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Pa6ouas nporpamma

HaunMenoBanue yaeOHOro npeamMera Xumust

Kiacc 8

VYpoBeHs 0011ero 00pa3oBaHus: __OCHOBHOE o0liiee 00pa3oBaHue
Yuurens Kapnenko Banentuna BiaguMmuposHa

Cpok peanuzanuu nporpammsl, yueOHbiii rog_ 2023-2024 yueOHbIH o

KonnuectBo 4acoB 1o yueOHOMY TiaHy Bcero 68 wacoB/Broj; B Hejenmo 2 yaca

[ImanupoBaHue cocTaBieHO Ha ocHOBe Pabouelt mporpaMMel, . H.H. T'apa. IlporpamMmbl U mpUMepHOE TEMAaTHYECKOE IUIAHHPOBAHHE Kypca XHMHH K Yy4eOHHKaM XUMHU
aBtopoB [.E. Pymsutuc, @.I". ®enpaman st 8-9 kinaccos u 10-11 kiaccoB 001ieo0pa3oBaTelibHbIX YUpexaeHni (0a30BbIil YPOBEHbD).

Vuebnuk: Pymsuruc I'.E. Xumusa. OcHoBbl o0miel xumuu. 8 kiacc: yue6. Jlug oOueobpasoBar. yupexacHuii: 0a30Bblii ypoBeHb — M.: Ilpocsemenune, 2011. PekomennoBad
MunncrepctBoM obpasoBanus 1 Hayku PO u BrimrouéH B DenepanbHblil HEpeUeHb YIEOHHKOB.

(Ha3BaHHe, aBTOP, I'OJI U3/IaHHs, KEM PEKOMEHI0BaHO)

Pabouyro mporpammy cocTaBui (a) Kapmenko B.B.
MOAITUCH pacmml)pOBKa TOAITUCH
PaccMoTpeHo Ha 3aceJaHuN CornacoBaHo
MO yunteneit 3aMeCTHTENb JUpeKTopa 1o YBP

IIpoTokon Ne 1l _or28.08.2023r. B.B. KacesHoB



PaGouasi nporpaMmma no XuMuHM 1 8 KJjiacca COCTaBJIeHa HA OCHOBe:
1. 3akona «O06 obpazoBanun B Poccuiickoit @enepanum» ot 29.12.2012r. Ne 273- @3 (c u3MEeHEHHUSIMN),
denepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0IIEro oOpa3oBaHus, YTBEPKACHHOTO MpHKa3oM MHUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010r. Ne1897(c u3MEHEHUAMH U JJONOJTHEHUSMH )
OcHoBHOI 00pa30BaTENbHON MTPOrPAMMBI ILIKOJIbL;
YueOHOoro miaHa IIKOJIbI;
I'ogoBoro yue6HOro KajneHaapHoOro rpaduka Ha TEKyIUi y4eOHbIN TO;
Paboueit nporpamMmel npenMerHo uHuM yueOoHukoB . E. Pymsutuca, @. I'. ®enpamana. @I'OC. Xumust. 8-9 kiacchl: nocodue i yuurtenen
0011e00pazoBaTeNbHBIX YupexaeHui, coct. ['apa H. H., M. «IIpocBemienuey, 2011 r.;
7. VYuebOnuka: Pymurtuc I'. E., ®enpaman @. I'. Xumus. 8 knacc. ®I'OC.: yueOHuk ans oOmieoOpazoBarenbHbIx yupexaeHuit / Pynsutuc I'. E. -
M.: [Ipocsenienue, 2016.

N

ok w

Henu obyuenusn c yuemom cneyugpuxku yueoHozo npeomema
OCHOBHBIE yenu N3YICHHS XUMHUHM HaIIPaBJICHBI:

. Ha 0c80eHUe 8aXCHeUwux 3Hanuti 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMUYECKONH CUMBOJIUKE;

. Ha 061a0eHue ymMeHusMY HaOM0JaTh XUMUYECKUE SIBICHUS, MPOBOJAUTH XUMHUUYECKUN SKCIIEPUMEHT, NMPOU3BOJUTH PacyeThl HA
OCHOBE XUMHUYECKUX (POPMYIT BEIIECTB U ypaBHEHUI XUMUYECKIX PEAKIIHIA;

. Ha pazeumue TIO3HABATEIbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CHOCOOHOCTEH B MpOLECCe MPOBEACHUS XHUMHYECKOTO
AKCIEPUMEHTA, CAMOCTOSITEILHOTO MPUOOPETeHUS 3HAHUI B COOTBETCTBUU C BOSHUKAIOIIUMHU KU3HEHHBIMU MOTPEOHOCTIMU;

J Ha 6ocnumaHue OTHOIICHHS K XUMHUHM Kak K OJHOMY U3 (YHIAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DIIEMEHTY
o011e4eoBeueCcKOi KyIbTyphl;

J Ha npuMeHeHue NOIYYeHHbIX 3HAHUU U yMeHuul JUisi 0e30MacHOTO HCIOJb30BAaHUS BEUIECTB M MATEPUAIOB B OBITY, CEIbCKOM

XO03SMCTBE U Ha IMPOU3BOACTBE, pCIICHUA ITPAKTHUYCCKUX 3a/]a4 B HOBCC,HHCBHOI;'I KU3HHU, IPCAYIIPECKIACHUA HBHGHHI;'I, HAaHOCAIIUX BpEO 310POBBIO
YCJIOBCKA 1 OKpPYKaromiee Cpeac.

3aoauu ooyuenus.

OnHo#l M3 BakHEHIIMX 3aJa4 OCHOBHOIO OOIIEro oOpa3oBaHUs SBJIAETCS MOJArOTOBKA OOYYarOIIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY JKM3HEHHOTO U mpodeccruoHanbHoro mytu. OOyyaromuecs: JOJDKHBI HAYYHUTHCS CAMOCTOSITENIBHO CTaBUTh LEIM U OMPENeNsATh MyTH HX
JOCTHKEHUS, UCII0Ib30BaTh MPUOOPETEHHBIHN B LIIKOJIE OMBIT B peajibHOM JKHU3HH, 32 paMKaMH y4eOHOTo Ipoliecca.

XuMUs KaK y4eOHBIN MTpeIMeT BHOCUT CYIIECTBEHHBIN BKJIa/l B BOCIIMTAHUE U PA3BUTHE 00YYAIONIUXCs; OHA NPU3BaHA BOOPYKUTh X OCHOBAMH
XUMUYECKUX 3HAHUN, HEOOXOAUMBIX Ul MOBCEAHEBHOM *KHM3HM, 3al0KUTh (PYHIAMEHT IS JalbHEHIIEro COBEPIICHCTBOBAHUS ATUX 3HAHUM, a TakxkKe
crocoOCTBOBATh 0€30MaCHOMY TMOBEJICHUIO B OKpY»XKarollei cpezie 1 OepexkHOMY OTHOILIEHHIO K Heil. Pa3BuTHe Mo3HaBaTeIbHBIX MHTEPECOB B MPOIIecce
CaMOCTOSITEIIbHOTO TPUOOPETEHUS] XUMHUECKUX 3HAaHUN U MCIOJIb30BaHUE PA3IMYHBIX HICTOYHUKOB HH(OPMAIINH, B TOM YHCII€ KOMIIBIOTEPHBIX.



Bocnuranue y6e)KIIeHHOCTI/I B IIO3UTHUBHOM PO XMMHUHU B XU3HU COBPCMCHHOTO OGH.[GCTB&, HCO6XO,HI/IMOCTI/I XUMHUYCCKHU TI'PaMOTHOTO

OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U OKPYKAIOILIEH Cpelie.

|. ITAHUPYEMBIE PE3VJBTATbHI OBYYEHWSI.

Yuawuiicsa 8 knacca nayuumces:

OIINCHIBATEL CBOMCTBA TBEPABIX, XUJKUX, ra3oo6pa3HHx BCIICCTB, BBIJACIIAA UX CYIICCTBCHHBLIC ITPHU3HAKH,

XapaKTepu3oBaTh BEHICCTBA 110 COCTaBy, CTPOCHHIO U CBOI\/’ICTBaM, YCTaHaBJIMBATb MPUYNHHO-CIICACTBECHHBIC CBA3H MCXKY JaHHBIMU
XapaKTCPUCTUKaMU BCIICCTBA,

PaCKpBIBATE CMBICII OCHOBHBIX XUMHYCCKUX HOHITHH: aToOM, MOJICKYIJIa, XUMHYECKHI OJIEMEHT, ITPOCTOC BEIIECCTBO, CJIO0KHOEC BEIIECTBO,
BAJICHTHOCTB, UCIIOJIb3Yys 3HAKOBYHO CUCTEMY XUMUU;

n300paxaTh COCTaB MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYIIHOCTh XUMHUYECKUX PEAKIUH C MOMOIIbI0O XUMHUYECKHX
YpaBHEHUM;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, a TAK)KE MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUSX;
CpaBHMBATh 110 COCTaBY OKCH/Ibl, OCHOBAHUS, KUCIIOTBI, COJIH;

KJIaCCU(UIIMPOBATH OKCUIbI 1 OCHOBAHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU — [0 COCTaBY;

OTHCHIBATh COCTaB, CBOMCTBA U 3HAYEHHE (B PUPOJIE U MPAKTUUECKOM JEeSITEILHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOJa U BOAOPO/IA;
JaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUUYECKUX 3JIEMEHTOB M BaKHEHIIINX COCMHEHHUI €CTECTBEHHBIX CEMEHCTB IIEOYHBIX METAJIIIOB
U TaJIOTEHOB;

0JIb30BaThCs Ja00PATOPHBIM 000PYIOBAaHHEM U XUMHUYECKOH MOCYI0H;

MIPOBOJUTH HECIOXKHBIE XUMUYECKUE OTIBITH U HAOIIOACHUS 32 U3MEHEHHEM CBOMCTB BEILIECTB B MPOIECCEe UX MPEBpAIICHUIi; COOTI0AATh
MpaBUJIa TEXHUKH 0€30TIaCHOCTH MPHY MPOBEACHUH HAOIIOCHHUI U OTIBITOB;

pa3nuyaTh SKCIEPUMEHTAIbHO KUCIOTHI U HIENI0YH, TIOJb3YSICh HHIUKATOPAMU; OCO3HATH HEOOXOIUMOCTh COOMIOIeHHS Mep 06e30MacHOCTH
IpH 0OpaIeHUH ¢ KUCTIOTaMU U IIEJI0YaMH.

Yuamuﬁc;z 8 knacca NOYy4Um 803MOHCHOCMb HAYUUMBCAL.

IrpaMOTHO O6paH_IaTBCSI C BEIIIECTBAMU B IIOBCEOHEBHOM KH3HH,

OCO3HaBaTb HCO6XOI[I/IMOCTB CO6J'IIO)I€HI/I${ IIpaBUJI SKOJIOTMYICCKHU 0€30I1acHOTO IOBCICHUS B Oprmanmeﬁ HpHpOI[HOﬁ cpeace;

IIOHHUMAThb CMBICII U HCO6XOI[I/IMOCTL CO6J'IIO,Z[€HI/I$I npezumcaHHﬁ, npeaiaracMbiX B MHCTPYKIUAX 110 UCITOJIb30BAHUTO JICKAPCTB, CPCACTB OBITOBOM
XUMHUHU U 1P.;



® ICIIOJIB30BaTh MPUOOPETEHHBIC KIIFOUEBbIC KOMIIETEHTHOCTH TIPU BBITIOJHEHUH UCCIIEIOBATEIBCKIX MIPOSKTOB 110 U3YYSHHUIO CBOICTB, CIIOCOOOB
MOJTY4YCHUS U PACTIO3HABAHUS BEIIECTB;
e pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, UCIIOJIb3YS CPEACTBA YCTHOTO W MMCHMEHHOTO OOIIEHUS, MPOSIBIISITH TOTOBHOCTD K YBXKCHUIO
WHOM TOYKH 3pEHUS IIPU OOCYKJICHUU PE3YJIbTATOB BBHIMIOJIHEHHOW pabOTHI;
e 00BEKTHBHO OIICHHBATH WH(OPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCaX, KPUTUICCKH OTHOCHUTRLCS K TICEBI0 HAYYHOU WH(OpMAIINH,
HEZ0OPOCOBECTHOM peKiiaMe, KaCaroIIeHCs UCIIOJIb30BAHUS PA3IMYHBIX BEIIECTB.
Ilepuoauyecknii 3aK0H U NepPUOANYECKasl cMcTeMa XuMnueckux 31emeHToB .. MenaeneeBa. CTpoeHue BenecTna.
Yuawuiica 8 knacca nayuumces:

KJIacCU(PHUITMPOBATh XUMHUUECKHE DJIEMEHTHI HAa METAJIbI, HEMETAJUIBI, JIEMEHTBI, OKCUJIBI ¥ THUIPOKCUABI KOTOPHIX aM(bOTEPHBI, 1 HHEPTHHIE
AJIEMEHTHI (Ta3bl) 7151 OCO3HAHUS BAKHOCTH YIOPSIOUYEHHOCTH HAYYHBIX 3HAHUI;

pacKpbIBaTh CMBICIH Neproandeckoro 3akona /.M. Menneneena;

OTIMCBIBATh M XapaKTEPU30BaTh TAOIMUYHYIO (POPMY MEPHOINUECKON CUCTEMBl XUMHUYECKUX JIEMEHTOB;

XapaKTEPHU30BaTh COCTAB ATOMHBIX SIJIEP W pACIIPEIeTICHUE YHICIIa SJICKTPOHOB 10 AIEKTPOHHBIM CIOSIM aTOMOB XUMUYECKHUX DJIEMEHTOB MaJIBIX
MEPUOIOB MEPHUOANUECKON CUCTEMBI, a TAKKE KaJus U KaJbIUs;

pa3nnyaTh BUJIbl XMMUYECKOU CBSI3U: MOHHYIO, KOBAJIEHTHYIO NOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAITIMYECKYIO;

n300paxaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKHMHU CBSI3SMHU PA3HOTO BU/JIA;

BBISIBJISITh 3aBUCUMOCTD CBOMCTB BEIIIECTBA OT CTPOCHHMS €T0 KPUCTALTNYECKON PEIIeTKH (HOHHOM, aTOMHOM, MOJIEKYJISIPHOM,
METAJUTMIECKOM);

XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI M UX COEAMHEHUS Ha OCHOBE MOJIOXKEHUS 3JIEMEHTOB B IEPUOIMUECKON CUCTEME U 0COOCHHOCTEM
CTPOEHHMSI UX aTOMOB;

ONMUCBIBATh OCHOBHBIE MPEANOChUIKY OTKpbITUA [[.J. MenneneeBbIM epuoinyecKkoro 3ak0Ha U NEPUOANUECKON CUCTEMbI XMMUYECKUX
3JIEMEHTOB ¥ MHOT000pa3HyI0 HAYUYHYIO JAESITebHOCTh YUEHOTO;

XapaKTEepHU30BaATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHUE MTEPUOANYECKOrO 3aKOHA U NIEPUOINYECKON CUCTEMbBI XUMHUYECKHUX DJIEMEHTOB
J.1. Menaeneena;

OCO3HABATh HAyYHbIE OTKPBITUS KaK PE3yNbTaT AJIUTENbHBIX HAOIIOJCHHI, OTIBITOB, HAYYHOU MOJIEMUKH, IPEOONICHUS TPYTHOCTEN U
COMHEHUH.

Yuau;uﬁc;l 8 knacca noxydunt 603MOAHCHOCNb Hayqumbc;z:

0CO3HaBaTh 3HAYCHUC TCOPECTUUCCKUX 3HAHMUH JJIs1 HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA,

ONHUCBIBATH NU3YYCHHBIC 00BEKTHI KaK CUCTCEMBI, TPUMCHSAA JIOTUKY CUCTCMHOI'O aHAJIN3a,

NMPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX nepnozu/lqecxoﬁ CUCTCMBI XUMHYCCKHUX 3JICMCHTOB JJIA OOBSICHEHHS U NpCABUACHUA CBOICTB
KOHKPCTHBIX BCHICCTB;



® pa3BUBATh HH(POPMAIMOHHYIO KOMIIETEHTHOCTh MIOCPEACTBOM YIITyOJIeHHsI 3HAHUN 00 UCTOPUU CTAaHOBJICHHUS XMMUYECKON HAYKH, €€
OCHOBHBIX IIOHATHH, IEPUOJUYECKOTO 3aKOHA KaK OJHOTO U3 BAKHEHIIMX 3aKOHOB IIPUPOBI, & TAKKE O COBPEMEHHBIX TOCTH)KCHUAX HAYKH U
TEXHUKH.

ITnanupyemoie pesynomamut peanuzayuu npozpammul «Popmuposanue YY/I» cpeocmeamu npeomema xumuu:

JInuHOCTHBIE YHHBepcaJIbHbIe YueOHbIe el CTBUS

B pamkax eHHOCTHOI0 H YMOLMOHAJIBLHOI0 KOMIIOHEHTOB OYyIyT COPMUPOBAHBI:

* FpaKJAHCKUI NaTpUOTU3M, JH000Bb K PoiiHE, 4yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBOKEHUE K UCTOPUU, KYJIbTYPHBIM U HICTOPUUYECKUM MTAMSITHUKAM;

* SMOI[MOHAIBHO MOJIOKUTEIBHOE MPUHATHE CBOEH AITHUUECKON HJIEHTUYHOCTH;

* YBa)KEHHE K JIpyrMM HapojaM Poccun u Mupa u NpuHATHE X, MEXKITHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCTh K PABHOIIPABHOMY COTPY/IHUYECTBY;

* YBa)KEHHE K JINYHOCTHU U €€ JJOCTOMHCTBY, 10OpOXkKeNnaTeabHOE OTHOLIEHHE K OKPYXKAIOIIUM, HETEPIIUMOCTh K JIFOOBIM BUAaM HACUJIMS U TOTOBHOCTh
MPOTHUBOCTOSITH MM;

* YBa)KEHHE K LIECHHOCTSIM CEMbH, JTF000Bb K MPUPOJIE, IPU3HAHUE LIEHHOCTH 30POBBS, CBOETO U APYrUX JIOAEH, ONTUMH3M B BOCIIPUSTHH MUPA;

* IOTPEOHOCTh B CAMOBBIPAKEHUHU U CaMOpeaIN3alli1, COLIMaIbHOM MTPU3HAHNH;

* IO3UTUBHAsA MOpaJIbHAsl CAMOOLIEHKA U MOpaJIbHbIE YyBCTBA — YYBCTBO T'OPAOCTH IIPH CJIEI0BAHUN MOPAJIbHBIM HOPMaM, MIEPEKNUBAHNUE CThIIA U
BHHBI [TPY UX HAPYLIECHUU.

B pamkax gesiTeIbHOCTHOTO (IIOBEIEHYECKOT0) KOMIIOHEHTa OynyT ChOPMHUPOBAHBI:

* TOTOBHOCTH U CIOCOOHOCTH K YYacTHIO B IIKOJHLHOM CaMOYIpPaBJIECHUH B MpeiesiaX BO3PAaCTHRIX KOMIIETEHIIUH (J1e:KYpCTBO B LIKOJIE U Kilacce, ydyacTue
B JIETCKUX U MOJIOJAEXKHBIX O00IIECTBEHHBIX OPraHU3alMSIX, IKOJIbHBIX U BHEUIKOJIBHBIX MEPOIPHUITHSX);

* TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHUIO HOPM U TpeOOBaHMI! IIKOIBHOM KU3HH, TIPaB U 00sI3aHHOCTEN YUCHHKA;

* YMEHHE BECTH JUAJIOT Ha OCHOBE PaBHONPABHBIX OTHOUICHHUH U B3aMMHOTO YBaKEHUS U MPUHATHUS; YMEHUE KOHCTPYKTUBHO pa3peniaT KOHQIHUKT bl;
* TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHUIO MOPAIBHBIX HOPM B OTHOIIEHUHU B3POCIIBIX U CBEPCTHUKOB B IIKOJIE, IOMa, BO BHEYYEOHBIX BUIAX
NEeSTENbHOCTH;

* IOTPEOHOCTDH B yYaCTHH B OOIIECTBEHHOM KU3HU ONMKAMIIIEro COUaIbHOTO OKPYKEHHUSI, 0OIIECTBEHHO MOJIE3HOM 1eATeIbHOCTH;

* YMEHHUE CTPOUTH JKMU3HEHHBIE IJIaHbI C YYETOM KOHKPETHBIX COLUATBHO-UCTOPUUECKUX, ITIOTUTUUECKUX U SKOHOMUUYECKHUX YCIIOBHIA;

* YCTOWYMBBIN [M03HABATEIbHBIN HHTEPEC U CTAHOBIEHUE CMBICI000pa3yromel (pyHKIMU NO3HaBAaTEIbHOTO MOTHBA;

* TOTOBHOCTb K BBIOOPY IIpOo(UIbHOTO 00pa3oBaHusl.

Yuawuiica 8 knacca nonyuum 603moxcHocmy st QOpMUposaHus.

* BbIPAICEHHOU YCMOUYUBOU YYeOHO-NO3ZHABAMENbHOU MOMUBAYUL U UHMEPECd K YHEeHUIO;

* 20MOBHOCMU K CAMO0OPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eK8aAMHOLL NO3UMUBHOL CAMOOYEHKU U H-KoHyenyuu,

* KOMNEmeHMHOCMU 8 Pealu3ayull OCHO8 2pANCOAHCKOU UOEHMUYHOCMU 8 NOCIYNKAX U 0esmelbHOCMIU,



* MOPAIbHO20 CO3HAHUSL HA KOHBEHYUOHATIbHOM YPOBHE, CHOCOOHOCMU K PEULEHUIO MOPAIbHBIX OULEMM HA OCHOBE YUEéma nO3UYyUil Y4aCmHUKOS
OULEMMbl, OPUCHMAYUU HA UX MOMUBLL U YYECMBA; YCMOUYUBOE CIE008AHUE 8 NOBEOCHUU MOPALIbHBIM HOPMAM U SMUUECKUM MPebOSAHUIM;

* OMRAMUU KAK OCOZHAHHO20 NOHUMAHUSL U CONEPENCUBAHUS UYECMBAM OPY2UX, BbLPANCAIOUENCS. 8 NOCMYNKAX, HANPAGICHHbIX HA NOMOWb U
obecneuenue 61a2onoIYHUSL.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS
VYyamuiics 8 kilacca Hay4uTCS:
* [[eJICTIOJIaraHNIo, BKJTFOUAsl MIOCTAHOBKY HOBBIX 1IEJI€H, MpeoOpa3oBaHNE MPAKTUUECKOM 3a/]aul B TIO3HABATEIHHYIO;
* CaMOCTOSTEIHHO aHATM3UPOBATH YCIOBHSI JOCTHKEHUS IIEJTM Ha OCHOBE YUETa BBIJICIICHHBIX YUUTEIIEM OPHCHTUPOB JICHCTBUS B HOBOM yIeOHOM
MaTepuaie;
* IJTAHUPOBATH ITYTH JIOCTHKCHHSI IIEJICH;
* YCTaHABIIMBATH IEJICBBIC IPHOPHUTETHI,
* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIIATH UM;
* IPUHUMATH PEIICHUS B MIPOOJIEMHON CHTYallMH Ha OCHOBE TIEPETOBOPOB;
* OCYIIECTBJIATh KOHCTATHPYIOIIHIA W TTPEIBOCXUIAOIINA KOHTPOJIb IT0 PE3YIbTATy | 110 CIIOCO0Y JICHCTBHS; aKTYaIbHBIH KOHTPOJIb HA YPOBHE
MIPOM3BOJILHOTO BHUMAHUS,
* aJICKBaTHO CAMOCTOSITENILHO OIICHUBATh MPABUIBHOCTh BBIIIOJIHEHUS AEHCTBUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI B UCTIOJHEHHE KaK B KOHIIE
NeMCTBUS, TaK U MO XOJIy €ro pean3alluu;
* OCHOBaM MPOTHO3UPOBAHUS KaK MMPeABUICHUS OyAyIIUX COOBITUI U pa3BUTHSI MpoILIecca.
Yuawuiica 8 knacca nonyuum 603modcHOCMb HAYUUMBCAL:
* CaMOCMOSAMENbHO CMA8UmMb HOBble YueOHble yeau U 3a0adu;
* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 8PeMeHHO 2l nepCneKmuee;
* NpU NIAHUPOBAHUU OOCMUIICEHUS Yeell CaMOCMOAMENbHO, NOJIHO U A0eK8AMHO YUUmMbl8ams YC108US U CPEOCMBA UX OOCMUNCEHUS,
* guIOEISIMD AlbMEPHAMUBHBIE CHOCOObI 00CMUICEHUS Yelu U 8blOUupamsv Hauboee d¢hghekmushvlii cnocod,
* OCHO8AM camope2yiayuu 8 y4eOHOoll U NO3HABAMENbHOU 0esmelbHOCMU 8 (hopme 0COZHAHHO20 YNPABIeHUs C8OUM NOBEOeHUeM U 0esimelbHOCMbIO,
HAanpaeieHHol Ha 00CMuUdiIceHue NOCMABIeHHbIX Yellel,
* ocywecmeansims NO3HABAMENLHYIO PehiIeKCUi0 8 OMHOULeHUU 0eliCMBULL NO PeuleHUio Y4eOHbIX U NO3HABAMEIbHbIX 3a0al,
* A0eK8AMHO OYEeHUBAMb 00BEKMUBHYI0 MPYOHOCMb KAK Mepy Qakmuiecko2o uiu npeonoidzaemozo pacxooda pecypcos Ha peueHue 3a0ayu,;
* A0eK8AMHO OYEHUBAMb C8OU BOZMONCHOCHU OOCMUNCEHUS YellU ONPeOesiéHHOL CIOHCHOCMU 8 PA3TUYHBIX Chepax camoCmosmenbHOU 0esimelbHOCU,
* OCHOBAM camMope2yayuy SIMOYUOHATILHBIX COCMOAHULL
* npunazamov 80Jiegvle YCUIUsL U NPeo0o1esams MpyOHOCIU U NPEeNnsSImMCcmeUus Ha nymu 00CMUdICeHUs yeell.
KoMMmyHuKaTHBHbBIE YHUBEpPcaIbHbIE yueOHbIe elicTBUs
VYyamuiics 8 kiacca HayduTCs:
* YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IMYHBIX TIO3UIUIA B COTPYTHUYECTBE;



* hopmynrpoBaTH COOCTBEHHOE MHEHHE W MO3UIUI0, APTYMEHTHUPOBATh U KOOPAMHUPOBATH €€ C MO3UIUSIMHU NAPTHEPOB B COTPYTHUIECTBE MPU
BBIPAOOTKE OOMIETO PEeIIeHUs] B COBMECTHOM JIEATEIIBHOCTH;

* YCTaHABIIMBATh U CPABHHUBATH PA3HBIC TOYKH 3PEHUS, TIPEXKIC YeM MPUHUMATH PEIICHUS U JIENaTh BHIOOD;

* apryMEHTHPOBATH CBOIO TOUKY 3PEHHUS, CIIOPUTH M OTCTaWBATh CBOIO TIO3HUIIMIO HE BPAXKJACOHBIM JJISl ONIIOHEHTOB 00pazoMm;

* 33/1aBaTh BOIPOCHI, HEOOXOAUMBIE JJISl OPraHU3aUU COOCTBEHHON ACATEIBHOCTH M COTPYAHUYECTBA C TTAPTHEPOM;

* OCYILIECTBJISTh B3AUMHBIN KOHTPOJIb M OKAa3bIBATh B COTPYAHHYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

* aJICKBaTHO MCMOJb30BaTh peydb JUIsl MJIAHUPOBAHUS U PETYJISLUN CBOEH 1EeATENbHOCTH;

* aJICKBATHO HMCIIOJIH30BATh PEUYEBBIC CPEICTBA JIJIS PEIICHHS PA3IMIHBIX KOMMYHUKATUBHBIX 3a/1a4; BIIaJIETh YCTHOW M MMUCbMEHHO W PeUbl0; CTPOUTH
MOHOJIOTHUYECKO€ KOHTEKCTHOE BbICKA3bIBAHUE;

* OPraHU30BbIBATh U IJIAHUPOBATh YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, ONIPEAEISTh LIeTU U QYHKIUU YYACTHUKOB, CIIOCOOBI
B3aMMO/ICHCTBUS;, TUNTAHUPOBATH OOIIHE CIIOCOOBI pabOTHI;

* OCYIIECTBJIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY JIeHCTBUN apTHEPA, yMETh yOexk1aTh;

* paboTaTh B rpylie — yCTaHaBIMBaTh pabouyne OTHOLIEHUS, 3()(PEKTUBHO COTPYTHIYATH U CLIOCOOCTBOBATH POAYKTUBHON KOOIEpalllH;
WHTETPUPOBATHCS B TPYINITY CBEPCTHUKOB U CTPOUTH MPOYKTHBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMH H B3POCIIBIMH;

* OCHOBaM KOMMYHUKATHBHOU pediieKcuu;

* HCIIOJIb30BAaTh aJIEKBATHBIE S3BIKOBBIE CPEACTBA ISl OTOOPAXKEHUSI CBOMX YYBCTB, MBICJIEH, MOTHBOB U MOTPEOHOCTEI;

* 0TOOpaXkaTh B peur (onucaHue, O0bICHEHHE) COIepKaHNE COBEPIIIAEMBIX JCUCTBUHN Kak B ((OpME TPOMKON COITMATM3UPOBAHHOM peyH, TaK U B hopMe
BHYTPEHHEH peyn.

