: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (heHona.
[Tpumenenue penomna.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIE pEAKIIMH),
MOJIy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, PeaKIusl
sTepuduKanmm), moaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. buosorudeckas poiab KUPOB.




YrneBoapl: cocTas, Kiaccudukaius yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IOPOCTEUIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuaoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOXEHUE TIIIOKO3bI), HAXOXKJICHHE B TNPUPOJE, NPUMEHEHHUE,
ouonoruueckas posib. @otocunres. PpyKTO3a KaK U30MEp IITFOKO3BI.

Kpaxman u neminono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, KaYeCTBEHHAs peaKLus ¢ HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaecTBue kpaxmania
C MOJIOM), IPOBEACHHE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaum.

Boblunicnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MIPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

A3oTcozepikaliiue OpraHn4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI KaK aM(OTEpHbIE OpraHuveckue coeuHeHus. Gru3nueckue 1 XuMHU4ECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IIHIKHA). bHojormyeckoe 3HaYeHHWE AMHHOKHCIIOT.
IlenTuner.

benkn xak npupoaHble BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOMICTBa OENKOB: TUIPOJIM3, JEHATypalus,
KaueCTBEHHbBIE PEaKIIMK Ha OEIKHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U WX MPEBpAlLICHUI: HAOIIOIEHUE U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OENKOB IpH HarpeBaHUU, IBETHbHIC
peakiuu OeNKOB.

BbicokoMosIeKyISIpHBIEC COCIUHEHHSA

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAIEHUIN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITUH, ABIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHHE, HAay4HbIH (HaKT, THUIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKauus, TIEepUOJUYHOCTh, HAONO/IEHUEe, HW3MEpEeHHe,
AKCIEPUMEHT, MOJIEITUPOBAHMUE.

®duznka: MaTepus, FJHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTETUUYECKUNA YPOBEHD,
BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3HMUECKHUE BEIMUMHBI U €TUHUIIBI KX
M3MEpEeHHUS.

Buonorusi: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.



TexHoOTHS: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBHOI'0 IIMTAaHWA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIC U KOCMCTUUYCCKUC ITPLIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHas KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sseMeHtoB [ U.
MengeneeBa. CBs3b NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TPYIIaM U IepuogaM. 3HaueHUue NEepUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3M (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIA M JTOHOPHO-aKLENITOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON pPEeIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbI. MaccoBas 10ist
BEIIECTBa B pacTBOpE.

Knaccudukanus HeopraHuueckux coeguHeHuil. HomeHknaTypa HeoOpraHuyeckux BEIecTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAAJICKAIIUX K PA3TMUHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUi B HEOPraHUYeCKOW u
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpeBpallleHus
SHEPTUU MIPU XUMHUYECKUX PEAKITHIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble M cinadble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuoguyeckas cuctema xumuuyeckux saemMeHToB [[. U. MenaeneeBay, u3ydeHue
MoJielIe KPUCTAJUIMYECKUX pelEToK, HaOJMIoJeHHe | OINKCAaHUuEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTallM3aTropa,
OIPECIIEHUE CPENbl PACTBOPOB BEILIECTB C NOMOUIbI0 YHHUBEPCAIBHOIO MHIMKATOPA, pEaKLUU
MOHHOTO OOMeEHa), MpoBeJleHUE MPaKTHUUeCKON paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKII.



Pacuérnrle 3agayn.

Pacuérbl 110 ypaBHEHUAM XHUMHUUYECKUX PEAKLUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [lonoxenne Hemetaiion B lleproanyueckoii cucteme XUMUYECKUX 3J1EMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJTOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BaKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne meramioB B [lepuoguueckoit cucreMe XUMUUYECKUX 3J1€MEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAKHEUIIMX METAUIOB (HATPUH, KaJMA, KajabllUid, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cocoObI MoTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PELICHHE SKCIIEPUMEHTANBHBIX 3a/ad,
HAOMIO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCUA AITIOMHHMSI C paCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHbI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétbl Macchl BelecTBa Uil 00bEMa ra3oB M0 NU3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOILMX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMA, KONMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIIM OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS U )KU3Hb

