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MoacHuTenbHaga 3anucka.

Pabouas mporpamma ydeOHOro mpeamera «XUMHsS» A 8 KJIacCOB COCTaBlIEHa B COOTBETCTBUU C
dI'OC OO0 u ¢ yuetom OOIT OO0 MBOY CIII Ne 56 na 2023-2024 yueoOnsiii Toa. [Iporpamma
spisiercs npuioxkenueM k OOIT OO0 MBOY CII Ne 56.
PaGouass mporpamma oOecrneyeHa y4yeOHHMKaMH, Y4YE€OHBIMU TOCOOUSIMHU, BKJIIOYECHHBIMU
B (hefiepanbHBIA TIEpeYCHh YUCOHMKOB, pEKOMEHIOBAaHHBIX MHUHOOpHAyKu Poccuu kK HCITOIB30BaHUIO
B 00pa30BaTEIHLHOM MPOILIECCE B 001IE00Pa30BATENBHBIX YUPEKICHUSIX

1. Ta6puensn O.C. Xumus. 8 kinacc. — M.: I[Ipoceemenne, 2019
eaun nmporpaMmmasl:

° - OCBOEHHE BA’KHEHINMX 3HAHMII 00 OCHOBHBIX IMOHATHSAX M 3aKOHAX XUMHH, XHMHYECKOH
CUMBOJINKE;
) OBJIajJiIecHMe YMEHHMSIMH HaOII0/aTh XHWMHYECKHUE SIBJICHUS, MPOBOJUTh XHUMHYCCKUU

9KCIIEPUMEHT, MPOU3BOJAUTH PACUEThl HA OCHOBE XMMHUYECKUX (POPMYII BELIECTB M ypaBHEHHI
XAMHUYECKUX PEAKIN;

. pa3BUTHE TIO3HABATENbHBIX HHTEPECOB W HWHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B Tpolecce
IOPOBENEHUSI XUMHUYECKOTO0 HKCIEPHUMEHTa, CaMOCTOATEIBHOTO MPHOOPETeHHs 3HAaHUU B
COOTBETCTBUU C BOSHUKAIOUIMMH KU3HEHHBIMH MTOTPEOHOCTAMU;

o BOCIIUTAHWE OTHOIIEHUS K XHUMHUHM KaK K OJHOMY H3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U IIEMEHTY OOIIeYeI0BEUECKON KyJIBbTYPBI;
o NpUMeHeHHe MOJYYEeHHBIX 3HAHUI M yMeHMil /U1 0€30MacHOTrO HCIOJIb30BAaHUS BELIECTB U

MaTepuaoB B OBITY, CETLCKOM XO3SIIICTBE M Ha MPOU3BOICTBE, PEIICHUS MPAKTUIECKUX 33724 B
MOBCEJHEBHOMN KU3HU, MPEAYNPEXKJICHUS SIBICHUM, HAHOCSIIMX Bpej 3/0POBbIO UEIOBEKA U
OKpYy arouiei cpeze.

3agaum o0yueHus:
* IproOpeTeHne XUMHUECKUX 3HAaHUI U YMEHHIA;
* OBJIaJIeHHE 000OIIEHHBIMU CITIOCOOAMH MBICIIUTENBHOM, TBOPUECKON JAESITeIbHOCTEH;

* OCBOCHHE KOMITETEHIUH (yueOHO-1103HABATEIHHON, KOMMYHUKAaTUBHOM, peIeKCUBHOM,
JUYHOCTHOTO CAaMOPa3BUTHS, ICHHOCTHO-OPUEHTAIIMOHHON) U MPO(ecCHoHaTBbHO-TPYA0BOTO BEIOOPA.
I[Inanupyemble pe3yJbTaThI.

[Inanupyembie pe3yabTaThl OCBOSHHUS MPOrpaMMBbl IO XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHwUsI.

1. VI3yuyeHne XuMUU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHus HAMPaBJICHO HAa JOCTHXCHHE
00y4aromyMHUCs JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3yJbTaTOB OCBOCHUS Y4eOHOTro
npeameTa.

2. JIN4HOCTHBIE pPE3ydbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO o0OIIero oOpa3oBaHHs
JIOCTUTAIOTCSL B XOJ€ OOy4YeHUs] XUMHH B €IMHCTBE YYCOHOW M BOCIHUTATEIBHOW NEATETHHOCTH B
COOTBETCTBUHM C TPAIUIUOHHBIMU POCCUUCKUMHU COIIMOKYJIBTYPHBIMH H JYXOBHO-HPAaBCTBEHHBIMH
[EHHOCTSMH, TPHUHATHIMH B OOINECTBE MpaBWIAMH M HOpPMaMU TOBEAEHUS U CHOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIMAIN3AINH 00yYarOIIUXCSl.

3. JluuHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYalOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTHUBHBIX ICHHOCTHBIX OPUEHTALMA M PACIIMPEHHE OMBITA ICSATEIHHOCTH HAa €€ OCHOBE,
B TOM YHCJIC B YACTH:

1) maTpruOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIBTYpPHOMY, UCTOPUYECKOMY H HAYYHOMY
Haclequio, TOHMMAHUS 3HAYEHUS XHUMHUUYECKOW HAyKM B JKM3HU COBPEMEHHOTO 00IecTBa,
CIIOCOOHOCTH BJQJECTh JOCTOBEPHOW HWHQOpPMAIME O TMEePEeIOBBIX TOCTHKEHUSX U OTKPBITHUIX
MHPOBOH U OTECUECTBEHHON XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U
00111eCTBA;

2) TpaKIaHCKOTO BOCITUTAHUS:

MPEACTABICHUS O COIUAIBHBIX HOpPMax MW TPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJLJICKTHBE, KOMMYHUKaTUBHOM KOMIIETEHTHOCTHU B 00IIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEIOBATEILCKOM, TBOPYECKOW W JPYTUX BHUIAX JICATCIHOCTH, TOTOBHOCTH K




pa3HOOOpa3HON COBMECTHOW MAESITENbHOCTH MPHU BHINOJHEHHHM Yy4eOHBIX, MO3HABATENbHBIX 3a/1ad,
BBIMIOJTHEHUN XUMHUYECKUX OKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX MIPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B Tpoliecce 3TOM y4eOHON NeATeNbHOCTH, TOTOBHOCTH
OILICHMBATh CBOE MOBEJECHHE M MOCTYNKU CBOMX TOBApHUIIEH C MO3UIIMHA HPABCTBEHHBIX M MPaBOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MTOCJIEICTBUI MOCTYMKOB;

3) EHHOCTH HAYYHOTO MMO3HAHHSL:

MHPOBO33PEHUECKUX MPEICTABICHUMA O BEIIECTBE U XUMUUYECKOM PEaKIINU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIIOIIMX OCHOBY [JIsi TMOHUMAHUSI CYITHOCTH
HAyYHOH KapTUHBI MHUpPa, MPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJIBI,
B3aMMOCBS35X YeJI0BeKa ¢ MPUPOIHON Cpeoi, O pOJTM XUMUH B MMO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HAMpPABJIEHHBIX Ha IMOJyYeHWE HOBBIX 3HAHUU TIO0 XHMHH,
HEOOXOIMMBIX ISl O0BSICHEHUS HAOII0Ia€MbIX MPOIIECCOB U SIBJICHUIA;

MMO3HABATEIbHOW, MH(POPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYypbl, B TOM YHCII€ HAaBHIKOB
CaMOCTOSITENIbHON paboThl € YyuyeOHBIMH TEKCTaMM, CIPAaBOYHON JUTEpPaTypoOM, IOCTYIHBIMH
TEXHHYECKHUMH CPEACTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

WHTepeca K OOYYEHHWI0 M TO3HAHHIO, JIF0OO3HATETBbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHNIO0, MPOCKTHOW W WCCIENOBATENbCKON AESITeTbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIpaBJICHHOCTH B YPOBHS 00y4YEHUS B JaTbHEHIIIEM;

4) bopMHUpOBaHUS KYJIbTYPHI 30POBbSI:

OCO3HAHUS IIEHHOCTHU JXU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU HA
3IOPOBBI 00pa3 KU3HU, OCO3HAHUS TOCIEACTBUI U HETPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIEHUS
QJIKOTOJIsI, HApKOTHUKOB, KYypEHHs), HEOOXOAMMOCTH COOJIONEHUS NpaBHI OE30MacHOCTH TpH
oOpalieHuu ¢ XMMHUYECKUMU BEIIECTBAMHU B OBITY U peaIbHOM KU3HHU;

5) Tpy10BOTO BOCTIHTAHMSL:

MHTEepeca K MPaKTUYECKOMY M3Yy4eHHIO mpodeccuil U TpyJa pa3IudyHOIro poja, yBaKeHHE K
TPYdy ¥ pe3ylibTaTaM TPYAOBOW NEATEIHHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS IMPEeIMETHBIX
3HaHUH N0 XUMHUH, OCO3HAHHOT'O BHIOOPA MHIUBUIYAJIbHON TPAEKTOPUHU IPOJOJIKEHHS 00pa30BaHUs C
y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XWUMHH, OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, ycrnemHoi npodeCcCUOHANBHON ACATENIBHOCTH U Pa3BUTUS HEOOXOJAMMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B TPO(eccHOHaTbHON Cpee;

6) 9KOJIOTHUECKOTO BOCTIUTAHHUSL:

HKOJIOTHYECKH 11eJIeCO00pa3HOT0 OTHONICHUS K MPUPOJE KaK UCTOYHUKY JKU3HH Ha 3emie,
OCHOBE €€ CYyIIECTBOBAaHHUS, TMOHHUMAHUSA IIEHHOCTH 3J0pOBOr0 W 0Oe3omacHOro o0pasza KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U IMCUXHYECKOMY 30POBBIO, OCO3HAHUS
LIEHHOCTHU COOMIOZEHUs MpaBuil 0e30MacHOro MOBEAECHUs NMpH paboTe ¢ BELeCTBaMH, a TAaKXKE B
CUTYaIIUX, YTPOXKAIOIIUX 310POBBIO M KU3ZHU JIOICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOTy4YyaeMble MPU M3yUYCHUU XHUMUU, U peUIeHHs 3alad,
CBSI3AHHBIX C OKPYXalOIIEH MPUPOJIHOW Cpe/loi, MOBBIIICHUS YPOBHSI SKOJOTMUECKON KYJBTYPHI,
OCO3HAHMsI TJIO0ATBHOTO XapaKTepa JKOJOTHUECKUX MpoOIeM W MyTed UX PEeUIeHUs MOCPEICTBOM
METO/IOB XUMHH;