Yuawuiica 8 knacca nonyyum 603MOHCHOCIb HAYUUMBCSL:

* YUUMbI8aAMs U KOOPOUHUPOBAMb OMIAUYHBLE O COOCMBEHHOU NO3UYUL OPY2UX JII00el 8 COMPYOHUYeCmEe;

* YUUMBIBAMb PAa3Hble MHEHUs U UHmepecyl U 000CHOBLIBAMb COOCNEEHHYIO NO3UYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHUI U NOOX0008 K peuleHUut0 npooiembl;

* NPOOYKMUBHO pa3peuiams KOHGDIUKMbL HA OCHO8E YUéma UHmepecos U NO3UYULl 6cex Y4acmHUKo8, NOUCKA U OYEeHKU AlbMEePHAMUBHBIX CNOC0D08
paspeuieHus KOHGAUKMO8, 00208APUBANBCS U NPUXOOUMb K 00WEeMY PeueHUI0 8 COBMEeCMHOU 0esamelbHOCMU, 8 MOM YUCIe 8 CUMYayuu CMOoJIKHOBEHUs
uHmepecos;

* Opambs Ha ceOs UHUYUAMUBY 8 OP2AHUZAYUU COBMECTHO20 Oelicmeus (0e1080e TUepcmeo);

* 0KA3b18aMb NOOOEPIICKY U COOelicmaue mem, Om KO20 3a8UCUM OOCMUNCEHUE Yell 8 COBMECHOU 0esamelbHOCMU,

* OCywecmeansims KOMMYHUKAMUBHYIO peghieKCUio KaK 0CO3HAHUe OCHOBAHUL COOCMBEHHBIX OelicmEUll U Oeticmeutll napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJHO Nepedasams NapmHepy HeobXo0UMy0 UHGOPMAYUO KAk opueHmup OJisl
nocmpoenus 0elucmasus,

* gCmynamop 8 U102, A MaKdHce yYuacmeosams 6 KOJIEKMUBHOM 00CYHCOeHUU NPoOaeM, YUACMB08aMb 8 OUCKYCCUL U apSYMEHMUPOBANb CEOH0
NO3UYUIO, 811A0eMb MOHOIOSUYECKOU U OUATIO2UYECKOU (opMAMU peyll 8 COOMBEMCMEUU C 2PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20
A3bIKA,



* C1e008aAMb MOPATbHO-IMUYECKUM U NCUXOTOSUYECKUM NPUHYUNAM 0OWeHUs U COMPYOHUYECMBA HA OCHOBE YBANCUMENIbHO20 OMHOUEHUS K
NapmHEPam, BHUMAHUS K TUYHOCIU OPY2020, AOeK8ANMHO20 MENCIUUHOCIHO20 80CNPUSIMUSL, 2OMOBHOCIU AOEK8AMHO Pea2uposamyv HA HYHCObL OPY2UXx,
8 YACMHOCMU OKA3bIBANb NOMOWb U IMOYUOHALLHYIO HOOOEPIHCKY NAPMHEPAM 8 Npoyecce O0CMUdMCeHUs 00ujell yeau coBMeCmHoU 0esimenibHOCHU,
* ycmpausambs 3¢ pexmusnvie 2pynnogvie 00CyHcOeHUs U 0becneyusams 0OMeH 3HAHUAMU MeHCO)y YIeHAMU SPYRNbL O NPUHAMUSL IDPeEeKMUEHbIX
COBMECMHBIX peuleHull;

* 8 COBMECMHOU 0esIMeNbHOCMU YEMKO POPMYIUPOSAMb Yelu SPYNNbL U NO360JIAMb €€ YUACMHUKAM NPOAGIAMb COOCMEEHHYI0 IHEP2UIo O/s
00CMUdICEHUS IMUX YeJlell.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

VYyamuiics 8 kjlacca Hay4uTCS:

* OCHOBAM peaJIM3aIiH MTPOSKTHO-UCCIICI0BATEIBCKOM IEATEITHHOCTH;

* POBOJIUTH HAOFOICHNE U SKCIICPUMEHT TI0]T PYKOBOJICTBOM YYHTEJIS;

* OCYIIECTBJIATH PaCIIUPEHHBIN TOUCK HH(DOPMAIIMH ¢ UCTIOIH30BaHUEM pecypcoB OMOImoTek u MHTepHeTa;

* CO3JIaBaTh M MPeoOPa30BBIBATE MOJICTH M CXEMBI JIJIS PEIICHUS 3a/1a4;

* OCYIIECTBJIATH BEIOOP Hanbosee 23pGEeKTUBHBIX CITIOCOOOB PEIICHUS 3a7]a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBU;

* TaBaTh OIPEJICIICHHUE TOHATHUSIM;

* YCTaHABJIMBAThH IPUYHHHO-CIICJICTBEHHBIC CBSI3H;

* OCYILECTBJIATH JIOTHYECKYIO OTIEPALIUIO YCTAHOBJICHUS POJAOBUIOBBIX OTHOIICHUH, OTPAaHUYCHUE TTIOHSTHS;

* 000011aTh IOHATHUS — OCYIIECTBIISATH JIOTHYESCKYIO OIIEPAINIO TIEPEX0/ia OT BHIOBBIX MTPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHS C MEHBIITHM
00BEMOM K IIOHITHIO ¢ OOJIBIITUM 00BEMOM;

* OCYILECTBJIATH CPAaBHEHHE, CEPUAIIHIO U KITACCUPHUKAIIMIO, CAMOCTOSITEIIHHO BHIOMPAsi OCHOBAHHSI U KPUTEPUU JIJISl YKa3aHHBIX JIOTHUECKUX OTIePAIInii;
* CTPOUTH KIIaCCU(UKAITUIO HA OCHOBE TUXOTOMHUYECKOTO JIeNIeHHsI (Ha OCHOBE OTPUIIAHHS);

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIICE YCTAHOBIICHUE TPUYMHHO -CIICJICTBEHHBIX CBS3CH;

* OOBSICHSTD SIBJICHHS, IIPOLIECCHI, CBSI3U U OTHOIICHHUS, BBISBIISIEMbBIC B XOJIC UCCIICIOBAHUS;

* OCHOBaM O3HAKOMHTEJIBHOTO, U3yUarOIIEro, yCBAauBAIOIIECTO U IIOMCKOBOTO YTCHHUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKJIIOYasi YMEHUE BBIJICISATH IIIABHOEC U BTOPOCTEIICHHOE, TIABHYIO HJICK0 TEKCTa, BBICTPAUBATH IOCIIEA0BATEIILHOCTh
OIHCHIBAEMBIX COOBITHIA;

* paboTtath ¢ MeTaOpamMu — MOHUMATH TIEPECHOCHBII CMBICIT BRIPAKCHHM, IOHUMATh M YIIOTPEOISATH 000POTHI pEUH, IIOCTPOCHHBIC HA CKPHITOM
ynoo01eHnn, 0Opa3HOM COJNIMKEHUU CIIOB.

Yuawuiica 8 knacca nonyyum 603MOHCHOCHb HAYHUUMBCA.

* OCHOBAM pepIeKCUBHO20 YUmeHUsL;

* cmasumu npooaemy, apeyMeHmupo8ams e€ aKkmyaibHOCHb,

* CAMOCMOSIMENLHO NPOBOOUMb UCCEO08AHUE HA OCHOBE NPUMEHEHUS Men0008 HADIIOeHUs U IKCHePUMEHMA,

* 66108U2AMb SUNOME3BL O CEA35X U 3AKOHOMEPHOCIAX COObIMUILL, NPOYECCO8, 0ObEKMO8;

* 0P2aHU308bI8AMb UCCIEO08AHUE C YEIbI0 NPOBEPKU 2UNOMES;



* deamv YMO3AKI0UeHUs: (UHOYKMUBHOE U NO AHANO2UL) U 8bI600bI HA OCHOBE AP2YMEHMAYUU.

ITnanupyemovie pezynromamut peanusayuu npozpammvt « OCHOGbL CMBICI06020 YIMEHUA U PAOOMBL C MEKCIOM)» CPEOCEAMU NPEOMEMa XUMUU:
VYyamuiics 8 kjlacca Hay4uTCS:

* OPUEHTHUPOBATHCS B COAECP)KAHUN TEKCTA M TIOHUMATh €r0 LETOCTHBINA CMBICI:

— ONIPEIENATh IVIABHYIO TEMY, OOIIYIO LI€/b WJIM HA3HAUYEHUE TEKCTa;

— BBIOMpATh U3 TEKCTa WM IPUIYyMaTh 3aroJIOBOK, COOTBETCTBYIOIINUN COIEPKAHUIO U OOLIEMY CMBICTY TEKCTa;

— (popmynHMpoBaTh TE3UC, BHIPAYKAIOLIMI 00N CMBICI TEKCTA;

— MPEABOCXUILATH COJEPKAHUE MPEIMETHOTO TUIaHA TEKCTa 110 3ar0JI0BKY M C ONOPOi Ha MpebI Iy OTIbIT;

— O0OBACHATH MOPSAJIOK YaCTEH/MHCTPYKIINH, COAEepKAILUXCSI B TEKCTE;

— COIOCTaBJISATh OCHOBHBIE TEKCTOBBIE U BHETEKCTOBbIE KOMIIOHEHThI: 0OHAPYKHBATh COOTBETCTBUE MEXK/Y YaCThIO TEKCTAa U €ro o0Iel uaeeu,
chopMyIUpPOBAHHOMN BOMPOCOM, OOBSICHITh Ha3HAYEHHE PUCYHKA, MOSICHAThH YacTH rpaduKka Win TaOauIb! U T. 1.5

* HaXOJUTh B TEKCTe Tpebyemyro nHpopmaluio (mpoderatb TEKCT TJla3aMu, ONPEIEIATh €0 OCHOBHBIE AJIEMEHTHI, COTIOCTABIATH (POPMBI BBIpAKEHUS
nH(pOpMalMY B 3alIpOCe U B CAMOM TEKCTE, YCTaHABIMBATD, SIBJISIFOTCS JIM OHU TOKJIECTBEHHBIMU WJIM CHHOHUMUYECKUMU, HAXOIUTh HEOOXOAUMY IO
eIMHUIY HTHPOPMAIH B TEKCTE);

* pelaTh yueOHO-TI03HaBaTeIbHbIE U yUEOHO-TIPAKTUUECKHE 3a/1aul, TPEOYIOLUE TOJTHOTO U KPUTUYECKOTO MIOHMMAHUS TeKCTa!

— OIpeNieNATh Ha3HAuYEHHUE Pa3HbIX BUIOB TEKCTOB;

— CTaBUTb Nepes cOOO0M 1esIb UTEeHHsI, HAalpaBJisds BHUMaHHUE Ha MOJIE3HYIO B JAHHBIM MOMEHT MH(OPMALIHIO;

— Pa3IN4aTh TEMbI U OATEMBI CHIEIIMATIBHOTO TEKCTA,;

— BBIJICJIATH HE TOJIBKO IVIaBHYIO, HO U U30BITOUHYIO HH(POPMALIHIO;

— IPOTHO3UPOBATh MOCIIEI0OBATEIBHOCTD U3JIOKEHUS UIEH TEKCTa;

— COIIOCTABJIATh Pa3Hble TOUKU 3PEHUS U pa3Hble HCTOUHUKU MH(DOPMALUH 10 3aJaHHOH TeMe;

— BBINOJIHATH CMBICJIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAKTOB U MBICIIEH;

— (hopMHUpPOBATh HA OCHOBE TEKCTA CUCTEMY apI'yMEHTOB (JI0BOJIOB) JUIsl 000CHOBAHMSI ONPEAEIEHHOM MO3ULINH;

— NOHUMATh TYIIEBHOE COCTOSHUE NEPCOHAXEH TEKCTa, CONEPERKUBATH UM.

* CTPYKTYPHUPOBATh TEKCT, UCIOJIb3YsI HyMEpALHIO CTPAHULL, CIIUCKH, CChLIIKU, OTJIABJIEHUE; IPOBOAUTH IIPOBEPKY MIPABOMUCAHHUS; UCTIOIb30BaTh B
TEKCTE TaOJIHUIIbI, H300paXKESHNUS,

* IpeoOpa30BbIBATh TEKCT, UCHOJIb3Yysl HOBbIE (POPMBI ITpeCTaBICHU HH(pOpMaUu: GOpMyIibl, IpadUKH, TUarpaMMBbl, TaOIULB! (B TOM YUCIIe
JMHAMUYECKUe, 3JIeKTPOHHBIE, B YAaCTHOCTH B MIPAKTUYECKUX 33]auax), IEpeXouTh OT OJHOTO MPEJICTABICHHS JaHHBIX K IPYTOMY;

* HHTEPIPETUPOBATH TEKCT:

— CPaBHHUBATh U MPOTHBOIOCTABIIATH 3aKIIOUEHHYIO B TEKCTE MH(MOPMALIUIO pa3HOTO XapakTepa;

— oOHapyXUBaTh B TEKCTE JOBOJbI B MMOATBEPKACHUE BBIABHHYTHIX TE3HCOB;

— JIe7IaTh BBIBOJIBI M3 CHOPMYIMPOBAHHBIX TOCHUIOK;

— BBIBOJMTH 3aKJIIOYEHUE O HAMEPEHUHU aBTOPA WIIM TJIaBHOM MBICIIN TEKCTa.



* OTKJIMKAThCS Ha COACpKaHUE TEKCTa:

— CBSI3bIBaTh HH(OpPMaLINIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUAMMU U3 JPYTUX UCTOYHUKOB;

— OLICHUBATh YTBEPKICHMUSI, C/IEIaHHbBIE B TEKCTE, UCXOs U3 CBOUX MPEICTABICHUN O MUDE;

— HaxOJUTh JI0BOJIbI B 3aILIUTY CBOEH TOUKHU 3PEHUS;

* OTKJIUKATHCS Ha (JOPMY TEKCTa: OLIEHUBATh HE TOJIKO COJEP)KaHUE TEKCTa, HO U ero (hopMy, a B IEJIOM — MAacTEPCTBO €ro MCIIOJIHEHHS,

* Ha OCHOBE UMEIOLINXCS 3HAHUH, )KM3HEHHOT'O OIIbITa M0JJBEPraTh COMHEHHIO JOCTOBEPHOCTh NMEIOLIEiCcs HHPOopMalK, 0OHAPYKUBATh
HEZ0CTOBEPHOCTH MOTy4aeMoil HHPOpMaIUH, TPoOebl B MHPOPMAIMK U HAXOAUTD ITyTH BOCIOJHEHHS 3TUX NPOOETIOB;

* B rpolriecce paboThl C OAHUM UM HECKOJIBKUMHU UCTOYHUKAMU BBISBIIATH COAEPIKAILYIOCS B HUX IPOTUBOPEUHNBYIO, KOH(DIMKTHYIO HH()OPMALHIO;
* HCII0JIb30BAaTh MOJYyYEHHBIH OIBIT BOCHPUATUS HHPOPMAIMOHHBIX OOBEKTOB JJIsl 00OTalleHNsI YyBCTBEHHOTO OIIbITA, BHICKA3bIBATh OLIEHOUHBIE
CYXJIEHHUS U CBOIO TOUKY 3PEHHUS O MOJIYYEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).

Yuawuiica 8 knacca nonyuum 603mM04CHOCIb HAYYUMBCA

* AHAU3UPOBAMb USMEHEHUS C80€20 IMOYUOHATLHO20 COCMOSHUS 8 NPOYecce YMeEHUsl, NOLYYeHUs U nepepadomKu NOIYYeHHOU unpopmayuu u eé
OCMbICIEHUSL.

* BbIAGAAMb UMNIUYUMHYIO UHDOPMAYUI0 MEKCMA HA OCHO8E CONOCMABNEHUs UNTIOCMPAMUBHO20 MAMePUana ¢ uHgopmayuel mexcma, aHaiusd
noomekcma (UCNONb308AHHBIX A3bIKOGLIX CPEOCME U CIPYKIMYPbl MEKCMAa,).

* KpUMu4eCcKyu OMHOCUMbCA K PEeKIAMHOU UHDOpMayuu;

* HAXOOUMb CHOCOOLL NPOBEPKU NPOMUBOPEUUBOU UHDOPMAYULL;

* onpeoenamb 00CMOBEPHYIO UHPOPMAYUIO 8 CIyHAe HANUYUS NPOMUBOPEUUBOU UNU KOHDIUKIMHOU CUMYAYUL.

Inanupyemuie pezynomamaut peanuzayuu npozpammul « Dopmuposanue HKT-xomnemenmnocmu odyuarouwuxca) cpeocmeamu npeomema Xumuu:
VYyanuiics 8 kiacca Hay4uTCS:

* BBICTYNaTh C ay/IMOBHICONIOJIEP)KKOM, BKIIFOUasl BBICTYIUICHHE MEePe] AMCTAHIUOHHOW ayIUTOPUEH;

* Y4acTBOBATh B 00CYKJeHHUH (ay1noBUAe0()OpyM, TEKCTOBBII POpPYM) C HCTIOIB30BAaHHEM BO3ZMOXKHOCTEH MHTEepHeTa;

* HCIIOJIb30BAaTh BOZMOKHOCTH 3JIEKTPOHHOM MOYTHI 1151 HHPOPMAIIHOHHOTO 00OMEHa;

* BECTHU JIMYHBIN THEBHUK (OJI0T) ¢ UCIIOJIb30BAaHHEM BO3MOKHOCTEH MHTEepHETa;

* OCYIIECTBJIATH 00pa30BaTeIbHOE B3aUMOICCTBHE B MH(GOPMAITMOHHOM MPOCTPAHCTBE 00PA30BATEIHLHOTO YUPEKACHHS (TIOTy4eHHUE U BBITIOJIHEHHE
3aJlaHuH, MOJTy4eHre KOMMEHTapueB, COBEPIICHCTBOBAHUE CBOEH paboThl, (hopMUpoBaHue TOPTHOIINO);

* cOOM01aTh HOPMBI HH(DOPMALIMOHHON KYJIbTYPhI, STUKU U TPaBa; C yBAKEHUEM OTHOCHUTHCS K YaCTHOU MH(pOpMauu 1 HH()OPMALIMOHHBIM ITpaBam
JIPYTUX JTIOJEH.

* HCIIOJIb30BaTh pa3jNyHbIe MPUEMBI Torcka nH(popmanuu B UHTEpHETE, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aMPOCHI AJIs TOUCKa UHpOpMAINK U
aHAJIM3UPOBATH PE3YJIbTATHI TOUCKA;

* HCIIOJIb30BaTh MPUEMBI TIOUCKA HH(OPMAIIMK Ha TIEPCOHATFHOM KOMITBIOTEpE, B MH(DOPMALIMOHHOMN Cpefie YUpexkKAeHUs U B 00pa3oBaTeIbHOM
MIPOCTPAHCTBE;

* HCIIOJIb30BaTh Pa3INYHbIe OMOTUOTEYHBIC, B TOM YHCIIE SJIEKTPOHHBIE, KaTaJIOTH [Tl TOMCKAa HEOOXOIMMBIX KHUT;



* UCKaTh WH(POPMAILIHIO B pa3IMYHBIX 0a3aX JaHHBIX, CO3/[aBaTh U 3aMOIHITH 0a3bl TAHHBIX, B YACTHOCTH UCIIOJIB30BATh PA3INIHbBIC ONPEICTUTEIH;
* opmupoBaTh COOCTBEHHOE MHPOPMAITMOHHOE MIPOCTPAHCTBO: CO3/IaBATh CHCTEMBI ITAIOK U pa3MelaTh B HUX HYXXHbIC WH(O pMAITMOHHBIC HCTOYHUKH,
pa3mMeniath nHpopmanmio B IHTEpHETE.

* BBOJIUTH PE3YJIBTATHI H3MEPECHUI U APYrue MUPPOBBIC TaHHBIC I UX 00pabOTKH, B TOM YHCIIE CTATUCTUICCKON U BU3YAIIU3allNN;

* POBOJIUTH IKCTICPUMEHTHI U UCCIICIOBAHUS B BUPTYAIBHBIX Ta00PATOPHIX

Yuawuiica 8 knacca nonyuum 603M0HCHOCMb HAYUUMBCA:

* 83AUMOO0ELCMBOBAMb 8 COYUATILHBIX CEMSX, pabomamo 6 cpynne Hao coodweHuem (BUKU);

* yuacmeosams 6 hopymax 6 CoyuaIbHblX 0OPA306aMeNbHBIX CeMIX,

* 83AUMOOCLICMBOBAMb C NAPMHEPAMU C UCHOIb308AHUEM 803MOdCHOCmel MnmepHema.

* c030a8amb U 3aNOIHAMb PA3IUYHbIE ONpedeuments,

* UCNONIL308AMb PA3TUYHbIE NPUEMbL NOUCKA UHDOpMayuu 6 Mnmepreme 6 x00e yueOHOU OesimeibHOCHIU.

* IPOBOOUMb eCMEeCMBEHHO-HAYYHbLE U COYUATbHBIE USMEPEHUS, 6600UMb PE3VIbMAambl USMEPEHUU U OPY2UX YUPDPOBLIX OAHHBIX U 00padbamvieamy ux, 6
MOM Hucie CMamucmuyecku U ¢ NOMOWbIO 8U3YATUZAYUU;

* AHAU3UPOBAMb PE3YTIbIMAMbL C80El OesSIMENbHOCMU U 3AMPAYUBAEMBIX PECYPCOB.

ITnanupyemoie pezynomamut peanuszayuu npozpammsl «OcHogvl y4eOHO-UCC1€006ame1bCKOl U RPOEKMHOIL 0esAmelbHOCIUY CPeOCmeamu
npeoMema Xumuu:

Vyamuiics 8 kjacca Hay4uTCs:

* [UTAHUPOBATh U BHITIOJIHATH YI€OHOE MCCIICIOBAHNE M YUEOHBIH MTPOEKT, HCIOJB3Ysl 000pyI0BaHHE, MOACIH, METOIBI M IPUEMBI, aJICKBAaTHBIC
uccaeayeMoi mpooieme;

* BEIOMPATH U MCIIOJIL30BATh METO/IbI, PEIICBAHTHBIC PACCMATPUBAEMOH MPoOOIIeME;

* pacro3HaBaTh U CTABUTH BOIIPOCHI, OTBETHI HA KOTOPHIC MOTYT OBITh MOJYYCHBI IyTEM HAYYHOTO MCCIICIOBAHUS, OTOUPATH aJICKBATHBIE METOIbI
ucclieoBaHus, (GOpMyITHPOBATh BHITCKAIOUINE U3 UCCIICAOBAaHUS BHIBOIBI,

* HCIIOJIb30BATh TAKHE €CTECTBEHHO-HAYYHBIC METOIbI M IPHEMBI, KaK HAOJI0ICHUE, TOCTAHOBKA MTPOOJIEMBI, BBIIBIDKEHHE «XOPOIICH THITOTE3bI,
AKCTIIEPUMEHT, MOJICITUPOBAHKE, HCIIOJIF30BAaHHE MATEMATHUECKIX MOJIEINICH, TEOPETHYECKOE 000CHOBAaHUE, YCTAHOBIICHHE I'PAHUI] IPUMEHUMOCTH
MO/ICITH/TEOPUH;

* SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOKO TOUKY 3pEHUS, UCIIOJIb30BATh S3BIKOBHIC CPEJCTBA, aICKBaTHBIC 00CYXKIaeMOU IpooIeMe;

* OTJINYATH (PAKTHI OT CY)KJACHUN, MHCHUH M OIICHOK, KPUTHYECKH OTHOCHUTBCS K CY)KIICHHSIM, MHEHHSIM, OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI,
* BUJICTh U KOMMEHTHPOBATh CBSI3b HAYYHOT'O 3HAHMUS U IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CY)KJICHUH MPH MOJYYCHUH, PACTIPOCTPAHCHUH U
MPUMEHEHUH HAyYHOTO 3HAHMSL.

Yuawuiica 8 knacca nonyyum 603MOHCHOCHb HAYUUMBCL:

* CAMOCMOSIMENLHO 3A0YMbLEAMb, NIAHUPOBAMb U GbINOIHAMb YHeOHOE UCCIe008aHUe, VUeOHbI U COYUATbHBLIL NPOEKM;

* UCNONIBL308AMb V02A0KY, 03apPEeHUe, UHMYUYUIO,

* UCNOIL308AMb MAKUE eCMECMBEHHO-HAYYHbLE MemOoObl U NPUEMbL, KAK aOCMpasupo8anue om npuexo0sauux hakxmopos, npoeepra Ha
COBMECMUMOCTb C OPY2UMU U3BECTNHBIMU (haKmamu,



* YeleHanpasienHo U OCO3HAHHO PA3GUBAMb CE0U KOMMYHUKAMUBHbLE CHOCOOHOCMU, 0C8AUBAMb HOBbLE A3bIKOGbIE CPEOCMEBA,
* 0CO3HABAMb CEOI0 OMBEMCMBEHHOCHb 30 O0CMOEEPHOCIb NOJLYYEHHbIX 3HAHULL, 30 KA4eCmeEo GblNOIHEHHO20 NPOEKmaA.
1. COAEP/KAHUE YYEBHOI'O KYPCA

XUMMUSI 8 knacc 6a30BbIii ypoBeHb (70 yacos)

Pa3nes 1. OcHOBHbBIE NOHATHSI XMMHH (YPOBEeHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABJICHMI)

[Ipenver xumun. XuMusl Kak 4acThb €CTECTBO3HaHUA. BemecTBa u ux cBoiicTBa. YHCThIE BelleCcTBA U cMeCH. MeTobl MO3HAHHUS B XUMHH:
HabmoeHne, skcriepuMenT. [Ipuemsl 6e30macHo padboThl ¢ 000pynOBaHKEM U BemecTBaMU. CTpoeHue MiIaMeHu.

UYucrtele BemectBa U cMecH. CriocoObl OYMCTKHM BEIIECTB: OTCTaMBaHUE, (DPUIbTPOBAaHUE, BbIIAPUBAHME, KPUCTAILIM3ALMS, IUCTUILIALUS.
Ouznyecknue 1 XUMUYECKHE SIBJICHUSA. XUMUYeCKHe peakuuu. [Ipu3Haku XMMHUYECKUX peaklui U YCIOBHS BO3HUKHOBEHHS M TEUEHHUS XUMUYECKUX
peaKuum.

ATOMBI, MOJIEKyJIbl M HMOHBI. BeliecTBa MOJIEKYyISIpHOTO M HEMOJEKYISpHOro crpoeHus. Kpucramimueckue u amopdHble BellecTBa.
Kpucrannnueckue pemerku: MOHHAsL, aTOMHAsE U MOJIeKyJsipHasi. [IpocTeie M ClIOXkKHBIE BEHIECTBA. XUMHUYECKUM AJIEMEHT. MeTaiibl 1 HEMETaJlIbI.
AtomHas enuHMIa Macchl. OTHOCUTENIbHAS aTOMHAsA Macca. SI3bIK XUMHUU. 3HAKH XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Xumunyeckue popmynbl. OTHOCUTENbHAS MOJIEKYNIsipHas Macca. KauecTBEHHBIN W KOJMYECTBEHHBIN cOCcTaB BellecTBa. BrlunciieHns Mo XMMHUYECKUM
dbopmynam. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B CJIOKHOM BEILIECTBE.

BanentHocTh Xumuyeckux 3iemMeHTOB. OmnpenesieHne BaJIEHTHOCTH 3JeMEHTOB 1o ¢opMynam OuHapHbIX coenuHeHuil. CocTaBieHue
XUMHUYECKUX (POpMYJ1 OUHAPHBIX COSAUHEHUH 10 BaJIECHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE YYE€HHE. 3aKOH COXpaHEHMsI Macchl BeniecTB. JKu3up u aesrensHocth M.B. JloMmoHOCOBa. XuMHUECKHE ypaBHEHUS.
TuIbel XUuMHUYECKUX PEAKLUN.

Kucnopoa. Haxoxnenue B npupone. [lomyuenune kucioponga B i1abopaTOpuu U MPOMBIIUIEHHOCTH. PU3NYECKHe U XUMHUYECKHE CBOHCTBA
kuciopona. 'openne. Okcunpl. [Ipumenenne kucinopona. Kpyrosopot kuciopona B nmpupoae. O30H, aioTponus Kuciaopoaa. Bo3myx u ero cocras.
3amuTa aTMoc(epHOro Bo3Iyxa OT 3arpsi3HEHUM.

Bonopon. Haxoxnenue B npupoze. Ilomydenue Bogopoaa B 1a0opaTOpuu M NPOMBIIITIEHHOCTH. Du3nueckue M XUMHUYECKHE CBOMNCTBA
BoJIopoJia. Bosopoa — BocctaHoBUTENNb. Mephl 6e30nacHOCTH Mpu paboTte ¢ BojopoaoM. [IpuMenenue Bogopoa.

Bona. Metoapl ompeneneHus cocTaBa BOJbl — aHanu3 M cuHTe3. Du3myeckue cBoiicTBa BojAbl. Boma B mpupojsie M cnocoObl €€ OYHCTKU.
Abspanus Bojbl. Xumuueckue cpoiicTBa BoJbl. [Ipumenenune Boabl. Bonma — pactBopurens. PactBopuMocTs BemiecTB B Boje. MaccoBas a0s
PacTBOPEHHOI'0 BELIECTBA.

KonnuectBennsle oTHomeHus B xuMmuu. KommuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorajpo. MoisipHblii 00beM Tra3os.
OTHOCHUTENbHAS UIOTHOCTD I'a30B. OOBEMHbBIE OTHOILIEHUS ra30B MPH XUMHUYECKUX PEaKIHsIX.

Baxneilimme kiacchl HeOpraHMYeckux coequHeHui. Okcupl: cocTaB, Kinaccudukanus. OCHOBHbIE W KUCIOTHbIE OKcuibl. HomeHkiaTypa
oKkcu0B. PU3NYECKUEe U XUMUYECKHUE CBOMCTBA, ITOIYYCHUE U IIPUMEHEHUE OKCUIOB.

I'mapoxcuapl. Knaccuduxanus ruapokcuos. OcHoBanus. CocrtaB. lllenoun u HepacTBopuMble ocHOBaHUsA. HoMeHknarypa. duznueckue u
XMMUYECKHE CBOMcTBa ocHOBaHui. Peakius Helitpanu3anuuu. [losrydeHre u npuMeHeHne OCHOBaHUM. AM(OTEpHBIE OKCHJIBI U THAPOKCUJIBI.



Kucnoter. CocraB. Knaccudukarnus. Homenknatypa. @uznueckrne 1 XUMUYIECKHE CBOWCTBA KUCTIOT. BBITECHUTENBHBIN PsiT METALIOB.
Comu. CocraB. Knaccuduxanus. Homenknarypa. @usndeckue cBorcTBa cojieid. PacTBopuMocTh coneil B Bojie. XUMUUYECKUE CBOMCTBA COJICH.
Cnioco6b1 mosryuenust cosiei. [Ipumenenue coieit.
['eneTnyeckas CBsI3b MEXKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHECHHI.
JemoncTpanun. O3HaKoMIIeHHE C 00pa3liaMy MPOCTHIX U CIOKHBIX BemiecTB. CriocoObl OUUCTKU BEUIECTB: KPUCTAIUIU3ALMS, JUCTUILISLIMS,
xpomatorpadust. ONbITHI, MOATBEPKAAFOIINE 3aKOH COXPAHEHUST MACCHI BEIIIESCTB.
[Tonyuenue u cobupanue KUCIOPOIa METOJJOM BBITECHEHUS BO3lyXa U Bojbl. OnpeneneHue coctapa Bo3ayxa. Konnekyus neghmu, kameHno2o
yensi u nPOOYKmMos ux nepepadomxu.
[Tonyuenue Bogopoa B annapare Kuma, npoBepka BoJ10poJa Ha YUCTOTY, TOPEHUE BOJIOPOAA, COOMpaHUE BOJIOPO/Ia METOIOM BHITECHEHUS
BO3/yXa U BOJbl. AHanu3 Bojbl. CHHTE3 BOJIBI.
3HAKOMCTBO ¢ 0Opa3iamMu OKCHJIOB, KHCIIOT, OCHOBaHUM U cosiei. HelTpanu3anus ménoun KUCIOTOW B MPUCYTCTBUU WHIUKATOPA.
JlabopaTopHble onbIThl. PaccMOTpeHME BEMIECTB ¢ pa3InYHbIMU (U3UIECKUMHU CBOMCTBaMU. Pa3nenenre cMecu ¢ moMOIIbI0 MarHUTa.
[TpuMeps! pu3NUECKUX U XUMUYECKUX SBICHUIN. Peakiinu, WITIOCTPUPYIONTHE OCHOBHBIC MMPU3HAKN XapaKTEPHBIX peakiuu. Pa3noskeHrne 0CHOBHOTO
kapoonata meau (l1). Peakius 3amerieHns Meau Kene30M.
O3HakoMJieHHe ¢ 00pa3liaMu OKCH/IOB.
Bsaunmopetictere Bogopoaa ¢ okcuaom meau (11).
OnbITHI, TOATBEPAKIAIONINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUH.
IIpakTH4eckue padoTbl
e [IpaBmia TexHUKH 0€30MMACHOCTH TP pabOTe B XUMHUUECKOM KabuHeTe. O3HaKOMIIeHHE ¢ 1a00PaTOpHBIM 000PYIOBAHHEM.
e OQyucTKa 3arpsA3HEHHON MOBAPEHHOM COJIH.
¢ [lonmyyenue u cBOMCTBa KHCIOpOAA
e [losryueHne BOJIOpOJa U U3yUYEHUE €0 CBOMCTB.
o [IpuroroBiieHre pacTBOPOB COJIEH C OMPEACIEHHON MAacCOBOM J10J1€i PaCTBOPEHHOIO BEUIECTBA.
e Penienne sKkcriepuMeHTalbHbIX 33/1a4 0 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.
Pacuernsbie 3agaun:
Brruncnenue oTHOCUTETBHON MOJIEKYIIIPHOM Macchl BelecTBa o (opmysne. BeunciaeHnre MaccoBOi JOIU 3JIEMEHTa B XUMHUYECKOM
COEIMHEHUH. Y CTAaHOBIIEHUE MPOCTEHIIIEH (OPMYIBbI BEIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
Haxosxienne MmaccoBoi 10J1M pacTBOPEHHOIO BEIIECTBA B pacTBOpe. BhrunciieHne Maccbl pacCTBOPEHHOTO BEILIECTBA U BOJIBI JIJIs1 TPUTOTOBIICHUS
pacTBopa OnpeAes€HHON KOHLIEHTPAIUU.
OOBbEMHBIE OTHOIIEHUS Ta30B MPH XUMHUYECKUX PEaKIUsIX.
Brruncnenus mo XUMHYECKUM ypaBHEHUSIM MaccChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB PEAKIIUH 110 MACCE UCXOTHOTO
BEIIECTBA, 00bEMY HIIM KOJIMYECTBY BEIIECTBA, COJIEPKAILETO OMPEIeIEHHYIO 00 TPUMECEH.
Pasnen 2. Ileppoguyeckuii 3aK0H M MepHOANYECKasi CHCTeMa XuMHu4ecKux dj1emMeHToB /.M. MengeneeBa. CTpoenue atoma.



[TepBbie MOMBITKU KIIaCCU(DUKALUNA XUMUYECKUX dJIeMeHTOB. [ToHsITHE O Tpynmax CXOAHBIX AJIEMEHTOB. ECTeCTBeHHBIE ceMeNCTBA IIEIOYHBIX
METAJUIOB M TajoreHoB. biaroponneie rassl. Ilepumogmueckuii 3axkon /[.M.MenpeneeBa. Ileproanueckass cUCTEMa KaK €CTECTBEHHO — HAy4YHOE
KJIacCCU(UKAIUS XUMHYCCKAX d3JIeMeHTOB. TaOmmuHas (opMa MpencTaBiICHHs KIACCU(DUKANMA XUMHUYECKHX dJIeMEHTOB. CTpyKTypa TaOIHIIBI
«Ilepuomnueckasi cucrema xumuyeckux anemeHtoB [[.W. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl, nepuoasl. OUUYECKUNA CMBICT
MOPSAKOBOTO AJIEMEHTA, HOMEepa Mepuojia, HoMepa IpyIibl (IS 3JIEMEHTOB A-TpyIIn).

