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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o mpeamMeTy «XHMHS B COBPEMEHHOM MHUPE» Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHHMsl COCTaBlieHa Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa3zoBaTeNbHON MPOTpaMMbl OCHOBHOT'O OOIIero obOpaszoBaHus, mpeacraBieHHbIXx B OI'OC
00O, a Takke Ha OCHOBE (QenepalbHON paboyeld MporpaMMbl BOCHUTAHHA U C Y4ETOM
KOHIICTIIUH TIPEToAaBaHusl y4eOHOro mpeamera «XUMHUsS» B 00pa30BaTENbHBIX OPTaHMU3ALUAX
Poccuiickoit deneparumu.

[Ipennaraemplii Kypc HampaBieH Ha 3aKpelyieHHe, paclldpeHHe W yriIyOJieHue
XUMHUYECKMX 3HAHWM, pa3BUTHE YCTOMYMBOIO HMHTEpeca K XHMMHH, PACIIMPEHHE Kpyro3opa,
HNOJHATHE OOIIEro KyJIbTYPHOTO YPOBHS ydamuxcs. JlaHHBIA Kypc MpenycMaTpuBaeT U3yueHHE
Haubosee BaXXHBIX U CJIOXKHBIX BOIPOCOB MporpaMMbl XUMUU. OH pacCUYMTaH Ha Y4alluXcs Kak
OCHOBHOI, Tak W cTapuieil cTynmeHu oOydeHuss U MOXKET OKas3aTb COJCHCTBHE B BbIOOpE
nanpHelmero npoduns oOydeHus. B xome oOydeHwus, ydamuecss JOOBIBAIOT HEOOXOIUMBIN
MaTepuan U3 y4yeOHbIX KHHUI U JIONOJHUTENIbHOM JHUTEpaTypbl U HCHOJIb3YIOT IOJy4YE€HHBIE
3HAHUSA [UIsl COCTaBJECHHS OOOOMIAIONIMX CXeM, TalJWll, PUCYHKOB, TBOpUYECKHUX pador. B
mpolecce M3yueHUss Kypca [MpeaycMaTpUBAaeTCs  BBIIOJHEHUE TMPAKTUYECKUX  padorT.
3akperieHue U3y4eHHOro MaTeprasa UJIeT Yepe3 COCTABICHUE CXEM, PUCYHKOB M TaOJIULI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPUPOJIE, O MYTIX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliil  BO3MOXKHOCTEH [ caMOopa3BUTUS U (OPMUPOBAHUA
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHON IPaMOTHOCTH 00y4aroIInuXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTarie €€ pa3BUTHS.

OcBoeHue TporpaMMbl IO MpeAMETY «XUMHS B COBPEMEHHOM MHpPE» CIIOCOOCTBYET
(GOpMHPOBAHUIO TPEICTABICHUSI O XWMHYECKOH COCTaBIISAIOUICH HAay4YHOM KapTUHBI MHpa B
JIOTUKE €€ CHCTEMHOW NPUPOJbl, LIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHHUIO U METOJaM
MO3HAaHUS B Hayke. l3yueHue XUMHM NPOMCXOAUT C MPHUBJICYEHHUEM 3HAHUN U3 paHee
M3YYEHHBIX yueOHBIX npeAMeToB: «Okpyxarouuii Mup», «buonorus» u «dusukar.



[Tpu u3yyeHnr XUMUHU NPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKON ACSITENTFHOCTH YEJIOBEKA M KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOH KYJIBTYPHI.

Llenu u 3agaun Kypca: - 3aKperjieHHe, CUCTeMaTu3alus U yriyOaeHne 3HaHu| yJanmxcs
0 HEOpraHu4yecko ©  oOmed XUMHHM COOTBETCTBYIOHIMX TpeOOBaHUSM  OOIIEro
rOCYJapCTBEHHOTO 7K3aMEHA; - OCBOCHUE 3HAHUI O XMMHUUYECKOW COCTaBIISIONICH €CTEeCTBEHHO-
HAay4YHOM KapTHUHBI MUPA, BAKHEUIIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHUSIX;

- OBJIaJICHUE YMEHUSMHU [IPUMEHSTH MOJTY4YEeHHbIE 3HAHUS 7151 O0BSICHEHHS pa3HOOOPa3HBIX
XUMHUYECKHX SIBJICHUH U CBOMCTB BEIECTB;

- pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB M MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEIILHOTO TPHUOOPETEHUS XUMHUYECKUX 3HAHUM C HCIOJIb30BAHUEM Pa3IMYHBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

- BOCINUTaHUE YOEXJACHHOCTH B IO3UTUBHON pPONM XHMHUU B KM3HHM COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHWMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYKaroIlEeH Cpese;

- IpYMEHEHUE MOJyYeHHBIX 3HAHUN U YMEHUH i1 0€30MacHOr0 MCIOJIb30BaHUs BEIIECTB
¥ MaTepualoB B OBITY, CEIbCKOM XO35iCTBE M Ha MIPOU3BOJICTBE, PEUICHHS MPAKTHUYECKUX 3a/1a4
B MOBCEHEBHOM >KM3HU, MPEIYNPEKICHUS SBICHUM, HAHOCSIIIMX BpEJ 370POBBIO YEIOBEKA U
OKpY>Karollen cpere.

- O3HAKOMJIEHUE YYallluXcs ¢ TUIIOBBIMU BapuantaMu OI'D no xumum.

-U3y4yeHHEe OCHOBHBIX TEMaTHYECKHX pa3/leNoB, HEOOXOMUMBIX JI YCIEUIHOW cAauu
OcnoBHoro ['ocygapcTBeHHOTO DK3aMeHa 110 XUMUH.

OO6miee yuCiIO 4acoB, OTBEAEHHBIX A M3Y4YeHUS] «XUMHUU B COBPEMEHHOM MHUpPE» Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisier 34 vaca: B 8 kinacce — 17 yaca, B 9 kimacce
-17 gacos.