OKOJIOTUYECKOTO  MBIIUICHUs, YMEHHS PYKOBOJCTBOBATbCSI MM B  IO3HABaTEIbHOM,
KOMMYHUKATUBHOUW U CONMATBLHON MPAKTUKE.

4. MeranpeMeTHbIE pe3ysibTaThl. B cocTaBe MeTanpeIMeTHBIX pe3yJbTaTOB BBIIEISIOT
3HaUYUMBbIEe JUIsI (POPMHPOBAHUS MHUPOBO33pPEHUsI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPUHIIHII,
runoTesa, GakT, CuCTeMa, MPOIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPhIE UCIIOIB3YIOTCS B €CTECTBEHHO-
HayYHBIX YYEOHBIX MpEIMeTax W MO3BOJISIOT HA OCHOBE 3HAHHWH M3 ATHX MPEIMETOB (OPMHUPOBATH
MpeACTaBJICHUE O IEJIOCTHOW HAay4YHOW KAapTUHE MHpa, W YHHUBEpPCaJbHbIE YYEOHBIC IEHCTBUS
(mo3HaBaTenbHbE, KOMMYHHKATUBHbBIC, PETYJSATUBHBIE), KOTOpbIE OOecrneynBaroT (POpMUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIPHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO YYEOHOW JesITeIhbHOCTH.
MeranpeameTHble pe3yJIbTaThl OCBOCHHUS 00pa30BaTENbHON MpOrpaMMbl MO XHUMHH OTPAXKalOT
OBJIaJICHUE YHUBEPCAIbHBIMH [T03HABATEIbHBIMU JACHCTBUSIMHE, B TOM YHCIIE:

1) 6a3oBbIe JTIOTUYECKUE CHCTBHS:

YMEHHUE HCIOJIB30BATh MTPUEMBI JIOTUYECKOTO MBIIIICHUS MPU OCBOESHUM 3HAHMI: PacKphIBAThH
CMBICJI XUMHUUYECKUX MOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABINBATh B3aUMOCBSI3b C
JIPYTUMH TIOHSTHUSIMH), HUCIIOJIB30BaTh MOHSATHS sl OOBSACHEHHS OTIENbHBIX (DAaKTOB M SIBIICHUH,



BBEIOMpATh OCHOBAaHWS W KPUTEPHH s KIACCU(PUKANUUA XUMHUYCCKUX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHAaBIMBATh MPUUYMHHO-CIEJICTBEHHBIE CBS3UM MEXIYy OOBEKTaMU H3y4EHHS, CTPOUTH
JIOTUYECKUE pacCykKIeHus (MHAYKTHBHBIC, NEAyKTHBHBIC, MO AHAJIOTHHU), MPOBOIUTH BBIBOABI H
3aKJIIOUEHHS,;

yMeHHe TPUMEHATh B Mpoliecce MO3HAHUS MOHATHUA (IMpEeAMETHbIE U MeTampeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIU, HCIOJIb3yeMble B XUMHUHU, HIPEeoOpPa3OBbIBATh IIMPOKO
IpPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE NPEICTABICHUS — XUMHUYECKHH 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMHuyeckas GopMmysia U ypaBHEHHE XUMUUYECKON peakluu — Mpu pelIeHnH y4eOHO-TI03HaBaTEeIbHbIX
3a1a4, ¢ y4€TOM OSTHX MOJEIbHBIX MPEACTABICHUN BBIBIATH U XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKHA U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPHUYUHHO-CIIEACTBEHHbIE CBS3M M IPOTUBOPEUYUS B HM3ydaeMbIX MpoIeccax u
SIBIICHUSIX

2) 6a30BbBIC HCCIICAOBATEILCKUE JCHCTBUS:

yMEHHUE UCIOIb30BaTh IOCTaBICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KauecTBE OCHOBHI sl (OPMHUPOBAHHS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUI;

NpuoOpeTeHne OmbITa M0 IUIAHUPOBAHMIO, OPraHU3alMM M TMPOBEICHUI0 YUYEHUUYECKUX
HKCIEPUMEHTOB: yMeHHEe HabJI0JaTh 3a XOJOM IMpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3ynbTar, QGopMylIupoBaTh OOOOLIEHHS M BBIBOJABI 10 pe3yJibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIeI0BaHUs, COCTABIATh OTUET O IPOJIEIaHHON paboTe;