Crtpoenue aroMa: sipo U AIEKTpoHHas 000s104uka. COCTaB aTOMHBIX SiZIEp: IPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsi aTOMHOTO siipa, MaccoBOE
YHUCJI0, OTHOCUTENbHAA aToMHast Macca. CoBpeMeHHast GOpMYIUPOBKA TOHITHS «XUMUYECKUN STIEMEHT.

DnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 YHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CJIO€), €r0 EMKOCTH. 3arlOJIHEHNUE DJIEKTPOHHBIX CJIOEB Y
aTOMOB 2JIEMEHTOB TEPBOTO — TpeThero nepruoaoB. CoBpeMeHHast (GOPMyYITHPOBKA MEPHUOTUUECKOTO 3aKOHA.

3HavyeHne nepuoaudeckoro 3akoHa. Hayunsie noctmwkenus .M. MeHneneeBa: ucnpaBiieHHe OTHOCUTEIBHBIX aTOMHBIX Macc, MpeIcKa3aHue
CYIIIECTBOBAHUSI HEOTKPBITHIX DJIEMEHTOB, IMEPECTAHOBKH XUMHUUYECKHX OJIIEMEHTOB B Mepuoandeckoi cucrteme. KusHp u nesrenbHocTh .M.
Menneneena.

JdemoncTpaumnu:

®dusnyeckre CBOKWCTBA IIETOYHBIX METaUIOB. B3anmosencTBre OKCUAOB HaTpwsi, Maraus, ¢ocdopa, cepbl ¢ BOJIOM, UCCIEIOBAHUE CBOMCTB
MTOJIY4EHHBIX IPOAYKTOB. B3ammopelcTBue HaTpus W Kanus ¢ BOJOM. PHU3MUecKue CBOMCTBA TaJIOT€HOB. B3anMMOJENCTBHE aTOMHHMS C XJIOPOM,
OpoMOM U Ho10M.

Pa3znea 3. Ctpoenue BemecTna.

DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 31€MEHTOB. OCHOBHBIE BUbI XUMHUECKOW CBSI3U: KOBAJICHTHAs HEMOJISIPHAs, KOBAJEHTHAs MOJspHas,
MOHHAas1. BaeHTHOCTh AJIEMEHTOB B CBETE AIIEKTPOHHOU Teopuu. CteneHpb okuciaeHus. [IpaBumna onpenenenns CTeneHeil OKUCIEHU s 3JIEMEHTOB.

JdemoncTpaumnu:

ComnocraBneHue GU3NKO-XUMUYECKUX CBONCTB COCAMHEHUN C KOBAJIGHTHBIMU U MOHHBIMH CBSI3SMHU.

. TEMATHYECKOE IIVTAHUPOBAHMUE (110 pa3nesam)

n/n

Pa3nennl
NporpamMmbl

KoanuectrBo
4acoB

KoanuectrBoO
KOHTPOJIbHBIX
padoTt

KoanuectrBO
NMPaKTHYECKHUX
padoT

OCHOBHBIC
MOHSTUSI XUMUH (YPOBEHB
aTOMHO — MOJIEKYIISIPHBIX
PEICTaBICHUN)

55

3

6

[lepuonnueckuii
3aKOH U IEPUOANYECKAs
CUCTeMa XMMHUYECKHX
anemeHToB [[. 1.
MengeneeBa. CtpoeHue




aToMa
Crpoenue 5) 1 -
3 BemecTBa. XUMHYECKas
CBSI3b.
Pe3epBHOE BpeMmst 1
Hroro: 68 4 6

B aBTOpCKYIO MporpamMmy BHECEHBI HEKOTOPBIE U3MEHEHUS.
PezepBHOE Bpems (5 4acOB) UCTIOIB3YETCS CIEAYIONUM 00pa3oM:

¢
¢
¢

¢
¢

lgac — Ha poBeieHne 06o0IaroIero ypoka mno teme «llepBoHadaabHbIe XUMUUECKHUE TIOHSITHS

1 yac (IOMOTHUTENBHBIN) — HAa TPOBEACHUE MPaKTHUecKOM paboThl Ne 1

lvac - Ha pemieHue pacueTHbIX 3a1a4 «Haxok1eHrne MaccoBOM 1071 PaCTBOPEHHOIO BENIECTBA B pacTBOpE. BrIunciieHne Macchbl
PacTBOPEHHOTO BEIIECTBA U BOABI JUISI IPUTOTOBIICHUS PACTBOPA OMPEACIICHHON KOHIICHTPAITUN)

1 gac - Ha IpoBeIeHre 0000IIaIOIIEro ypoka 1o teme «BakHeime Kiacchl HeOPraHUYECKUX COCTMHCHUIN

ldac — Ha IpoBeieHrne 0000IIAIOIEro ypoka 3a Kypc XUMUHU § Kiiacca

OO0ocHoBaHMe: MPU U3yYECHUHN Ha3BaHHBIX TEM HEJOCTATOYHO BPEMEHU JJIsl MPOBEACHUS 0000IIaI0ONMX YPOKOB U YPOKOB IO PEIICHUIO PACUETHBIX U
KaueCTBEHHBIX 33/1a4, a YPOKU 3TH HEOOXOAUMBbI, TaK KaK HAllpaBJeHbl Ha pean3aliio BAXKHEUITNX TpeOOBaHHM K 3HAHUSIM yJal[uXcs — IPUMEHEHHE
noytydeHHBIX Y'Y /[ A5 BBINOIHEHHS] TPEHUPOBOYHBIX YIPaXXHEHUH U MOATOTOBKE K KOHTPOJBHOU padoTe.

dopmynHpoBKa Ha3BaHUI pa3/ieioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee mpaktuueckue paboThl, IeMOHCTpAIUH, J1a00paTopHbIe
OTIBITHI B3SITHI U3 IPOTPaMMBbI Kypca XuMuu it 8-9 kinaccoB aBtopa H.H. I'apa.



KAJIEHJIAPHO-TEMATUYECKOE ILIAHUPOBAHUE
Xumusi 8 kJjacc 6a30Bblii YpoBeHb (68 yacoB).

IIpuioxenunel

Ne Tema ypoka Kou-Bo JlaTa npoBeneHust Koppexunonnas Mpumeyanus
ypo pabota
4acoB IUIaH paxr
Ka
1 2 3 4 5 6 !
Pazgen 1. OcHOBHBIE NOHATHSA XUMIHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NpeAcTaBjeHnii) (55 yacos).
|. IlepBoHaYaIbHBIE XUMHUYeCKHE MOHSITHS (22 4.)
1. [Mpeamer xumun. BeriecTBa ¥ UX CBOWCTBA. 1 5.09
JI/O Nel: PaccMoTpeHue BEIIECTB € Pa3IHYHBIMU (DH3UUCCKHMMH CBOWCTBAMH.
2. MerTopl MO3HAaHUS B XUMUH. 1 7.09
3-4. | Ipaktuyeckas pa6ora Nel. IIpuémbl 6e30macHoii padoThI ¢ 000PYIOBAHUEM H 2 12.09. 14.09
BelecTBamMu. CTpoeHue NJIaMeHH. R
5. YucTele BelECTBa U CMECH. 1 19.09
JI /O Ne2: PasnesieHUe CMECH C TIOMOLIBIO MarHMTa. '
6. IIpakTuuyeckas padora Ne 2. OyucTKa 3arpsi3HEHHOI OBAPEHHOI COTU. 1 21.09
7. dusnyeckre 1 XUMUYECKUE SBICHUS. XUMHUIECKHAE PEAKIINH.
JI/O Ne3: Ilpumepsl ¢us. siBjeHuid (pacTHpaHHe caxapa B CTYyIKe, HarpeBaHHE
CTEKJISTHHOU TPYOKH). 1 26.09
J/O Neq: TIpumepsl XuM. SBIEHHH (TOpeHHE CBEYH, NPOKAJIMBAHHWE MEITHOU '
MIPOBOJIOKH, B3auMoJIeHCcTBUE MIENOUH ¢ b/, cepHON KHUCIOTHI C XJIOPUAOM Oapus
" T.J.).
8. ATOMBI, MOJIEKYJIBI U HOHBL. 1 28.09
9. BemecTBa MONEKYIIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. 1 3.10
10. IIpocTeie U cnoXHBIE BENIECTBA. XUMUYECKUE SJIEMEHTHI. 1 510
JI/O Ne5. O3HakoMIIeHHE ¢ 00pa3laMi MPOCTHIX U CIOXKHBIX BEIIECTB. '
11- 3HaKM XUMHYECKHX 31eMeHTOB. OTHOCHTEIbHAS aTOMHAs Macca. 2 10.10, 12.10
12.
13. 3aKOH ITOCTOSIHCTBA COCTAaBa BEIIECTB 1 17.10
14. | Xumnueckue ¢popmysasl. OTHOCHTETbHAS MOJICKYIISIPHAS Macca. 1 19.10
15. MaccoBast 7019 XUMHUYECKOTO DJIEMEHTA B COEIMHEHHH. 1 24.10
16. | BameHTHOCTh XMMHYECKHX 3JIeMEHTOB. OnpeeieHne BaJCHTHOCTH JIEMEHTOB 10 1 26.10

(dhopmynaM OMHAPHBIX COSIUHEHHI.




17. | CocraBneHne XUMHUYECKHX (GOpMYIT OMHAPHBIX COSAMHEHMH 110 BaJICHTHOCTH. 1 7.11
18. | AToMHO-MONEKYJSIpHOE YueHHe. 3aKOH COXPAHEHHUST MAaCChl BEIIECTB. 1 9.11
19. | Xumunueckue ypaBHEHHSI. 1 14.11
20. TuUIbl XUMUYECKUX PEAKIIUA.
JI/O Ne6: Pasznoxxenune ocHoBHOro kapoornara memu (11)) (Mmanaxwura). 1 16.11
JI/O Ne7: Peaxuus 3aMelieHUs MEIU JKEIEe30M
21. | TloBropenue u obobmenue mno Teme «IlepBoHaYaIbHBIE XUMHYECKUE TTOHSTHSD) 1 21.11
22. | Konmponvuas paooma Nel no meme: «llepeonauanvhvie xumuueckue noms- 1 23.11
mus».
I1. Kucaopon (54.). 1 28.11
23. | Kucnopog, ero o0masi XapakKTepUCTHKA, HAXOX/ICHUE B IPUPOJIE U MO yIEHHE. '
24, CgoiictBa kucnopojga. Oxcunpl. [Ipumenenue. Kpyroopot kucinopoa B npupoe. 1 3011
JI/O Ne8: O3HakomiieHHE ¢ 00pa3liaMi OKCHJIOB. )
25. | ITpaxkTuueckasi pa6ora Ne3. IToay4yeHue u CBOiCTBAa KHCJIOpO/A. 1 5.12
26. O30H. AIOTpONHS KUCIOPOIa 1 7.12
27. | Bo3myx u ero cocras. 1 12.12
I11. Bomopox (34.). 1 14.12
28. | Bomopon, ero o0uiasi XapaKTepUCTHKA, HAXOXKJICHUE B IIPUPOJIE, TIOJyICHUE '
29. CBolicTBa M IIPUMEHEHUE BOIOPO/A.
o 1 19.12
JI/O Ne9: BsaumopeiicTeue Bojopoa ¢ okcuaom mMea (| )]
30. | IMpaxkTuyeckasi padora Ned. «IlonyyeHue BOIOPOIA M HCCIeTOBAHHE €ro 1 2112
CBOIiCTB»
1V. Boga. PacTBopbl. (84.) 1 26.12
31. | Boga.
32. XUMHUYECKHE CBOMCTBA M IPUMEHEHHE BOJIBI. 1 28.12
33. | Boma — pacrBopurenb. PacTBopsi. 1 11.01
34. | MaccoBas 10711 paCTBOPEHHOT'O BEIIECTBA. 1 16.01
35. Pemenne pacuerHblx 3amau «HaxoxaeHue MaccoBOW JOJIM PAaCTBOPEHHOIO
BELIECTBA B pacTBOpe. BhIYMCIIEHNE MACCHI PACTBOPEHHOIO BEIIECTBA M BOIBI IS 1 18.01
NPUTOTOBJICHHUS PACTBOPA ONPEAEIEHHON KOHLIEHTPALIHI
36. IIpaktuyeckas paGora NeS. IlpuroroBjieHHMe PpacTBOpPOB cojeil ¢ 1 2301
onpeaeJIeHHOWH MacCOBOi /10J1eii PACTBOPEHHOI' 0 BellleCTBA '
37. [loBTOpenue n o6o0b6merne o Temam «Kuciaopomy, 1 25 01
«Bonopon», «Bona. PacTBopbD». ’
38. | Konmponvnas paooma Ne 2 no memam «Kucnopod», «Booopoo», «Booa. 1 30.01
Pacmeopury. '
V.Koiu4yecTBeHHbIE OTHOIIIEHUA B XUMUH (54.) 1 1.02
39. Morb — eAMHHMIA KOJMYECTBA BelecTBa. MolsipHasi Macca. )
40. | BpruucneHus Mo XMMHUYECKHM YPaBHEHUSIM. 1 6.02
41. | 3akon ABorajapo. MomsipHbIi 00bEM Ta30B. 1 8.02




42. OTHOCUTENbHAS IJIOTHOCTh Ta30B 1 13.02
43. | OObeMHbIe OTHOLIEHHUS ra30B IPU XMMUYECKHUX PEaKIUIX 1 15.02
44, VI. BaxkHeiimme KJjacchl HeOPraHm4ecKux coeqnuenmii (124.).
Oxcuppl: Knaccu(UKalys, HOMEHKIATypa, CBOMCTBA, MOJNydeHHE, MPUMEHEHHE. 1 20.02
JI/O Ne 10: B3aumojieiicTBrie OCHOBHBIX OKCHOB C KHCIOTaMHU.
45, Tunpoxcunsl. OcHOBaHMS: KiaccU(UKAISI, HOMEHKIATYpa, MOTydICHHUE. 1 22.02
46. XUMHUYECKUE CBOWCTBA OCHOBAHUI.
JI/O Nell: CpoiicTBa pacTBOPUMBIX M HEPACTBOPUMBIX OCHOBAHHUH.
JI/O Nel2: BzaumoeicTBre mIenovei ¢ KUCIOTaMU. 1 27.02
JI/O Nel3: B3aumMoneiicTBue HEpacTBOPUMBIX OCHOBAHUMN C KMCIOTaMH.
JI/O Nel4: Paznoxenue ruapokcuna meau (11) npu HarpeBanuu
47. | AmdorepHble OKCUIBI U THIPOKCHIBI. 1 29.02
JI/O Nel5: BzaumoseiicTBre THAPOKCHIA IMHKA C PACTBOPAMH KUCIIOT U IIET0YeH. )
48. Kucnotsl: coctaB, kiaccudukanms, HOMEHKIATypa, ONy4eHUE KUCIIOT. 1 5.03
49, XUMHUYECKUE CBOMCTBA KHUCIIOT.
JI/O Nel6: JleiicTBre KUCIIOT HA MHIUKATOPBI. 1 7.03
JI/O Nel7: OtHollieHHe KUCIOT K METAJIJIaM.
50. | Comnu: knaccudukalys, HOMEHKIATYpa, CIOCOOBI OMyIeHHsI 1 12.03
51. CaoiicTBa coneit 1 14.03
52. I'enernyeckas CBs3b MEX/y OCHOBHBIMM KJIACCAMU HEOPTAaHUYECKUX COEIMHEHUIN 1 19.03
53. | ITpakTuyeckasi padora Ne6. PenieHue IKCIEPUMEHTAILHBIX 32124 MO TeMe 1 21.03
«OCHOBHbBIE KJIACChl HEOPraHNYECKUX COeTNHEHUI» '
54, [loBTropenue u obOoOImIeHHEe TO Teme «BakHelme Kiacchl HEOPraHUYECKUX 1 204
COE/IMHEHUID
55. | Konmponsnas pavoma Ne3 no meme: «OcrosHble KaAcCbl HEOP2AHUYECKUX 1 4.04
COCOUHEeHU). )
Paznen 2. IlepuognyecKkuii 3aK0H M NepuoOaMYecKasi cucTeMa XuMu4ecKux djieMenToB .M. MennesneeBa. Ctpoenue atoma. (7 4acoB)
VII. llepuonnyeckuii 3aKoH u cTpoeHue atoma (74.). 1 904
56. | Kiaccudukaliss XUMHUUECKHUX DJIEMEHTOB. )
57. [lepuomuueckutii 3axkoH J1. 1. Menneneena. 1 11.04
58. INepuoanyeckast TabNUIA XUMHUYECKHUX JIEMEHTOB 1 16.04
59. | Crpoenne atoma. CocTaB aTOMHBIX sinep. M30TomsL 1 18.04
60. | PacnpezeneHue 3JIeKTPOHOB IO SHEPIETHYECCKHM YPOBHSIM. 1 23.04
61. 3HaueHne nepuoandeckoro 3akona. Hayansie noctmkenns [l. V1. Menzneneesa 1 25.04
62. [ToBTOpenue n 0606merne 1o Teme: [leproamyuecKuii 3aK0H U MIEpHOAHIecKast 1 30.04
cucreMa xuMuieckux dnmeMerToB /1. M. MenpeneeBa. CTpoeHune aToMa. ’
Paznen 3. Ctpoenue BemecTBa. XuUMHYeCKas CBSA3b. (5 4acoB)
VIIl. Ctpoenue BemecTBa. Xummuueckas cBs3b (74.) 1 205
63. DNEeKTPOOTPHUIIATENIEHOCTh XUMUIECKUX DJIEMEHTOB '




64. KoBanenTtHas cBsi3b. [lonsipHas v HEMOsIpHAs KOBAJICHTHBIE CBA3U. MIOHHAs CBSI3b 1 7.05

65. BaneHTHOCTH U CTeleHb OKUCIIEeHUs. [IpaBuiia onpeIeIcHUs CTeIICHEH OKUCICHUS 1 14.05
aeMeHTOB. OKHCITUTEIBHO-BOCCTAHOBUTEILHBIC PEAKITUH ’

66. | OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 1 16.05

67. | Koumponwvnas paboma Ned no memam: «I13 u IICX3 JI. H. Menoeneesa. 1 21.05
Cmpoenue amoma» «Cmpoenue sewyecme. Xum. ce:a3p» )

Pe3epBHoOe Bpems.
68. O0001IeHNE, CUCTEMATU3AITUS U KOPPEKIIUS 3HAHUN yJalUXcs 338 Kype XUMHU 8 1 23.05

Kjiacca




KPUTEPUHN OIEHKHW OBPA3OBATEJIBHbBIX PE3YJIBTATOB OBYYAIOIUXCA ITO XUMHUN

Cucmema ouyenueanus 6 npeomeme Xumus:
1. Ouenka yCcTHOIo OTBeTA.
OTMeTKa «5» :
- OTBET IOJIHBIM U IIPaBUJIbHBIN HA OCHOBAHUY U3YYECHHBIX TEOPUN;
- MaTepual U3JI0KEH B OMPEACICHHON JOTHYECKOM MOCIeIOBATEILHOCTH, TUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTCIIbHBIM.
OtrmeTKa «4» ;
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA CHOBAHUH W3YUYEHHBIX TEOPHIL;
- MaTepHall U3JI0KEH B ONPEICIICHHON JIOTUYECKOHN MOCIIeIOBATEILHOCTH, MPH ATOM JIOMYIIEHBI IBE-TPH HECYIIIECTBEHHbIE OMMOKH, HCTIPABJICHHBIE TIO
TpeOOBAHUIO YUUTEIS.
OtrMeTKka «3» :
- OTBET IMOJIHBIN, HO MPHU STOM JIOMYIEHa CYIECTBEHHAs OMMUOKA MJIM OTBET HEMOJIHBIN, HECBS3HBIM.
OTMeTKa «2%!
- TIpU OTBETE OOHAPY)KEHO HETIOHWMAHKE yJaIIMMCSl OCHOBHOTO COJIEpaHUs y9eOHOTo MaTepualia Wik JOMYIICHBI CYIECTBEHHBIC OMUOKH, KOTOPBIC
YYAIIAICS HE MOKET UCIIPABUTD MPU HABOSIIMX BOIIPOCAX YIUTENsI, OTCYTCTBHE OTBETA.
2. OneHKa IKCNepUMEHTANbHBIX YMeHnid. OTICHKa CTAaBUTCS HA OCHOBAaHWU HAOIOACHHUS 32 YUAITUMHUCS W MUCbMEHHOTO OTYeTa 3a paboTy.
OtMmeTKa «5»:

- paboTa BBINOJIHEHA TIOJHOCTHIO U IPaBUJIBLHO, CHCJIaHbI IPaBUJIbHBIC HAOIIOCHUS U BHIBOJIBI,
- SKCHEPUMEHT OCYILECTBJICH I10 TIJIaHy C YY€TOM TEXHUKH 0€30TaCHOCTH M MPABHJI paOOTHI C BEIIeCTBAaMHU U 000PYI0BaHUEM;
- TMPOSIBIICHBI OPraHU3allMOHHO - TPYIOBBIE YMEHHS, MOJJICPKUBAIOTCS YUCTOTa pabodyero mMecta M MOPSIOK (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS
PEaKTHUBBI).

OtmeTKa «4» .
- paboTa BHINIOJHEHA MPABUIBHO, CHAENaHbl MPaBUIbHbIC HAOIIOACHHS M BBIBOJIBI, HO MPU ATOM SKCIEPUMEHT MPOBEJICH HE TIOJHOCTHIO UITU JOMYIIE HbI
HECYyIIECTBEHHbIE OMIMOKU B padoTe ¢ BElIeCTBAMH U 000PYI0BaHUEM.

OtMeTKa «3»:
- paboTa BBINOJIHEHA MPABWIHHO HE MEHEEe 4YeM HAMOJIOBUHY WIIU JIOMYyIIEHA CYIIECTBEHHAsl OIIMOKAa B XOJIE€ SKCIIEPUMEHTAa B OOBSICHEHHH, B
opopmiieHHH pabOThl, B COOJMIOACHUM MPABWJI TEXHUKU OE30MACHOCTH Ha paboTe C BelIeCTBAMU M OO0OpYIOBaHHEM, KOTOpas MCIPABISETCS IO
TpeOOBAHUIO YUUTEINS.

OTMeTKa «2»:
- JIOTMyIIeHHI 1Be (M OoJiee) CyIIECTBEHHBbIE OIIMOKK B XOJE: JKCIEPUMEHTa, B OObSICHEHUH, B O(OpMICHUH PabOThI, B COOMIOACHUM TPABHI
TEXHHUKH 0€30MacHOCTH MPH paboTe C BEIIECTBAMHU U 000PYJIOBaHHEM, KOTOPBIC yJAIIUNCS HE MOXKET UCTIPABUTH JaXe 10 TPeOOBAHHUIO YUUTES;
- paboTa He BBITIOJHEHA, y YYaIIeToCs OTCYTCTBYET SKCIIEPUMEHTAILHBIE YMEHHUS.



3. OueHka yMeHHUil pelIaTh pacyeTHbIE 3a/a4M.

OTMeTKa «5»:

- B JIOTMYECKOM PACCYXKJICHUHU U PEIICHUH HET OIIMOOK, 3aJaua pelieHa palluoOHaIbHBIM CIIOCOO0M;

OTMmeTKa «4»:

- B JIOTHYECKOM PACCYXKICHHH W PEIICHUS HET CYIICCTBCHHBIX ONIMOOK, HO 3ajada pelieHa HepallMoOHAIbHBIM CIIOCOO0M, WIIM JIOMYIIEHO HE Oojiee
JIBYX HECYIIIECTBEHHBIX OIINOOK.

OtMmeTKa «3»:

- B JIOTHYECKOM PACCY)KJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIIECTBEHHAsI ONTMOKAa B MaTEMAaTUUYECKUX pacueTax.

OTMeTKa «2»:

- UMEETCsI CYIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCYXKJICHUM U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.
4. OueHkKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OTMeTKa «5»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBINA, BO3MOKHA HECYIIIECTBEHHAS OIITHOKA.
OTMeTKa «4»:
OTBET HEMOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtmeTKa «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JIOIYIIIEHA OJTHA CYIIIECTBEHHAs OIMMOKA W TPH 3TOM JIBE-TPH HECYIIECTBCHHBIC.
OTMeTKa «2»:
paboTa BHITIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY HJIM COJACPKUT HECKOJBKO CYIIECTBEHHBIX OIHOOK.
paboTa He BBITIOJIHCHA.
[Ipu orieHKE BBITIOJTHEHHS TMCHbMEHHON KOHTPOJIBHOM pab0Thl HEOOXOIUMO YUHTHIBATh TPEOOBAaHUS €IUHOTO OpdorpaduIecKoro perkuma.
5. OneHKa TeCTOBbIX padoT.

TecTpl, cocTosile W3 MATH BOIMPOCOB MOXKHO HKCIIOJIb30BaTh IOCIIE HM3y4eHHUs Kaxaoro marepuana (ypoka). Tect 3 10—15 Bompocos
UCIOJIb3YeTCs ISl mepuoandeckoro koHTposs. Tect u3 20—30 BompocoB HEOOXOAUMO HCTIOIB30BaTh ISl MTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHKUU KUCTIONB3YETCS CIENYIOLIas IIKaJia: sl TECTa U3 MSATH BOIIPOCOB

* HET OIIMOOK — OIIEHKA «5»;
* 0J[HA OIIIMOKA - OLIEHKA «4»;
* JIBE OIIMOKH — OIIEHKA «3»;
* TpH OIIMOKH — OIEHKA «2».
s recta u3 30 BOpoCcoB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIBHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;



* MeHbIIe 12 IpaBUIIbHBIX OTBETOB — OLICHKA «2».
6. Onenka npoekra.
[IpoekT oIleHHUBAETCS IO CISAYIOIINM KPUTEPHUSIM:
* coOoIeHNe TPEOOBAHUH K €ro 0(hOPMIICHUIO;
* HEOOXOIMMOCTh M JIOCTATOYHOCTh JUIS PACKPBITUS TEMbI IPUBEJICHHON B TEKCTE NIPOEKTa HH(OPMAIIHNH;
* YMEHHE 00YJaroIerocsi CBOOOIHO M3JIaraTh OCHOBHBIE HJICH, OTPAKEHHBIC B TPOCKTE;
* CITOCOOHOCTH 0OYUAIOIIETOCS TOHSTH CYTh 33/IaBAEMbIX WICHAMH aTTECTAIMOHHON KOMHCCHH BOTIPOCOB M C(HOPMYIIMPOBATh TOYHBIC OTBETHI HAa HUX.



YT1Bep:kaaw
Jupexrop MBOY COIII Ne 21
ML.JI. Xaynmnor

IMpuxka3 Ne 1 ot 28 asrycra 2023 1.
MyHuLUNaNbHOE OFOIKETHOE 00111€00pa30BaTEIIbHOE YUPEKICHUE
cpenHss oomeodpa3oBarenbhas mkoiaa Ne 21 umenu H.E. CkoOuenko
Pa6ouas nporpamma

HanmenoBanue yueOHOro npenmera Xumust

Kiacc 9

VYpoBeHs 0011ero 00pa3oBaHus: __OCHOBHOE o0liiee 00pa3oBaHue
VYuurens Kaprnenko Banentuna BiaagumuposHa

Cpok peanuzanuu nporpammsl, yueOHbiii rog_ 2023-2024 yueOHbIH o

KonnuectBo 4acoB 1o yueOHOMY T1aHy Bcero 68 wacoB/B ron; B Hesmenmo 2 dYaca

[ImanupoBaHue cocTaBieHO Ha ocHOBe Pabouelt mporpaMMel, . H.H. T'apa. IIporpamMmbl ¥ NpHMEpHOE TEMATHYECKOE IUIAHUPOBAHHE Kypca XMMHUHM K Y4eOHHMKaM XHMHHU
aBtopoB [.E. Pymsutuc, @.I". ®enpaman st 8-9 kinaccos u 10-11 kiaccoB 001ieo0pa3oBaTelibHbIX YUpexaeHni (0a30BbIil YPOBEHbD).

Vuebnuk: Pymsuruc I'.E. Xumusa. OcHoBbl o0miel xumun. 9 kimacc: yue6. Jling oOumieoOpasoBar. yupexnaeHuii: 0a30Bblii ypoBeHb — M.: Ilpocsemenue, 2011. PekomennoBad
MunncrepctBoM obpasoBanus 1 Hayku PO u BrimrouéH B DenepanbHblil HEpeUeHb YIEOHHKOB.

(Ha3BaHHe, aBTOP, I'OJI U3/IaHHs, KEM PEKOMEHI0BaHO)

Pabouyro mporpammy cocTaBui (a) Kapmenko B.B.
TIOJIIUCH pacinppoBKa MOMIUCH
PaccMoTpeHo Ha 3aceJaHuN CornacoBaHo
MO yuuTteneit xumun 3aMeCTHTENb JUpeKTopa 1o YBP

IIpoTokon Ne 1l _or28.08.2023r. B.B. Kacbsanos



Pabouasi nporpamma no xXumMuu Ui 9 Kjacca cocTaB/ieHa HA OCHOBE:

8.
9.

10.
11.
12.
13.

14.

3akona «O06 obpazoBanuu B Poccuiickoit deneparmum» ot 29.12.2012r. Ne 273- O3 (c u3MEHEHUSIMN);

denepanbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIFHOTO CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHus, yTBEPKAEHHOTO MPUKa3oM MuUHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @enepanun ot 17.12.2010r. Ne1897 (c u3MEHEHUSIMU U IOTIOJTHEHUSMH );

OcHoBHOI 00pa30BaTENbHON MPOrpaMMBbl IIKOJIbI;

V4ueOHOTO IIJ1aHA IIKOJIEL;

I'ogoBoro yuebHOro KajneHaapHoOro rpaduka Ha TEKyIUi y4eOHbIN TOI;

Paboueii nmporpammel o aBropctBom ['apa H. H. ®I'OC. Xumus. [Ipeqmernas muaus ydeOnukos I'. E. Pymsutuca, @. I'. ®enpamana. 8-9
knaccel. [Ipocsemenne. 2013r.;

Vyeonnka Pymsutuca I'.E., ®enpamana @. I'. Xumus. 9 knace. @I'OC. Ipocsemenne. 2017r.

OcHOBHBIE LIeJIU U 321a4M .

CO3/IaTh YCIOBUS ISl TIPOSIBIICHUS M PA3BUTHS CIOCOOHOCTEH M HHTEPECOB PEOCHKA,;

chopMUpPOBaTh JKEJTAHNUE U YMEHHUE YIUTHCS U HA ITOW OCHOBE 00ECIIEUUTh Pa3BUTHE y PEOCHKA YyBCTBA COOCTBEHHOTO JIOCTOMHCTBA;
MOTHBHPOBATh HHTEPEC K 3HAHHUSM U CAMOTIO3HAHHMIO;

OKa3aTh MOMOIIb B IPUOOPETEHHUH OTIBITa OOIICHUS H COTPYAHUYECTBA;

copMHpPOBATh NIEPBbIC HABBIKH TBOPYECTBA;

00ecreynTh JOCTATOYHO MPOYHYIO 0a3UCHYIO 00111e00pa30BaTENbHYIO MO ATOTOBKY.

o0ecneyuThb MOJIYYCHUC BBIITYCKHUKAMU KAa4YC€CTBCHHOI'O O6pa3OBaHI/I5{, MOATBEPKAACMOTO PE3yJIbTaTaMU HE3aBHCHUMOM OKCIICPTU3bI EI’ :‘),
pe3yibTaTaMi IMMOCTYIJICHUSA B IMIPECTUKHBIC y‘IC6HBIe 3aBCACHUS BBICIICIO U CPCAHETO HpO(i)eCCI/IOHaIILHOFO O6p330BaHI/IH

00ecneyuTh Pa3sBUTHEC TCOPECTUUCCKOI'O MLIIIJICHUA U BBICOKHI YPOBCHBb 06H.[eKy.]'ILTypHOFO Pa3BUTHA;

HN3y4yenue XUMHHM B OCHOBHOM IIIKOJIE¢ HANIPABJICHO:

* Ha OCBOCHHE BaXKHEHIIINX 3HAHUKM 00 OCHOBHBIX IMOHATUSX U 3aKOHAX XHUMUU, XUMHUYECKOMN CUMBOJIMKH,



* Ha OBJAJCHHE YMEHHUSMHU HAOIIONATh XWMHUYECKUE SIBJICHHSA, MPOBOAUTH XUMHUYECKUH SKCHEPUMEHT, MPOU3BOJUTH pPACUYeThl HAa OCHOBE
XUMUYECKUX (POPMYIT BEIIECTB ¥ YPAaBHEHHI XUMUIECKUX PEAKIIHIA;

®* Ha pPa3sBUTHC IIO3HABATCJIBbHBIX HHTCPECOB W HHTCIIICKTYAJIbHBIX CIIOCOOHOCTEN B nmponecce MnpoBCACHHA XHMHYCCKOTO JSKCICPUMCHTA,
CaMOCTOATCIBHOI'O HpI/IO6peT€HI/I$I 3HAHHUI B COOTBETCTBHUU C BO3HUKAKOIINMHU )KU3HCHHBIMHU HOTp€6HOCTHMI/I;

* Ha BOCHUTAHME OTHOLIEHUS K XMMHMM KaK K OJHOMY M3 (YHIAMEHTAJbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJEMEHTY O0OIedeoBeYeCKOn
KYJIbTYpBHI;

®* Ha MPUMCHCHUEC TMOJTYUCHHBIX 3HAaHUHA U YMCHI/Iﬁ JJIA 0€e30I1acHOr0 MCIIOJIb30BaHUS BCIICCTB U MAaTCpUaIOB B 6I>ITy, CETBCKOM XO3STMCTBE W Ha
IMPOU3BOJCTBC, PCHICHUA IMPAKTHYCCKUX 3aa4d B HOBCG)IHGBHOf/i KHU3HH, NPCAYHNPCKIACHUA HB.]'IGHI/If/i, HaHOCAIIUX BpPEA 3A0POBBIO YCJIOBEKA H
OKpYKarolleu cpene.