COILEPKXAHUE OBYYEHUSA

8 kaacce

Tema 1. BemectBo. CtpoeHue aroma. CTpoeHHE AIIEKTPOHHBIX 000J04YEK aTOMOB MHepBbIX 20
sneMmeHToB Ilepuonnueckort cuctembl J[.M. MenneneeBa. Ilepuoandeckuil 3akoH |
Ilepuonnueckas cucrema xumuuyeckux snemeHToB .M. MenneneeBa. ['pynnbl U nepuojb.
Ilepuonnueckoi cuctemel. PU3NYECKUI CMBICII MOPSAAKOBOIO HOMEPAa XUMHUYECKOI'O JIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COECIMHEHUI B CBSI3U C IIOJIOKEHUEM B
Ilepuonnueckoit cucreme xumuyeckux snemeHTtoB .M. MenneneeBa. CTtpoeHue BELIECTB.
XuMuYeckasi CBSI3b: KOBaJeHTHas (TMOJSpHAasT W HENOJspHas), HOHHAs, MeTaJTH4ecKasl.
BanenTHOCTh XMMHUECKUX 371€MEHTOB. CTENEHb OKUCIIEHNUS XUMHUYECKHUX 2JIEMEHTOB.

UYucTble BelecTBa U cMecu. ATOMBI M MOJIEKYJIbl. XUMUYECKUM 351eMeHT. [IpocThie U clloKHbIE
BemecTBa. OCHOBHBIE KJIacChl HEOpraHMYEeCKHMX BemiecTB. HoMeHKiarypa HEOpraHMYeCKUX
COCTUHEHUN.

Tema 2. Xumuyeckasi peakuuss YCJIOBHUS M NPU3HAKM IPOTEKAHUS XUMHYECKHX pEaKLUi.
Xumnyeckue ypaBHeHUs. COXpaHEHHE MacChl BEIIECTB IPU XUMHUYECKMX PpEaKLHUsX.
Knaccudukanus XUMHUECKUX peakIMid [0 pa3IuYHbIM MpHU3HAKaM: YHUCIYy U COCTaBy
UCXOJHBIX W IIOJIYYEHHBIX BELIECTB, HM3MEHEHHIO CTEINEHEH OKHUCICHUS XUMHYECKHUX
3JIEMEHTOB, MOTJIOLEHUIO U BBIJICICHUIO SHEPTUU.

Tema 3. DjieMeHTapHble OCHOBBI HEOPraHUYeCKOi XMMHMH XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB-HEMETAIIOB: BOJOPOJIa, KUCIOpPOJAa, TaloreHoB, cephl, a3ora, (ocdopa, yrieposa,
KpeMHHs. XHMHUYECKHE CBOWCTBA CJIOKHBIX BEIIECTB. XHMMHUUYECKHE CBOWCTBA OKCHJOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

Tema 4. MeToabl NMO3HAHHUS BelIeCTB W XMMHYECKHX SIBJeHHI. OKCIEpUMEHTAJIbHbIE
ocHOBbl xumuu. [IpaBuna Oe3omacHoil paboThl B IIKONbHOW naboparopuu. Jlaboparophas
nocyzaa u obopynoanue. Pa3nenenue cmeceld 1 ouncTKa BewecTB. [IpuroroBieHne pacTBOpPOB.
[Tomyuenue razooOpa3HbIX BemlecTB. KauecTBeHHblEe peakIMM Ha ra3oo0pasHble BEIIECTBA
(xucnopon, BOAOPO, YIIEKUCHbIN ra3, aMmMuak). [lomyuyenue u n3yuyeHue cBOWCTB M3yUYEHHBIX
KJIACCOB HeopraHumdeckux BemiecTB. Tema 5. Xumusi m ku3Hb. [Ipobrembr Ge3omacHoro
WCIIOJIb30BAaHUSI BEUIECTB M XUMHUYECKMX DPEAKIUN B TOBCEJHEBHOM JXKM3HU. XUMHUYECKOE
3arpsi3HEHUE OKPYXKarolle cpeapl U ero nociencTus. YenoBek B MUpe BELIECTB, MaTEpUAIOB
Y XUMHYECKUX PEAKIUH.

9 ki1ace

Tema 1. Xumudyeckasi peaknusi OJEKTPOJIMTBI U HEDIEKTPOJIUTHL. KaTHMOHBI M aHUOHBIL.
DNEeKTpOIUTHYECKAsT JUCCOLMAIUS KUCIOT, 1enoded u coneil (cpenHux). Peakuuu nMoHHOTO
oOMeHa M YCIOBUA HUX OcCylmecTBIeHUA. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIUU.
OxucauTeNns U1 BOCCTAaHOBUTEI.

Tema 2. DaeMeHTapHbIe OCHOBbI HEOPraHMYecKOil XMMHMH. XHMHUYECKHE CBOMCTBA
OCHOBaHUM. XMMHUYECKHE CBOKCTBA KUCIOT.

XuMHYeckue CBOMCTBa cosiel (cpenHux) B3auMocBsI3b pa3mu4HbBIX KJIACCOB HEOPTaHUYECKUX
BEILECTB.

Tema 3. Jj1eMeHTapHBIE OCHOBbI OPraHUYeCKOM XMMHH.

[lepBoHavanbHble CBEJEHUS 00 OPraHMYECKHX BEIIECTBaX. YTJEBOAOPOAbl MpEENIbHbIE U
HEeNpeJeNbHbIe: METaH, 3TaH, 3TWIEH, aueTwieH. Kucnopoaconepkaiue BEIIECTBA: CIIHUPTHI
(MeTaHON, JTaHOJN, TJMIEPHH), KapOOHOBBIE KHUCIOTHI (YKCYCHAass M CTEapHHOBAas).
buonoruuecku BaxxHbIe BellecTBa: O€IKH, 5KUPBI, YTIIEBOIbI.



Tema 4. MeToabl MO3HAHMS BelECTB M XHUMHYECKHMX siBJeHMH. OmnpeneneHue xapakrepa
cpenbl pacTBOpa KHUCIOT M IEJoYeld ¢ MOMOIbI0 MHAMKATOpoB. KauecTBeHHbIE peaklud Ha
HOHBI B pacTBOpE (XJI0pua-,cynbdar- , KapOOHAT-UOHBI, HOH AMMOHHUS).