3) pabGoTa ¢ nHpOopMaLuei:

yMEHUE BBIOWPATh, AaHAIM3UPOBATh U WHTEPIPETUPOBATH MH(DOPMAIHIO PA3TUYHBIX BHIIOB U
dbopM TmpeacTaBiIEHUS, MOJYy4YaeMyl0 W3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEpaTypa
XMMHYECKOTO COJIEep)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), KpUTHUUYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HHPOPMALINIO;

yMEHUE NPUMEHATh Pa3lIMyYHbIe METOJbl M 3aIpOChl MPU MOUCKEe W 0TOOpe MHpoOpManuu U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX ISl BBINOJHEHUS Y4YEOHBIX M IMO3HABATEIBHBIX 3a/au
OTIpeIeNIEHHOTO THUIIA, npuodpereHue OTIbITa B obnactu HCII0JIb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAJICHIE KYyJIbTYpOl aKTUBHOTO UCIIOJI30BAHUS
Pa3IUYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIbHYIO (pOpMy MpeacTaBlIeHUs
uH(OpPMaILINK U WILTIOCTPUPOBATH PellaeMble 33a/1a4l HECIO)KHBIMHU CXEMaMH, TUarpaMMaMu, IpyTUMU
dbopmamu rpaduKu ¥ KX KOMOMHAITUSAMU;

YMEHHE HCIIONb30BaTh M AaHAJIM3UPOBATh B IIpollecce Y4eOHOW M HCCIeN0BaTEeNIbCKON
JeATeIbHOCTH MH(POPMAIUIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJILCKOTO XO035ICTBa M TpaHCIOpPTa Ha
COCTOSIHME OKPY XKaIoIEeH IPUPOJHOU Cpebl;

5.V obGyuatomierocs 0ynyT cOpMUPOBaHbI CIEAYIONINE YHUBEPCATbHbBIE KOMMYHUKATHBHBIE
NEeNCTBUA:

yMEHUE 3aJ1aBaTh BOIMPOCHI (B X0J1€ auanora v (Mian) AUCKYCCHH) IO CYIIECTBY 00CYK1aeMOi
TeMbI, (POPMYJIHPOBATH CBOU MPEITI0KEHUS OTHOCUTEIBHO BBIIIOJIHEHUS MPEATI0KEHHOH 3a1a4u;

npuoOpeTeHne OMbITa MPE3eHTAlMU PE3YJIbTaTOB BBINOJHEHUS XMMUYECKOTO IKCIEPHMEHTa
(;1abopaTopHOTO OIBITA, JIAOOPATOPHON PabOTHI MO HMCCIEIOBAHHIO CBOWCTB BEIIECTB, Y4E€OHOTO
MPOEKTa);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU MTO3HABATEJILHON U UCCIIEI0BATEIbCKOMN
JEATEIBHOCTH IIPU PELICHUM BO3HMKAIOIIMX IpoOJeM Ha OCHOBE Yu€ra OOIIMX HHTEPECOB U
COTJIacOBaHUsA MO3ULMKI (00CYyXkAeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbD), KOOPAMHALIMS
COBMECTHBIX JCHCTBHI, OmpeneneHre KPUTEPUEB IO OLIEHKE KayecTBa BBHINOJIHEHHOW paboOThl U
JApyrue);

6.Y oOyuatomerocs OyayT chHOpMHUPOBaHBI CIEAYIONIME YHHBEPCAIbHBIC PETYJIATHBHBIC
JIEUCTBUSL:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LENH AEATEIbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTDb, BEIOMpaATh Hanboee
3¢ peKTUBHBIE CIOCOOBI pelIeHHs] yUeOHBIX U MMO3HABAaTEIbHBIX 3374, CAMOCTOATEIBHO COCTaBIIAThH
WIN KOPPEKTHUPOBATh MPEIIOKEHHBIH alrOpUTM ACHCTBHI NMpU BBHIMOJHEHUH 33JaHUA C y4ETOM
MOJIy4YeHUs HOBBIX 3HAHUW 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIusiX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOr'0 pe3yJibTaTa 3asBJICHHON LEH;



YMEHUE HCIO0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIOBUU 3a1aHUH.

7. IlpenMeTHbIEe pe3yabTaThl OCBOEHHUS IMPOrpPaMMbI 10 XMMHM Ha YPOBHE OCHOBHOI'O OOILIETO
oOpaszoBaHwUsI.

B cocraBe mpeaMETHBIX pe3yldbTaTOB 110 OCBOEHHUIO O00s3aTEIBHOTO  COJAEPIKAHUS,
YCTQHOBJICHHOTO  JaHHON  denepaibHOil  paboueil  mporpamMMoi, BBIIEISIOT:  OCBOCHHBIE
0o0y4JaromuMuUCs Hay4yHbIe 3HAHUS, YMEHUS U CHOCOOBI AeHCTBUI, crienupuyeckue s MpeIMeTHOM
o0nactT «XUMHS», BUABI JAESITEIBHOCTU IO IOJYYEHHMIO HOBOTO 3HAHUS, €r0 HHTEpIpeTalui,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3IUUHBIX YU€OHBIX U HOBBIX CUTyaLUsIX.