3agaum u3yyeHusl XMMHUH.

e @DopMHpPOBAHUE Yy yUYaIIUXCS 3HAHUS OCHOB XMMHUYECKOW HAyKH: BaXXHEHIHMX (PaKTOpOB, MOHATHN, XUMUYECKUX 3aKOHOB W TEOPHM, SI3bIKA
HayKH, JOCTYIHBIX 0000IIeHN I MUPOBO33PEHUYECKOTO XapaKTepa.

o PazButue ymenuit HabIIOAATh U OOBACHATH XUMHUUYECKHUE SIBJICHMUS, IPOUCXOSIINE B IPUPO/IE, Ta0OpaTOPHH, B IOBCETHEBHOM KHU3HH.

. (DOpMI/IpOBaHI/Ie CIIenuaJIbHbIX YMCHHﬁZ o6pamaTLc;1 C BCIICCTBAMM, BBIIIOJIHATH HECJIIOXKHBIC 3KCIICPUMCHTEIL, CO6J'IIOI[35I IMpaBHUJIN TEXHUKHU
6630HaCHOCTI/I; rpaMOTHO IIPUMEHATh XUMHUYCCKHUEC 3HAHUA B O6IH€HI/II/I C HpHpO,Z[Oﬁ B HOBCGHHGBHOﬁ KH3HHU.

. PaCKpHTI/Ie FyMaHHCTquCKOﬁ HAIIpaBJICHHOCTH XHWMHHU, €€ BospaCTanmeﬁ poJii B PCHICHHH TIJIABHbBIX HpO6J’I€M, CTOAIIUX IICPEN
YCJIOBCUCCTBOM, U BKJId/la B HAYYHYIO KApTUHY MHUDaA.

e PazpuTue NMYHOCTH 06yqa}01u1/1x051: HUX HHTCIUICKTYAJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHUC, q)OpMI/IpOBaHI/Ie Y HUX T'YMAHUCTHYCCKUX
OTHOILIECHUM U YKOJOTHUYECKH uenecoo6pa3H0ro IIOBCACHHUSA B 6I>ITy " B IIpoHecce pr,HOBOﬁ JCATCIIBHOCTH.

HJIAHUPYEMBIE PE3YJIBTATBI OB YYEHWA.

JINYHOCTHBIMH pe3yJbTaTaMi U3YYCHUA ITPEAMETA «XHUMHSD» SIBIISIOTCS CJICAYIOMINC YMCHUSA:

IloctrenenHo BBICTpAanNBATh COOCTBEHHOEC HCJIOCTHOC MUPOBO33PCHUC!



— 0CO3HABaTh COBPEMEHHOE MHOT000pa3ye TUIIOB MUPOBO33PEHHSI, OOIIECTBEHHBIX, PEIUTHO3HBIX, aTEHCTUYECKUX, KYIbTYPHBIX TPAAULIUN, KOTOpbIE
ONPEEIISAIOT pa3Hble 00BICHEHUS POUCXOASIETO B MUDE;

— C y4€TOM 3TOr0 MHOT000pa3usl MOCTETICHHO BBIPA0ATHIBATh CBOU COOCTBEHHBIC OTBETHI HA OCHOBHBIC JKH3HEHHBIE BOITPOCHI, KOTOPHIC CTABUT JIMYHBIN
JKU3HCHHBIN OIIBIT;

— YUUTBHCA IPpU3HABATh IIPOTUBOPCUYNBOCTDL U HGBaBepHIéHHOCTI) CBOHUX B3IJIAI0B HA MUP, BOSMOXHOCTb UX U3MCHCHUA.

VY4YHUTLCSA UCIOJIB30BAaTh CBOU B3IV bl HA MUDP JJIA 00BACHEHUS Pa3IMIHBIX CI/ITyaIII/II\/’I, pEeIICHN A BO3HUKAIOIIHUX HpO6J'ICM 1 U3BJICYCHUS )KU3HCHHBIX
YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U N3y4aTh B yUeOHHMKAX O pa3HbIM MpeaMETaM MaTepHal (U3 MaKCUMyMa), UMEIOIINN OTHOILIEHHE K CBO UM
HMHTEpecaM.

Hcnonb30BaTh CBOM UHTEPECH! AJIs1 BbIOOpA MHAMBHIYaTIbHOM 00pa3oBaTeIbHON TPaeKTOPUH, MOTEHIIMAIbHOM Oynyiiet npodeccuu u
COOTBETCTBYIOIIETO MPO(PIIHBHOTO 00pa30oBaHUsI.

[IproOpeTrath ONBIT ydacTus B Jej1ax, IPUHOCAIIUX MOJIb3Y JIFOJISM.

YuuTtbcs caMOCTOATEIbHO BIOWPATh CTUIIb MOBEJCHMS, TPUBBIYKY, 0OecrieunBaromne 6e30macHblii 00pa3 *U3HU U COXPaHEHHE 3/10POBbsI — CBOETO, a
TaKKe OJIM3KUX JIOICH U OKPYKAIOIIHX.

YuuTbcs caMOCTOATEIbHO IPOTUBOCTOSATH CUTYAIIUSM, IPOBOLUPYIOLIUM Ha IMOCTYIKU, KOTOPbIE YTPOKalOT OE30MaCHOCTH U 3/I0POBBIO.

BBI6I/IpaTI) IOCTYIIKH, HAICJICHHBIC HA COXPAaHCHHUE U 6epe>KHoe OTHOIICHUE K IMIPUPOJEC, 0COOEHHO )KHBOﬁ, n3deras IIPOTHUBOIIOJIOKHBIX ITIOCTYIIKOB,
IIOCTCIICHHO Y4aCh U OCBauBas CTPATCTHUIO pallMOHAJIBHOT'O IIPUPOA0IIOJIB30BAHMS.

Vuutbcs Y6e}KI[aTI) ApYrux JIIO,I[GI;'I B HGO6XOI[I/IMOCTI/I OBJIaACHUA CTpaTeFHeﬁ palroOHAJIILHOI'O IIPHUPOAOIIOJIBb30BAHUS.
Hcmons30BaTh 3KOJIOTHYSCKOE MBIIIICHUE JJIA BBI60pa CTpaTeruu COOCTBEHHOIO IOBECACHUS B KQYCCTBEC OI[HOI71 N3 ICHHOCTHBIX YCTaHOBOK.

Cpedcmeom paseumus JAYHOCTHBIX PE3YJIbTATOB CIIYKAT y‘Ie6HBII>i MaTepuraJl U MPOAYKTUBHBIC 3aIaHUA y‘Ie6HI/IKa, HanCJICHHBIC Ha 6-10 JIMHUIO
Pa3BUTHUA — YMCHUC OLICHUBATDH IMOBCACHUC YCJIOBCKA C TOYKH 3PCHUA XUMHYECKOH 0€30IaCHOCTH MO OTHOLIEHHIO K YCJIOBEKY U IIPUPOJL.

MeTtanpeaMeTHbIMHU PE3yJIbTaTaMU U3y4eHUs Kypca « XUMUs SBIsIeTCs: GOPMUPOBAHNE YHUBEPCAIBbHBIX YueOHbIX AercTBuil (Y'Y /).

Peeyviamuenvie YVII.

CamocrosTenbHO 00HApYKUBATh U (POPMYIUPOBATH MPOOIEMY B KIIACCHON M MHAMBHIyalbHON yueOHOM e TeNTbHOCTH.

BriaBurath BEpCHUHN PCHICHUA HpO6HCMBI, 0CO3HaBaTh KOHEYHBIN PpEe3yiIbTAaT, BLI6I/IpaTB N3 IMPEVIOKCHHBIX U UCKATh CAMOCTOATCIIbHO CPCACTBA
JAOCTHIXXCHUSA LICTIN.



CocTaBiiaTh (MHAUBUAYAIBHO WK B TPYIIIE) IUIaH PELIEHUs Npo0OaeMbl (BBIIOIHEHNS [IPOEKTA).
[ToxOupath K Kax10# mpodeMe (3agaue) aeKBaTHYIO €l TEOPETUIECKYIO MOJICTh.

PaboTas mo npenioKeHHOMY U CaMOCTOSATEIBHO COCTABJICHHOMY ILJIaHY, UCIIOJB30BAaTh HAPSIy C OCHOBHBIMU M JIOTIOJTHUTEIBHBIE CPEJICTBA
(cipaBoYHas IUTEpPATYypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED).

[1nanupoBaTh CBOIO HHIUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

Paborath 10 caMOCTOSATENBHO COCTABIEHHOMY IIJIaHY, CBEPSISICh C HUM U LENbIO IESTEIIbHOCTH, UCIIPABIIsAsS OMIMOKHU, UCTIOJb3YsS CAMOCTOSITENILHO
nosoOpaHHbIe cpescTBa (B ToM uncie u HTepHer).

CBO6OI[HO IIOJIB30BATHCA BI)Ipa6OTaHHI>IMI/I KpI/ITepI/IHMI/I OILICHKHU U CaAaMOOIICHKH, UCXOO U3 IIEJIN U UMCIOIIIUXCA KpI/ITepI/ICB, pasnnqaﬂ pCSYJ'II)TaT n
CIocoObI IeHCTBUI.

B xoze nmpencraBieHus MpoeKTa AaBaTh OIEHKY €0 pe3yIbTaTaM.
C&MOCTOHTCJ’IBHO OCO3HaBaThb HpI/I'—II/IHI)I CBOCTO ycnexa nimn Heycnexa 1 HAXOIUTH CHOCO6I)I BbBIXOJ1a U3 chyauI/m Heycnexa.
YMeTb OIEHUTH CTETEeHb YCTICITHOCTA CBOCH MHIMBUIYAIbHOW 00pa30BaTeIbHOM ACSITEIBHOCTH.

JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM Kaue€CTBAM U YepTaM XapakTepa («KaKOB s»), ONPeAesTh HallPaBICHUs CBOET0 Pa3BUTHS («KAKHUM s XOUY CTaThy,
«4TO MHE JUI 3TOTO HAJ0 CACTATh).

Cpeocmeom ¢hopmuposanus peryassTUBHBIX Y'Y [l ciyKaT TEXHOJIOTHS POOIEMHOTO JUajiora Ha 3Tare U3yueHHsl HOBOTO MaTepralla M TEXHOJIOTHS
OIICHUBAHMsI 00Pa30BaATEIBHBIX JOCTHIKEHUH (YUCOHBIX yCIIEXOB).

Tloznasamenvuvie YV/I:

AHaJ'II/I3I/Ip0BaTB, CpaBHHUBATb, KJ'IaCCI/I(i)I/II_II/IpOBaTB n 0606H_IaTI> IIOHATHSA:

- AaBaTb OIPCACIICHUC IIOHATHUAM Ha OCHOBC U3YUYCHHOI'O Ha PAa3JIMYHBIX ITPEAMCETAX yqe6Hor0 MaTtcpuraia,

- OCYHICCTBJIATD JIOTHYCCKYIO OIICPALIUIO YCTAHOBJICHHUA POAO-BUIOBBIX OTHOMGHHﬁ;

- O606H_IaTI> MOHATHS — OCYHICCTBIIATH JIOTUYCCKYHO OIICpalrIO IepexoJa OT MOHATHA C MCHbIIIUM 00BEMOM K MOHATHIO C OOJIBIIUM 00BEMOM.
CTpOI/ITb JIOTUYCCKOC paCCyXKICHUC, BKIIIOYAOIICC YCTAHOBJIICHUEC IPUYHUHHO-CIICACTBCHHBIX CBS3€IL.

CO3,[[aBaTB MOJCIIN C BBIACIICHUEM CYHICCTBCHHBIX XaPAKTCPUCTUK O6’LCKT3., Hp606pa30BBIBaTB MOACIH C ICJIIBIO BBISABICHUSA O6I_I_II/IX 3aKOHOB,
ONpCACIIOIINX JAHHYIO IPCIMETHYTO 001aCTb.

Hpe,[[CTaBJ'IHTL HH(bOpMaL[HIO B BUJC KOHCIICKTOB, T8.6J'II/II_I, CXEM, l"pa(I)I/IKOB.



[IpeoOpa3oBbIBaTh HH(GOPMAIIHMIO U3 OJHOTO BUAA B APYroi U BEIOMpATh yA0OHYIO AJ1s ce0s1 popMy HUKCALUU U TPEACTaBICHUS HH(DOPMAIHH.
[IpencraBnsaTe nHGOPMAIHIO B ONTUMAIBHON (hOpMe B 3aBHCUMOCTH OT aJpecara.

[ToHnMas NO3UIMIO JPYTrOT0, Pa3INyaTh B €0 PeUn: MHEHHE (TOUKY 3PEHHS), I0KAa3aTeIbCTBO (ApPIyMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI, TeOpuH. [l
3TOr0 CaMOCTOSTEIbHO UCIOIb30BaTh PA3IMYHbIE BU/IbI UTEHUS (U3ydarolllee, IPOCMOTPOBOE, O3HAKOMUTEIBLHOE, IOMCKOBOE), IPUEMBI CIIyILIAHU 5.

CamoMmy co371aBaTh HCTOYHUKY UH(POPMAIIMU PA3HOTO THIIA U U Pa3HBIX ayJUTOPHIA, COOM0AAaTh MH(POPMALMOHHYIO THTUEHY U TTPaBHIIa
MH(}OpPMaLMOHHON OE30MMaCHOCTH.

VYMeTh UCITOIB30BaTh KOMITIBIOTCPHBIC U KOMMYHUKAIITMOHHBIC TCXHOJIOTMHU KaK MHCTPYMCHT I JOCTUKCHHUA CBOUX IICJ'ICIZ. YMeTrn BI:I6I/IpaTI)
AICKBATHBIC 3a/1a4€ HHCTPYMCHTAJIbHLIC IPOTpaMMHO-aIllnapaTHbIC CPEACTBA U CCPBUCHI.

Cpeocmeom popmuposanus o3HaBaTeNbHBIX Y'Y | cimyxaT yueOHBIN MaTepHall U IPOyKTUBHBIE 33JaHusl yueOHUKa, HalleJIeHHbIe Ha | —4-1 TUHUN
pPa3BUTHS:

- OCO3HAHHE PoJu BemiecTB (1-g TUHUS pa3BUTHSA);

- paccCMOTpeHHe XUMUYECKHUX MPOLECCOB (2-5 TMHUS Pa3BUTHUSA);

- UCTIOJIb30BaHUE XUMHUUCCKHUX 3HAHUH B OBITY (3-51 TUHUS Pa3BUTHS);

- 00BSICHEHHE MHUpPA C TOYKH 3PCHUS XUMHUH (4-5 TMHUS PA3BUTHS);

- OBJIAJICHHE OCHOBAMH METOJIOB €CTECTBO3HAHUS (6-51 JINHUS PA3BUTHS).

Kommynuxamuenvie YV/I:

OTtcTauBasi CBOIO TOUKY 3pEHHS, IPUBOJAUTH aPTyMEHTHI, MOATBEPKAast UX (paKTamHu.
B muckyccun ymeTh BBIIBUHYTH KOHTPApryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaJIeHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

Yuurtecs KPUTHYHO OTHOCUTBLCAI K CBOCMY MHCHUIO, C JOCTOMHCTBOM IIPU3HABATDH OIINOOYHOCTE CBOEr0 MHEHHS (CCJ'II/I OHO TaKOBO) U KOPPCKTUPOBATH
€ro.

ITonumast mo3uIUIO ApPYyroro, pasjm4arb B €ro peynu: MHCHHUC (TO‘IKy 3peHI/I$I), J0Ka3aTcCJIbCTBO (aPFYMeHTbI), (baKTBI; I'IoTE3bl, aKCUOMBI, TCOPHHU.
YMeThb B3IVIHYTH Ha CUTYalluIo C MHOM NO3UILUU U JA0roBapmuBaThbCA C JIIOAbMH MHBIX MO3UIHH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]] ciiykat TeXHOJIOTus MpobIeMHOTro quanora (mo0yXaarolinii ¥ OIBOASIINN Auajor) u paboTa B
MaJbIX TpyMax, TaKXkKe MCIOIb30BaHUE Ha YPOKaX AIEMEHTOB TEXHOJIOTUU MTPOIYKTUBHOTO YTEHHUSI.

IlEBﬂTI/lK.TIaCCHI/IK HAYYHUTCHA:

* OOBSICHSATH CYTb XUMHWYCCKUX MMPOLCCCOB U UX NPUHIUIIUAIIBHOC OTIINYHUC OT (I)I/I3I/I‘-IGCKI/IX;



¢ Ha3bIBATb IMPU3HAKU W YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKI_[I/Ifl;

* YCTAHABJIMBAThH MPUHAIICKHOCTh XUMHUECKOW PEAKIUH K ONPEACIEHHOMY THITY IO OJHOMY U3 KJIacCH(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIy U
COCTaBy MCXOTHBIX BEUIECTB U MPOIYKTOB PEAKIIUH (PEAKIINU COSAUHEHHS, PA3JIOKEHHS, 3aMEIIEeHIs 1 00MEHa); 2) MO BBIICICHUIO HITH MOTIIOMICHUIO
TEIUIOTHI (PEAKIIMH 3K30TEPMUUYECKHUE U FHAOTEPMUUECKHE); 3) M0 U3MEHEHUIO CTENICHEW OKUCIEHMSI XUMUUECKUX 3JIEMEHTOB (PEAKIIMN OKHUCIUTEIbHO-
BOCCTaHOBHTEJBHBIC); 4) 0 00OpaTUMOCTH Tporiecca (peakuuu oOpaTuMbIe B HEOOpaTHMBIE);

¢ Ha3bIBaTh (1)aKTOpI:I, BJIMATOIIUEC HA CKOPOCTHh XUMHNYCCKUX peaKquI;
¢ Ha3bIBaThb (1)aKTOpI:I, BJIMATOIIME HA CMCHICHUC XUMHNYCCKOTO PaBHOBCCHUSA;

* COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMAIIMM KUCIIOT, IIeJI0UeH, COJIeH; MOIHbIE U COKPALEHHbIE HOHHbBIE YPaBHEHUSI peakuii oOMeHa;
YPaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIHA 10 (hopMyIaM/Ha3BaHUSIM UCXOJIHBIX BEIIECTB; OMPEACISTh HCXOIHBIC BEMIECTBA 110
(dbopmynamM/Ha3BaHUSAM IPOAYKTOB PEAKIIMH;

* COCTaBJISITh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH («IIETIOUKE)) MPEBPAIIeHUH HEOPraHMYECKUX BEIIECTB PA3INYHBIX
KJIaCCOB;

* BBISIBJIATH B IIPOIIECCE FKCIIEPUMEHTA NMPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAaHUH XUMHUUECKON peaKinu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OIIpENIeNATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0OUEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHbIE PEAKLIMH, TIOTBEPKAAIOIINE HATUUKE B BOJIHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX KATHOHOB U AaHUOHOB.

* ONPECIIATh MPUHAIC)KHOCTh HEOPTAHUUECKHUX BEIIECTB K OJTHOMY M3 M3YYCHHBIX KJIIACCOB/TPYIII: METaUIbl 1 HEMETAJLIbI, OKCHJIbI, OCHOBAHHSI,
KHUCJIOTBI, COJIH;

¢ COCTaBJIATH (bOpMy.]'IBI BCIICCTB I10 UX HAa3BaHUAM,
¢ OIMPCACIIATb BaAJICHTHOCTb U CTCIICHDb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX,

¢ COCTaBJIATH (bOpMy.]'IBI HCOPTraHUYCCKUX COCIMHEHUH I10 BaJICHTHOCTSIM U CTEIICHSIM OKUCICHUS QJICMCHTOB, a TAKXKEC 3apsAdaM HOHOB, YKa3aHHbBIM B
Ta6J'II/H_Ie pacTBOPUMOCTHU KHUCIIOT, OCHOBaHMH U COJ'ICfI;

* OOBSCHSATH 3aKOHOMEPHOCTU U3MCHCHU (I)I/ISI/ILIGCKI/IX 1 XUMHUYECKHX CBOMCTB MMPOCTBIX BCHICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJIOB) 1 UX BBICHIUX OKCHIO B,
O6paSOBaHHI>IX 9JICMCHTAMHU BTOPOI'0 U TPETHETO IICPUOHOB;

¢ Ha3bIBaThb O6IJ_II/IC XUMHNYCCKHE CBOﬁCTBa, XapaKTCPHBIC UIA T'PYIIT OKCUIAOB: KUCJIOTHBIX, OCHéBHBIX, an)OTepHBIX;

¢ Ha3bIBaTh 06H_II/IC XUMHNYCCKHE CBOﬁCTBa, XapaKTCPHBIC UIA KaXKXJI0I'0 U3 KJIACCOB HCOPraHNMYCCKUX BCIICCTB: KHUCJIOT, OCHOBaHHﬁ, COHCﬁ;



* IPUBOJIUTH IPUMEPHI PEAKIU, TOATBEPIKAAIOIIUX XUMUUECKUE CBOIICTBA HEOPraHUYECKHUX BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAaHHUN U COJIEH;
* OIIPENIENISITh BEIIECTBO-OKHUCIUTEND U BEILIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUX;

* COCTaBJISITh OKUCIUTEIFHO-BOCCTAHOBUTENILHBIN OaaHC (U1 M3y4EHHBIX PEAKINiA) 10 MPEI0KEHHBIM CXeMaM PEeaKIIHii;

* IPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TIOATBEPKIAIONINE XUMHUECKIE CBOMICTBa OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIECTB;

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI 110 NOJIYYEHUIO M COOMPAHUIO I'a3000pa3HbIX BEILECTB: BOJOPOA, KUCIOPOIa, YIIEKHCIOro ra3a, aMMHUaKa;
COCTaBJISATh YPABHEHUSI COOTBETCTBYIOUIUX PEAKIUH.

JeBATHKJIACCHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCS:

* COCTAaBJIATh MOJICKYJIIPHBIE U IIOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

* IPUBOJIUTH ITPUMEPBI PEAKLIH, TOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aNMOCBSI3U MEXIY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILECTB;
* IPOTHO3UPOBATH PE3YJIbTATHI BO3AECUCTBUS Pa3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM peaKkiui;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS Pa3IMUHBIX (JaKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATh OKHUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIIBHBIC CBOIICTBA C yLIéTOM CTEIICHEH OKUCIICHUS DJIEMCHTOB,
BXOJAIIUX B €T0 COCTAaB,

® BBIABJIATH CYIIECTBOBAHUE Te€HETHYECKOM B3aMMOCBSI3HU MCXKIY BCIICCTBAMU B pAAY: ITPOCTOC BEHIECTBO — OKCUA — I'MAPOKCH — COJIb,

¢ XapaKTCpHU30BaATb 0co0OKBIe CBOiCTBA KOHLOCHTPHUPOBAHHBIX CepHOﬁ M a30THOU KHUCJIOT,

* IPUBOJUTH IIPUMEPHI ypaBHeHI/Iﬁ peaKHHﬁ, JICXKaMX B OCHOBE IIPOMBIIIIIICHHBIX croco0oB IIOJIY4YCHUS aMMHUAKa, CCpHOﬁ KHCJIOTHI, YyI'yHa U CTAJIA,
¢ OIIMCBhIBATH (1)I/I3I/I‘{CCKI/IG U XUMHUYCCKHUC ITPOLECCCHI, ABJIAIONIUECA YaCThIO KPYIOBOPOTA BCHICCTB B IIPUPOJIC,

¢ OPraHru30BbIBAThH, IPOBOANUTD YHCHHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHUIO CBOMCTB BCIICCTB, MMCIOIHUX BAKHOC ITPAKTHYCCKOC 3HAYCHUC.

1. COAEP/KAHUE YYEBHOI'O KYPCA

XUMMUSA 9 knacc 6a3oBblii ypoBeHb (684acoB)



IHoBTOpenue kypca xumuu 8 kiaacca (5 4). [lepuoanueckuii 3aKoH U neprouyecKas cucrema xum. snnemeHToB Jl. M. MenjeneeBa B cBeTe CTpOEHUs
aToMOB. Xumudeckas cBsi3b. CtpoeHue BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIUHEHMM: UX COCTaB, Kiaccudukaius. OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAMHEHUI: X CBOMCTBA. PacU€Thl MO XUMHYECKUM YPAaBHEHUSM.

Hemonctparmu. Tabmuna «Buner cBszeii». Tabnuna « TUIBI KPUCTAITMYECKUX PEIIETOK

Paznen 1. Muoroo6pasue xumnueckux peaxkuuii (18 u).

Tema 1. Knaccudukanust Xumudeckux peakuui (6 1)

Knaccudpukanuss XMMHUYECKUX peaklui, peaklUd COSAUHEHHUs, pa3JIoKeHUs, 3aMelieHus, oOMeHa. OKHUCIUTENbHO - BOCCTAaHOBHUTEIbHBIE pPEAKLUU.
OxucauTenb, BOCCTAHOBUTENb, MIPOLIECCHl OKUCIIEHUS, BOcCTaHOBJIEHUA. COCTaBIE€HNE YPAaBHEHUN OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIHUI C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOTO OanaHca.

TemoBbie 3¢ (ekThl XUMUYECKUX peakiuil. DK30TepMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.

Tepmoxumnueckne ypaBHeHUs. CKOPOCTh XMMHYECKHMX peakiuil. PakTopsl, BIMSIONME HA CKOPOCTh XUMHUYECKHX peakuui. lIlepBoHaudanbHbIE
MIPEJICTaBJICHUS O KaTaJlu3e.

Jemoncmpayuu. [{lemoncmpayus onvlmos, 8blACHAIOWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX PeaKyuti om pasiuiHblx pakmopos.

Tabnuywr « Obpamumele peakyuuy, «Xumudeckoe pagrnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.

Pacuemnvie 3a0auu. Pacuemosl no mepmoxumuyeckum ypasHeHUsIM.

Ilpakmuueckas paooma Nel. H3zyuenue eruanus ycio6uil nP08eOCHUs XUMUYECKOU PeaKkyuu Ha e€ CKOPOCHlb.

Oo6patumbie peaknun. [TIoHATHE O XUMHUYECKOM PaBHOBECHH.

Tewma 2. Dnexrponutudeckas auccoruanus (12 1)

XUMUYECKUE peaklliy, UAYIIHE B BOJHBIX pACTBOpaX. DJICKTPOIUTHI U HEANeKTpoiauThl. Monbl. KaTroHs! v annonsl. ['uapaTHas Teopus pacTBOPOB.
DNEeKTPOIUTHYECKAs AUCCOLMAILIMS KUCIOT, OCHOBaHMM, coneil. Cnabble U CHIbHBIE AIEeKTponThl. CTeneHb quccouuanui. Peakuuu MOHHOTO 0OMeHa.
YcnoBus npoTekaHus peakuuii 0OMeHa 10 KoHIa. XMMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCTMHEHUI B CBETE MPEICTaBICHUN 00
AIIEKTPOJIUTUYECKOM TUCCOLMAIIUU U OKUCIUTENEHO — BOCCTAHOBUTENBHBIX PEAKIUIX.

[TonsiTue o rUAPOIU3E COJICH.

Pacuémei no ypasnenusm xum. peaxyuti, eciu 00HO U3 8ewiecms OaHo 8 u3dbImKe.

Lemoncmpayuu. Ucnvimanue pacmeopos geujecma Ha 371eKmpudeckyro nposooumMocme. JleudiceHue uoH08 8 31eKmpuieckom noJe.

Jlabopamopuvie onvimsl. Peakyuu obmena medcoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckan paboma Ne2. Pewienue sxcnepumenmanpuulx 3a0ay no meme « Ceolicmea KUuciom, 0CHOBAHUIL U COJIEIl KAK IT1eKMPOTIUNIO6).
Konmponvnasa paboma Ne 1 no memam «Knaccugpukayus xumuyeckux peakyuity u « J1eKmpoaumudecKas Ouccoyuayusy.

Pa3nes 2. MHoroodpasue BemecrTs.
Tewma 3. ['anorens! (4 1)
Hewmerannel. ['anorensl. [losoxeHne B IEpUOANYECKON CHCTEME XUMHUYECKUX NIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxieHue B pupoe.



@du3nueckue M XMMHYECKHE CBOMCTBA rajioreHoB. [lomyueHune u npumMeHeHue ranoreHoB. Xnop. dusmyeckue U XUMUYECKHE CBOWCTBA XJOpA.
[Ipumenenue xsopa. XnopoBoaopond. @uznueckue cpoiicta. [lonyuenue. CongHasa kucinora u ee conu. KauecTBeHHast peakuus Ha XJIOpPUJ — HOHBI.
PacnioznaBanue xaopuaoB, OpoMHUI0B, HOUI0B.

Lemoncmpayuu. @usuueckue ceoticmea 2anozenos. llonyuenue xa10poeooopoda u pacmeopenue e2o 8 800e.

Jlabopamopuvie onvimwi. Pacnoznaganue consiHoll KUCI0mMbl, XI10pU008, OpomMudos, uooudos u tood.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyueHue €€ ceolicma.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxeHne B MepuoaAWYECKON cHCTEME XMMUYECKHX JIEMEHTOB, CTpoeHHe X aToMoB. Cepa. AmtoTponust cepbl. Pu3nyeckue u
XxuMudeckne cBoictBa. Haxoxaenue B npupose. [Ipumenenue cepsl. CepoBomopoa. CepoBoaopoaHast KHCIoTa U ee coii. KadecTBeHHast peakiws Ha
cynbbua- nousl. Oxcun cepst (1V).

Cepnast kucnotra. XUMHYECKHME CBOMCTBA pa30aBiIeHHONW M KOHLIEHTPUPOBAHHOW cepHOM KuciaoThl. KadecTBeHHas peakuus Ha Cynb(aT- HOHBIL
XUMHUYECKUE PEAKITHH, JICKAIIUE B OCHOBE MOTyYSHHS CEPHON KHCJIOTHI B TIPOMBIIUIEHHOCTH. [IpriMeHeHrne cepHON KUCITOTHI.

Jlemoncmpayuu. Annomponus KUC10pooa u cepovl. SHAKOMCMBO € 0OPAYAMU NPUPOOHBIX CYIbPUI08, CYIbGHAMO8.

Jlabopamopnwvie onvimoi. Pacnosunasanue cyivuo-, cyivpum- u cyibpham-uoHos 8 pacmseope

Ipaxmuueckasa paboma. Pewenue sxcnepumenmanvhuix 3a0ay no meme « Kuciopoo u cepay.

Tema 5. Azot u pochop (9 u)

Azot u docdop. [lonoxeHnrne B MepUOIUIECKON CUCTEME XUMHYECKUX JIEMEHTOB, CTPOCHUE MX aTOMOB. A30T, (U3HYECKHE M XUMUYECKUE CBOMCTBA,
nosyueHue u npumenenue. Kpyrosopot azora B npupozae. AMmuak. @u3ndyeckue U XUMUYECKHe CBOMCTBaA, MoJdydeHue, npuMenenne. Coiau aMMOHUSL.
A30THas KHCIIOTa U ee cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydyeHrne a30THON KUCIOTHI B 1aboparopuu. XUMUYECKUE PEAKIIUH,
JeXKalye B OCHOBE MOJYYeHUS a30THOM KUCIOTHI B poMbiiieHHOCTH. [Ipumenenue. Conu. A30THbIE YIOOpEeHHUS.

dochop. Amnorporus. Puznveckue u xumuieckue cpoictBa. Oxcua pochopa (V). DochopHas KUCIOTa, €€ COJM U yI0OpeHus.