. [IpoBenenue pacueToB Ha OCHOBE (HOPMYJ M YpaBHEHHMH peakiuii. BerauciaeHuss MaccoBoit
O XMMUYECKOTO 3JIEMEHTa B BEIIECTBE. BhIunciieHHMs MaccoBOW JOJM PAaCTBOPEHHOTO
BEIIIECTBA B pacTBope. BrluncieHne KOJIMYecTBa BEIIECTBA, MAacChl WM 00beMa BelecTBa MO
KOJIMYECTBY BEIIECTBA, MAaCCE WJIM 00bEMY OJHOTO U3 PEAreHTOB WJIU MPOIYKTOB PEAKIUH.

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUECKOW MOCYIOH, MpaBWIaMu pabOThl B J1a0OpaTopuu M NMpHUEMaMu
oOpaieHus ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCaHWE (PU3NICCKUX CBOKHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOMoAeHne (PU3HUecKUX (IIJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYINKE, KHIIEHUE M KOHJIEHCAIUs BOJbI) U XUMUYECKUX (TOPEHHUE CBEuH,
NPOKAIMBAaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) SBICHUH, HAOI0AeHNE
U ONMCaHWE TPU3HAKOB TIPOTEKAHUS XMMHUYECKHX peaknuii (pasloKeHWe caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
pasfeneHuss CMecel: C IOMOIIbI0 MarHmra, (PUIbTpOBAaHWE, BBHIMAPHBAHME, TUCTHIUIALUS,
xpomarorpadus, TpOBEIECHHE OYUCTKH TOBAapEHHOW CONHM, HAONIONEHHE W ONHCaHHE
pe3yNbTaTOB MPOBEJIEHUSI OIBITA, HILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MojieIe MOJIeKyJ (IIapOCTEPKHEBBIX ).

UCCIIeIOBaHNE O0Pa3IOB HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HaOIrOIEeHUE
U3MEHEHHS OKPACKH MHAWKATOPOB B PACTBOPAX KUCIIOT W LIENOYEH, H3yYeHHE B3aMMOACHCTBUS
okcupa wmemu (Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETalllaMu, peaKui
HEUTpanu3auy, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJTHOTO METalia APYyTUM
U3 pacTBOpa COJIM, DPEIICHHE SKCIEPUMEHTANBHBIX 337ad 1o TeMe «BaxHeimme Kiaccel
HEOPTraHMYECKUX COCTUHEHUI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOTPAMMBI IIO XUMHUHN HA YPOBHE OCHOBHOI'O OBIHEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O OOILEro 00pa30BaHMs TOCTUTAIOTCSA B XOZ€ OOy4eHUs XUMHUM B €IUHCTBE
y4eOHOM W BOCIUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKAMH COLIMOKYJIBTYPHBIMH M JTyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU, NPUHSATBIMUA B OOILIECTBE NMPABWJIAMH W HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT MpOILIECCaM CaMOIO3HaHUS,
CaMOPa3BUTHA U COLIMATM3ALMH 00yYarOIIUXCSL.

JIMuHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCSA CUCTEMON MO3UTUBHBIX LIEHHOCTHBIX OpPHEHTAIMH
Y pacUIMpPEHUE OIbITa JIEATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPHYECKOMY W HAyyHOMY HACIEAMIO, IIOHUMaHWs 3HA4YCHUs
XMMHUYECKON HAyKH B YKU3HU COBPEMEHHOI'O OOILECTBA, CIOCOOHOCTH BIaJETh JAOCTOBEPHOH MH(poOpManuel O NepefoBbIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPaA M OOIIECTBA;

2)rpa’aaHCcKoOro BOCIIUTAHMS:

IIPEJICTABJICHNS O COLIMAJIBHBIX HOPMax M MPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B
0O0I1eCTBEHHO T0JIE3HOM, y4eOHO-HCCIe10BaTeNbCKON, TBOPUECKON U APYTrUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM
JeSITEIbHOCTH NP BBIOJHEHUH Y4EOHBIX, T03HABATENbHbBIX 33/1a4, BBIMOIHEHUH XUMUYECKUX 3KCIEPUMEHTOB, CO3/IaHUU y4E€OHBIX IIPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IPOLIECCE 3TOW y4yeOHOM N1eATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHUE U
MIOCTYIKM CBOMX TOBAPUILEH € TIO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MMOCIEICTBUM ITOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIIOLIME OCHOBY JJIi NIOHMMaHUs CYHNIHOCTM HAyYHOM KapTHHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HAIllPAaBJICHHbIE HA IMOJYyYEHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMBIE JUIsI OOBSACHEHHs HaOJI0JaeMbIX
IIPOLIECCOB U SIBJIEHWM, [M03HABATEIbHON, HH(OPMAIMOHHON U YMTATEIbCKOM KYJIbTYphl, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEJIbHON padOThI €
y4eOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATypPOl, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOYy4YeHWI0O W TIO3HAHUWIO, JFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOSKTHOU U
UCCIIEIOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIlPaBIEHHOCTH U YPOBHS 00YUYEHHUs B JajbHEUIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:



OCO3HAHHWE IEHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 KU3HHU, OCO3HAHUE
NOCJEACTBUI M HETPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHHS alKOTOoJis, HAPKOTHKOB, KYypEeHHUs), HEOOXOIUMOCTH COOJIIOJCHHS MPaBUII
0€30I1aCHOCTH ITPU OOPALICHUN C XUMUYECKIMH BEIIECTBAMH B OBITY U peallbHOW KHU3HU;

5)Tpy10BOro BOCHIUTAHMS:

WHTEPEC K MPAKTHYECKOMY H3Y4YEHHI0 Mpodeccuid W Tpyaa pa3IuvyHOro pojaa, yBaXKEHHUE K TPYyAy M pe3yjbTaraM TPYI0BOU
ACATCIIbBHOCTH, B TOM YHUCJIC HAa OCHOBC NMPUMCHCHHUSA IMPCAMCTHBIX 3HAaHUU 1O XUMHU, OCO3HAHHLIN BbI60p HHIII/IBI/II[}’&JIBHOFI TPACKTOPUHA
NPOJIOJDKEHHUS 00pa3oBaHUsl C y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTpeOHOCTEH,
YCHEIIHON MPOECCHOHATBHOM JIEATEILHOCTH M PA3BUTHUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHCS B MPOGECCHOHATBHOM Cpejie;