Ponp xuMuu B 00ecriedeHnu SKOJIOTHYECKO, SJHepreTUYecKoi 1 MuUIeBoil 6e30MacHOCTH,
pa3BUTUU MeAULIMHBL. [IoHATHE 0 HayYHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBnenust 06 001X HAYYHBIX TPUHILIUIIAX TPOMBILIUIEHHOTO MOJIY4YEHUS BayKHEHIIINX
BELIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHAlOB: BAXHEHIIME CTPOUTEIbHBIE MAaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHaJibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHUSI.

XUMHS U 3/I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENnapaToB OLITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoil XUMUU B
11 xiacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX HMOHSATHM,
TaK M MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MEpEHUE, SABIICHUE.



®dusnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, M30TOII,
pPaIuOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUN YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIB, TTOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOTHs: XMMUYECKast IPOMBIIIJICHHOCTb, METAJLTYPTHsl, TPOU3BOICTBO CTPOUTEIIBHBIX

MaTCpHaJIoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBINIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.



2.INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOTPAMMLBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS PEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEJIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
NOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIaMU IMOBEIEHHS, CIOCOOCTBYIOLUIMMH IpOLEcCCaM
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIINUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUYAIOIIMXCS MO peaTu3aliy IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUsI K MpOIecCy TBOpUECTBAa B 00JacCTU TEOPUU M TNMPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



WHTEpECa M II03HABATENIbHBIX MOTHBOB B IMOJIYYEHMUM U MOCIEAYIOUIEM AaHAJINA3E
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAHUS IIEHHOCTEH 3/JI0pOBOTO M 0e30MacHOro oOpasza >KW3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAaHUS IIEHHOCTU TMPaBUJ HWHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO ©€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBLCKOM JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY U3YYCHHIO TPOPECCHI Pa3IMIHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBHUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, OyayIien
mpo(eCCUu U peann3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSTHS JEWCTBHUM, MPUHOCIIIMX BPEd OKPYKalIled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



IOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpE KaK O €QUHCTBE IPUPOJbI M YEJIOBEKA, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpBI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUSs ie7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB M MMEIOLIUXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHSTHS, OTPaXKAIOIUeE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecreunBatonye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBbHBIC y‘-Ie6HI)Ie I[efICTBHﬂ B [O3HABaTEJLHOU H
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁHBIMl/l NMO3HABaATCJIbHBIMHU HeﬁCTBMﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (DOPMYNIHUPOBaTh W aKTyalM3MpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IENSIMH;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMU NPHUEMBI JIOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(UKALMU BELLIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYyITHUpPOBATh BBHIBOJBI H
3aKJIIOYECHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpUd PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHHS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUIHBIX BUAOB U (HOPM NPEACTABICHHUS, KDHTUYECKH OLIEHIBATD
e€ T0OCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((u3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJle AMANOra W/WIH JTUCKYCCUH,
BBICKA3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIHbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJHEHHUH XUMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTIIACOBAHUS MTO3UIIUHI B X0/1€ 00CYK/IeHUS U 0OMEHAa MHEHUSIMH.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuTM JEUCTBUN MPU BHINOJHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaJuKai, W30MepHUs, HU30MEPbl, TOMOJIOTHYECKHN psill, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JIKAIINE B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM MCIOJIB30BaHUU BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MIPEBPALLIEHUI OPraHUYECKUX COEIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XUMHUYECKUX PEaKIUi, U3rOTAaBIUBATh MOJEIIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPEAeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrIIeBolOpOabl, KHUCIOPOJ W a30TCOJACpXKAIIWe COCAMHEHHS, BBICOKOMOJEKYIISIPHBIC
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COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OpMaibJCTHA, aleTaabJeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BeiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENCH Pa3IUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHON, aleTalbJIeTUl, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, AMHMHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUd ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HMCTOYHUKH YIIIEBOJOPOHOTO CHIPbs
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLUH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU TMPH H3YYCHHHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHUe, U3MEpPEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIEeCTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KEe MpaBUia OOpAIIEHUsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIIMA OPTAaHMYECKUX BEIIECTB, IEHATypaIlus OEIKOB IMPY HArpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPAaBUIIAMU TEXHUKHU O€30MaCHOCTH IIPH 00paIieHuu
C BelIeCTBaMH U JaOOpaTOpHBIM OOOPYJOBAaHHEM, MPEACTABIATh PE3YNbTAaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (popMymHpoBaTh
BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHdopmarmu, MHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHUH COONMOJaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM NEATEIBHOCTH B IENSAX COXPAHEHHs] CBOETO 3/I0POBBS M
OKPY’KaIOIIEeH MPUPOIHON Cpebl, 0CO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPTaHU3MBI
OmpeAeNnEéHHBIX OPTraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [I/JIK, mosicHaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEeKa;
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JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUTSL CTICTIBIX M CTA00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOb30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HEOpraHUYecKask XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
NPAaKTUYECKUX 3a/lad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HNOHATHS (XMMUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJICKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIA OO0BEM, BaJICHTHOCTh, JJIEKTPOOTPHIATEILHOCTh, CTETCHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpPaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BAKHEHIINX HEOPraHHMYECKHUX BEIIECTB B
OBITY M TPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
GbopMyn BEIIECTB MW YypaBHEHUM XHWMHUYECKUX PEaKIUl, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HErami€Has W3BECTb, MUTHEBAas COJA, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HMOHHA,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHUAX, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKHUX COECTUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIe BEIIEeCTBa — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBbHYIO U
IPOTHOCTUYECKYIO (YHKIINY;
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c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHMTANIN», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XMMHUYECKHE PEAKLUUU 10 Pa3TMIHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMxX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIICHHOTO TIOTYYEHUS CEpHOM KHCIOTHl, aMMHaka, a Takke CHOPMHPOBAHHOCTH
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi 0Nl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHM Ta30B IMPH XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 yYacCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((ekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb W BBIIOJHATh XMMHUYECKMHA HKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHBbIE pPEaKIUu Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

14



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBA MaCCOBOM KOMMYHUKAIUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaroIlled MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OmpeAeEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.
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3. TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubie IlpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmer opranmueckoit xumuu. Teopus
11 CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A. 3 0.5
M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoAOpPOIbI 2
24 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VriaeBoasl 3 1
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Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHs
4.1 AMHUHBI. AMUHOKHUCIIOTHEL. belku 3
Uroro mo pazneny 3
Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayaykn. Bonokaa 2 0.5
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 3

[TPOT'PAMME
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUICCKUX 3 0.5
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pasjnen 2. Heoprannueckasi xumMmusi
2.1 Mertabl 6
2.2 Hemeramst 9 1
53 CBs13b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4 0.5
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
w/n Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4YEeCKUX
2 coenuHeHuii A. M. bytiepoBa, e€ oCHOBHBIE 1 0.5
nosioxxenus. Bxognas koHTpoapHas padbora
[IpencraBienue o K1accuPpuKaun
3 opraHuyeckux BemecTB. HomeHnkmnatypa 1
(cucremaTuveckas) U TPUBUAIBHBIC
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKUUN PsijT
5 Meran u 3TaH — npocTenire 1
MIPEICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DTUJIEH U TIPOINUIIEH — MpOCTeHIIne 1
MIPEICTAaBUTENH aJTKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lomyyenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
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AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBsi3b YII€BOIOPOIOB,
MPUHAIICKAINX K Pa3IHYHBIM KIaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 IIPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHBIE ra3bl,
He(Th U IPOAYKTHI €€ epepadoTKU

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BoopoiHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHI: STUJIEHTITUKOIb U
TIIUIEPUH

19 ®DeHoII: CTPOCHUE MOJIEKYITBI, (PU3UUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anberuasl: GopMalbIeTUA U alleTalbICTU .
Aneton

21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas

20



[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT

24 MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
CrnoxHble 3(QUPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsr: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTieBopsl: COCTaB, KiIaccuuKanusi.