Lemoncmpayuu. I[lonyuenue ammuara u e2o pacmeopenue 6 goode. O3HakomieHue ¢ 00pasyamu npUpoOOHsbIX HUMpamos, ghocghamos.

Jlabopamopuvie onvimsi. Bzaumooeticmeue conetl ammonusi co wjeroyamu. O3HaKomieHue ¢ a3omuuimu u pocgoprvimu y0oopeHusmu.

Ilpakmuueckaa paooma NeS. Ilonyuenue ammuaka u uzyuenue e20 c0icma.

Pewenue 3a0au na onpedenenue maccogoii (006EMHOLL) 00U 86IX00A NPOOYKIMA PeaKyuu Om meopemuyeck 803MONCHOSO.

Tema 6. Yraepon u kpemHui (8 1)

VYraepon u kpemHuil. IlojoxeHue B mepuoIUYEcKO cHcTEME, CTpPOEHHE aTOMOB. YriepoAd. AsutoTpornus. Puznyeckue W XUMHUYECKHE CBOWCTBA
yriepoja. AncopOuus. YrapHblid ra3. YTIeKucslii ra3. YrojgpHas KUcIOTa U ee coyu. KauecTBeHHas peakuus Ha kapOoHaT — MOHBL. KpyroBopot B
IpUpO/IE.

Kpemuuii. Oxcun kpemuus (1V). KpemHueBast Kucinora u ee COJIH.

Crexio. [lemeHT.



Hemoncmpayuu. Kpucmannuueckue pewlemku aimasa u epaguma. 3Hakomemeao ¢ oopasyamu NPUpoOHbIX KapooHamos u cuirukamos. O3Hakxomienue ¢
pasauuHuMu suoamu monauea. O3HaKomieHue ¢ U0amu cmexia.

Jlabopamopnvie onvimosi. O3HAKOMIEHUE CO CEOUCMEAMU U B3AUMONDPEBPALYEHUAMU KAPOOHAmMOo8 u cudpoxkapbonamos. Kauecmeennvie peakyuu Ha
KapOoHam- u CUNUKAM-UOHDL.

Ilpakmuueckasa paooma Neb. Ilonyuenue oxkcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnosnasanue kapoonamoe.

Pewenue 3aoau mna eviuucnenue maccel unu 00véma NPoOyKmMa peaxyuu no U3BECMHOU Macce Ulu 00bEMY UCXOOHO20 Beujecmsd, COO0EepHCauieco
npumecu.

Konumponsnan paboma No2 no meme «Hememannwiy.

Tema 7. O0uue coiictBa metayios (11 1)

Mertamnel. [lonoxkeHne B MEPUOIUYECKON CHCTEME, CTPOEHHWE aTOMOB. MeTajinueckas CBA3b. PU3MYECKHE CBOWCTBA. PsA aKTUBHOCTH METAJUIOB.
cBoiicTBa MeTayioB. O0mue crnocoObl momydeHus. CriaBbl METAJIOB.

[Ilenounbie MeTauibl. [loiokeHne B MEpUOAMYECKON CUCTEME, CTPOCHUE aTOMOB. DPU3nMYeckre M xuMuueckue cBoiictBa. [Ipumenenue. Haxoxaenue
B MPUPOJIE.

[[lenounozemenpHbie MeTauibl. [lon0KeHNEe B MEPUOAMYECKONW CHUCTEME, CTpoeHHEe aTroMOB. DU3MYECKHE W XMMHUYECKHE CBOWCTBA. I[IpumeHeHue.
Haxosxnenue B mpupoae. Maruuii 1 KainbIiuii , UX BaKHEHWIME coenHeHUS. JKECTKOCTh BOIBI M CIIOCOOBI €€ YCTPaHECHHS.

Amomunnii. [lomoxkeHue B MEPUOIUYECKON CHCTEME, CTpOoeHHE aTtoMoB. Dusmueckue W Xxumudeckue cpoiictBa. I[Ipumenenune. HaxoxneHnue B
npupoae. AMGOTEepHOCTh OKCUAA U THIPOKCH/IA ATFOMUHHSL.

Keneso. [lonoxenne B MepUOIUYECKON CHCTEME, CTPOEHUE aTOMOB. DU3NUecKue W XUMUUeckue cBorctBa. [lpumenenue. Haxoxaenue B mpupoe.
Baxneiimme coequHeHus xKene3a: OKCUIbI, TUAPOKCU Bl 1 cotu kenesa (1) u xxenesa (111). KauecTBeHHast peakius Ha HOHBI.

Jemoncmpayuu. 3uakomcmeo ¢ o0bpazyamu 6adCHeuwux conell Hampus, Kaius, NPUPOOHbIX COeOUHEHUU Kaabyus, pyoamu dicenesd, COeOUHEeHUIMU
anomMunus. Bzaumooeticmaue wjenoyHvlx, weiouHo3eMeNbHbIX Memaiios U anoMuHus ¢ 600otl. Cocueanue dxcene3a 8 KUCIopooe U Xaope.
Jlabopamopuwsie onvimol. [lonyuenue cudpokcuoa anoMunus u 83aumooeticmsue e2o ¢ kuciomamu u werouamu. Ilonyuenue euopoxcuoos sceneza(ll) u
(111) u 83aumoodeticmsue ux ¢ KUCIOMAMU U WETOYAMU.

Ilpakmuueckaa paooma Ne7. Pewenue ykcnepumenmanvuvlx 3a0ay no meme «Memannwt u ux coeouHeHus.

Konmponvnasa paboma Ne3 no meme «Qougue ceoiicmea memanioe»

Paznen 3. KpaTknii 0030p BakHeHIIIMX OPraHM4YeCKUX BelIeCTB.

IIpenmer oprannyeckoit xumuu. Heopranndyeckue u opraHudeckue COE€MHEHUs. YTIEepoJl — OCHOBA KU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aToMa
yIJ€poAa B OPraHU4ECKUX COCTUHEHUSIX.

VYraeBonopoasl. IlpenensHble yriaeBogoposl. MetaH, 3taH, nponad. CTpyKTypHble (OpPMYIbl YIieBoJ0OpoJIoB. ['oMonoruueckuil psij npenenbHbIX
yraeBonoponoB. ['omonorn. ®@usnyeckue U XMMHUYECKUE CBOMCTBA NPEIENIBHBIX YIIEBOAOPOJOB. Peakuuu ropeHne m 3amemieHus. HaxoxxaeHue B
npupoje. IIpumenenue.



HemnpenenbHubie yrieBoaopoibl. DTUICHOBBIM Psii HEMPEIEIbHBIX YIJIEBOJIOPOJOB. DTUiieH. DU3nueckre U XMMUYECKUE CBOMCTBA 3TUJIeHA. Peakius
npucoeanHenus. Kauectsennsle peakuuu. Peakuus nonmuMepusanuu. [lonustunen. Ilpumenenne stuiieHa.

AIIETUIICHOBBIH Psi/I HETIPEJCIbHBIX YIIIEBOA0POI0B. AnietuieH. CBolcTBa aneruiieHa. [Ipumenenue.

[IpousBoaubie yrieBoaopo10B. KpaTkuii 0030p OpraHu4ecKuX COCIMHEHUM: OJJTHOATOMHBIC CIIUPThI, MHOrOaTOMHBIE CIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CrnoxHble 3(DUpPBI, KHUPBI, YIIEBOIbI, aMUHOKUCIIOTHI, Oenku. Pons OeIKoB B Opranusme.

[lonsiTHE O BBICOKOMOJIEKYJSAPHBIX BemlecTBax. CTpyKTypa IIOJMMEPOB: MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3alUHU.
[TonuatuieH, NOIUIPONIIIEH, TOTUBUHIWIXJIOPUL.

Jemoncmpayuu. Mooenu monekyn op2anuyeckux coeOuHeHut, cxemul, maoauyb.

Topenue yene6000po006 u ooHapyicenue npoOyKmoe8 ux 20peHus.

Obpas3zysl Heghmu u NPOOYKMO8 Ux nepepadomxu.

Buoeoonwvimul no ceoticmeam oCHOBHBIX KIACCO8 Geuiecms.

Pacuemnvle 3a0auu. ¥Ycmanosnenue npocmetiwieti oopmynsl geugecmea no Macco8biM 00NAM IJIEMEHMO8.

. TEMATUYECKOE NVIAHUPOBAHMWE (110 pazgenam)

Ne/n | HammeHoBaHue pa3jesa Koan4yecTBo yacos Koun4yectBo yacoB B | KoHTpobHbIE IIpakTHyeckue
10 nmporpamMmme padoueii nporpamme | padoThbI padoThI

1. IloBTOpEeHUe Kypca xumMun 8 Kjacca 3 5

2. MHoroo6pa3ue XuMH4YeCKHX peaKkuuid 13 18 1 2

3. MHorooo6pa3sue BemecTs 41 38 2 5

4, Kpartknii 0030p BakHeHIIMX OpraHuvYecKuX 10 7 1 -
BelleCTB
Hroro 68 68 4 7




IIpunosxenne 1

KAJIEHJAPHO - TEMATHYECKOE IIJIAHUPOBAHUE
XuMus 9 kJjacc 0a30Bblil YPOBEHD (68 uacos).

Ne Tema ypoxa Koa- JlaTa npoBeaeHus Koppexuunonnas padora | Ilpumeuanus
yl?;) ‘{;C(:)B IJIaH dakr
1 2 3 4 5 6 7
IToBTOpPEHNE OCHOBHBIX BONIPOCOB Kypca 8 kiacca (5 4.)
1 | Ilepuoanyeckuii 3aKOH ¥ MEPUOIUYECKAS CHCTEMA XUM. 1 5.09
3jiemeHTOB JI. U. MeneneeBa B cBeTe CTPOEHHS aTOMOB
2 | Xumnyeckasi cBsi3b. CTpoeHHe BellecTBa 1 7.09
3 OcCHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEHUIi: UX COCTaB, 1 12.09
KJIaccupukanus
4 OCHOBHBIE KJIACChl HEOPTAaHMYECKUX COeJUHEHHI: UX CBOMCTBA 1 14.09
5 | PacyéTnl Mo XUMHYECKHMM YPaBHEHHSIM 1 19.09
Pa3znen 1. Muoroo0pasue xumudeckux peaxkuuii (18 4)
6 | Tema 1. Knaccugpukayusa xumuueckux peaxuuii (6 1) 1 21.09
OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU.
7 Peakunu coeauHeHus, pa3Jio;KeHusl, 3aMellleHUs 1 00MeHa ¢ 1 26.09
TOYKHU 3peHHs OKMCJIEeHHS U BOCCTAHOBJIEHMSI.
8 | TenJioBoii 3eKT XUMHYECKUX PeaKUuii. IK30 - U 1 28.09
IHAO0TEPMHUYECKHE PeaKIHM.
9 | Ckopocth xumMnuecknx peakuuii. [leppoHayanbHbie 1 3.10
NpeacTABJIEHNS 0 KaTaJn3e.
10 | lpakTuyeckas padora Nel. U3yueHue BJIUSIHUSA YCIOBHIA 1 5.10
NpOBe/IeHUs] XMMHYECKO# peaKkliu HAa eé CKOPOCTh.
11 | O6paTumble 1 HeoOpaTuMble peakuuu. [loHsATHE 0 XMMHYECKOM 1 10.10
PaBHOBECHH.
12 | Tema 2. dnexmponrumuueckasn ouccoyuauusn (12 u) 1 12.10

CymHOCTBH NpoIecca 3JIeKTPOJIUTHYECKOH M CCONHANH.




13 | DaekTpoJuTHYECKAs TUCCONMAIUS KHCIOT, OCHOBAHUI M COJIEH. 1 17.10
14 | Cna0ble U cHJIbHBIE YJ1eKTPOJIUTHI. CTeneHb TUCCOUMAIMU. 1 19.10
15- | Peakium HOHHOT0 00MeHA M yCJIOBHSA UX nporexkanus. JLO. Ne 1. 2 24.10
16 | Peaxyuu oomena medxcoy pacmeopamu IneKmpoaumos
26.10
17- | XumMu4eckue cBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYeCKUX 2 7.11
18 | coenuneHuii B cBeTe NMpeACTABIEHHH 00 3JIEKTPOJIUTHYECKOH 9.11
AUCCOLUALMHU M OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKIMsAX.
19 | 'mapoau3s coJieid. 1 14.11
20 | IIpakTnyeckas padora Ne2. Pemenue 3KkcnepuMeHTATbHBIX 1 16.11
3a1a4 no teMe «CBOMCTBA KHCJI0T, OCHOBAHMH M COJIed KaK
3JIEKTPOJUTOBY.
21 | Pacuémol no ypasHeHuaM Xum. peakyuil, ecii 00HO U3 6euiecme 1 21.11
0aHo 6 u3dvimke.
22 | O6o0meHne U cUCcTeMaTU3aNMsl 3HAHUH 10 TeMaM 1 23.11
«Kmaccupukanus XuMHYECKHX pPeaKkIuii» U
«JIeKTPOJUTHYECKAS TUCCOLHALMY.
23 | KouTpoabHasi padora Ne 1 mo temam «Knaccudpuxanus 1 28.11
XMMHMYECKHX Peakuuiny U «JIeKTPOJUTHYECKAS AUCCOUALMD).
Pasznen 2. Muorooopasue BemectB (38 4)
24 | Tema 3. I'anozenwt (4 u) 1 30.11
Oo01mas xapakTepucTuka HeMeTaJJ10B. [1oJ105keHMe rajioreHoB B
nepuoanYecKou TadJmie u cTpoeHue ux aroMmoB. CBoOMCTBA,
NoJIy4YeHue ¥ NMpUMeHeHHe rajoresos. Xuaop. /L. O. Ne 2.
3HAKOMCM B0 ¢ 00pazyamu nPUPOOHBIX COCOUHEHUIL HEMEemannoe
(xnopudamu, cynvpuoamu cyrvhamamu, Humpamamu)
25 | X;10poB00POA: MOJTy4eHHe U CBOMCTBA. 1 5.12
26 | Consinas kucjaora u eé coun. J1.O. No 3. Kauecmeennan peakuyus 1 7.12
Ha X10pu0-uon
27 | IlpakTnyeckasi padora Ne3. Ilosryuyenue coIsIHOM KHCIOTHI U 1 12.12
u3yveHue eé CBONCTB.
28 | Tema 4. Kucnopoo u cepa (6 u) 1 14.12

IHos0:xkeHHe KHCI0POJA U CephbI B IEPHOAUYECKOH cHcTeMe
XMMHYECKHX 3JICMEHTOB, CTpoeHHe ux atomoB. Cepa.




29 | CepoBonopon. Cyasduasbl. 1 19.12

30 | Okcun cepsbl (IV). CepHucrasi KHCJIOTA U €€ COJIH. 1 21.12

31 | Okcun cepsol (VI). Cepnas kucjiora u eé coaun. JLO. No 4 1 26.12
— HeKomopble XUM. C6OUCHEA CEPHOUL KUCTIOMbL;
- KAYeCcmeeHHasn peakyus Ha cyibham-uon

32 | OkucauTeabHbIE CBOHCTBA KOHIIEHTPUPOBAHHOI cepHOTi 1 28.12
KHCJIOTHI.

33 | [IpakTnyeckas padora Ned. Pemenue IKcnepuMeHTATbHBIX 1 11.01
3aja4 mo teme «Kucaopona u cepay.

34 | Tema 5. A3om u pocghop (9 u) 1 16.01
IMosio:kenue azora u gochopa B nepuoan4ecKoOn cucreme
XMMHUYECKHUX 3JIEMEHTOB, CTPOCHHE UX ATOMOB. A30T: CBOICTBA U
npuMeHeHHe.

35 | AmMuak. @u3nueckue U XuMu4eckue cBoiicTea. [losyyenue n 1 18.01
npuMeHeHHe.

36 | IlpakTuyeckas padora NeS. IlosryueHHe aMMHaKa M U3ydeHHe 1 23.01
€ro CBOICTB.

37 | Conu ammonust. JI. O. No 5. Pacno3naeanue KamuoHo8 amMMOHUA. 1 25.01

38 | Pewenue 3a0au na onpeoeyenue mMaccosoii (00vémnoit) oonu 1 30.01
6b1X00a NPOOYKMA PEAKyUU OM Meopemuiecku 603MOHCHO20

39 | A30THasi KHCJIOTA. 1 1.02

40 | Cosia a30THOI KHCJI0TBI. A30THBIE Y100peHHusl. 1 6.02

41 | docdop. Astorponus pocdopa. CroiicTBa pocdopa. 1 8.02

42 | Oxcun ¢ocdopa (V). @ochopHasi KHCTI0TA U €€ COJIN. 1 13.02
®ochopusbie ynoopenus. JI. 0. N 6. 3nakomcmeo ¢
MUHEPATbHBIMU YOOOPEHUAMU

43 | Tema 6. Yenepoo u kpemuuii (8 u) 1 15.02
IMoJi0:keHne yriepoaa U KpeMHHUsI B IEPHOTHYECKON cucTeMe
XMMHYECKHX 3JIEMEHTOB, CTPOeHHE UX ATOMOB. YTJIepo/.

44 | Yrapublii ra3, cBoiicTBa, Gpu3H0JI0rH4ecKoe jJeiicTBHE HA 1 20.02
OpraHu3Mm.

45 | Yraekucblii ra3. YroasHas Kucjaora u eé coau. Kpyrosopor 1 22.02

yriaepoaa B npupoae. JI. O. Ne 7. Pacno3nasanue kapoonam -
LOHOG.




46 | lIpakTuuyeckasi pa6ora Ne6. ITosryuenune okcuaa yriaepoaa (IV) u 1 27.02
U3y4eHue ero cBoiicTB. PacnosnaBanue kapooHATOB.

47 | KpemHuuii u ero coefnHenusi. CujMKaTHasi IPOMbIILJIEHHOCTD, 1 29.02
JI. 0. Ne 8. ITpupoonwvie cunuxamul

48 | Pewtenue 3a0au Ha 8bIMUCTIEHUE MACCHL UTIU 00BEMA NPOOYKMA 1 05.03
Peakyuu no u3eeCmHOl mMacce uiu 00bEMy UCX00H020 6eujecmaea,
cooepicauiezo npumecu

49 | O606meHue u cucremarusanus no reme «HemeTranin» 1 07.03

50 | KonTpouabHas padora Ne2 no teme «Hemeramib». 1 12.03

51 | Tema 7. Oougue ceoiicmea memannoe (11 u) 1 14.03
O0mas xapakTepucTuKa MeTalIoB. Du3nyeckue CBOMCTBA.
Cnnasbl MmetaioB. JI O. Ne 9. 3nakomcmeo c oopazuamu
Memaioe u cniaesos (padboma c KOAAeKyuaAMu)

52 | Haxo:xaeHue MeTAJJIOB B MPUPO/IE H 001IHE CIIOCOOBI NX 1 19.03
nogy4yeHus. [lousitue o merasypruu._JI O. Ne 10. Boimecnenue
00H020 Memania Opy2um u3 pacmeopa cou

53 | Xumuveckue CBOiCTBA METAJIOB. DJIEKTPOXUMHYECKUH Psijg 1 21.03
HANPSKEHNH METAJJIOB.

54 | llleso4yHbIe METAJLIIbI. 1 2.04

55 | Marnuii. llle1ouHo3emMebHbIe MeTALIbL. ZKeCTKOCTH BOAbI H 1 4.04
Croco0bl €€ YCTPAHEHMSI.

56 | Anmromunnii. Haxosxnenue B npupojae. CpoiicrBa anomunus, JIL 1 9.04
0. Ne 11. 3nakomcmeo ¢ COCOUHEHUAMU ATIOMUHUSA

57 | Keae3zo. HaxoxneHnue B npupojae. CBoiicTBa keJie3a. 1 11.04

58 | Coenunenus xeqe3a_JIL 0. Ne 12. 3nakomcmeo ¢ pyoamu xcenesa 1 16.04

59 | lIpakTnyeckas padora Ne7. Pemenue ykcrnepuMeHTAIbHBIX 1 18.04
3aj1a4 no Teme «MeTalibl U UX COeTMHEHH .

60 | OGo0meHue u cucTreMaTu3amus mo teme «Oo1Me cBOMCTBA 1 23.04
MeTaJLII0B)

61 | KontpoabHas padora Ne3 no teme «O01me CBOiicTBa MeTAJIIOBY 1 25.04

Pa3nea 3. Kparkuii 0030p BakHeHIIMX OPraHuyecKux Bemects (74)
62 | Opranuueckasi XuMHms. 1 30.04
63 | YraeBoaopoasl. JI. O. N 13. 3nakomcmaeo c y2ném, Hegpmuio, 1 2.05

npoOyKmamu nepepadomxu




64 | Kucaopojacoaep:xanme oprannyeckne coeIMHEHNsI: CIUPTHI, 1 7.05
Kap0OHOBbIE KHCJIOTHI, CJI0KHbIE I(PUPBI, ;KUPbI, YIJIEBO/bI.

65 | AMuHOKHCI0THI. Beaku. 1 14.05

66 | [Moanmepsl. 1 16.05

67 | UToroBasi KOHTpoJIbHasi padoTa Ne 4, 1 21.05

68 | O6o6mamuii ypox 1 23.05




KPUTEPUHN OIEHKHW OBPA3OBATEJ/IBHbBIX PE3YJIBTATOB OBYYAIOIMUXCA ITO XUMHUH.

PesynbraThl 00ydeHHMs] XMMHHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeaMeTa U TpeOOBAHUSM K €r0 YCBOCHHUIO.

Pesynbrarel 00ydyeHMs] OLEHMBAIOTCS MO MATHOAIBHOM cucteme. [Ipu olieHKE yUWTBHIBAIOTCS ClIEAYIOLME KAUECTBEHHbIE TIOKA3aTeNN OTB ETOB:!
- rTyOMHA (COOTBETCTBUE U3YICHHBIM TEOPETHICCKUM 000OIICHUSIM);

- OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B NPOTpaMMe YMEHHUSM NPUMEHSTH MOIY4eHHYIO HH(POPMAIIHIO);

- TIOJTHOTA (COOTBETCTBUE 00BbEMY IIPOrpaMMbl U UH(DOpMALIUK yueOHUKA).

[Ipn olLleHKE Y4YUTHIBAIOTCS YMUCIO M XapakTep OLIMOOK (CyLIECTBEHHbIE WM HecyllecTBeHHbIe). CyllleCTBEHHbIE OIIMOKM  CBSI3aHBl C
HEJOCTaTOYHOM TIyOMHOM M OCO3HAHHOCTBIO OTBETa (HANpUMEp, YYEHUK HENpPaBUIbHO YKa3aJl OCHOBHBbIE TPU3HAKU TOHSATUH, SBJIECHUH,
XapaKTepHbIE CBOWCTBA BELECTB, HEMPAaBWJIBbHO CGOPMYIUpPOBAN 3aKOH, NPAaBWJIO W T.I. WIM YYEHHMK HE CMOT IPHUMEHUTh TEOPETUYECKHE
3HaHMUS [ OOBSCHEHUS W IMpe/CKa3aHHs SBJICHWH, YCTaHOBJIEHHS MPUYMHHO-CIIEICTBEHHBIX CBSI3€H, CPaBHEHUS U KJIacCU(PHKAIUH SIBJICHUN U T.
.). HecymmecTBeHHble OMMOKK OMPENENSIIOTCS HEMOJHOTOM oOTBeTa (Hampumep, YHYIIEHHE H3 BHJIAa KaKOTO-THMO00 HexapakTepHOro (akra mpu
ONMCAHUU BellecTBa, mpoiecca). K HUM MOXKHO OTHECTH OTOBOPKU, OMUCKH, JOMYIIEHHbIE TI0 HEBHUMATEIbHOCTU (HampuMmep, Ha JBa U OoJiee
YpaBHEHHUS peakiuil B IOJHOM MOHHOM BHJIE IOTYIIeHa OJHA OlKOKa B 0003HaYeHHUHN 3apsa HOHA).

Pesynbratel 0Oy4deHHs TpOBEPSIIOTCS B MPOLECCE YCTHBIX M MUCBMEHHBIX OTBETOB YYalIMXCS, a TakXKe MPH BBINOJIHEHUH HMHU
XMUMHUYECKOTO SKCIIEPUMEHTA.
OueHka TeopeTH4ecKMX 3HAHUH
Ommemxa «5»:
OTBET TMOJHBIA W TPAaBWIbHBI HAa OCHOBAaHMM HW3YYCHHBIX TEOPUW; MaTepual H3J0KEH B OMNPEACICHHOW JIOTMYECKOW MOCIEA0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSATEIbHBIN.
Ommemxa «4»:
OTBET IOJIHBII U MPaBWJIbHBIM Ha OCHOBAaHUU U3YYCHHBIX TEOPHIi; MaTepuall H3JIO)KEH B OMNPEICNICHHOM JIOTUYECKOM TMOCIeI0BaTeIbHOCTH, IPH
3TOM JOMYyLICHBI
JIBE-TPU HECYIIECTBEHHBIE OLITUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.
Ommemxa «3»:
OTBET MOJIHBIA, HO MPU 3TOM JOMYyIIEHA CYIIECTBEHHAs OIMIMOKA WM OTBET HEMOJHBIN, HECBS3HBIM.
Ommemxa «2»:
IIpH OTBETE 0OHAPYKEHO HETIOHUMAHKE YJalUMCsi OCHOBHOTO COJIep KaHMsI y4eOHOTo MaTepuana Wil JOMYIIEeHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIe
y4alluiicss He MOJKET HCIPaBUTh IPU HABOISIIMX BONpOcax yuurens. Ommemka «I»: OTCYTCTBUE OTBETA.
Onenka IKCIepIMEHTAJbHBIX YMEHHUI
OreHKa cTaBUTCA HA OCHOBAaHUM HAOIOACHUS 32 YUALIUMCS U IUCbMEHHOT0 OTYeTa 3a paboTy.
Ommemxa «5»:




paboTa BBITIOJTHEHA MMOJTHOCTHIO U MPABUIILHO, CIICIAHBI TPABHIILHBIC HAOIOICHUS U BBIBOBI; SKCIIEPUMEHT MPOBEIEH MO IUIaHy C YY4E€TOM TEXHUKHU
0€30MacHOCTH W TPaBWJI PAOOTHI C BEHIECTBAMH U 000PYIOBAHHUEM; MPOSIBICHB OPTaHU3AIIMOHHO-TPYJIOBBIC yYMEHHUS (TOICPKUBAIOTCS YHCTOTA
pabodero Mecra | MOPSIOK HA CTOJIC, SKOHOMHO HCIOJIb3YIOTCSI PEAKTHBBI).

Ommemxa «4»:

paboTa BBINIOJIHEHA IPABUIBHO, CHEIAHBI IPABUIIBHBIC HAONIOJNCHWS M BBIBOJBI, HO TIPU OITOM DKCIEPUMEHT TIPOBEACH HE IOJHOCTHIO HIN
JOTYIIEHBI HECYIISCTBEHHBIC OIMMOKH B paboTe ¢ BEIIeCTBAMH U 000OpPYIOBAHUEM.

Ommemxa «3»:

paboTa BBITIOJHEHA MPABUILHO HE MEHEE YeM HAIlOJIOBHHY WJIM JOMYyIIeHa CYIIECTBEHHas OIIMOKa B XOJE OJKCIEPUMEHTa, B OOBSICHEHUHU, B
opopmiieHHH DPAOOTHI, B COONIOJEHUN NPAaBUJ TEXHUKH 0€30MacCHOCTH IpU paboTe C BellecTBAaMH M 00OpyJOBaHUEM, KOTOpas HCHpPaBISETCS IO
TpeOOBAHUIO YUUTEIS.

Ommemka «2»:

JOTyYIIEHbl JBe (M Oojiee) CyIIeCTBEHHBbIE OIMMOKM B XOJE OKCIIEPUMEHTa, B OOBSCHEHWH, B OoopmieHHMH pabOThl, B COOJIOJCHUW TPABHII
TEXHUKH O€30macHOCTH TpH paboTe ¢ BemecTBaMu U 000PYIOBaHWUEM, KOTOPBIE yUaIIUHCS HE MOXKET UCIPABUTH JaKE MO TPEOOBAHUIO YUUTEIS.
Ommemkxa «1»: paboTa HE BBITIOJHEHA, Y YUaIIEroCs OTCYTCTBYIOT AKCIIEPUMEHTAIIbHBIE YMEHHSI.

OueHka ymMeHuil pelmiaTh IKCIePUMEHTAJNbHbIE 3212491

Ommemka «5»:

IJIaH PElIEHUs] COCTABJIEH MPAaBUIIBHO; MPAaBWJILHO OCYIIECTBIEH MOAOOP XMMHUYECKHUX PEAKTHBOB M 00OPYAOBAHMS;, AAHO IOJHOE OOBSICHEHHE U
C/IeTIaHbl BHIBOBI.

Ommemka «4»:

IJIaH PEIICHUs COCTABJICH IPABUIIbHO; MPABUIILHO OCYIIECTBIIEH MOI00p XUMUYECKUX PEAKTUBOB M 000PYIOBaHMsI, IPH 3TOM JIOIYIIEHO He Oojiee ABYX
HECYLIECTBEHHBIX OLIMOOK B 00BSICHEHUH U BHIBOJAX.

Ommemka «3»:

IUIaH PeLIEHUs] COCTABIIEH MPABWIbHO; MIPABHJIBHO OCYIIECTBIEH MOA00P XMMHUYECKHUX PEaKTUBOB U OOOpYIOBaHHUS, HO JOIYIIEHA CYIIEC TBEHHAs
omuOKka B OOBSICHEHUH U BBIBOJIAX.

Ommemxa «2»:

JomyileHbl JBe (M 0oJiee) CYIIECTBEHHbIE OIIMOKM B IUIAHE pEIIeHHs, B MOJ00pE XMMHUYECKUX PEaKTUBOB M 000pYAOBaHUSA, B OOBSICHEHUU U
BBIBOJIAX.

Ommemxa «1»:

3a/1aya He pelleHa.

Ouenka ymeHuii peliaTh pacyeTHble 3aa4u

Ommemxa «5». B TIOTUYECKOM PACCY)KJICHUU U PEIICHUH HET OIIMOOK, 3a/1aua pellieHa PallMOHAIBHBIM CIIOCOOOM.

Ommemka «4»: B JOTHUYECKOM DACCYKICHHH M PEIICHUH HET CYIIeCTBEHHBIX OINMOOK, HO 3ajJaya pelleHa HepalMoHaIbHBIM CIIOCOOOM WM
JIOTIYIIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OITHUOOK.

Ommemxa «3». B TIOTUYECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OIIMOOK, HO IOMYIIeHA CYIIECTBEHHAs OIMNOKa B MAaTEMaTUYECKUX pacueTax.




Ommemrka «2»:

Ommemxa «1»:

HMCIOTC CYIICCTBCHHLBIC OIIMOKH B JJOTUYCCKOM PACCYKACHHUU 1 PCIICHUH.
3aa4a HC pCIICHA.

OneHka nucbMeHHbIX KOHTPOJIbHBIX paﬁoT

Ommemxka «5»:

OTBET HOJHBINA U HpaBI/IJ'II)HBIf/'I, BO3MO’KHA HCCYIICCTBCHHAA ommnoKa.

Ommemxa «4»:

OTBET HEHOJIHBIN HUJIH J0IIYHICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIIIHMOOK.

Ommemxka «3»:

Da6OTa BBIIIOJIHCHA HEC MCHEC Y€M HAIIOJIOBUHY, JOIIYHICHA OAHA CYIICCTBCHHAA omuoKa u ABC-TPpU HCCYHICCTBCHHBIC.

Ommemxa «2»:

Da6OTa BBINIOJIHCHA MCHEC YCM HAIIOJIOBHHY MJIU COACPIKHUT HCCKOJIBKO CYIIICCTBCHHBIX OIMOOK.

Ommemxa «1»:

paboTa HE BBIIIOJIHEHA.