7.1. K koH1y oOyuenust B 8 kiacce y oOyuaromerocss OyayT chOpMHUpPOBaHBI CieayloIine
IIPEAMETHBIE PE3YJIBTATHI 10 XUMUHU:

pacKphIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX TOHATHI: aTOM, MOJIEKYJIa, XUMUUECKHI 2JIEMEHT,
IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJAHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKyJspHas Macca, KOJUYECTBO BEILECTBAa, MOJb, MOJSpHas Macca,
MaccoBas JOJs XUMHYECKOro 3JeMEHTa B COEIWHEHUHU, MOJSPHBIH 00BEM, OKCHI, KHUCIOTa,
OCHOBaHUE, COJb, JJEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XHUMHUYECKas peakuus,
KJacCHU(PUKaLMs pPEaKUMH: peaklUuu COCAWHEHMs, DPEaKIHUU pPa3JI0KEHHs, PEakIuu 3aMelIeHMS,
peakiuu oOMeHa, 3K30- M PHIOTEPMHUUYECKHE DPEAKIMHU, TEIUIoBOH 3(ddekT peakiuu, sSapo aToma,
AIIEKTPOHHBINA €10l aToMmMa, aTOMHas OpOHUTalb, pajuyC aTOMa, XUMHUYECKas CBS3b, MOJISIpHAs U
HeMoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAacTBOP, MaccoBas A0S
BellecTBa (IIPOLIEHTHAs KOHIIEHTPAIUsi) B pacTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATUN U MPUMEHATh 3TH MOHATHUS
IIPY ONMCAHUM BEILECTB U UX MPEBPALICHUI;

UCII0JIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY /ISl COCTaBJIECHMsI (POPMYyJ BELIECTB M ypaBHEHMMU
XUMHYECKHX peaKIHii;

OIIpENENATh BaJIECHTHOCTh ATOMOB JIEMEHTOB B OMHApPHBIX COEIMHEHUSAX, CTEIICHb OKUCIICHUS
9JIEMEHTOB B OMHApHBIX COCAMHEHMSX, NPUHAUIEKHOCTh BEIIECTB K ONpeAeaEHHOMY Kiaccy
COEIMHEHUI Mo (opMysaM, BHJ XUMUYECKOW CBSI3U (KOBAJEHTHAs M HMOHHAs) B HEOPIaHUYECKUX
COEJINHEHUSX;

packpeiBath cMbicha  Ilepmomuueckoro 3akona JI.M. MenneneeBa: J1I€MOHCTPUPOBATH
NOHMMAaHUE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX IIOJOKEHUS B
Ilepponuyeckoil CHCTEME, 3aKOHOB COXPAaHEHHUs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUY€HMsI, 3aKOHa ABOrajapo, OMNMCHIBATE M XapaKTepPU30BaTh TAOIUYHYIO
¢dopmy Ilepuoanueckoil cucTeMbl XMMUYECKUX JIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs MOArpyNma
(A-rpynmna)» u «mnobouynas noarpynna (b-rpynma)», manble u GoibliMe NEpUOAbI, COOTHOCHUTDH
0003Ha4YeHMsI, KOTOpble MMeIOTcsl B Tabmuue «llepumonuyeckas cucteMa XHMHUYECKUX 3JIEMEHTOB
J .M. MenneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHMS aTOMOB XHMHUYECKHUX DIIEMEHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIO 3JIEKTPOHOB U paclpeieeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccU(PUUIUPOBaTh XMMHUYECKHE JJIEMEHTHl, HEOPraHMYECKHE BELIeCTBA, XHWMHYECKHE
peakuuu (Mo YUCIy U COCTAaBy YYacCTBYIOIIMX B pEAKLUU BEUIECTB, IO TEINIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXK/Iasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHMH COOTBETCTBYIOUIMX XHUMHYECKHX
peaKIuii;

IIPOTHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTM OT HUX KauyeCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NTPEBPALLICHUN B Pa3IUYHbBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOr0 3JIEMEHTa 10 (opMyJie COeIMHEHHS, MACCOBYIO JI0JII0 BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacy€Thl [0 YpaBHEHUIO XMMHYECKOH peaklnu;

IPUMEHATh OCHOBHBIE ONEpAallMM MBICIUTEIBHON [EATENbHOCTH — aHaJlu3 M CHHTE3,
cpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alNI0, KJIAaCCU(UKALNIO, BBIABIECHNUE IMPUUYNHHO-CIEACTBEHHBIX
CBSA3€H — I M3yYEHHs CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIIMM, €CTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUA — HAOJI0IeHUe, U3MEPEHHE, MOICTMPOBAHNE, SKCIIEPUMEHT (peabHblil 1 MBICICHHBIH);

CJIe/IOBaTh NPaBUJIaM IOJIb30BAHUS XUMHUYECKOH MOCy0i U 1aGopaTopHbIM 000PYJOBaHUEM,
a TakXke IpaBWiiaM OOpallleHUs ¢ BEIIEeCTBAMM B COOTBETCTBMM C MHCTPYKLMSMHU IO BBIIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB [0 IIOJYYEHHIO U COOMpaHUIO Tra3000pa3HbIX BEIIECTB
(BojopoJla W KHUCJIOpOJAA), NPHUTOTOBJICHHIO PACTBOPOB C OMNpPEACTEHHON MaccoBOM momnei



paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATH u MMpOBOAUTH XUMHUYCCKHUC OKCIICPUMCHTEIL 110
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C ITOMOIIBI0 UHAMKATOPOB (JakMyc, (peHondraneus,
METUJIOpaHX U JpyTHe).