6)3K0J10TrHYeCKOro BOCIIMTAHUA:

OKOJIOTHYECKU IIEJIECO00pa3HOE OTHOIIECHUE K IMPHUPOJC KaK MCTOYHUKY XKU3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHHUMAHHE
IIEHHOCTH 37I0POBOT0 M 0E30MacHOTr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOMIEHUE K COOCTBEHHOMY (PM3NYECKOMY M IICUXHUYECKOMY 3/I0POBBIO,
OCO3HAaHHE LIEHHOCTHU COOIOJEHUS MpaBHJI OE30MacHOro MOBEJCHHS MHpu paboTe C BEIIeCTBaMU, a TAaKXKE B CUTYAlMSX, YIrPOKAOMIMX
3710pPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIyYaeMble MPU U3YYEHUM XUMHHM, U1 PELIEeHUs 3ajad, CBS3aHHBIX C OKPY’KAIOLIEH MpUpOIHON
CpeIoi, IS TOBBIMICHUS YPOBHSI JKOJOTHYECKOW KYJIBTYPBI, OCO3HAHUS TIO0AIBHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M IyTeH HX
pELIeHUS TOCPEICTBOM METOJIOB XMMHUHU, SKOJOTUYECKOTO MBILUIEHUS, YMEHUSI PYKOBOJACTBOBATHCSA UM B I103HABATEIbHOU, KOMMYHHKAaTUBHOM
Y COIMAJIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpenMeTHBIX pe3ysIbTaTOB BBIAEISAIOT 3HAUUMBbIE Ui (POPMUPOBAHUS MHUPOBO33PEHUS OOIIEHAYYHbIE MOHSTHS (3aKOH,
TeopHsi, IPUHIIUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHHMM M3 ITHX MpeaMeToB (OpMUPOBATH MPEACTABICHHE O LEJIOCTHOM HAy4YHON KapTHHE MHpa, U
yYHHMBEpCcalbHble Y4eOHbIE JeHCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHBHbBIE, PErYyJISTUBHBIE), KOTOpblEe OOeCHeunBaOT (OPMUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YIYEOHOU NIeATeTHHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBbie Jjoruueckne qeiicTBUSA:

YMCHUA HUCIIOJIB30BAaTh HpI/IéMI)I JIOTUYCCKOI'0 MBIINUJICHUA TIPHU OCBOCHHHU 3HAHWUU: PACKpPBIBATE CMBICIT XUMHUYCCKHUX HOHATHHU (BBI)ICJ'I?ITB
HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATH B3aUMOCBA3b C IPYTHMU HOHHTI/ISIMI/I), HUCITIOJB30BATh IOHATHUSA OJIsA O6T)$ICH6HI/I${ OTACIIBbHBIX q)aKTOB
U SIBTICHUH, BRIOMPATh OCHOBAHUS U KPUTEPUU I KJIaCCU(DUKAIIMA XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABINBATh MPUIHNHHO-
CJIEICTBEHHBIC CBSI3H MEXKAY OOBEKTAMU MU3YUEHUs, CTPOUTH JIOTUYECKHE pacCykaeHus (MHAYKTUBHBIC, JeNYKTUBHEIC, M0 aHAJIOTHH), ACNaTh
BBIBOJIbI U 3aKJIFOUYCHU S,



yMEHHE TPHMEHITH B MPOLECCEe ITO3HAHUS MOHATHS (TPEeJMETHBIE M METalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBHIE) MOJEIH,
UCTIONIb3yeMble B XMMHH, NPEOOpPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XMMHUHU MOJEIbHbIC NMPEACTABICHUS — XMUMHUYECKHHA 3HAK (CHMBOI
JIIEMEHTA), XUMUYecKas (opMylia M ypaBHEHHE XMMHUYECKOW pPEaKUUU — MPH PELUICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ YYETOM ITHUX
MOJETBHBIX NPEACTABICHUN BBIABIATH M XapaKTEPU30BATH CYIIECTBEHHBIC NPU3HAKK HM3Y4aeMbIX OOBEKTOB — XUMHYECKHUX BELIECTB H
XMMHYECKUX PEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIC CBS3M M NPOTHBOPEYMS B HM3YYaeMbIX IPOIECCax H
SIBIICHUSIX.

Ba3oBble ncciiegoBaTe/bcKue eiicTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS
THITOTE3bI IO TIPOBEPKE NPABHILHOCTH BBICKA3bIBAEMbIX CY)KICHUI,

npruoOpeTeHne OIbITa MO IUIAHUPOBAHHUIO, OPTAaHU3AIMU U MPOBEICHUI0 YICHUYECKUX HKCIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJ0M
npoIiecca, CaMOCTOSITEIbHO MPOTHO3UPOBAThH €0 Pe3yibTar, GOPMYIUPOBATh 00OOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEJIOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALUIO PA3IUYHBIX BHIOB U (OPM MPEICTABICHHS, MOIYIaeMyl0 U3
pa3HBIX UCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JUTEPaTypa XUMHUECKOTO COAEp KaHuUs, CIIPaBOYHBIE TIOCOOMS, pecypchl IHTepHeTa), KpUTHUECKU
OLICHMBATH ITPOTHBOPEUUBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE NPUMEHATh Pa3IMdHble METOJbI M 3alIPOCHI IIPH MOUCKE U 0TOOpe MH(GOPMALUK U COOTBETCTBYIOMIMX TaHHBIX, HEOOXOIMMBIX
JUI  BBITIOTHEHHS YYEOHBIX W TIO3HABATEIbHBIX 3a/a4 ONPEACIEHHOTO THIA, TPHOOPETEHHWE OmNbITa B OO0JIACTH HCIIOJIB30BaHHUS
UH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIAJCHHE KYyJIbTYPOH AaKTHBHOTO WCIOJB30BAaHUS PA3NUYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (GOpMY NpeAcTaBiIeHUs HHPOPMALMU U HUIIOCTPUPOBATH pELIaeMble 3a/a4d HECIO0KHBIMU
cXeMaMH, AuarpaMMami, ApyruMu popmamu rpauki 1 UX KOMOMHAITUSMU;

YMEHHE WCIONb30BaTh M aHAJU3UPOBATh B Tpolecce y4eOHOW M HCCIIEAOBATENLCKOW NEATENFHOCTH HH(POPMAIUMIO O BIMSHUH
IIPOMBIIIIJICHHOCTH, CEITLCKOTO X03AHCTBA U TPAHCIIOPTa Ha COCTOSTHUE OKPYKAFOIIEH TIPUPOTHON CPEIbl.