[Ipu o1ieHKe BHITIOJTHEHHS] TUCHMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YUHUTHIBATH TPEOOBAHUS €AMHOTO Opdhorpaguueckoro pexxuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIIECTBYIONNE OTMETKH 32 Y€TBEPTh, MOIYTOIue, TO/I.
Ouenka TecToBbIX padoT.
TecTrl, cocTosiiie W3 MATH BOMPOCOB MOXHO HKCIIOJIb30BaTh TOCIE HM3y4eHHUs Kaxaoro marepuana (ypoka). Tect m3 10—15 Bompocos
UCIOJIb3YeTCs ISl mepuoanyeckoro kKoHTpos. Tect n3z 20—30 BompocoB HEOOXOAUMO HCTIOIB30BATh ISl MTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHUM UCTIONB3YETCS CIEMYIONIAs IITKaa: ISl TECTa U3 MSATH BOIIPOCOB
* HET OMIMOOK — OIIEHKA «5»;
* 07lHa OIIHOKA - OLIEHKA «4»;
* IB€ OIINOKN — OLIEHKA «3»;
* TPU OLIMOKH — OLEHKA «2».
Jns tecta u3 30 BOIpocoB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBuIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIEe 12 MpaBUIbHBIX OTBETOB — OIICHKA «2).
Ouenka pedepara.
Pedepar onenuBaeTcs no cieayronmm KpUTepUsIM:
* coOmroeHre TpeOOBaHUM K €ro 0(OpMIICHHIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUS TEMbI ITPUBEICHHON B TeKCTe pedepaTa HHPOPMALIHH;
* yMeHHE 00yJaroIerocst CBOOOIHO U3NlaraTb OCHOBHBIE UJIEH, OTPAXKEHHBIE B pedepare;
* CIIOCOOHOCTH 00YUaIOIIErocs MOHITh CYyTh 3a/1aBA€MbIX YIEHAMHU aTTECTAllMOHHON KOMHCCHH BOITPOCOB U C(hOPMYIHPOBATh TOUHBIE OTBETHI HA HHX.
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUK Ha ypOBHE CpegHEro oodimiero obOpa3oBaHusi pa3zpaboTaHa Ha ocHOBe DenepalibHOr0 3aKOHA OT
29.12.2012 No 273-®3 «O6 oOpaszoBanuu B Poccuiickoit denepauun», TpeOOBaHUN K pe3yibTaTaM OCBOEHUs (eaepanbHOU
oOpaszoBaTeibHON mporpamMmbl  cpeanero o6miero obpaszoBanusi (DOII COO), mnpencravieHHsix B DeaepanbHOM
rocyaapcTBeHHOM oOpasoBatenbHOM cranaapte COO, ¢ yuérom Konnenuuu mpemnogaBaHus yueOHOro mpeaMera «XuMus» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, pean3yomux OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMBI, U OCHOBHBIX
nonoxxennit «Ctpaterun paszBuTHs BocnuTanus B Poccuiickoir @®epepauuu Ha nepuon no 2025 roma» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONpenesieHuto oOied crpaTteruu oOy4YeHMs, BOCIIMTAHUS U
pa3BUTHSA OOYYAIONIUXCS CpeAcTBaMH yueOHoro mnpeamera «Xumwusi» aisg 10—11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBHIIM
koHenTyanbHbie mojoxkeHus DGI'OC COO o B3auMOOOYCIOBIEHHOCTH LieNeH, CoAepKaHus, pe3yldbTaTOB OOYYEHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe oOpa3zoBaHUe, MOJydyaeMOe BBITYCKHHUKaMU 0O0Ie00pa3oBaTeIbHON OpraHu3aliy, SBISETCS HEOTheMIIEMOMN
4acThl0 MX 00pa30BaHHOCTH. OHO CIIYKUT 3aBEPIIAIOIIMM ATAllOM pealn3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTIOYEBBIX [IEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTeME XMMHUYECKOT0 00pa3oBaHMs. DTHU IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
npupoabl, GOPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYyJIbTYphl YEJOBEKa, a TAaKXKE IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO M MPHUPOAHOU cpeje. Peanmusyercss xumuueckoe oOpa3zoBaHUE OOYYarONIMXCS Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHus CpeACcTBaMH y4eOHOro mpenMera «XUMHs», COAEpKAHUE W MOCTPOCHUE KOTOPOTO OMpPENENEHBl B MPOrpaMMe IO
XUMHH ¢ y9€TOM cHelMPUKA HAYKU XUMUH, €€ 3HAYCHUS B MTO3HAHWU TIPUPOJBI M B MAaTEpUATHHOM KU3HMU OOIIECTBA, a TAKXKE C
yuéToM OOLIUX IeJied M MPHUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpelHEero oodmero oOpa3oBaHHs B
Poccuiickoit @enepanum.

XuMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0COOYI0 POJIb B COBPEMEHHOM LIMBUIN3ALMHU, B CO3JaHUH HOBOU
0a3bl MaTepuabHON KyJabTypbl. OHa BHOCUT CBOW BKJIaJ B (DOPMUPOBAHHE PAIIMOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
LEJIOCTHOTO MPEICTaBICHHUSI 00 OKpY)KalollleM MHUpE Kak O €AMHCTBE MPHUPOJIbI M YeIOBEKa, KOTOpoe POpMHUpPYETCs B XUMUU Ha
OCHOBE TIOHMMAHMS BEIECTBEHHOI'O COCTAaBa OKPYKAIOIIEr0 MHpAa, OCO3HAHUS B3aMMOCBSI3U MEX]Y CTPOECHUEM BEIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH OOJIACTAMU MPUMEHEHUS.



TecHO B3auMMOMAEHCTBYSI C APYTUMHU €CTECTBEHHBIMU HayKaMH, XMUMHSl CTaja HEOThEMJIEMON 4acThbl0O MUPOBOW KYJIBTYPHI,
HEOOXOMMBIM YCJIOBUEM YCHEIIHOTO TPY/a U )KU3HU KaXXJ0To wieHa oomecTBa. CoBpeMeHHass XUMMUS KaK Hayka co3ujaTeabHasl,
KaK HayKa BBICOKMX TEXHOJOTHUM HaIlpaBJieHa Ha pEIIeHUE TI00albHBIX MPOOJIEeM YCTOMYMBOTIO pPAa3BUTHUS UEIOBEUECTBA —
CBIPbEBOI, IHEPTeTUUECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B cootBeTrcTBMUM ¢ 00IIMMH LEISIMU U MPUHLUIIAMH CPEAHEro o0iero oopa3oBaHus cojaepxaHue npeamera «Xumus» (10—
11 xnaccel, 6a30BbIi YPOBEHb U3YUYEHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIICKYJIBTYPHYIO TOJATOTOBKY OOYy4YaroIInNXCs,
HEOOXOAUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUTHOTO BKIIIOUEHHS B JKU3HB COIMYMA, MPOJAOJIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocCTaBISIONIUMH TpeIMeTa «XUMUS» SBISIIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» u «OO011as 1 HeopraHudeckast
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAaHUM TI0
HEOPTraHUYECKON XMMUHU (C BKIIOUCHHEM 3HAHUN M3 OOIIEH XMMUU) U OpraHudecKor XuMmuu. GopMHUpOBaHUE JAHHOW CHCTEMBI
3HAHUHW MPU U3YYCHUU MpeIMeTa 00ecriedyMBaeT BO3MOXKHOCTh PACCMOTPEHHMSI BCETO MHOT00Opa3usi BEIIECTB HA OCHOBE OOIIMX
MIOHSITUI, 3aKOHOB U TEOPUN XUMUH.

Crpyktypa couepxaHus KypcoB — «Opranudeckas xumusi» U «OOmas u HeopraHudeckas XuMus» chopMuUpoBaHa B
nporpaMMe IO XMMHH Ha OCHOBE CHCTEMHOI'O IOJX0Jla K HM3YyYeHHIO y4eOHOro maTepuansa M OO0YyCIIOBJIEHA HCTOPHUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMpENeIEHHBIX TCOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUU BEIIEeCTBA
paccMaTpuBalOTCSi Ha YPOBHE KJIACCMYECKOM TEOpPUUM CTPOCHHUS OPraHMYeCKUMX COCJMHEHUM, a Takke Ha YpOBHE
CTEPCOXUMHYECKUX U AJICKTPOHHBIX MPECTABICHUHN O CTpOeHUHU BemiecTB. CBeIeHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B
Pa3BUTHUH — OT YIJIEBOJOPOJIOB J0 CJIOKHBIX OHMOJIOTHYECKH aKTUBHBIX COCIMHECHHH. B Kypce opraHnuecKod XUMHUU TOJIY4daroT
pasBuTre chOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs MEpBOHAYAIBHBIC IIPEACTABICHNUS O XMMHUYECKON CBSI3H,
KJIacCU(UKAITMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOSHHUSI, O XUMHUUYSCKOU PEaKITnH.

ITox HOBBIM YIJIOM 3pEHHS B IpeaMeTe «XuMHsS» 0a30BOr0 YPOBHS pacCMaTpUBACTCS M3YUCHHBIH Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs TEOPETHUYCCKUM MaTepral M (DaKTOJIOTHYSCKHE CBEJICHHMS O BEIISCTBAX M XMMHUYECKOW peakiuu. Tak, B
JaCTHOCTH, B Kypce «OOmmas u HeOpraHMYecKas XUMHUS» OOYyJaromUMCS IMPETOCTABISICTCS BO3MOYXKHOCTh OCO3HATh 3HAYCHHE
MEPUOIMYECKOT0 3aKOHA C OOIIETEOPETUUYECKUX W METOJ0JOTHUUYECKUX TMO3MIMNA, TIyOKe TMOHATh HCTOPUYECKOE H3MEHEHHE
(GyHKIHHI 3TOr0 3aKOHA — OT 0000MIAOIIEH 10 OOBSICHSIOMICH U IPOTHO3UPYIOMISH.



Envnasa cucrema 3HaHMM O BAKHEMIIMX BENIECTBAX, MUX COCTAaBE, CTPOCHHUHM, CBOMCTBAX WU IPUMEHEHHUHM, a TAKXKE O
XUMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IMPOTEKaHMs aomnonHsercs B Kypcax 10 m 11 kiaccoB aneMmeHTamu
COJIep>KaHMsl, UMEIOIUMH KYJbTYPOJIOTHYECKUIM U MPUKIAJTHONW XapakTep. ITU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U
XUMUU C APYTUMHU HayKaMH, PAaCKPBHIBAIOT €€ PoJib B MO3HABATEIBLHON M MPAKTHUYECKON JEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUM XUMUU, TOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBS3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATH
uHQOpMalMI0O W TPUMEHATH €€ I TOMOJIHEHUS 3HAHWM, peHIeHUs WHTEJUICKTYalbHBIX W OKCHEPUMEHTAbHBIX
UCCIIeIOBaTeNbCKUX 3a7a4. B 1enom conepkanue ydyeOHOro npeamera « XuMuUs» JaHHOTO YPOBHS M3YYEHHS] OPUEHTUPOBAHO Ha
dbopmupoBaHue y oOy4aromuxcs MUPOBO33PEHUYECKON OCHOBBI /I MOHUMaHUsT GUI0ocOPCKUX HACH, TaKMX KaK: MaTepUaIbHOE
€AMHCTBO HEOPraHMYEeCKOT0 W OPraHuyecKoro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOEHHUEM,
MO3HABAEMOCTh TMPUPOJHBIX SBICHUN MyTEM OHKCIEPUMEHTAa U PEIICHUS MPOTUBOPEYMNA MEXIy HOBBIMU (akTaMud U
TEOPETHUYECCKUMHU MPEANOChUIKAMHU, OCO3HAHUE POJU XUMHUH B PEIICHUHU YKOJIOTHYECKHUX MPOOJIeM, a TakKe MpobieM cOepekeHUs
SHEPreTUYECKUX PECYPCOB, ChIPBS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MaTEPHAIIOB.

B muane pemreHus 3amay BOCIUTAHUWSA, PAa3BUTHA M COIMANIM3AIMU OOYYAIOIIUXCA TPUHSATHIE MPOTPaMMON MO XUMUU
MOJIXOJbI K OINpPEAENICHUIO COAEpPKAaHUSI M TMOCTPOCHUS MpeAMeTa MPEeAyCMaTpUBAOT (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX
JEUCTBUHN, UMEIOIUX 0a30BO€ 3HAYCHUE ISl PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIIEHUs Mpo0ieM, MOUCKa, aHalu3a U 00paboTKu
uHboOpMaIK, HEOOXOAUMBIX JUIsI MPUOOPETEHHs OMNbITa MPAKTUYECKOM U HCCIEAOBATEIBCKOW AESTENbHOCTH, 3aHUMAIOIIEH
Ba)KHOE MECTO B IMO3HAHWU XUMHH.

B mpakTuke npenojnaBaHus XMMUU KaKk HA YPOBHE OCHOBHOTO 00IIETro oOpa3oBaHMs, TaK W Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIPH OINPEACICHUN COACPKATEIHHOM XapaKTEPUCTHKHU IIeJIe U3yUeHUs MpeAMETa HampaBIeHUEM MEPBOCTETICHHON
3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHME OCHOB XMMHUYECKON HAyKH KaK O0OJacCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOU KyibTypbl. C METOAMYECKONM TOUYKH 3PEHUS
TaKOM MOAX0/I K ONIPEACIICHHIO LIEJIEN N3YyUECHUS MPEIMETA SABJISETCS BIIOJHE ONPABAAHHBIM.

CornacHo NMaHHOM TOYKE 3pEHUsl IVIABHBIMH LIEJISIMU U3Y4Y€HUs MpeaMera «Xumus» Ha 0azoBoM ypoBHe (10 —11 ki)
SIBJISTFOTCS:

e (opmMupoBaHHE CUCTEMBI XMMHUYECKUX 3HAHWM KaK Ba)KHEUIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
OCHOBE KOTOPOM JexXaT KIIOYEBble MOHATHUS, (DYHIAMEHTAJIbHbIE 3aKOHbI M TEOPUU XUMHUH, OCBOCHHE fA3bIKa HAYKH,



YCBOCHHE M MOHUMAHUE CYIIHOCTH JOCTYIHBIX 00OOIICHII MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHHE U pPa3BUTHE MPEICTAaBICHUH O HAYYHBIX METOJAaX MO3HAHHUS BEIIECTB W XUMHUYECKHX PpEaKIIHH,
HEOOXOAMMBIX JIJIs1 IPUOOPETEHHSI YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUUECKUX SIBICHUN, UMEIOIINX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JCATEIHLHOCTH, CBA3AHHBIX C HAONIOIEHHEM U OOBSICHCHHEM XMMHUYECKOTO DKCIEPUMEHTA,
COOJTFOICHHEM TIPaBHJII OE€30MaCHOTO OOPAICHHSI C BEIECTBAMH.

Hapsny ¢ atum, comepkarenbHasi XapaKTepUCTHKA SIS U 3a/1ad 3YUYCHHs IpeIMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMH TPUOPUTETAMH B CHUCTEME CpeIHero obmero obOpa3oBanus. CeromHs B
NpEerolaBaHu XUMHUHM B OOJBIICH CTENMEHU OTHAETCS MPEANOUYTCHHE MPAKTUYCCKOW KOMIIOHEHTE COJCp)KaHUS OOy4YeHWs,
OPUCHTHPOBAHHOW Ha TOJTOTOBKY BBIMMYCKHHKA OOIIEO0pa30BaTEIbHON OpraHW3alliy, BIAJCIONIETO He HabOpoM 3HaHUH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMH aKTHBHOTO MOTYYEHUS 3HAHWH W MPUMEHEHHS MX B PEaTbHON
KU3HU TSl peLIeHUs TPaAKTUYECKUX 3a]1ay.

B cBsi3u ¢ 3TUM pU U3yUYEHUU TIpeIMeTa « XUMUSD» JOMUHUPYIOIIee 3HaUeHIE MPUOOPETAIOT TaKUE 1IEJIM U 3a/1a4H, KaK:

aganTamnus oOydaroIMUXcad K YCJIOBHUSIM AMHAMUYHO Pa3BUBAIOLIETOCS MHUpPA, (OPMUPOBAHHE WHTEIUIEKTYaJbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIBHOMY MPUHITHIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00y4arOmMUXCs KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIM), UMEIOIINX YHUBEPCATLHOE 3HAYCHHUE TS
pPa3IMYHBIX BHUAOB JACSATEIBLHOCTH: pEIICHUS MpoOJieM, TMOWCKA, aHadu3a M 00paboTku HHGOPMAIMHA, HEOOXOIUMBIX IS
NpUOOpETeHHs ONbITa ACSITEILHOCTH, KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHUU XUMHUH, a TakXKe ISl OLUEHKU C MO3ULUHN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHMS BELIECTB M XMMHUYECKUX IPOLIECCOB HA OpraHU3M 4eJOBEeKa U MPHUPOAHYIO
cpeny,

pa3BUTHE MO3HABATENbHBIX HMHTEPECOB, WHTEIJICKTYaJbHBIX U TBOPUYECKHUX CHOCOOHOCTEM OOYy4aroUIMXCs: CIIOCOOHOCTH
CaMOCTOSITETILHO TMPHOOpETaTh HOBbIE 3HAHMS 1O XMMHUU B COOTBETCTBUU C >KU3HEHHBIMH TMOTPEOHOCTSMH, HCIOIb30BAThH
COBpEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOTUW [IJIsi TOWCKA W aHaidu3a Y4YeOHOW W HAyYHO-TIOMYJSpHOW WHGOpMAIIU
XUMUYECKOTO COACPKAHMS;



dbopMHupOBaHME U pa3BUTHE Yy OOYYAIONMUXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBINUICHUS, HAOII0AaTeIbHOCTH,
cOOpaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, NPH TUIAHUPOBAHUHA W TPOBEICHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTAHUE Y OOYYArOMIMXCA YOSKIEHHOCTH B T'YMAHHCTHYCCKOW HANPABICHHOCTH XMMHH, €€ BaXHOW pPOJIM B pEUICHUU
TJIOOQTBHBIX MPOOJIEM PAITMOHATIBEHOTO IPUPOOIIOIB30BAHNS, MTOTIOJIHCHHSI SHEPTETHUCCKUX PECYPCOB U COXPAHEHUS TIPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIMMOCTH OEpEKHOTO OTHOIICHHUS K MPUPOJIE M CBOEMY 3/I0POBBIO, & TAKKE MPUOOPETCHHS OIBITA
MCIIOJIb30BaHMS TIOJYYCHHBIX 3HAHUH ISl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIlUsIX, CBA3aHHBIX C XUMUYCCKUMH SIBJICHHSIMU.

B ydeOHOM mutaHe cpemHero obmiero odpazoBaHuUsl MpeaMeT «XuMHs» 0a30BOTO ypOBHS BXOJUT B COCTaB MPEAMETHOU
obnactu «EcTeCcTBEHHO-HAYYHBIC MTPEIMETHI.

OO1mee yncIo 9acoB, OTBENEHHBIX JIJISI U3yUEHUS] XUMHUHU, Ha 0a30BOM ypOBHE CpeIHEro oomiero ooOpa3zoBaHus, COCTABISICT
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenmeT opraHMuecKOil XMMHUU: €€ BO3ZHHMKHOBEHUE, PA3BUTHE M 3HAUYECHUE B MOJYYEHUU HOBBIX BEIIECTB U MATEPHUAJIOB.
Teopust ctpoenuss opranudeckux coeauHeHuidi A. M. bytiepoBa, €€ ocHOBHbIE MOJOXKEeHUS. CTPyKTypHBIE (HOPMYJIIbI
OpPraHMYeCKUX BEIIECTB. ['OMoOJorusi, u3oMepusi. XuUMHUUECKasi CBSI3b B OPraHUYECKHUX COCIUHEHUSAX — OJIMHAPHBIE U KPATHbBIC
CBSI3H.

[IpencraBnenue o kinaccuUKaMy OPraHMIECKUX BerlecTB. HoMeHkmaTypa opraHnyeckux COeAMHEHUM (CUCTeMaTHIeCcKas )
Y TPUBUAJIbHBIE HA3BaHMS BAXKHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKUX BEUIECTB.

OKCHepUMEHTAJIbHBIE METObl U3YUYEHHUS BEIIECTB U UX MPEBPAIICHHI: 03HaKOMJIEHHE C 00pa3llaMu OpraHUYECKUX BEIECTB
U MaTepuaiamMu Ha UX OCHOBE, MOJEIHPOBAHNE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHNE U OMHCAHUE JEMOHCTPAIMOHHBIX
OTIBITOB TIO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPU HArpeBaHUM (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM psifl. MeTaH U 3TaH — MPOCTEHIIINE MPEACTABUTENN ATKAHOB: (U3UUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMU 3aMELIECHUS U TOPEHUS), HAXOKICHHUE B IPUPO/IE, TOTYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUH psf. ODTUIEH U MOPONWIEH — MNPOCTEUINE MNPEICTABUTEIN AJIKEHOB:
dusznueckre U XMMUYECKHUE CBOMCTBA (PEaKIuu THIPUPOBAHMSI, TaJJOTEHUPOBAHMSI, TUAPATAIINHA, OKACICHUS U TIOJUMEPHU3allnN ),
MOJy4EHUE U IPUMEHEHUE.

Anxamuensl: OyramueH-1,3 wu werunOyramueH-1,3: cTpoeHuwe, BaKHEHIIME XWMHUYECKHE CBOMCTBA (peakius
nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FOMOJIOTHYECKUM psl. AUETUIEH — MPOCTEUIIMNA MPEeACTABUTENb AJTKUHOB:
COCTaB, CTpOeHHE, (U3MYECKUE W XMMHUYECKHE CBOWCTBA (pEaklUy TUAPUPOBAHUSA, TATOTCHUPOBAHUS, TUIPATAIMH, TOPCHHS),
MOJy4YEHUE U IPUMEHEHUE.



Apensbl. beH3on: cocraB, cTpoeHue, PU3MUYECKHME U XUMHUYECKHE CBOMCTBA (pEaklUMM TaJOr€HUPOBAHUS W HUTPOBAHMUS),
NOJIydYeHUE U NpUMEHeHMe. Toayon: cocmae, cmpoenue, uauueckue u XuMuyeckue ceotcmea (peakyuu 2anio2eHupo8anus u
HUMpPOBanus), noaydenue u npumernerue. TOKCUYHOCTb apeHOB. I 'eHeTHUeCKast CBSA3b MEXAY YIVIEBOJOPOIaMH, IPUHAJIEKAIIUMHU
K pPa3JIMYHbIM KJIaccaM.

[IpupoaHbie UCTOUHUKHU YriieBoJAOpoAoB. [Ipuponubiii ra3 u momnyTHele HedTaHble Ta3pl. HedTh M €€ mpoucxoxieHue.
CrniocoObl nepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMUYECKUN, KaTAIUTUYECKUil), muponu3. [IpoaykTel nepepaboTku HedTH,
UX MPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroyib U MPOIYKTHI €ro NepepadoTKu.

OKCHepUMEHTAJIbHbIE METObl U3YUYEHHMSI BEILIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE ¢ 00pa3liaMH IJIacTMacc, KayduyKoB U
pe3unbl, koiiekuuu «HedpTb» u «Yronwy, MoAenIMpoBaHUE MOJEKYN YTIEBOIOPOAOB U TaJOr€HONPOU3BOAHBIX, MPOBEACHUE
OPAKTUYECKON paboThI: MOTYyYEHHE STUIICHA U U3YYEHHE ero CBOMCTB.

PacuétHrnlie 3agaun.

Bbruncnenust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOJIYKTa

peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 MUCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUHN ).

Kuciopoaconepsxkamue opranndecKue coeJMHEHHA

[IpenenbHble OAHOATOMHBIE CIHUPTHL. MeETaHON W 3TAaHOI: CTPOCHHE, (U3MUYECKHE M XUMHUYECKHE CBOMCTBA (peakiuu C
AKTUBHBIMU METaJUlaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXKAY MOJIEKYJIaMU CIUPTOB.
JleiicTBME METaHOJIa M ATAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaToMHbIE€ CIIUPTHL. DTHICHIJIMKOIb U TIUIEPUH: CTpOeHUE, (PU3NUYEeCKue U XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE
CO IIEJIOYHBIMU METAJJIaMH, KaueCTBEHHAsl PeaklMsi HA MHOTOaTOMHBIE CIUPTHI). JleiicTBUE Ha opraHu3M udenoBeka. [I[puMmenenune
[JIMLEPUHA U STUJICHTJIUKOIISL.

deHo: cTpoeHne MOJICKYJIbI, PU3NYECKUE U XUMUYEeCcKue cBoiicTBa. TokcuuHocTh henona. [Ipumenenne dhenona.

Anpaerunsl U Kemowsi. DopManbACTHUI, alleTAIbIETHA: CTPOCHHE, (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peaxiuu
OKHCJICHUS U BOCCTAHOBJIEHUS, KAYECTBEHHbBIE PEAKIMH ), TOJIYYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeibHbIE KapOOHOBBIC KHCIOTh. MypaBbuHAsS W YKCyCHash KHCIOTHI: CTpOCHHE, (u3mdeckue u
XAMHYECKUE CBOMCTBA (CBOMCTBA, OOIIHE JIJIS KJIacca KUCIOT, PEAKIUs dTEPUPUKAIINH ), TIOTyYeHUE U TpuMeHeHne. CteapuHoBas
U OJIEMHOBAasl KUCJOTHl KakK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KUCJIOT. MbLIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOIOLIEE ICHCTBHUE.



CnoxHbie 3(Upbl KaK MPOU3BOJHBIC KapOOHOBBIX KHCJIOT. ['maponus cinoxHbiX 3¢upoB. Kupsl. ['maponns xupos.
IIpumeHenue xupoB. buonorndeckas posib KUPOB.

VYrneBoasl: cocTaB, Kiaccuukanus yriieBoJoB (MOHO-, IM- M ToOJMCaxapujbl). [0k03a — mpocTedIuil MOHOCaXapui:
OCOOCHHOCTU CTPOCHHUS MOJEKYJbI, ((U3NYECKUE U XUMHYECKUE CBOMCTBA (B3aumoaeicTBue ¢ ruapokcunom meau(ll), okucienue
aMMHaYHBIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBIIeHHE, OPOKEHHUE TIJIIOKO3bI), HaXOXIEHHWE B MPUPOJIC, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnmono3a kak npupojHbie noiuMepbl. CTpoeHHe Kpaxmaia W LejuTrono3bl. Pu3nueckue M XUMHUYECKue
CBOICTBa Kpaxmaia (TUApPOJIN3, KAYEeCTBEHHAs PEAKIIHUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB W HUX TNpEBpallleHUi: MpPOBEJCHUE, HAONIOJACHWE W OIHUCAHUC
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMKM OJTHOATOMHBIX CIIUPTOB (OKHCICHHE ATAaHOJA OKCHUIIOM
menu(Il)), MEHOTOAaTOMHBIX CTUPTOB (B3auMo/IelicTBUE Tiuiepuna ¢ ruapokcuaoM meau(Il)), anbaeruoB (OKMcIeHUEe aMMUAYHBIM
pactBopoMm okcuna cepedpa(l) m runpoxcumpom memu(ll), B3aumozeilcTBue Kpaxmanga ¢ HOJOM), IMPOBEACHUE MPAKTHUYECCKOUN
paboThI: CBOMCTBA pacTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncienust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOJIYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 MUCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIUN ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHBbIE OpraHWYecKue coenuHeHus. PU3NYeCKue U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha
npuMepe riunrHa). buonornyeckoe 3HadeHUE aMUHOKHUCTOT. [lenTusl.

benku kak npuUpoaHbIE BBICOKOMOJEKYJSpHbIE coeAuHeHud. [lepBuuHasi, BTOpUYHAs U TPETHYHASI CTPYKTypa OEJIKOB.
XVUMHUYECKHE CBOWCTBA OETTKOB: THAPOJIN3, ICHATYPAIlHs, KAYECTBEHHBIC PEAKIINH Ha OCIIKU.

OKCHepUMEHTAIbHBIE METO/bl M3yUYeHHUs BEIICCTB M WX MPEBpAllCHHI: HAONIIOJCHHE M OMHCAHHE JEMOHCTPAIMOHHBIX
OMBITOB: JICHaTypauus OCJIKOB IPU HAIPEBAaHUHU, LIBETHBIE peaKUU OEIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHHUS

OCHOBHbBIE TIOHSITHSI XUMHHU BBICOKOMOJIEKYJISIDHBIX COEJUHEHHUI: MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, CTEINEHb
MOJIMMEPHU3ALINK, CPEAHsss MOJIeKylsspHass Macca. (OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.



OKCHEepUMEHTAJIbHBIE METOJbl M3Y4YEHHMsS BEIIECTB M HMX NPEBpALIEHUN: O3HAKOMJIEHHE € oOpa3liaMu OPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnupeaMeTHbIE CBA3U.

Peanmu3anus MeXNpeIMETHBIX CBA3€d IpPU M3YYEHWH OpraHvdeckom xumuu B 10 Kimacce ocymiecTBisieTcs uepes
UCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUM, TaK M TMOHATHH, SBISIOMIMXCA CHUCTEMHBIMU I OTAEJbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHWE, HaydyHbId (akT, TUNOTe3a, 3aKOH, TEOpHUs, aHajau3, CHUHTE3,
KjaccuuKanus, NIepuoJUIHOCTb, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MO/ICJIMPOBAHHE.

dusuka: MmaTepus, DHEpPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYyJa, JHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHME BeIleCTBa, (PU3NYeCKUe BETMYMHBI U €UHUIIBI X U3MEPEHUS.

buonorus: kietka, opranusm, ouocdepa, oOMEH BEUIECTB B OpraHuizMe, (OTOCUHTE3, OMOJIOrMYECKH aKTHUBHBIE BEIIECTBA
(Oenku, yriaeBoAbl, KUPbI, GEPMEHTHI).

['eorpa¢usi: MuHepasbl, TOPHbIE IOPOB, IIOJE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHOIOrys: NMUILEBBIE IPOIYKTHI, OCHOBBI PALlMOHAJIBHOI'O IIMTAHUs, MOIOIIE CPELICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE
penaparsl, MATEpPHUAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IMTPOI'PAMMDBI 110 XMW HA BA30OBOM VYPOBHE CPEJAHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OOYUYaIOIIMMUCS TPOTpaMM CpEIHEro oOIIero
o0pa3zoBaHus (JINYHOCTHBIM, METANIPEAMETHBIM U MPEeAMETHBIM). HayuHO-MeTOIMuecKoi OCHOBOM ISl pa3pabOTKU TIIaHUPYEMBIX
PEe3yIbTaTOB OCBOCHMSI IIPOrpaMM CpeiHero o011ero o0pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO0.

B cooTBeTcTBUM C CHCTEMHO-JIESITEIBHOCTHBIM MOJXOAOM B CTPYKTYpPE JIMUYHOCTHBIX PE3yJbTATOB OCBOCHMS IpPEaMeETa
«XuMUs» Ha YPOBHE CPEAHET0 OOIIET0 00pa30BaHUs BBIICICHBI CIASAYIOIIUE COCTABIISIOIIHE:

OCO3HaHHE 00YYAIOIMMUMUCS POCCUICKON TPaKIaHCKON UJICHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOOTIPEICIICHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTUE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U HCTOPUYECKUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTH O0OYyYaloUIuxcsi PYKOBOACTBOBATHCS B CBOEH JESATENBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMU, IPUCYIITUMU IEIOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYWE TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTH IIEJIA U CTPOUTH KU3HEHHBIE TIAHBI.