27 Baxneriume npenicraBuTeNun: ritoKo3a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
TIOJTUMEPHI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepxaiine opraHuuecKue 1
COEIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS
OCHOBHBIE TIOHSTHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 0.5

HToroBast KOHTpOJIbHAs paboTa.
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OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIEeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoaunueckuii 3akoH u [lepuoanueckas
crucTemMa XMMU4YecKkux annemeHToB /1. U.
Memnzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpHUEH CTPOEHHS aTOMOB. BXoiHast
KOHTpOJIbHAs padoTa.

0.5

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMHYECKHUX DJIEMEHTOB M UX COEIMHEHUM I10
rpynmnam U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB J[.M. Meneneesa B
pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BUbBI; MEXaHU3MbI 06p330BaHI/I$I KOBaﬂeHTHOfI
cBsi3u. BogopoaHas cBsizb

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

23



[TonsiTHE O MUCTIEpCHBIX cHcTeMaX. MIcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOpe

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX COoeqMHEeHU. ['eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanmst XaMUYECKHX peakivii B
HEOPraHWYECKOW U OPraHUYCCKON XHUMUH.
3aK0H COXpaHEHUsI MaCcChl BEIICCTB; 3aKOH
COXpaHEHHUS U MPEBPAICHUS YHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

CkopocTtb peakiuu. OOpaTumble peakuy.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3IU4HbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIAN»

11

DneKTpoauTHYeCKas quccormanus. [lonstue o
BOZIOpOHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BEIICCTB

12

13

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTre 006 371€KTpOIM3€E pacIiiaBOB U
pacTBOPOB coJiei

KonTtponbHast pabota no pazaeny
«TeopeTndyecknue OCHOBBI XMUMHUI

14

Merannel, ux nosoxenue B [lepuoamyeckoi
CHCTEME XUMHYECKuX aaeMeHToB Jl. W.

24



MeHnesneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe PU3NIECKUe CBOMCTBA
METaJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

15 HanpsHKEHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJIM, KaJIbLIUA, MarHuu,
ATIOMHUHHK ) U UX COCTMHCHUM

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

18 XHUMHUYeCKUe CBOMCTBA IIUHKA, KeJie3a U UX
COCIMHEHUN
[IpakTuueckas padora Ne 2. "Pemenne

19 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«MeTame»"
Hewmeramnsl, ux nonoxxenue B [lepronnueckoin

20 cUCTeMe XUMHUYeCcKux aieMentoB [1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyecKkue CBONCTBA HEMETAILIIOB.

21 AnoTponusi HEMETauIoB (Ha IpUMEpe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)

99 XUMHUYECKUE CBOICTBA TaJIOT€HOB, CEPBI U UX
COE€IUHEHHI

93 XuMHYecKue cBOWCTBa a3oTa, (pocodpa u ux
CO€IUHEHMI

24 XHUMHUYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U

UX COEOUHEHUU

25



25

26

27

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COeTUHEHUN

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
teMe «HemeTtanabely. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Permenue

SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"HemeTamis"»

28

29

30

31

KoHnTposipHas padoTta o Temam «MeTautb» U
«HemeTtaub»

Heopr AHUYCCKUC U OPIraHN4YCCKUC KUCIIOTHI.
HGOPFaHI/IHGCKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AMoTepHbIe HEOpraHUYECKHEe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

BHGPFCTHHGCKOﬁ Y MUILIEBOM 6630H3CHOCTI/I,
Pa3BUTHHN MCIULIUHDBI

32

[IpencraBnenus: 00 0OMKUX HAYYHBIX
MIPUHITUTIAX TPOMBIIIEHHOTO MTOTYICHUS
BaXKHEHIIINX BEIIECTB

33

34

YenoBek B MUPE BEIIECTB M MATEPHAJIOB.
Hrorosast koHTpOIBHAsS paboTa.

XuMus U 310pPOBbLC UCIIOBCKA

0.5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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