KoMMyHuUKaTHBHBIe YHHBepcaibHble Y4eOHbIe el cTBHA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0JI€ 1Manora u (Win) JUCKYyCCUH) MO CYLIECTBY 00CYX1aeMoil TeMbl, (POPMYIMPOBATH CBOU MPEATIOKEHUS
OTHOCHTEIJIBHO BBHITIOTHEHUS TIPEITIOKESHHOM 3a/1a9u;

YMEHUSI TIPENCTABIISATh MOJNYYCHHBIE pEe3yNbTaThl MO3HABATEIBHON JEATENBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JelaTh
NPE3CHTAIMIO PE3YJIbTATOB BBINOJHEHHUS XUMHUYECKOTO 3KCIepHUMEHTa (J1abopaTOpHOIro OmbITa, JIAOOpaTOpHOW padOTHI MO HCCIIETOBAHUIO
CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);



YMEHUsl Y4eOHOro COTpYJHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOW II03HABaTEIbHOW M HCCIENOBATEIbCKON JEATEIBbHOCTH IpU
pelIeHIH BO3HUKAOLIMX MPOo0OIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHMUS MO3UIMNA (00CYXIeHHsI, 0OMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH, ONpeAeTICHHE KPUTEPHEB MO OIIEHKE KayeCcTBa BHIITOJHEHHOM paboThI U APYTHE).
PeryasitTuBHble yHHBepcaJbHbIE yUeOHbIE 1eliCTBHS:
YMEHHUE CaMOCTOSITEJIbHO OINpPENeNATh LENU AEATEIbHOCTH, IJIAHUPOBaTh, OCYIIECTBIATH, KOHTPOJIMPOBATH U NPU HEOOXOJUMOCTU
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh HambOonee 3((eKTUBHbIE CMOCOOBI pEHIeHUs YYeOHBIX M I03HABATEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTaBIIATh WJIM KOPPEKTHUPOBATH IPEIJIOKECHHBIA AJITOPUTM JIEHCTBUM IIPU BBIIOJHEHUU 33JaHUN C YYETOM IIOJY4YECHMS
HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMSX, OLIEHUBAaTh COOTBETCTBUE IIOJIyYEHHOI'O pe3yJbTaTa 3asBICHHOM ey,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBHH 3alaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO OOSI3aTEIILHOTO COJACPIKAHMS, YCTAaHOBJICHHOTO JaHHOW QenepaibHON pabodeii
IPOTPaMMOii, BBIIENSAIOT: OCBOCHHbIE OOYYaIOLIMMUCSA Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI NeMcTBUH, crienuduyueckue JUisl MpeIMeTHOM
obnacti «XuUMUS», BUJbI JESTEILHOCTH O MOJIyYEHHIO HOBOI'O 3HAaHUS, €r0 MHTEPIPETALUH, IPeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX
y4€OHBIX Y HOBBIX CUTYaIUsX.
K xonmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMHUPOBAHHOCTD y O0YJarOIIUXCS
YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJIEKYyJa, XMMUYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas JI0JIi XMMMYECKOIO 3JIEMEHTa B COEAMHEHUH, MOJIIPHBIN OOBEM, OKCHJ, KUCIOTA,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakuus, KJIacCU(pUKalWsg peakluid: peakuuu
COEIMHEHUS], PEaKIMU Pa3IoKEHUs, peaKliu 3aMeIlleHUs, peakiud oOMeHa, 9K30- U SHJIOTEPMHUUECKHE PEaKI1H, TEIUIOBOM 3 dekT
peakluu, SAPO aToMa, SJIEKTPOHHBIM CJION aToMa, aTOMHasi OpOUTallb, PAJUyC aToMa, XMMHUYECKasl CBs3b, MOJIIPHAS U HEMOJspHast
KOBQJIEHTHAsA CBsI3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas JA0JsS BellecTBa (MPOLEHTHas KOHLEHTpalus) B
pacTBope;
® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHX IOHATUH W IPHUMEHATH OTH TOHATUSA IPHU ONMCAHMM BEIIECTB U MX
IIPEBPAILCHU;

® CIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JJIsi COCTaBJIeHUS ()OPMYJI BELIECTB U YPAaBHEHUN XUMHUECKUX PEaKIIN;

® OMNpeneNsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb OKUCIECHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MPUHAJJIEKHOCTD BEILIECTB K OMpeNeIEHHOMY KJIacCy COeUHEHHH 1Mo (GopMyiaM, BUJ XMMHUYECKON CBSA3H (KOBAJIEHTHAs M MOHHAsA) B
HEOPraHMYECKUX COEANHEHUSX;



e packpsiBath cmbica Ilepuonmueckoro 3axkona JI. M. MenneneeBa: N1€MOHCTPUPOBATH IIOHUMAHHUE IEPUOAMYECKON 3aBUCHMOCTHU
CBOMCTB XMMHUYECKUX DJIEMEHTOB OT X I0JIOKEeHUS B Ileproanueckoit cucreme, 3aKOHOB COXPaHEHHUs MACCHI BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUS, 3aKOHA ABOIaJipo;