JIMYHOCTHBIC pE3yJIbTaThl OCBOCHHUSA TMpeaMeTa «XUMHs» JOCTUTAIOTCS B E€IUHCTBE YYEOHOW M BOCIHUTATEIIHHOM
NEATENBHOCTA B COOTBETCTBUM C T'YMAHUCTHUYECKUMU, COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LICHHOCTSMHU U WJ€aJaMU
POCCHIICKOTO TPa)XJTaHCKOTO OOIecTBa, MPUHATHIMH B OOIIECTBE HOPMaMU U TMpaBUJIaMHU TOBEICHHS, CIIOCOOCTBYIOIIMMU
mpolieccaM CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYarOIIHXCA.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPKAT CHOPMHUPOBAHHOCTH ONBITA IMO3HABATEIILHON U
MPAKTUYECKOMN JESITEIEHOCTH O0YJAIOIINXCS TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYarOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABIEHUS O COLMAIbHBIX HOPMAX M MPABHIIAX MEXKINYHOCTHBIX OTHOUIEHHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTU TMpPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEeOHBIX H
MO3HABATENBHBIX 33/1a4, BEIMOJITHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyYMEHTBHI JPYTUX MPU aHAJIU3€ Pa3IUYHBIX BHUJIOB
y4eOHOM JIeITeIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

LEHHOCTHOTO OTHOIIECHUSI K UICTOPUUYECKOMY U HAYYHOMY HACJIEUI0 OT€YECTBEHHOW XUMUHU;

YBaXXEHUS K TIPOLIECCY TBOPYECTBA B 00OJIACTH TEOPUU W MPAKTHYECKOTO TMPUMEHEHUS XUMHUU, OCO3HAHMS TOrO, YTO
JOCTH>KEHUSI HAYKU €CTh Pe3yJIbTaT JJIMTEIIbHBIX HAOMI0ICHUH, KPOMTOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOUCKOB, MMOCTOSTHHOTO TPYy/a
y4€HBIX U IPAKTHKOB;

WHTEpECa M MO3HABATEIbHBIX MOTHBOB B TOJIYYEHHUU W TMOCIEAYIONIEM aHajau3e WHGOPMAIMA O MEPEIOBBIX JTOCTHKEHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHbIE C XUMHUYECKMMHU SIBICHUSMH, W TPUHUMATh OCO3HAHHBIE pEUICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHUE U MOCTYNKH CBOMX TOBAPHILEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM H
OCO3HAHUE MOCIEACTBUMN 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS IEHHOCTEH 370pOBOTO W 0Oe3omacHoro oOpa3a >KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmroieHus paBuiI 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU M B TPYIOBOM JACATEIBHOCTH;

MOHUMAaHUS IEHHOCTU TPAaBWJI WHIUBUIYAIBHOTO M KOJJIEKTUBHOTO OE30MaCHOTO MOBEJEHUS B CUTYAIUAX, YIPOKAIOIIUX
310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-MCCIIEIOBATEBCKOM NESITEIHHOCTH, OOMIECTBEHHO TMOJIE3HOW, TBOPUYECKOU U
JIPYTUX BUJAX JACSTEIbHOCTH;



YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTHUUYECKUX 3a7a4 COIMAIbHOW HAIMPaBIEHHOCTH (B paMKaxX CBOEro KJjacca,
IITKOJIBI);

WHTEpeca K MPaKTUUYEeCKOMY H3YUYEeHHIO Tpodeccuil pa3aIuyHOro poja, B TOM UYHCIIe HAa OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAaHUHU 10 XUMUH;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJAMBHUIYATIBHOW TpaekTOpuu oOpazoBaHus, Oyayiied mpodeccuun u peanusaiuu
COOCTBEHHBIX >KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CMOCOOHOCTEHW K XUMHUM, UHTEPECOB U TMOTpPEOHOCTEH
00I11eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS:

AKOJIOTUUYECKH 11e71eC000pa3HOT0 OTHOIICHUS K MPUPOJIE, KAK MICTOUHUKY CYIIECTBOBAHUS KU3HHU Ha 3emIIe;

MOHUMaHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MPpOoOJIeM, BIUSHUS HSKOHOMUYECKHX TIPOIIECCOB HA COCTOSHUE
IIPUPOJHOMN U COLUAIIBHOM CPELBI;

OCO3HAHMSI HEOOXOAMMOCTH  HCIONB30BAaHUA  JOCTIKEHUM XHUMUU JJis  PEIIeHHUs BOIPOCOB  PAIMOHAIBLHOTO
IPUPOIONOJIB30BAHUS;

AKTUBHOTO HENpUATHA JEWCTBUM, NPUHOCAIIMX BpEJ OKPYXKAIIEW MNPUPOJHOM Cpele, YMEHHs MPOrHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHUECKHE MOCIEACTBHUS MPEANPUHUMAECMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJU4MUsl Pa3BUTOrO SKOJOTMYECKOIO0 MBILIUIEHUS, HKOJOTHYECKOW KyJbTYphl, OIbITA AEATEIBHOCTH 3KOJIOTHYECKOU
HAIlPaBJICHHOCTH, YMEHUSA PYKOBOJACTBOBAaTbCA HMH B TI03HABATEIIbHOM, KOMMYHUKATUBHOW W COLUAJIBHON HPAKTHUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSTH HUIACOJIOTHU XeMO(poOHH;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd M OOIIECTBEHHOU
MPaKTHKY;

MOHUMAaHUS CHEIMPUKA XUMUU KaK HAyKW, OCO3HAHWS €€ poiu B (OPMHUPOBAHWU PANMOHAIHLHOTO HAYYHOTO MBITIICHUS,
CO3JaHUM TEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPHUPOABI M YEIOBEKA, B MO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pPelIeHUur MpoOJIeM COXpAHEHHUs MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JIJII COBPEMEHHOW IUBHIIM3AINU: B €€ TYMaHUCTUYECKOW HAIMPaBICHHOCTH U
BOXHOW pOJM B CO3JaHUM HOBOM 0a3bl MaTEepUaIbHOM KYyJbTYPhI, PEIICHUU TI00ANbHBIX MPOOJEM YCTOWYHMBOTO Pa3BUTHUS



YeJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30MaCHOCTH, B Pa3BUTUU MEAMIMHBI, 00ECIEUEHUH
YCIOBUI YCHEIIHOTO TPY/Ia U HKOJIOTMYEeCKH KOM(OPTHOM KU3HU KaXKJI0TO WieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: MOHUMAHUS CYLUIHOCTH METOJOB MO3HAHUS, MCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCIOJI30BaTh MOJydyaeMble 3HaHUS JUIsl aHAJIM3a U OOBSACHEHUSI SABJICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOASIINX B
HEM M3MEHEHUH, yMEHUus JiejJaTh 0OOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX (DAKTOB M MMEIOMIMXCSA JAHHBIX C LEJBIO
MOJIy4Y€HHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMHUYECKHME 3HAHUS Ui pelieHus MpoOJjeM B pPEabHbIX >KU3HEHHBIX
CUTYaLUSIX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUN
10 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TPYJla B pa3Iu4HbIX cdepax mpodecCuoHaIbHOM 1S TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYeOHOTO TpeAMeTa «XHUMHS» Ha ypOBHE CpeaHero oOImero oOpa3oBaHMUs
BKJIFOYAIOT:

3HAYMMBbIC IS (POPMHUPOBAHHS MHUPOBO33PEHHUS OOYUYAIOIIMXCS MEKIUCIHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIECHAYYHBIC
MOHATHS, OTPAXKAIOIIKE 1IETIOCTHOCTh HAYYHON KapTUHBI MUpa M CIIEM(PUKY METOJIOB MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (Marepus, BEIIECTBO, SHEPIUs, SIBICHHUE, MIPOIIECC, CUCTeMa, HaydHbIN (paKT, MPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, M3MEPEHHE, SKCIIEPUMEHT U IPyTHUE);

VHUBEpCAIbHBIE Yy4eOHbIe JelcTBHUs  (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYISATHUBHBIC), 00ECIEYNBAIOIINE
dbopmupoBanue HYHKIIMOHATLHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUN 00YyJaIOIINXCS,

CIIOCOOHOCTh ~ OOYYAIONUXCS  WCTOJB30BaTh OCBOCHHBICE MEKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECCKUE 3HAHUA U
YHUBEpCaJIbHbIE YUYEOHbBIE IMCTBUS B O3HABATENIBHON U COLIMATIbLHOM MPAKTHUKE.

MeranpenMeTHbple  pe3yibTaThl  OTPAKAIOT  OBJAJCHWE  YHHUBEPCATBbHBIMH  Y4eOHBIMH  TMO3HABATECIHHBIMU,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.

OByajieHre YHUBEPCATbHBIMH Y4€OHBIMH MO3HABATEIbHBIMU JI€HCTBUSIMH:



1) 6a3oBbIe JJOrHUYECKHE JEHCTBHUSA:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIEIATh 1ENIH ACATEILHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTh PE3YIbTAThI ACSITEILHOCTH C
IMOCTaBJICHHBIMU ILICIISIMU;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIJIEISATh XapaKTepHbIC MPU3HAKHU TOHSITUN U
yCTaHABIIMBATh UX B3aMMOCBSI3b, UCIIOIL30BaTh COOTBETCTBYIOIINE OHSATHUS JIJII OOBSICHEHUSI OTJEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJIs KIaCCU(DUKAIIUU BEIIECTB U XUMHUUECKUX PEAKIUA;

yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCYXJeHUs (MHAYKTUBHBIC, JIEIyKTUBHBIC, [0 aHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

IPUMEHATh B TPOIECCe IO3HAHMS, HCIOJIb3yeMble B XUMUM CHUMBOJWYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa30oBLIBATH
MOJICJIbHBIC TIPEACTABICHUS] — XUMUYCCKUM 3HAK (CUMBOJI) dJIEMEHTa, XUMU4eckas Gopmysia, ypaBHEHHE XUMUUYECKON peakIuu —
IpU pelieHnHd Yy4eOHBIX IMO3HABATENbHBIX M TMPAKTHYECKUX 3a7ad, NMPUMEHITh Ha3BaHHbIE MOJICIbHBIC TPEACTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3YYae€MbIX BEIIECTB U XUMHUCCKUX PEAKIIHM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOT'O MO3HAHUSI BEIIECTB U XUMHUECKUX PEAKIIHH;

dbopMynUpoBaTh 1AM M 33Ja4d HMCCJIEAOBAHMS, KMCIOJB30BaTh IOCTABJICHHBIE M CaMOCTOATEIBHO CHOPMYIHPOBAHHBIC
BOIIPOCHl B KA4yeCTBE HWHCTPYMEHTA II03HAHWUS W OCHOBBI A (POPMHPOBAHHMS THUIOTE3bl IO MPOBEPKE MNPABHUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHHM;

BJIaJICTh HABBIKAMHM CaMOCTOATEILHOTO TJIAHUPOBAHMUS U TPOBEJACHUS YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHS HaOJII0IaTh 3a XOJIOM IIpoIlecca, CaMOCTOSTEIBLHO IPOTHO3ZUPOBATH €0 pe3ylbTaT, (HOPMYIHpOBATH OOOOIICHHS H
BBIBOJIbI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMS, COCTABIATh 000CHOBAHHBIN OTUET O IIPOJICIAHHON padoTe;

PUOOpETaTh OMBIT YYSHUUSCKON MCCIIEI0OBATEILCKOW U MPOSKTHOU JCATEIBHOCTH, IPOSBIISATH CIOCOOHOCTHh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIIECHUS TPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3IMYHBIX METOA0B MTO3HAHMUS.

3) padora ¢ uHpopManmei:



OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX MH(pOpMaLuU (HAy4YHO-TIOMYJSIpHAs JUTEpaTypa XUMUYECKOIO COAEpKaHUs,
CIpaBOYHbIe MocoOus, pecypcbl MHTepHera), aHaIU3UpPOBAaTh HH(OpPMALMIO Pa3IUYHBIX BUAOB W (GOPM MpEeACTABICHHUS,
KPUTUYECKU OILIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUNUBOCTH;

dbopMynHUpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IMYHbIE METOJBI MPU TMOUCKE U O0TOOpe HH(OpMalKM, HEOOXOIUMOW IS
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

npUOOpPETaTh ONBIT UCTIONIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BbIOMpATh ONTUMANbHYIO (opMy MpelcTaBiaeHUus UHPOpMaluu (CXeMbl, TpaduKH, AUArpaMMbl, TaOIUIbL,
PUCYHKH U JIPYTHC);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJICTBA MPU pabOTe ¢ XUMUYECKON MH(OpMaIMel: MPUMEHATh MEKITPEIMETHBIC
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIMUYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHne yHUBePCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOHW TeMbl B XOJ€ Juajiora W/Wid JUCKYCCHH, BBICKA3bIBaTh WJICH,
(bopMynHpOBaTH CBOU MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTALUEN Pe3yJbTaTOB MO3HABATEIBHOM NEATEIbHOCTH, OTYYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO
CBEPCTHHKAMU TIPHU BBIIOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEJOBAHUIO CBOMCTB M3y4aeMBIX
BEIIECTB, peau3ali Y4eOHOro MpoekTa W (OopMyIHMpOBATH BBIBOABI IO pe3yJbTaTaM MPOBEACHHBIX HCCIEIOBAHUN MyTEM
COTJIaCOBAHMS TIO3UINH B X0J1€ 00CYXKJIEHUSI 1 0OMEHA MHEHUSIMU.

OBiajieHUe YHUBEPCATBHBIMHU PEryJITUBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYIIECTBIISATH CBOK ITO3HABATENIBHYIO JE€ATEIBHOCTb, ONpenensas €€ Leau WU 3aJadd,
KOHTPOJIUPOBATH U 110 MEepe HEOOXOAUMOCTH KOPPEKTUPOBATH MpPEIaraeMblii aJITOPUTM JEHCTBUM MPU BBIMOJIHEHUH yUEOHBIX U
MCCJIeIOBATEIbCKUX 3aja4, BeIOUpaTh Hanbosnee 3(h(PeKTUBHBIN crmocod MX pemeHus ¢ y4€TOM TOJYyYEeHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLEHKH.

IHNPEAMETHBIE PE3YJIBTATBI



10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XUMHUs» OTPAXKAKOT:

c(OpPMHPOBAHHOCTH MPEACTABICHUM O XMMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, POJIH XUMHH B
MO3HAHUU SIBICHUM OpUpoAbl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAIBbHOH T'PaMOTHOCTH,
HEOOXOIMMOM /JIs pElIeHHs PAKTUYECKUX 3a]1a4 U 9KOJOTUYECKA 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJTHON
cpene;

BJIa/ICHHE CHUCTEMOM XMMHMUYECKUX 3HaHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHATUS (XUMUUYECKHUI 2JIEMEHT, aToM,
AJIEKTPOHHAsA 000J0YKa aToMa, MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPULIATENIbHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas Gopmyna
(pa3BépHyTass U cokpami€éHHasi), MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, YyIriIepoAHBIA CKeleT, (YHKIMOHAJIbHAS TpyMma,
paguKall, U30MEpHUs, U30MEPbI, TOMOJIOTUYECKUNA PsiFl, TOMOJIOTH, YTJIE€BOAOPObI, KUCIOPOA U a30TCOAEPIKAIIUE COEAUHEHUS,
MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIWHEHHUs); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUs
oprannuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKH I SI3bIK XUMUU;
MHUPOBO33PEHUYECKHAE 3HAHMS, JICKAIIME B OCHOBE IIOHMMAHUS MPUYMHHOCTHU M CUCTEMHOCTH XWMHUYECKUX SIBIICHUH,
(akTONOrMYEeCKUEe CBEICHHUS O CBOMCTBaX, COCTaBE, IMOJIYUYEHUH M OE30MaCHOM HCIIOJIb30BAaHUU BAXKHEMIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU IEATETLHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHU BBISBISATH XapaKTepHbIC MPU3HAKU MOHSTHHA, YCTAHABIMBATH X B3aMMOCBS3b, UCIOJIH30BATh
COOTBETCTBYIOIIINE MOHSITHUS [IPU ONUCAHUM COCTaBa, CTPOEHUS U MPEBPAILLEHU OPraHUYECKUX COECMHEHHI;

c(hOpMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHMBOJUKY /I COCTABJICHHS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOi, COKpamEéHHOMi) GOPMYT OPraHMYECKUX BEIIECTB M YpPaBHEHUN XMMHUYECKHX PEaKIUi, M3TOTaBIWBATh MOJIEIU
MOJIEKYJ OPraHUYECKUX BEIIECTB JUIs WUTKOCTPALMA UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTAaHABIWBATH MPUHAJIC)KHOCTh W3YYCHHBIX OPraHUYECKUX BEIIECTB 1O WX COCTAaBy U
CTPOCHHMIO K ONpEAeNIEHHOMY KJIAacCy/TpyIne COeauHeHH (YIrieBOAOPObl, KHUCIOPOJA M a30TCOJAEpIKAallue COCTUHEHHS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), 1aBaTh UM Ha3BaHMs 1o cuctemarndeckod HomeHkinatype (IUPAC), a takxke npuBOIUTH
TPUBUAJIbHbIE Ha3BaHUSI OTJEIbHBIX OPraHUYECKUX BELIECTB (3THIICH, MPOMUICH, all€TUJIEH, STUJICHIJIMKOb, TIHIEPUH, (EHOM,
dbopManpaeru, amneTaabAeTu]l, MypaBbiHasT KUCJIOTA, YKCYCHAsI KUCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KHUCIIOTA, TIIIOKO3a,
dbpykTO3a, KpaxMall, HeJUIH0I03a, TJIUIUH);



c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIATHh BUIBl XUMHUECKOU CBSI3U B OPTaHUUYECKUX COCAMHCHHSIX (OIMHAPHBIC U KPATHBIC);

c(hOpMHPOBAHHOCTh YMEHHS MPHUMCHATH TOJIOKCHHS TCOPUU CTPOSHHS OpraHmdyeckux BemecTB A. M. byrtieposa mis
00BSICHCHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHECHHS MAacChl BEIECTB;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (U3MYECKHE W XHMHYECKHUE CBOWCTBA THUITMYHBIX
MIPEACTaBUTENICH Pa3IUYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, JTWUJICH, MPOINWICH, aleTWieH, OyraaueH-1,3,
MeTmOyTaareH-1,3, O0eH30J1, METaHOJ, 3TaHOJ, 3THJCHTIIMKOJb, TJIMIIEPUH, (EHOJ, aleTalbJIeTH], MypaBbHHAs M YKCyCHas
KUCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUTI0JI03a, aMHHOYKCYCHas KHCIIOTa), WJUTFOCTPUPOBATH TEHETHUYECKYIO CBS3b MEXKIYy HUMHU
YPaBHCHHMSIMU COOTBETCTBYIOIINX XUMHYCCKUX PEAKIIMHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (hopmyit;

c(hOpMHPOBAHHOCTh YMCHHS XapaKTePU30BaTh HMCTOYHUKH YTJIECBOIOPOJHOTO ChIpbS (HEe(DTh, NMPUPOIHBIA Ta3, yroib),
CIOCOOBI UX TIEPEPaOOTKHU M MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MEPepadOTKH;

c(OpPMHPOBAHHOCTh YMCHHUM IPOBOJIUTH BBIYHUCICHUS 110 XUMHUYCCKUM ypaBHCHHUSAM (Macchl, 00BEMA, KOJIMYECTBA
MCXOJHOTO BEIECTBA WJIM MPOJYKTAa PEaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX BEIICCTB HIIH
POJYKTOB PEaAKINN);

c(hOpMHUPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHHWM 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHMS, WCIIOJIB3YEMBIX B
XUMHHU TIpH HW3YYEHUW BEIIECTB M XUMHUYECKUX SIBIICHUU (HaOMIO/leHHe, H3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbBIE XMMHYECKUE 3HAHUA ISl TPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYAIHSX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUN COOJIIOAAThH MpaBuja MOJb30BAHUS XUMUUECKON MOCYyI0M 1 1abopaTOpHBIM 000pyIOBaHUEM, a
TakKe TpaBuiia oOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIMOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITIOTHATh XUMHUECKHUI IKCTIEPUMEHT (TPEBpaIeHUS] OPTaHUYECKUX BEIIECTB
MPU HArpEeBaHWHM, TMOJYUYEHUE STUJICHA U W3YUYCHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIUU OPTaHWYECKUX BEIIECTB, JEHATYpaIus
OEJIKOB TIPW HArPEeBAHWM, IBETHHIE PEAKIINH OEIKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHUKH O€30MaCHOCTH TIPH OOpaIieHuu ¢
BEI[ECTBAMU W JIA0OPATOPHBIM OOOPYIOBAHHMEM, MPEACTABISATH PE3yIbTAThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONINX PEAKIUil M (POPMYIHPOBATH BHIBOIBI HA OCHOBE ITHUX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATU3UPOBATh XUMHUUECKYI0 HHPOPMAIIHUIO, TOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctBa maccoBoit nHpopmaiu, MHTepHET U Ipyrux);



c(OpMHPOBAHHOCTh YMEHUU COOJIOJaTh MpaBHUiia 3KOJOTMYECKH LEJIeCO00pa3HOro MOBeAEHUs B OBITY U TPYIOBOU
NESATeTbHOCTH B LEJISIX COXPAHEHUSI CBOETO 3/I0POBBSl U OKPY’KAIOIIEH MPUPOTHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JECUCTBUS HA
’KUBBIE OPTaHU3MBbI ONIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIch nokazarens [1JIK, moscHaTh Ha mpuMmepax crocoObl
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M UYEJIOBEKa;

U1l 00yJarouuxcsi ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX
METO/aX MO3HAHUS BEIIECCTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBbIX M CHaOOBUIAIIMX OOYyYAarOIIMXCA: YMEHHUE MCIOJIb30BaTh pPebeHO-TOUEUHYIO cucTteMy oOo3HaueHuit JI.
Bpaiins nis 3anucu XuMu4deckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
Ne i/ Kontpoiabnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COeIMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMeHBbI, aJIKUHBI
2.3 ApomaTH4eCcKre yrieBo0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIIEBOJIOPOIOB U 3 1
UX mepepadboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pa3nen 4. Asorconepikamue opraHu4ecKue coeJUHeHHUs1




4.1 AMuHBl. AMUHOKACIIOTHL. benku

Hroro no pazneny

Paspgen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [lnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IIpakTHyeckue op
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
[Ipeamer opraHn4ecKoOi XUMHH, €€
1 1
BO3HUKHOBEHHE, PAa3BUTHE U 3HAUCHHE 06.09.2023
Teopus cTpoeHUsT OPraHUIECKUX
2 coenuHeHuii A. M. ByriepoBa, €€ 0CHOBHbIE 1 13.09.2023
TIOJIOKEHUS R
[IpencraBnenue o Kinaccuuxanuu
opraHuveckux Bemiects. HomeHkmatypa
3 1
(cucTemaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS 20.09.2023
OpraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUH PSJT 27.09.2023
5 MertaH u 3TaH — OpocTeuIme 1
MPEACTABUTENHN AIKAHOB 04.10.2023
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
P 11.10.2023
OTUJIEH U IPONUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEIHN AIKEHOB 18.10.2023
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €TO CBOMCTBY 25.10.2023
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1
’ 08.11.2023
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, 1




TOMOJIOTUYECKHM psijl. ALeTUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIIKUHOB

15.11.2023

Brluncienus 1o ypaBHEHHUIO XUMHUYECKOU

11
peakiuu 22.11.2023
12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoB 29.11.2023
I'eneTrueckas CBsI3b YTI€BOIOPOJIOB,
13
MpUHAIIEKAIIUX K Pa3IMYHbIM KilaccaM 06.12.2023
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:
14 i
MIPUPOJTHBIN Ta3 U no?yTHme He(TSHBIC Ta3bl, 13.12.2023
He(Th ¥ MPOAYKTHI e€ epepaboTKH
[IpupoIHbIE NCTOYHUKH YIIIEBOIOPOJIOB:
15 i
MIPUPOJTHBIN ra3 U l'IO{IyTHI)Ie He(TSHBIC Ta3bl, 90.12.2023
He(Th ¥ MPOAYKTHI e€ epepaboTKH
16 KonTtponbHas padoTa mo pasaery
«YTIeBOIOPOIABDY 27.12.2023
17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BomopoaHas cBs3b 10.01.2024
18 MHoroaTOMHBIE€ CIUPTHI: ATUICHIIIUKOIb U
TJTUIEPUH 17.01.2024
@DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
19 .
XUMUYECKHE CBOMCTBA, IPUMCHCHHE 24.01.2024
20 Anbneruapl: GopManIbACTUI U alleTAIbICTHU]I.
ArieToH 31.01.2024
OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 07.02.2024
IIpaktnyeckas padora Ne 2. «CBoiicTBa
22 .
pacTBOpa yKCYCHOM KHCIIOTBI» 14.02.2024
23 CreapuHOBast U OJIEMHOBAS KUCIIOTHI, KaK




IpCACTAaBUTCIIN BBICHIUX Kap60HOBBIX KHUCIIOT

21.02.2024

24

MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JICHCTBHE

28.02.2024

25

CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ UAPOIIN3 CIIOKHBIX

3¢pupoB

06.03.2024

26

XKupsr: ruaponns, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

13.03.2024

27

VYrneBospl: cocTaB, KilacCupUKaIIMs.
Baxneiimme npeacraBuTenu: TIIIOK034,
bpykTo3a, caxaposa

20.03.2024

28

Kpaxman u nenitono3a Kak IpupoHbie
MOJIUMEPHI

03.04.2024

29

KonTtponpHas padoTa mo pasaery
«Kucnopoaconepxkaiiye opraHn4ecKue
COCIIMHEHUS

10.04.2024

30

AMWHEBI: METHJIAMHUH U aHWJINH

17.04.2024

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpraHUYecKUe COeIMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuab

24.04.2024

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

08.05.2024

33

OCHOBHBIC TTIOHATHS XUMHH
BbBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

15.05.2024

34

OcHoBHBIC MCTO/JbI CHHTC3a
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

22.05.2024

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34







YYEBHO-METOIANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.T"., Akuroneproe obmectBo «M3natensctBo «IIpocBeienney

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

[Toypounsie pazpabotku 1o xumuu. 10 knacc. "B momonis mkonsHOMY yuutento". K yue6uukam O.C. I'abpuensina, I'. E. Pyasutuca

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru






Y1Bep:kaaio
Jupexrop MBOY COII Ne 21
M.JI. Xanunos

IMpuka3 Ne 1 ot 28 aBrycra 2023 .
MynuiunaisHoe Or0KETHOE 00111e00pa30BaTEeIbHOE YUPEKICHHE

cpenusisi odmeoopazoparenpHas mkoiaa Ne 21 umenn H.E. CkobueHko

Pabouas nporpamma

HanmeHnoBanue yaeOHOrO IpeaMera Xumus

Knacc 11

YpoBenb ob11ero 06pa3oBaHus:  OCHOBHOE 001iee 00pa3oBaHue
Yuurens Kapnenko BasnentuHa BiajumupoBHa

Cpok peanuzaiuu mporpaMMel, yueOHbild Ton_ 2023-2024 yueOHBIN TOIT

KonuuecTBo 4yacoB mo yueOHOMY miiaHy Bcero 34 wyaca/Brom;, BHemedaro 1  dyac

[InanupoBanme cocTaBieHO Ha ocHOBe Pabdoueit mporpammer, . H.H. I'apa. [IporpamMmsl 1 mpuMepHOE TEMAaTHUECKOE TUIAHUPOBAHUE Kypca XUMHH K YICOHUKAM XHUMHH aBTOPOB
I'.E. Pym3utuc, ®©.I". ®enpaman mist 8-9 kmaccoB u 10-11 kmaccoB 00meodpa3oBaTenbHBIX yapeKaeHnid (6a30BbIi YpOBEHB).

Vuebunk. Pymsuruc I'.E. Xumus. OcuoBsl o6mei xumun. 11 ximacce: yue6. g o0meoOpasoBar. yupexxaeHui: 0a30Belii ypoBeHb — M.: IIpocsemienne, 2011. PekoMenmoBan

MunncrepctsoM 00paszoBanust 1 Hayku PP u Brarouén B DenepaibHbli IepeueHb YIeOHNKOB.

(Ha3BaHMe, aBTOP, I'0J] U3/1aHUs, KEM PEKOMEHJ0BaHO)

Pabouyto mporpammy cocraBui (a) Kapnenxo B.B.
TIOANKCH paciugpoBka MOIIHUCH
PaCCMOTpCHO Ha 3aCC€IaHnu CornacoBaHo
MO yuureneii 3aMecTuTeNnb aAupekTopa mno YBP

[porokon  Ne_1l _or28.08.2023r. B.B. KacpsiHOB



ITPOI'PAMMA KYPCA XUMHUHN

st 11 kmacca o0reo0pa3oBaTelnbHBIX yUpEKICHNH (0a30BbIi YPOBEHB)
HOACHUTEJIBHASA 3AIINCKA

Hacrosmast nporpamma coctapiieHa jis ydamuxcst Xumuu 11 kitaccoB o011eo0pa3zoBaTeibHbIX yUpexkIeHU Ha 0a30BOM ypoBHE 34
y/ron (1 u/uHen.).

JIaHHBIN KypC ydaluecs U3y4aroT MOoCce Kypca XUMUHU 111 8—9 KIIaCCOB, 1€ OHU MO3HAKOMUWIIUCH C BAXKHEUIIMMU XUMHUYECKUMHU
MOHATUSIMHU, HEOPTAHUYECKUMU U OPTAaHUYECKMMHU BEILIECTBAMM, TPUMEHSIEMBIMU B IPOMBIIIUIEHHOCTH U B TIOBCEAHEBHOM KU3HHU.

N3yuenne xumuu B cTapiieit mkose Ha 6a30BOM ypOBHE HaIPaBJIEHO:

* HA OCBOCHME 3HAHUM O XUMHUYECKOM COCTABJISIIONICH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, O BAXKHEHIIIUX XUMUUYECKUX MOHATHUSX,
3aKOHAX U TEOPUSIX;

* Ha OBJIaJICHUE YMEHUSIMHU MPUMEHSTh MMOJTyUYCHHBIC 3HAHUS JIJI1 O0BSICHEHHS Pa3HOOOPa3HBIX XUMUUECKUX SIBICHUM U CBOMCTB
BEILIECTB, JIJIs1 OLICHKHU POJIM XMMHUU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI U MTOJTYY€HUU HOBBIX MaTEpPUAJIOB;

* Ha pa3BUTHE MO3HABATEIILHBIX HHTEPECOB M MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B MPOIIECCE CAMOCTOSATEIBHOTO MPUOOPETEHUS
XUMUYECKUX 3HAHUM C UCTIOJIb30BAHUEM PA3TUYHBIX HCTOYHUKOB HH(GOPMAIIUH, B TOM YUCIIE KOMIIBIOTEPHBIX;

* Ha BOCITUTAHUE YOEXKJIECHHOCTH B MIO3UTUBHOU POJIM XUMHH B KU3HU COBPEMEHHOT'0 00IEeCTBA, HEOOXOIMMOCTH XUMHYECKU
IPAMOTHOT'O OTHOLIEHHUS K CBOEMY 3I0POBBIO U OKPYKAIOLIEH CPENE;

* Ha MPUMEHEHNE MOJIYYeHHBIX 3HAHUW U YMEHUH 1Ji1 0€3011aCHOT0 MCIOJIb30BAHUS BEUIECTB U MAaTEPUAIOB B OBITY, CEJILCKOM
XO035IMCTBE M HA MIPOU3BOJICTBE, [IJIs1 PEUICHUS MPAKTUYECKHUX 3a7a4 B IOBCEHEBHOW KU3HU, ISl TPEAYIIPEKACHUS SIBICHUN, HAHOCAIIINX
BpEJ 3I0POBBIO UETIOBEKA U OKPYKAIOIIEH cpefe.

JlanHas mporpamMma mnpeaycMaTpruBaeT GOpMUPOBAHKE Y yUalTuxcst 0011e Y4eOHbBIX YMEHHUIM U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOO0B
JESITEHHOCTU U KITIOUEBBIX KOMIETEHIMI. B 3TOM HampaBieHUN NpUOpUTETaMU /1T Y4€OHOTO MIPEeIMETa «XUMHSI» B CTAapIIeH MIKoJie Ha
0a30BOM YPOBHE SIBJISIIOTCSA: YMEHHUE CAMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPTaHU30BLIBATH CBOIO MMO3HABATENIBHYIO IEATEILHOCTH (OT
MOCTAHOBKH IIEJIH JIO TIOYYEHHUS U OIICHKH PE3YNIbTaTa); ONpPEIeTICHUE CYIIHOCTHBIX XapaKTePUCTUKN3YIaeMOr0 00BhEKTa; YMEHUE
pa3BEpPHYTO OOOCHOBBIBAThH CYXKACHUS, 1aBaTh ONPEAEICHUS, IPUBOIUTDH JI0KA3aTEIbCTBA; OIIEHUBAHUE U KOPPEKTUPOBKA CBOETO
MOBECHUS B OKPYXKAIOIIEH Cpeie; BHIMOTHEHUE B IPAKTUIECKOM NEITETLHOCTH M B TIOBCETHEBHOM KU3HH IKOJIOTUUECKUX TPEOOBAHMIA,
HCITIOJIb30BaHUE MYJIbTUMEIUUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHA JIJ1s1 00pabOoTKH, epeaadn, CUCTEMaTU3aui HHPOPMAIIUH,
co3aaHus 0a3 JaHHBIX, IPE3EHTAIMN PE3YIbTATOB MO3HABATEILHON U MPAKTUYECKON s TEIbHOCTH.

Benymas ponb B pacKpbITUM COAEPkKaHMS Kypca XuMuu 11 kiracca NprHALIEKUT JNEKTPOHHON TEOPUH, IEPUOIUUECKOMY 3aKOHY U
CUCTEME XMMHUUYECKHUX IJIEMEHTOB KaK HanboJjee 00IMM HayYHbIM OCHOBAM XUMUHU.

B nanHom kypce cucteMaTu3upyroTcs, 0000atoTCs U YIIIyOIst0TCSl 3HAaHUSL O paHEe U3YYEHHBIX TEOPHUAX U 3aKOHAX XUMUYECKOU
HayKH, XMHMHUUYECKHUX polleccax U MPOU3BOACTBaX. B 3TOM ydammmcst moMoraroT pa3jiuyHble HATJISIAHBIE CXEMbI U Ta0IUIbI, KOTOpPbIE
MO3BOJISIFOT BBIJEIUTH CAMOE IJIaBHOE, CAMOE CYILIECTBEHHOE.



Conepxanue 3TUX pa3feiIoB XUMHUHU PACKPBIBAETCS BO B3AMMOCBSA3M OPraHMYECKNX U HEOPTaHUYECKUX BEILECTB.

Oco0oe BHUMaHHE yIEIEHO XUMUUECKOMY SKCIIEPUMEHTY, KOTOPBIU SIBJIIETCSI OCHOBOM (POPMHUPOBAHUS TEOPETUUECKUX 3HAaHUU. B
KOHIIE Kypca BbIJIEJIECHBI TPU NPAKTUUYECKUX 3aHATHS 0000IIAOLIEr0 XapaKkTepa: pelieHrue SKCIEPUMEHTAIbHBIX 33a4 110 OPraHUYEeCKOM U
HEOPraHWYECKON XUMHH, MOTYyYEHUE, COOMPaHUE U pacliO3HABAHHE Ta30B.