Conep:xanue TeEM y4eOHOro npeamerTa.

B cucteme ectecTBEHHOHay4yHOT0 00Opa30BaHUs XUMHUS KaK YUEOHbIM IpeMeT 3aHUMAaeT BaXk-
HOE€ MECTO B IO3HAHWM 3aKOHOB MPUPOJbl, (OPMUPOBAHMU HAYyUHOM KapTHHBI MHpa, CO3AAHHUU
OCHOBBl XMMMUYECKHMX 3HAaHUN, HEOOXOIMMBIX JUIsl MOBCEIHEBHOMN >KM3HHM, HAaBBIKOB 3JI0POBOr0 H
0e30MmacHOTO Ui 4elnoBeKa M OKpY’Kalolled ero cpeiasl oOpa3za »XKU3HU, a TaKKe B BOCIHUTAaHUU
9KOJIOTUYECKOU KYJIbTYPBHI.

YcnemHocTh U3y4eHHUsl XUMHUM CBSI3aHA C OBJIAJICHUEM XMMHYECKUM SI3bIKOM, COOJIIOIEHHEM
npaBw1 0€30MacHOil paboThI IPH BHINOJHEHUH XUMUUYECKOTO SKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHC-
JIEHHBIX CBS3€H XMMMHM C APYTUMHU IPEIMETaMH HIKOJBHOTO Kypca.

[Iporpamma BKiIrO4aeT B ceOsl OCHOBBI HEOPTraHMYECKOM M OpraHMYecKod XWMHHU. ['aBHOMN
ujeeil mporpaMMsl SBJISIETCS CO3/1aHHe 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHHM 110 XUMUU, BBIPAKEH-
HBIX B OpMe, COOTBETCTBYIOIIEH BO3pacTy 00yUYarOLIHXCA.

B conepxaHuu 1aHHOTO Kypca IpeACTaBI€Hbl OCHOBOIIOJIATAIONIME XUMUUECKUE TEOpEeTUYE-
CKUE 3HaHUS, BKIIOYAIONINE M3YYEHUE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTU MX CBOWMCTB OT
CTpPOCHHS, NPOTHO3UPOBAHME CBONCTB BEILIECTB, MCCIEJOBAHME 3aKOHOMEPHOCTEH XMMHYECKUX
MIPEBPALLEHUH U TyTeH yNpaBiIeHUs: UMH B LIEJISAX MTOJIy4EHHs BELIECTB U MAaTEPUAJIOB.

TeopeTHueckyr0 OCHOBY M3yYE€HMs] HEOPTaHMYECKOW XHMMHHM  COCTABJISIET aTOMHO-
MosiekysipHoe yueHue, Ilepmoanueckuit 3axkoH JI.JMI. MenneneeBa ¢ KpaTKUMU CBEIACHUSMU O
CTPOEHHMH aTOMA, BUJAX XUMHUYECKOU CBS3H, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUYECKUX PEAKIIHil.

B n3ydenun kypca 3HauMTENbHAS POJIb OTBOJAUTCS XUMUUECKOMY SKCIIEPUMEHTY: IIPOBEECHUIO
IIPaKTUYECKUX M J1abopaTOpHbIX paldOT, OMUCAHUIO PE3YyJbTATOB YUYEHHYECKOIO 3KCIEPHUMEHTA,
COOJII0ICHUIO HOPM U ITpaBuJl 0€30I1acHON paboThl B XUMUYECKOH Ja0opaTopuu.

Peanuzanus naHHOW mporpaMMmbl B Ipolecce 0O0ydeHHs MO3BOJIUT O0YYaroIIMMCS YCBOUTh
KJIFOUEBbIE XMMUYECKHE KOMIIETEHIMHU U TOHATh POJIb U 3HAUYEHHE XMMHUM CpeAu IPYruX HaykK o
MIpUpOJIE.

N3yuenune npeamera «XUMHUsS» B 4acTU (POPMUPOBAHUS Y 00YUAIOLIMXCS HAYYHOI'O MUPOBO3-
3peHHs, OCBOCHHS  OOIIEHAyYHBIX  METOJNOB  (HAaOJIOJEHWE, U3MEpPEHHEe, OIKCIIEPUMEHT,
MOJIEIUPOBAHNE), OCBOEHUS MPAKTUUYECKOTO TNPUMEHEHUs HaydHbIX 3HaHUIl OCHOBAaHO Ha
MEXMPEIMETHBIX CBs3sX ¢ mpeameramu: «buomorusy», «I'eorpadus», «Ucropus», «Jlutepatypay,
«MatemaTtukay, «OCHOBBI 0€30MaCHOCTH >KM3HEAESITEIbHOCTH», «Pycckuii s3bIk», «Dusnkay,
«DKOJIOTUSD.