e ONMCHIBATh U XapaKTepHU30BaTh TabIMuHy0 Gopmy [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: PAa3/IN4aTh MOHATHS «TJIaBHas
noarpynna (A-rpymmna)» u «mobounas noxarpymnmna (b-rpymnmna)», mansie u 0oJbIINE MEPUOJIBI, COOTHOCUTh 0003HAYECHHUs, KOTOPbIE
umerotca B Tabiuue «lleprogmueckas cucrema XuMuU4eckux syemeHToB JI. M. MeHneneeBa» C YMCIOBBIMU XapaKTEPUCTHKAMHU
CTPOEHHUSI AaTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, oOliee YUCiIo 3JIEKTPOHOB U PacIpe/ielIeHUe UX IO 3JIEKTPOHHBIM
CJI0SIM);

e Kjaccu(uUUUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUUECKUE BELECTBA, XUMUYECKHE peaKuH (110 YUCITY M COCTaBY y4acCTBYIOLIUX B
pEaKIuu BEIIECTB, M0 TEIIOBOMY P heEKTy);

e XapakTepu3oBaTh (OIHUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BELECTB Pa3jIMYHBIX KJIACCOB, MOJTBEpPXk/as OMUCAHHUE NpPUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIMIA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAaueCTBEHHOI'O COCTAaBa, BO3MOXHOCTH IPOTEKAHUS XHMHUYECKUX
[IPEBPALIEHUI B pa3IMYHbIX YCIOBUSIX;

® BBIUUCIIATH OTHOCHUTENIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJI0 XMMUYECKOI0 3JIEMEHTa Mo (Gopmyie
COEJIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO XUMUYECKON peaKuy;

® [IPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHON IESITENbHOCTH — aHaJIM3 U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEeMaTU3alUIo,
KJIaCCU(PUKALIMIO, BBISIBICHWE NPUYUHHO--CIIEJICTBEHHBIX CBSI3€H — I M3YYEHHs CBOICTB BEIIECTB M XUMHUYECKUX pPEaKIHil,
€CTEeCTBEHHO-HAYUHbIE METObI IO3HAHUS — HAOII0/IeHHEe, U3MEPEHHEe, MOJeIMPOBaHKE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);

e cJeloBaTh MpaBUjaM MOJIb30BAHUS XMMHUYECKOW MOCYHON M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe MpaBuiaM oOpallleHus c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMH MO BBIIOJHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHMCIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C ONpeAeIEHHON MaccoBOM aoiel pacTBOPEHHOTO
BEIIECTBA, [JIAHUPOBATh U MPOBOJUTh XUMUYECKHE IKCIEPUMEHTHI 110 PaclO3HABAaHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIbIO
MHAUKATOPOB (1akMyc, ¢peHondTanert, MEeTUIOPaHXK U APYTHE).

K xonuy oOyudenus B 9 Kiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh c(hOPMUPOBAHHOCTH Y OOYUaAIOLIUXCS

YMEHHMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHATHUH: XUMHUYECKHM 3JEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHHOH, IIPOCTOE
BEIIECTBO, CIIO)KHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIEHMS, XMMHUYECKas peaklus, XUMHUUYECKas
CBS3b, TEIUIOBOM S(PQEKT peakluH, MOJb, MOJSAPHBIA OO0OBEM, pacTBOp, DIEKTPOJIUTHI, HEDIEKTPOIUTHI, SIEKTPOIUTHUECKAs
JTUCCOLMAIMs, peaklUMd HMOHHOTO OOMEHa, KaTalu3aTrop, XHMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIHH,
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKLUH, OKHUCINTENb, BOCCTAHOBUTENb, OKHUCIEHUE W BOCCTAaHOBJICHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKas pemérka, KOppOo3us METaIIOB,
CILIaBbl, CKOPOCTb XMMHUYECKOM peaKIuy, IpeaeiabHo nonycrumas konuenrpanus [1/1K Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHUH M NPUMEHATH 3TH IOHATHS NpPU ONMCAHWU BELIECTB M HX
MIPEBPAILICHU;

UCTIOJIb30BAaTh XUMHYECKYIO CUMBOJIUKY Il COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHEHHI XUMUYECKUX PEaKIIHiA;

OIpEAEIATh BaJIEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKUX 3JEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTH
BEIIIECTB K OINpENeIEHHOMY KJIACCy COCIMHEHUH Mo (opMyrnaM, BUA XUMHUECKOW CBsA3M (KOBaJICHTHAs, HOHHAsI, METAJUINYECKAast) B
HEOPraHMYECKUX COCIMHEHMSIX, 3aps/l MOHA 10 XUMUYECKOH (opmyse, XapakTep cpelbl B BOAHBIX pPacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIcil llepuomnueckoro 3akona JI. WM. MengeneeBa M IEMOHCTPUpPOBATh €ro IIOHUMAaHHUE: ONMCHIBATH U
XapakTepu3oBaTh TabamuHyto ¢opmy llepnomudeckoil CHCTEMBbl XMMUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAs MOIATPyIIa
(A-Tpynma)» u «mob6ounas noarpynna (b-rpymma)y», Manbie u O0JbIIME MIEPUOMBI, COOTHOCUTh O0O3HAYEHHUsS, KOTOPbIE NMEIOTCS B
NEpUOIMYECKOM TabyuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps] sapa, ooliee
YUCJIO 3JEKTPOHOB U paCHpesielieHue HUX IO 3JIEKTPOHHBIM CII0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB
AJIEMEHTOB M UX COESAMHEHUH B IIpeJienax MaJbIX IEPUOJIOB U IVIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHUE 3JIEMEHTbI, HEOPTaHUYECKUE BEILECTBA, XUMUYECKHUE peaKLUH (110 YMCIY M COCTaBY Yy4aCTBYIOIUX B
peaKkLuy BEUIeCTB, M0 TEIII0BOMY 3((EKTyY, 0 U3BMEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX IEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME M CIEHU(PUUECKHE XUMHUYECKHE CBOMCTBAa MPOCTBIX U CIOXKHBIX BELIECTB, MOATBEPKIast
ONMCAaHNE IPUMEPaAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIAITh YPABHEHHUS JIEKTPOJUTHUECKON JUCCOLMALMU KHUCIIOT, IEN0YEH U COJIEH, TIOJHBIE U COKPAIIEHHbBIE YPABHEHUS peakluil
MOHHOTO OOMEHa, YpaBHEHMs peaklui, MOATBEPKAAIOIINX CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U MEKIY BELIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOro OajaHca 3THUX
peaKkuuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT WX CTPOEHHUS, BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKHX IpPEBpAIICHUN B
pa3IMYHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (popmyie
COEJIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKLuy;



e coOmonaTh MpaBWiIa IMOJIb30BAHHUS XWMHUYECKOW IMOCYAOH M J1a0OpaTOpHBIM OOOpYZOBaHHEM, a TaKKe IpaBHJa OOpalleHUs ¢
BEILIECTBAMH B COOTBETCTBHUHU C MHCTPYKIHSIMU IO BBIIOJIHEHHIO JIAOOPATOPHBIX XUMHYECKUX OIBITOB 10 MOIYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

® TIPOBOJAUTH PEAKIMH, IOATBEP)KIAIONINE KAYECTBEHHBI COCTaB Pa3JMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHU-,
Oopomun-, nonua-, kapoonar-, gocdar-, CHIMKaT-, cyabhaT-, THIPOKCUI-UOHBI, KATHOHBl AMMOHUSI U MOHBI M3yYEHHBIX METAJIIOB,
NPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

® [IPUMEHSATh OCHOBHBIC OINEPALMU MBICIUTEIBHON IESATEIbHOCTH — aHAJM3 W CHUHTE3, CpaBHEHHE, 000OIIEHHE, CHCTEeMaTU3aIHIo,
BBISIBJICHHE MPHUYUHHO-CIICICTBEHHBIX CBSA3EH — JUIA M3YYEHHsS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIUi, eCTECTBEHHO-Hay4YHbIC
METO/Ibl TIO3HAHUS — HAOIII0ICHUE, U3MEPEHUE, MOACTHPOBAHHE, SKCIEPUMEHT (PealIbHbIA U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HaumenoBaHuepasaejioB 1 KosmmuecTBouacos JuiekTpoHHbIE (LU pPOBbIE)
n/n TeMIIporpaMmmsbl Bcero Konrpoasubiepaéorsl  IIpakTuuecknepadorsl  00pa3oBaTesibHbIEPECYPCHI
Bemectso
XuMHUECKas peaKIus 3

DneMeHTapHbIE OCHOBBI
HEOPraHWYECKON XUMUU

[IpencraBnenus 06 > 1 .
OpPraHUYECKUX BEIIECTBAX
MeTobl TO3HAHUS BEIICCTB U
XAMHYECKUX SIBJICHUI 4 1
DKCIepUMEHTATEHBIC OCHOBBI
XUMHAH
XWUMUS ¥ KU3Hb 1
17
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9 KJIACC

No 11/ HanmenoBanuepasaesioB u KoaunyecrBouacos JuiekTpoHHbIE (HUGPOBHbIE)
e /m
TEMIIPOrpaMMbl Bcero Kounrpoabusiepadorsl  IlpakTuuecknepaéornl  00pa3oBaTe/IbHbIEPECYPChI
1 XuMHYEcKast PeaKIus 4
5 DJIeMEHTapHbIE OCHOBBI ) 1
HEOPraHUYECKON XUMUU
3 DJIeMEHTapHbIE OCHOBBI 5
OpraHUYEeCKOM XUMUHU
MeTompl TO3HAHMS BEIIECTB U
XUMUYECKUX SIBIICHUN
4 6 1 2
DKCIEPUMEHTAIbHbBIE OCHOBBI
XUMUHU
17
MHOYPOYHOE IVTIAHUPOBAHUE
8 KIIACC
Ne Conep:xanue(pasaesbl, TeMbl) KonuyecrBouacoB | KonTpoJsbHas IIpakTuyeckas
pabora padora
Temal.Bewecmseo. 4
1 Crpoenuearoma. CTpOCHHEITEKTPOHHBIX000I0UEK aTOMOB TIEPBBIX
20»nemenToBllepuonnyeckoiicucremsr/[.11.Meneneena
2 [Tepnonnueckuitzakonul leppoguyeckascuCTEMaXUMUYECKUXIIEMEHTOB/].
N.Menaeneesa.l pynnsimnepuoast.llepuoanueckoncucremol. Du3nueckuiic
MBICJIITOPSIKOBOTOHOMEPAaX MU YECKOTOAIEMEHTa. 3aKOHOMEPHOCTHM3MEHEH
HSACBOMCTBAIIEMEHTOBUHMX COEAMHEHUNBCBA3HUCTIONOKeHUEeMBI leproinuecko
ncucremexumudeckuxanementoB/[.M.Meneneena.
3 BanentHOCTB XUMHUYECKUAX
AJIEMEHTOB.CTETICHbOKUCICHUIX MU IECKUXAIIEMEHTOB
4 ATOMBI " MOJIEKYJIBI.  XHUMHYECKHI 3JIEMEHT.
[Ipocteiencnoxkubie BemecTBa.OCHOBHBIE KJIACChl HEOPTraHUYECKUX
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BelecTs. HoMeHKIaTypa HEOPraHM4eCKUX COSIUHEHUN.

Tema2.Xumuueckaapeaxkyus 3

3) Xumuueckas peakuus. Ycenosus u
MIPU3HAKUITPOTEKAHUAXUMUYECKUX peakInil. XumMrueckueypaBHeHus. Coxpan
€HUEMACCHI BEHICCTBIIPUXUMUYECKUXPCAKIIUSX.

6 KrnaccudpukanuaxumMmieckux peakuiinopa3anuHbIMIIPU3HAKAM  YUCITYHUCOC
TaBYHCXOIHBIXUIOJIYYEHHBIXBEIECTB,

7 Knaccupukanusaxummuieckux peak iuiinopazanyHbIMIIPU3HAKAM : M3MEHEHU
toeTeHeHEHOKHEACHIX Mt e e KHX e MEHTOB; HOF O HeHHHOHBbHACHCHIHO

Ne SH eprﬂgpuepmaﬂne(pa:gne JIbI, TeMbl) KouunvecrBouacos | KonrpoubHasi IIpakTuyeckas
Tema 3. Inemenmapnvie 5 patora patora
OCHOGBIHEOP2AHUYECKOUXUMUU.