IlepBoHayabHbIe XUMHYECKHE TOHSATHSA

[Ipenmer xumun. Tera u sewecmsa. OcHogHble Memoovl NO3HAHUA: HAOII00eHUe, U3MepeHue,
skcnepumenm. Puznueckue U XuMuueckue siBieHus. Yuctole BemecTBa U cMmecu. CriocoObl paszzene-
Hus cmeceil. Atom. Mosekyna. XUMHUYECKUNA 371€MEHT. 3HAaKM XMUMHYECKUX 31eMeHToB. [IpocTeie u
CIIOKHBIE BeulecTBa. BaneHTHOCTb. 3axkon nocmosancmea cocmasa eewjecmeda. XUMUYECKHE
dopmynbl. Hupexkcel. OTHocuTenbHash aTOMHAash M MOJIEKYJsIpHas Macchl. MaccoBas 10
XMMHYECKOI'0 JIEMEHTA B COEIMHEHUH. 3aKOH COXPAHEHUS MacChl BEUIECTB. XUMUYECKHUE YPaBHEHNUS.
Kospdunuentsl. YciaoBus M NpU3HAKM NPOTEKAHHUS XMMHUYECKHUX peakiuil. Monb — eauHuna
KOJIM4YecTBa BelecTBa. MossipHas Macca.

Kucsopona. Boanopon

Kucnopona — xuMudeckuit a1IeMeHT U pocToe BemecTBo. O30x. Cocmas 6030yxa. Pusnveckue
U XMMHYECKHE CBOIcTBa kuciopoza. IlonydeHue u mpuMeHeHUe Kuciopopaa. lennosoii 3¢pgexm
xumuueckux peaxyuil. [lonamue 06 5k30- u sH0omepmuyeckux peakyusax. Bornopon — xuMudeckuit
EMEHT M mpocroe BemecTBO. PDu3ndeckne M XUMHUYECKHME CBOMcTBa Bojopoxaa. I[lomydenwue
BOJIOpoAa B naboparopuu. Ilonyuenue 600opooa 6 npomvluiiennocmu. l[lpumenenue 6o0opooa. 3aKoH
ABorazapo. MonsipHbslii 00beM ra3oB. KauecTBeHHBbIE peakliuy Ha Tra3000pasHble BelecTBa (KUCIOPO/,
BoZI0po1). OObEeMHBIE OTHOILIIEHHS Ta30B MPU XUMUYECKUX PEaKIusX.

Boaa. PacTBopsl



Booa & npupooe. Kpyeosopom 60061 6 npupode. QPusuueckue u Xumuyeckue c8oUCmMead 800bl.
PactBOpEBI. Pacmeopumocms sewjecma 6 6ode. Konrentpaiust pactBopoB. MaccoBas 10J1s1 paCTBOPEH-
HOTI'O BEIIECTBA B pACTBOPE.

OcCHOBHBIE KJ1aCChl HCOPTAaHMYECKUX COeIMHEeHUI

Oxkcunpl. Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea 0Kcudos8. XUMHUYECKUE
cBoiicTBa OKCUAOB. [lonyuenue u npumenenue okcuoos. OcHoBaHus. Kiaccuduxarms.
Howmenkinarypa. @usuueckue ceoticmea ocnosanuu. llonyuenue ocnosanuii. XUMUYECKUE CBOMCTBA
ocHoBaHui. Peaknus uedtpanuzaumu. Kucnorel. Knaccudpukaums. Homenknarypa. @usuueckue
ceoticmea kucaom. llonyuenue u npumenenue xuciom. XUMAYECKHUE CBOMCTBA KUCIOT. MHIUKATOPBHI.
V3MeHeHHne OKpacku MHIMKATOPOB B pa3inuuHbix cpeaax. Conu. Knaccuduxanus. Homenknatypa.
Quszuueckue ceoucmea coneu. llonyuenue u npumeneHue cogei. XUMUYECKHE CBOWCTBA COJIEH.
I'enetnyeckass CBs3b MeXJAy KilaccaMH HEOPTaHWYECKUX CcoeAuHeHui. [Ipobrema 6Oeszonacnoz2o
UCNONbL30BAHUS BeWeCmE U XUMUYECKUX Peakyull 8 no8ceoHesHOU dcusHu. TokcuuHbvle, copiodue u
83pvigoonacHvie seuwjecmea. bvimosas xumuueckas 2pamomHocme.

Crtpoenue atoma. [lepuoanyecKkuii 3aKOH M NMEPHOAUYECKAS] CHCTEMAa XMMHYECKHX 3JIe-
meHTOB /[.U. MeHae1eeBa

CrtpoeHue aroMma: siApo, SHEPreTHUYECKU ypoBeHb. Cocmag siopa amoma: npomoubvl, Hetimpo-
Hol. MI3omonwi. Ilepnoandeckuii 3akoH .M. Menneneesa. [lepuoandeckas cucteMa XMMUYECKHX DJIe-
MenToB J[.M. MenneneeBa. @u3nueckuii CMbICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XUMHUUYECKOTO dJie-
MEHTa, HOMEpa TPYIIIbl U NePUoIa MEPHUOIANYECKON cucTeMbl. CTPOCHHE SHEPTETHUYECKUX YPOBHEH
aTOMOB NepBbIX 20 XMMUYECKUX 3JIEMEHTOB nepuoandeckoit cucremsl .M. Menaeneesa. 3akoHomep-
HOCTH U3MEHEHUS CBOMCTB aTOMOB XMMUYECKHUX 3JIEMEHTOB U UX COEIMHEHHI HAa OCHOBE MOJIOKEHUS
B nepuoaunueckoi cucreme /.M. MenaeneeBa u ctpoenust atoma. 3Hauenue llepronnueckoro 3akoHa
J .. Menneneena.

CTtpoeHue BemecTB. XuUMU4ecKas CBA3b

DnekmpoompuyamenbHOCms amMomMo8 Xumudeckux snemenmos. KoBaleHTHas XuUMUYecKas
CBSI3b: HEMOJSPHAs U MosipHasi. [lonamue 0 86000pOOHOIU C8A3U U ee GIUAHUU HA Pu3uiecKue ceoli-
cmea éeujecme Ha npumepe 800bl. VloHHast cBsi3b. MeTtasinueckast cBsi3b. Tunvl Kpucmaiiuyeckux pe-
uiemox (amomHas, MONEeKYIAPHAs, UOHHASA, MeMALIu4decKkas). 3a8ucumocms Quauyeckux c8ocma ge-
wecme om muna KpUCmaiiuiecko peuemxu.

XuMunuyeckue peakuuu

Iousmue o ckopocmu xumuueckou peakyuu. Paxmopbwi, 6LUAIOWUE HA CKOPOCb XUMUYECKOU
peaxyuu. [lonamue o kamanuzamope. Knaccuduxaiuss XaMU4ecKUX peakluii o pa3iudHbIM MPU3HA-
KaM: YMCIIYy M COCTaBY UCXOJIHBIX M MOJIYYEHHBIX BEUIECTB; U3MEHEHUIO CTENIEHEH OKUCIIEHHS] aTOMOB
XUMUYECKHX  AJIEMEHTOB; IMOTJIOIMIEHWI0 WM  BBIACICHUIO SHEPrUU.  DIEKTPOIUTHYECKas
JTUCCOIMAIUA. DIEKTPOIUTHl U HEdNeKTpoiauThl. Monbl. Katnonsl m aHuonHsl. Peaknuum HOHHOTO
obmeHa. YcaoBUs MPOTEKAHUS PEAKIINI HOHHOTO OOMEeHa. DIEKTPOIUTAYECKAs TUCCOIUALIHS KUCIIOT,
menouen u coseil. CreneHnb okucieHus. OnpenesieHue CTENEHH OKHCIEHUS aTOMOB XMMHYECKHX
3JMIEMEHTOB B coeAauHeHusax. Oxucnutens. BocctanoButenb. CyHnIHOCTh — OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHI.

Tunbl pac4yeTHBIX 32/124:

1. Brruncnenue MmaccoBoi J0JIM XUMHUYCCKOI'0O 3JICMCHTaA I10 d)opMyne COCANHCHU.
Yemanoenenue npocmeﬁmeﬁ ¢0pﬂ/tyﬂbl eeuecmea no mMacco6bim Q0AM XUMUYECKUX DAeMeH-

moe.

2. Berunciienus mo XMMHUYECKUM ypaBHEHUSM KOJIMYECTBA, 00beMa, Macchl BELIECTBA 110
KOJINYECTBY, 00bEMY, MacCe peareHTOB WIH NPOAYKTOB PEAKIIHH.

3. PacyeT MaccoBoii 10JIM paCTBOPEHHOI' O BEIIECTBA B PACTBOPE.

IIpumepHBbIe TeMBbI IPAKTHYECKUX padoT:

1. JlabopaTopHoe 000pyI0BaHUE U NpUeMbl oOpalieHus ¢ HuM. [IpaBuna Ge3onacHoii pa-
OO0TBHI B XUMHYECKOH JIabOpaTopuHu.

2. OuncTKa 3arpsA3HEHHOHN IOBaPEHHOM COJH.

3. [Ipu3Haku NpOTEKAHUS XUMUYECKUX PEAKLIAN.

4, [IpuroToBieHre pacTBOPOB C ONPEACICHHOW MAacCOBOM J0JIEM PAaCTBOPEHHOIO BEIlle-

CTBa.



TemaTndecknii mjiaH.

8 ki1ace
Ne HaunmeHnoBaHue pa3aeia Yacos no
n/n paboueii
nporpamMmme
1 Beenenue. IlepBoHayanbHble XUMUYECKUE TOHATHS. 5
5 ATOMBI XUMHUYECKUX 3JIEMEHTOB 10
3 IpocTeie BemecTBa 7
4 CoearHEeHHs] XUMUYECKHUX 3JIEMEHTOB 14
5 M3MeHeHus, IPOUCXOISAIINE C BEILECTBAMHU. 12
6. PactBopenue. PactBopel. CBOMCTBA pacTBOPOB JIEKTPOJIUTOB. 19
F
HroroBas koHTposbHas paboTa 1
8 68
Hroro
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