8 XHUMHYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIOB: BOJOPO/A,
KHCJIOPOJIa, CEpbl, a30Ta.

9 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: docdopa, yriepoaa,
KPEMHHSI.

10 XHUMHUYECKUE CBOMCTBA CIOKHBIX BEIIECTB.

11 [TP 1Xumuueckue CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIIOTHBIX. 1

12 KonTponbHas paboTa «31eMeHTapHbIe OCHOBBI HEOPTaHUUYECKONH XUMUM» 1
Temad. Memoovino3nanusgeuiecmeuXumuiuecKuxXa6aeHull 4
IKCnepumMeHmanbHble0CHOBLIXUMUU

13 [TP 2TIpaBunabe3onacHoipaOboTHIBIIKOIbHOMIa00paTopun. JlabopaTropHas 1
nocyzaa u obopynoBanue.PazneneHnecMeceinourncTKkaBeniecTs.

14 [Tonyyennenn3y4eHneCBONCTBU3YUCHHBIXKJIACCOBHEOPTAHNYECKUX BEIIECTB.

15 [TpoBenennepacyeToBHAOCHOBE(YOPMYINYpaBHEHUHPEAKITHIA.

16 [TpoBeneHnepacueToBHaOCHOBE(HOPMYINYPaBHEHUUPEAKITHI.
Tema 5.Xumust v :KU3Hb 1

17 3HavYeHHe XUMUHU B KU3HU YEIIOBEKA

14
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Temal.Xumuueckaapeaxyus

DNEeKTPOIUTHIMHEITICKTPOIIUTHI.
KaTnoHbIMaHUOHBL DIEKTPOIUTHYECKAS IUCCOIUAIMSIKUCIIOT, IET0YSHHCOIT
el(CpeHnx).

PeaKL[I/II/II/IOHHOFOO6MeHaI/Iy0HOBI/ISII/IX OCYHICCTBJIICHUA

w

OKXUCITNTEIIFUBOCCTAHOBUTEIb

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
peaKHI/II/I.OKI/ICJ'II/ITCJ'II)I/IBOCCTaHOBI/ITCJ'IL

Tema 2. Dnemenmapnule OCHOGbL
Heop2anu4ecKoOuXumMuu.

XUMHAYECKUE CBOIICTBa OCHOBaHUIA.
XUMHUUYECKUECBONUCTBAKUCIIOT.

XUMHUYECKUECBONCTBACOIEH(CPETHUX ).

BzaumocBs3b Pa3JIMIHBIX KJIaCCOB
HCOPraHNYCCKUXBCHICCTB.

Tema 3. Dnemenmaphnvie  0CHOGbL
OpP2AHUYECKOUXUMUU.

yI‘J’ICBOI[OpO,[[BI MNpEeaACIbHBIC U HCIIPCACIILHLIC!
MCTaH, 9TaH, OTUJICH, alICTUJICH.

Kucnoponconep:xamme BEILECTBA: CHUPTHI(METaHO,
STaHOJI,[JIMIIEPUH ),KapOOHOBBIE
KHCIOTHI(YKCYCHAsIICTEapUHOBAS ).

10

buonorunuecku BaXXHBIC BCIICCTBA: JKUPHI, 6CJ'IKI/I,YTJ'IGBOI[LI.

11

3HayeHHe OPraHNnYECKON XUMUHU

Temad. MemoovinoznanuseeuiecmeuXumuecCKuXs6aeHull
IKCnepumMeHmanbHble0CHOBLIXUMUU

12

OmnpenenennexapakTepacpeIplpaCTBOPAKUCIOT M LIEJIOYEH C IOMOIIBIO
uHauKaTopoB.KauecTBeHHbIE peaklMd Ha HOHBI B  pacTBOpe(XJIopui-
,CyIb(aT-,KapOOHAT-MOHBL, UOH-AMMOHHS).
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13 [TonydeHnnerazoo0pa3HBIXBEIIECTB. .

14 | KauecTBeHHBIEpEaKIIMMHATA3000pa3HbIEBENIECTBA(KHUCIOPOI,BOIOPO, YTIIEK
UCJIbIN Ta3,aMMHUaK)

15 BrrunciieHusIMaccoBONI0IMXUMUYECKOTO AIIEMEHTABBEILIECTBE.

16 WroroBas koHTpoJIbHAs paboTa

17 Pemenne pacuerHsIx 3a1a4

16
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

1.

2.

Xumus 8 kmace. ['abpuensn O. C., Octpoymos U. I'., Cnagkos C. A.
[Ipocsemenue,2024r
Xumus 9 kmace. [Nabpuensu O. C., Octpoymos U. I'., Cnaakos C. A.
[Ipocsemenue,2024r

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

2.

3.

4.

Xumus. Pabouas terpaap. 8 kinace ['abpuensa O. C., Octpoymos U. I'., Crnaakos C. A.
IIpocsemenue,2024r

Xumus. Terpaap U1st 1TaOOPATOPHBIX OMBITOB U MPAKTUYECKUX padoT. 8 k. ["abpuersia
0. C., Octpoymos U. I'., Cnaakos C. A. IIpocsemienne,2024r

Xumus. Pabouas terpanp. 9 kirace ['adpuensa O. C., Octpoymos U. I'., Ciiankos C. A.
[Ipocsemenue,2024r

Xumus. Terpans 11t 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX padoT. 9xit. ["abpuensn O.
C., Octpoymos . I'., Cnaakos C. A. IIpocsemienune,2024r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
https://m.edso0.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00adabbc

but6mmoreka [JOK
https://m.edsoo.ru/00ada824

but6mmoreka [{OK
https://m.edso0.ru/00ada96e

but6mmoreka [JOK
https://m.edsoo.ru/00adaab8

but6mmoreka [JOK
https://m.edsoo.ru/00adac34

but6mmoreka [{OK
https://m.edsoo.ru/00adaab8

bubmmnorexa LIOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
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