COJAEPKAHHUE YUYEBHOH AN CCHUIIIINHBI
11 kmacc 34 u/ron (1 4/uen)

TEOPETHYECKHUE OCHOBBI XUMHUH
Tema 1. BaxxHeilline XuMU4ecCKHUe MOHATHS U 3aKOHBI (3 1)

Atom. Xumudeckuit aneMeHnT. M3otonsl. [IpocThie U Cl10KHBIE BEIIECTBA.
3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MIPEBPAILCHUS SHEPTUHU TP XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSTHCTBA
cocrasa. BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSL.

Tema 2. Ilepuoanyecknii 3aK0H 1 epHUOAUYECKAS CHCTeMa XUMH4YecKuX 3j1eMeHTOB JI. . MeHe/ieeBa HA OCHOBE Y4€HHUS O
CTPOeHUM ATOMOB (4 1)

ATOMHBIE opOuTaNH, s-, pP-, d- u f-31ekTpoHbI. OCOOEHHOCTH pa3MEICHHS DJICKTPOHOB 10 OPOUTAIISIM B aTOMaX MajbIX M OOJBIIHX
MEPUOJIOB. DHEPreTUUECKUE YPOBHH, MOAYPOBHU. CBsI3b NEPUOIUUECKOTO 3aKOHA U MEPUOANIECKON CUCTEMbl XUMUUYECKHUX 3JIEMEHTOB C
TeopHuel CTpoeHUs: aToMOB. KOpOTKMiA M IITMHHBIN BapUaHTHI TAOIUIIBI XUMUYECKHUX DJIEMEHTOB.

[TonmoxxeHune B MepuoOgUUECKON cCUCTEME XUMHUYECKUX 3iieMeHTOB 1. . MenneneeBa Bo1opo/ia, JIaHTAHOU0B, aKTUHOUIOB U
HMCKYCCTBEHHO MOJYYEHHBIX AJIEMEHTOB.

BaneHTHOCTB ¥ BaJI€HTHBIE BO3MOHOCTH aTOMOB. [leproanyeckoe n3MeHEHNE BAJICHTHOCTH U pa3MEPOB aTOMOB.

Pacuemmnvie 3a0auu. Beraucienust Mmacchbl, 00beMa WIIM KOJIMYECTBA BEIISCTBA IO U3BECTHOM Macce, 00beMY HIIH KOJIMYECTBY
BEIIECTBA OJIHOTO M3 BCTYMUBIIMX B PEAKIIUIO WJIM MTOJYYUBIIUXCS B PE3YJIbTaTE PEAKIUU

Tema 3. CTpoenne BemecTBa (5 4)

XuMHUYecKas CBs3b. BUIIbI 1 MeXaHW3MbI 00pa3oBaHUs XUMHUCCKOU cBs3u. MonHas ¢Bs3b. Katronsl n annoHbl. KoBajaeHTHas
HemnoJisspHas cBsi3b. KoBajeHTHAs MOJIApHAs CBSA3b. DJICKTPOOTpHUIIATeIbHOCTh. CTeNeHb OKUCIeHUs. MeTannuueckas cBs3b. BogopoaHas
cBs3b. [I[poCTpaHCTBEHHOE CTPOECHHUE MOJIEKYJT HECOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB.

THUIBI KPUCTATUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

[TprunHBl MHOTOOOpA3MS BEIIECTB: U30MEPHsI, TOMOJIOTHS, aJUIOTPOIIHSI, U30TOIHS.



Hucnepcubie cuctemsl. ictuHHbIE pacTBOpBL. CIOCOOBI BHIpAXKEHHSI KOHIIEHTPALUKA PACTBOPOB: MACCOBAs 10JIsI PACTBOPEHHOIO
BEILIECTBA, MOJISIpHAs KOHLEHTpauus. Komonaaelie pacTBOpHI. 30JIH, TEIH.

Jemoncmpayuu. Monenu NOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX U METANIMYECKUX KPUCTAJUIMUECKUX pemeTok. Dpdext Tunnans.
Mopenu MoJIeKyJT H30MEPOB, TOMOJIOTOB.

lIpakmuueckas paboma. IIpuroToBieHrue pacTBOPOB C 3aJITaHHOU MOJISIPHON KOHIIEHTpAIIUEH.

Pacuemmnsbie 3a0auu. Berancnenue Macchl (KOJMYECTBA BEUIECTBA, 00beMa) MPOIYKTa PEAKIIUH, €CJIU JUIsl €T0 MOJYyYeHHUs JaH PacTBOP
C OIPENEIEHHON MACCOBOM JOJIEW UCXOJHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (7 4)

Knaccudukanuys XuMUUeCKUX peakiiuii B HEOPraHMUECKOM U OpraHNnYeCKOM XUMHUH.

CKOpoOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAaKTOPOB. 3aKOH ACHCTBYIOMIMX Macc. DHeprus aktupanuu. Katanus u
Karanu3atopbl. OOpaTUMOCTh peakuuil. XuMuueckoe paBHoBecue. CMelleHrne paBHOBECUS MOJT IEHCTBUEM Pa3IUYHbIX (PaKTOPOB.
[Tpunmun Jle llarense. [Ipon3BoACTBO CepHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnekTponauTnyeckas guccoruanus. CUIbHbIC U CITA0bIe DJICKTPOIUTHI.

KucnotHo-ocHOBHBIE B3auMoAelcTBHS B pacTBopax. Cpena BOOHBIX pacTBOPOB: KUCHas, HEUTpasbpHas, menouHas. loHHoe
npousBesieHre BoAbl. Bomopoanelii mokazarens (pH) pactBopa.

I'maponu3 opraHu4ecKuX U HEOPraHMYECKUX COEAUHEHU.

Llemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHIIEHTPALlUU U TeMIEpaTyphl. PazioxeHne nepokcuaa BoAOpoaa B
NPUCYTCTBUU KaTalau3aTopa.

Onpenenenue cpeapl pacTBOpa ¢ MOMOIIBI0 YHUBEPCAIIBHOTO UHAUKATOPA.

Jlabopamopnuie onvimsi. IIpoBelieHre peakinii HOHHOTO 0OMeHa ISl XapaKTEePUCTHKH CBOMCTB 3JIEKTPOJUTOB.

Ilpaxmuueckasn paboma. BnusHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKITiu.

Pacuemmnsbie 3a0auu. Beraucnenus Macchbl (KOJIMYECTBA BEHIECTBA, 00beMa) MPOYKTa PEAKIIUH, €CJIU U3BECTHA MacCa UCXOIHOTO
BEILIECTBA, COJIEPIKALIETO ONPEAEICHHYIO TOJII0 TPUMECEH.

HEOPI'AHUYECKAS XUMMUSA
Tema 5. Meranuasl (6 4)

[TonoxeHue MeTaaaoB B MEPUOIUUYECKON cucTeMe XuMudeckux anemMeHToB 1. . MenaeneeBa. O01ye CBOMCTBA METAJIIOB.
DIEKTPOXUMUYECKHUN P HAPsDKeHU MeTaiuioB. O01ue crmoco0bl MOTyYeHUsT METauIoB. DJIEKTPOJIA3 PAaCTBOPOB U paciiiaBoB. [lonsTue
0 Koppo3un MeTauioB. CrocoObl 3alIUThI OT KOPPO3UHU.

O0630p MeTaIoB rMaBHBIX NOATPYHI (A-TpYyII) NEPUOAUIECKON CUCTEMbl XUMUYECKUX JIEMEHTOB.

0O0630p MeTtamioB no0ouYHbIX noArpyti (b-rpymin) nepuoanveckoi CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB (Me/b, IMHK, TUTaH, XpOM,
KeJe30, HUKEJIb, TJIaTHHA).



CnuiaBbl METAJIOB.

Okcuabl U THAPOKCUIBI METAJUIOB.

Hemoncmpayuu. O3HaKoOMIIEHHE ¢ 00pa3liaMu METAJUIOB U UX COeAMHEHNI. B3anMoaeiicTBrE NIENIOYHBIX U IIETOYHO3EMENIbHBIX
METaJIOB ¢ BOAOW. B3aumoneiicTBre Meau ¢ KUCIOPOJAOM U cepoil. DnekTponu3 pactBopa xyopuaa meau(ll). OneiTel o Koppo3uu
METAJIJIOB U 3aIATE OT HEe.

JlabopamopHnvie onvimsi. B3aumoneiicTBrE IIMHKA U JKeJie3a C paCTBOPAMH KUCIOT U Iesioueil. 3HAaKOMCTBO ¢ 00pa3iiaMu METaJioB U
ux pynamu (paboTa ¢ KOJJIEKIHIMU).

Pacuernble 3amaun. PacyeTsl 10 XMMUYECKUM YPABHEHHUSIM, CBA3aHHbBIE C MACCOBOM J10JIEN BBIXOJ1a MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO.

Tema 6. HemeTanabl (94)
0630p cBolcTB HeMeTaUIOB. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TUITMYHBIX HEMETAILIIOB.

OxcuJibl HEMETAIIIIOB M KUCIOPOICOEpKalUe KUCTOThl. BOmOpoHbIE COeTMHEHNUSI HEMETAIUIOB.

Lemoncmpayuu. O6pa3ipl HemeTaioB. O0pasiibl OKCUA0B HEMETAJIIIOB M KUCIOPOJICOAEpKaluX KUCIOT. ['operue gpocdopa, xiopa,
’KeJle3a U MarHusi B KUCJIOPOJIe.

JlabopamopHnuiti npakmuxym. B3auMocBsi3b HEOPraHMUYECKUX U OPraHUYECKUX COeIMHEHU. Pelenne skcrepuMeHTanbHbIX 3a/1a4.

TpeGoBanus K ypOBHIO NOAT0TOBKHU BHITYCKHUKOB

B pesynbrare n3ydeHus XuMun Ha 6a30BOM YPOBHE YUCHHK JOJDKECH 3HATH/MIOHUMATh:

* BAKHEUIIIME XUMUYECKUE MMOHATHS: BEIIECTBO, XUMUYECKUM AJIEMEHT, ATOM, MOJIEKYJIA, OTHOCUTEJILHBIEC ATOMHAsA U MOJICKYJIApHas
MAaccChl, MOH, aJZIOTPOIIHUSI, U30TOIIbI, XUMUYECKask CBA3b, QxN4YJhq, BAJIEHTHOCTh, CTETIEHb OKUCJIEHUS, MOJIb, MOJIIpHAsA Macca, MOJISIPHbIN
00beM, BEIIECTBAa MOJIEKYJIIPHOTO U HEMOJISKYJIIPHOTO CTPOSHHUSI, PACTBOPHI, JICKTPOJIUT U HEIJIEKTPOJIUT, JICKTPOJIUTHICCKAS
JTUCCOITHAIINSI, OKUCITUTEh U BOCCTAHOBUTEIIb, OKMCIICHUE U BOCCTAHOBJICHHUE, TETUIOBOM 3(PHEKT peakiiuu, CKOPOCTh XUMUUECKOM
peaKInu, KaTajinu3, XUMHIECKOE PAaBHOBECHE, YIIICPOIHBIN CKelleT, PYHKIIMOHAIbHAS TPYIIa, H30MEPHS, TOMOJIOTHS;

* OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHHUSI MACChI BEMIECTB, MOCTOSHCTBA COCTaBa, NEPUOIUYECKUN 3aKOH;

* OCHOBHBIE TEOPUU XUMHUU: XUMUYECKON CBSI3H, AIEKTPOJIUTHIECCKON JUCCOLUALUN, CTPOCHUSI OPraHUYECKUX COCIUHEHHUIM;

* BAKHEUIIIME BEIIECTBA U MaTepHasbl: OCHOBHBIC METAJUIbI M CILIABBI, CEPHAsl, COJISIHASA, a30THAA U YKCYCHAsI KUCJIOTHI, IIEJIOYH,
aMMHaK, MUHEpAJIbHBIE yIO0OPEHUS, METaH, STHJIICH, alleTHIICH, OCH30JI, 3TaHOJ, )KHPHI, MbIJIa, TJIFOKO3a, caxapo3a, KpaxMall, KIeTJdaTkKa,
O€JIKM, UICKYCCTBEHHBIC M CHUHTETUYECKHE BOJIOKHA, KayUyKH, TJIaCTMACCHI;

YMETh:
* Ha3bIBaTh M3YYEHHBIC BEIIECCTBA 10 TPUBUAIBHOW WIIM MEXYHAPOJHON HOMEHKIIATYPE;



* ONPEAEATh BAICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKUX 2JIEMEHTOB, TNl XUMUYECKON CBSI3U B COCTMHEHUSX, 3apsA] HOHA,
XapakKTep Cpeabl B BOJHBIX PACTBOPaX HEOPraHWYECKUX COCINHEHUM, OKUCIUTEND U BOCCTAHOBUTEIIb, IPUHAIIEKHOCTD BEIIECTB K
Pa3JINYHBIM KJIACCAM OPTaHUYECKUX COCINHEHUMN;

* XapaKTEPHU30BaTh AIEMEHTHI MaJIbIX IEPUOOB IO UX MOJOXKEHUIO B ieproaudeckoit cucteme J[. . Menaeneesa; obuiue
XUMHUYECKUE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPTaHUYECKUX COCINHEHU;

CTPOCHHME U XUMHUYECKHE CBOMCTBA N3yUEHHBIX OPTraHUYECKUX COEAUHEHN;

* 00BSCHATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, IPUPOAY XUMUYECKOM CBSA3HM (MOHHOM, KOBaJEHTHOM,
METaNIMYECKOH ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKIMu 1 MOJ0KEHNU XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHbIX (PaKTOPOB;

* BBINOJHATh XUMUYECKHUM SKCIIEPUMEHT MO PaClO3HABAHUIO BAKHENIINX HEOPTaHUYECKUX U OPIraHUYECKHUX BEILIECTB;

* POBOJIUTH CAMOCTOSITEJIbHBIN MOMCK XMMUYECKON MH(POPMALIUK C UCTIONH30BAHUEM PA3IUYHbIX HCTOYHUKOB (HAYUYHO-TTOMYJISIPHBIX
U3JIaHUN, KOMITBIOTEPHBIX 0a3 IaHHBIX, UHTEPHET-PECYPCOB);

* HCTIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTUHU ISl 00pabOTKH U MepeAadyd XMMUYEeCKOW HH(POPMAIIUU U €€ MIPE/ICTaBIICHUS B
pasITUYHbIX popMax;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOMN JACSATEIBHOCTH U TOBCEAHEBHOM JKU3HU C 1IEJIBIO:

* O0BSICHEHUS! XMMHUYECKUX SBJICHUM, MPOUCXOASIINUX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;

* OIIpeJEICHUs BO3MOXKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUAX U OLIEHKHU UX IOCIIEICTBUM;

* 3KOJIOTHYECKH I'PAMOTHOTO ITOBEJICHUS B OKPYKAIOLLEH CpeLe;

* OLICHKU BIIMSAHUSA XMMHAYECKOI0 3arpsA3HEHUs OKPYXKAIOLIEH Cpelibl Ha OPraHU3M Y€JI0BEKA U IPYTHUE )KUBBIE OPraHU3MBI,

* 6e30macHOro oOpalleHus C TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU, J1a00paTOPHBIM 000PYJOBAHUEM;

* IPUTOTOBJICHUS PAaCTBOPOB 33aJJaHHON KOHIIEHTPALMK B ObITY U Ha MPOU3BOJICTBE;

* KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XMMUYECKON NMH(OpMaIUK, TOCTYNAOIEH U3 Pa3HbIX HCTOUHUKOB.

IIpoBepka ¥ OLlEHKA 3HAHMH U YMEHMH yYALIUXCH

Pe3ynpTaThl 00yueHUs XMMUU JOKHBI COOTBETCTBOBATH OOIIUM 3ajiadaM IpeaIMeTa U TpeOOBaHUSM K €r0 YCBOCHUIO.

Pe3ynbpTaThl 00yueHUs OIEHUBAIOTCS MO MATHOATbHOM cucteme. [Ipu orleHKe YYUTHIBAIOTCS CIIENYIONIME KaueCTBEHHbIE TTOKa3aTeIn
OTBETOB:

riyorHa (COOTBETCTBUE U3YUCHHBIM TEOPETHUECKUM 00 OOIICHUSIM);

OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOTrpaMMe YMEHHSIM MPUMEHSTH TIOTYICHHYIO HHPOPMAIIHIO);

MOJIHOTA (COOTBETCTBHE 00bEMY IPOrPaMMbI U MH(OpMAIUU yueOHUKA).

[Tpu o1leHKe YYUTHIBAIOTCS YUCIIO U XapaKTep OMHMOOK (CYIECTBEHHBIE WIH HECYIICCTBEHHBIE).

CymiecTBeHHBIC OMIMOKYU CBS3aHBI C HEJJOCTATOYHON TIIYOMHOW M OCO3HAHHOCTHIO OTBETA (HapUMep, YYEHUK HETIPABUIIBHO yKa3all
OCHOBHbBIC MPU3HAKU MOHSTUM, SIBJICHUHN, XapaKTEPHbIE CBONCTBA BEUIECTB, HEMPABWIHLHO CHOPMYIUPOBAI 3aKOH, IPABUIIO U T.I1. WU
YYEHUK HE CMOT MPUMEHUThH TEOPETUUECKUE 3HAHUS I OOBSICHEHUS U NIPEACKa3aHus SIBICHUHN, yCTAaHOBJICHUS IPUUYUHHO-CIIEICTBEHHBIX
CBS3€l, CPAaBHEHUS U KJIacCU(PUKAIUU SABJICHUH U T. 11.).



HecymecTBeHHbIC OMMOKY OMIPEACIIIIOTCS HEMOJHOTOW OTBETa (HapUMep, YIyIIeHHEe U3 BUIa KAKOTO-TH00 HEXapaKTepHOTO (hakTa
MIPY ONTMCAaHWU BEIECTBa, Mpoiecca). K HUM MOXHO OTHECTH OTOBOPKH, OITUCKH, TOMYIIIEHHBIC T0 HEBHUMATEILHOCTH (HapuMep, Ha JIBa
1 0oJiee ypaBHEHHUs peaKlUil B TOJIHOM HOHHOM BUJE JAOIMYyIIEeHA OJHa OlK1OKa B 0003HAYCHUH 3apsia HOHA).

Pe3ynbTaThl 00yUeHUS TPOBEPSIOTCS B MPOIIECCE YCTHRIX U MUCHMEHHBIX OTBETOB YUAIIUXCS, a TAK)KE MPHU BHITIOJTHEHUN UMU
XUMHYECKOTO 3KCTIEPUMEHTA.

OueHka TeopeTHYeCKUX 3HAHU I

OTMeTKa «5»:

OTBET NOJHBIA U TPABUJIbHBIA HA OCHOBAHUU U3YYEHHBIX TEOPUN;

MaTepUaJl U3JIOKEH B ONPENCICHHON JIOTHYECKON MOCIEA0BATEIBHOCTH, JIMTEPATYPHBIM SI3BIKOM;
OTBET CAMOCTOSITCJILHBIM.

OTMeTKa «4»:
OTBET TMOJIHBIN U MPABWIHHBIM HA OCHOBAHWU U3YUYCHHBIX TEOPHIl;
MaTepuaj U3JI0KEH B ONPEICIICHHOM JIOTHYECKON MOCIIEA0BATEILHOCTH, TIPU ATOM JIOIYIICHBI JIBE-TPH HECYIIICCTBEHHBIC OITUOKH,
UCITPaBJICHHBIC 110 TPEOOBAHUIO YUUTEIIS.
O1meTtka «3»:
OTBET TOJIHBIN, HO TIPH 3TOM JIOIYIIIEHA CYIIIECTBEHHAs OIUOKA MJIM OTBET HEIMOJIHBIM, HECBS3HBIM.

O1meTKka «2»:
IIPU OTBETE OOHAPYKEHO HEMMOHMMAHHE yYaIIUMCS OCHOBHOTO COZCP)KaHMSA y4eOHOr0 MaTepHrasa WIH JOMYIICHBI CYIIeCTBECH HbIC
OIMOKH, KOTOPHIE YYAIIHICS HE MOYKET UCIIPABUTh IIPH HABOIAIINX BOIIPOCAX YIUTEIS.
OtmeTtka «1»:
OTCYTCTBHE OTBETA.

OueHka HKCNePUMEHTAJIbHBIX YMEHU

OHCHKa CTaBUTCsA HAa OCHOBAaHHUU H&6J’IIOI[€HI/I$I 3d y4allluMCA U IIMCbMCHHOI'O OTUYCTA 34 pa60Ty.

Or™MeTKa «5»:
paboTa BBIMOJHEHA TTOJIHOCTHIO U MPABUIIBHO, CACIaHbI TPAaBHIIbHBIC HAOIIOACHUS U BBIBOIBI;
AKCIIEPHUMEHT MPOBEJICH T10 IIJIaHY C YYETOM TEXHHKH 0€301TaCHOCTH U MPaBUJ PaOOTHI C BEIIECTBAMHU U 000PYI0BAaHUEM;



MIPOSBIIEHBI OPraHU3aLUOHHO-TPYAOBbIE YMEHUS (MOAAEPKUBAIOTCS YUCTOTA pabdOYero MecTa U NOopsAI0K Ha CTOJIE, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

Or™MeTKa «4»:
paboTa BBINOJHEHA MPABUILHO, CACIaHbI MPABUIILHBIE HAOIIOACHUS U BBIBOJIbI, HO MPU 3TOM SKCIEPUMEHT MPOBEJIECH HE MOTHOCTHIO
WJIU JOMYIIEHBI HECYIIIECTBEHHbBIEC OITMOKU B paboTe ¢ BEIIeCTBAMU U 000PYAOBAHUEM.

OTMmeTka «3»:

paboTa BBINIOJHEHA TPABUIBHO HE MEHEE YEM HAIOJIOBUHY WX JOMYIIEHA CYIIECTBEHHAs! OIIMOKa B X0/I€ HKCIIEPUMEHTA, B
00BsICHEHUH, B 0(OpMIIEHUU PabOThI, B COONIOICHUH MPABUIT TEXHUKU O€30MaCHOCTH MpHU padoTe C BElIeCTBAMHU U 000pYI0BAHHUEM,
KOTOpasi UCIIPABIISETCS M0 TPEOOBAHUIO YUUTEIIS.

OTMeTKka «2»:

JOIYTIEHBI J1BE (M OoJiee) CyIIeCTBEHHBIC OMMOKN B XO/€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0(hOpMIICHIH PaObOTHI, B COOIIOICHUN
TpaBUJI TEXHUKN OE30MMaCHOCTH MPH paboTe ¢ BEMIECTBAMU U 000PYI0OBAaHHEM, KOTOPHIC YUAIIHIICS HE MOXKET UCTIPABHUTH JTaXKe TI0
TpeOOBAHUIO YUUTEIS.

OtrmeTka «1»:
paboTa He BBINOJIHEHA, Y YYAIIeTOCs OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIC YMEHUS.

OueHka yMeHU pemaTh IKCIePUMEHTAJbHbIE 3a1a4H
paboTa BHITIOJIHEHA MOJIHOCTHIO U MPaBUIIBLHO, ClIeJIaHbl IPaBUIbHBIC HAOTIOCHUS U BBIBOJIBI;

O1meTka «5»:

AKCTICPUMEHT MIPOBEJICH I10 TUIAHY ¢ YIETOM TEXHUKH 0€30IaCHOCTH U MIPaBHJI PaOOTHI C BEIIECTBAMH B 000PYI0BAHHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYI0BbIE YMEHHUS (ITOIASPKUBAIOTCS YUCTOTa pabodyero MecTa M IopsJIOK Ha CTOJIe, SKOHOMHO
HCTIOJIb3YIOTCSl PEAKTUBBI).

OTmerka «4»:

paboTa BBINOJIHEHA MPABUIBHO, CAEIAHbI MPABUIIbHBIE HAOIIOACHUS U BBIBOJIbI, HO MPHU 3TOM SKCIEPUMEHT MPOBEJEH HE MOJTHOCTHIO
WJIU JOMYIIEHbl HECYIIIECTBEHHbBIE

omuOKu B paboTe C BEUIECTBAMU U 0O0OPY/IOBAHHUEM.



OTmerka «3»:

paboTa BBINOJHEHA TPABUIBHO HE MEHEE YEM HAIOJIOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAs OIIMOKa B X0JI€ SIKCIIEPUMEHTA, B
00BsICHEHUH, B 0OPMIIEHUU PabOThI, B COOIIOACHUH MPABUIT TEXHUKU O€30IaCHOCTH NP padOTe C BEIIECTBAMHU U 000PYI0BAHHUEM,
KOTOpasi UCIIPABIISETCA M0 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

JOMyIIEeHBI ABe (1 0oJiee) CyIIeCTBEHHbIE OITMOKHU B XO€ SKCIEPUMEHTA, B O0BACHEHUHU, B 0QOPMIIEHUU PabOThL, B COOIIOICHUH
MpaBUJI TEXHUKH 0€30MaCHOCTH IIPpU paboTe ¢ BELIECTBAMU U 000PYI0BaHUEM, KOTOPHIE YUAIIHIICS HE MOKET UCIIPABUTH JaXKe 10
TpeOOBAHUIO YUUTES.

Or™MmeTka «1»:
paboTa He BBINOJIHEHA, Y YYAIlIeTOCs OTCYTCTBYIOT DKCIIEPUMEHTATbHBIC YMEHUS.

OueHka yMeHHH peliaTh pacyeTHbIE 3124

OT™MeTKa «5»:
B JIOTUYECKOM PACCYKJICHUH M PEIICHUH HET OMUOO0K, 3a7ja4ya pelieHa paliioOHAIBHBIM CTIOCO0OM.

O1meTka «4»:
B JIOTUYECKOM PACCYKJICHUH M PEIICHUH HET CYIIECTBEHHBIX OMTMOOK, HO 3ajjaya pelleHa HeparlMOHAIBHBIM CIIOCOOOM WJTH JOMYIIEHO He
0oJiee ByX HECYIIECTBEHHBIX OIHOOK.

OtmeTka «3»:
B JIOTHYECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIIeHa CYIIIECTBCHHAs OITMOKAa B MATEMAaTHUECKUX pacueTrax.

OTMeTKa «2»:
HMMEIOTCS CYIIICCTBCHHBIC OMMUOKHU B JIOTHYECKOM PACCYKJICHUH U PEIICHUH.

OrMmeTka «1»:
3aj71a4ya He pelleHa.

OueHka NMCbMEHHbIX KOHTPOJIbHBIX padoT

Or™MeTKa «5»:
OTBET MOJIHBIA M TIPaBWIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OIIMOKA.



Or™MeTKka «4»:
OTBET HEMOJHBIM WK OMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHOOK.

OrMmeTka «3»:
paboTa BBINOJHEHA HE MEHEE YEM HAIOJOBUHY, JOMYIIEHA OJHA CYIIECTBEHHAs OIMOKa U IBE-TPU HECYIICCTBEHHBIE.

Or™MeTKa «2»:
paboTa BBIMOJHEHA MEHEE YEM HAIOJIOBUHY WM COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.

Or™MmeTka «1»:
paboTa He BBIMIOJIHEHA.

[Ipu orieHKe BBIMOJHEHUS! TUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YUUTHIBATh TpeOOBaHUSA €IMHOTO opdorpaduueckoro
pexuma.

OTMmeTKa 3a HNTOIOBYIO KOHTPOJIBHYIO pa60Ty KOPPCKTUPYCT NPCAIICCTBYONINC OTMCTKH 34 YCTBCPTh, IIOJIYIOAUC, T'O.
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@.I'. Genbaman ais 8-9 knaccoB u 10-11 kmaccoB 0611e00pa3oBaTENbHBIX YUpEKIeHHU N (0a30BbIi YPOBEHB ).

Pynsutuc I'.E. Xumus. OcHoBbl 001mient xumun. 11 kiacc: yue6. s o0meo6pa3oBart. yupexaeHuii: 0a30Bblil ypoBeHb — M.
IIpocsemenue, 2011

I'apa H.H. Ypoxku B 11 kiacce: mocodue ajist yuutesns o0ieoopazonar. yupexaenuit — M.: [Ipocsemienue, 2009

Pa6oB M.A. CoopHuK 3a7a4, ynpaKHEeHU! 1 TecToB o xumuu: 11knacc k yueonuky I'.E. Pynzutuca, @.I'. ®enpamana «Xumusi:
11 knacc» - M.: M3natenscTBO «IK3aMen», 2013

Paneuxuit A.M. Xumus. unaktuueckuit matepuai. 10-11 kiaccei6 mocobue aiis yuutesei obmeoopa3oBar. yupexaeHuit — M.
IIpocsemenue, 2011

MecTto npeameTra B 0a3MCHOM Y4eOHOM IJIaHe

®denepanbHblid 0a3UCHBIN yUeOHBIN MJ1aH 11 00111e00pa30BaTENbHBIX YUPEKIeHUN poccuiickoil denepaliii OTBOAUT HA U3yUEHHUE
npeaMeTta 34 yaca

Pa6ouas nporpamma paccuntana Ha 34 yaca.

Pacnpenenenue 1o pasneiaM U TeMaM SABIICTCS IPUMEPHBIM.

KoJn4yecTBO 4acoB

Bcero 34 4; B Henmemto 1 gac.



KAJIEHIAPHO-TEMATHWYECKOE ITJTAHUPOBAHUE

Ne Jata Tema ypoka OcHOBHBIE IOHATHUA JoMalHee
n/n| Tlo ITo 3a/laHue
dakTy | miaHy

Tema 1. BaxkHelillue XUuMHYECKHE MOHSATHS U 3aKOHBI (3 4)

1 7.09 | AToM. XuMUYeCKUH 3JIEMEHT.
H3oTomnel [IpocThie U C10XKHbIE
BelllecTBa

2 14.09 | 3aKoH coxpaHeHHUs MacChl

BeleCTB, 3aKOH COXpaHeHHd 1
TpeBpaLleHNs 3HepTUHU NPU
XUMUYECKUX peaKkLusx

3 21.09 | 3aKoH NOCTOSIHCTBA COCTaBa
BellecTB. BemecTBa
MOJIEKYJISPHOTO U
HEMOJIEKYJ/IIPHOTO CTPOEHHUS

Tema 2. Ilepuoguyeckuii 3aK0H U MEPHOANYECKAS] CHCTEMa XUMHYECKHX
3jieMeHTOB [[. 1. MeH/ie/ieeBa HA OCHOBE Y4€eHHsI 0 CTPOEHUH aTOMOB (4 1)

4 28.09 | Ctpoenue atoma. CTpoeHue
3/IEKTPOHHBIX 000J104€eK aTOMOB
XUMUYECKUX 3N1eMEHTOB

5 5.10 | CrpoeHue 3J1€eKTPOHHBIX
060J104K AaTOMOB XUMHY€CKHX
3JIEMEHTOB

6 12.10 | BaseHTHOCTb. BaseHTHbIE
BO3MOXHOCTH 1 pa3Mephl
aTOMOB XMMHUYECKUX 3JIEMEHTOB

7 19.10 | [lepuopuyeckuii 3aKOH U
[lepriogunyeckas cucrema
XMMHYecKux 3aeMeHToB JI.U.
MeHgeneeBa. 3aKOHOMEPHOCTH B
M3MEHEHUY CBONCTB
XMMHYECKHX 3JIEMEHTOB

Tema 3. CTpoenne BemecTBa (5 4)

8 26.10 | XuMudeckad cBa3b. UoHHAa 1
KOBaJIeHTHad XMMUYEeCKUe CBA3U




9 9.11 | MeTtayinyeckas U BOZOPOAHAsA
CBA3U
10 16.11 | Tunsl KpUcTaLIXIECKUX
peIETOK U CBOKCTBA BEILECTB
11 23.11 | JlucnepcHble CUCTEMBL
06o6weHye 3HaHUH Mo TeMaM 1
-3
12 30.11 | KOHTPOJIbHAA PABOTA Ne1
«CTPOEHME ATOMA.
CTPOEHHUE BEHIECTBA»
Tema 4. Xumnueckue peakuuu (7 4)
13 7.12 | AHanus KOHTPOJIbHOM paGoTHL. XuMuyeckKad
CymHoCTb ¥ KnaccupuKamus peaknusa
XUMUYECKHUX peaKkLuii
14 14.12 | OkucauTe bHO- OxKucaUTEeNBbHO-
BOCCTaHOBHUTeEJIbHbIE PeAKIUK BOCCTAaHOBUTEJIbHbIE
peaklu
15 21.12 | CKopoCTb XMMUYECKUX PEAKIIUH. CkopocThb
dakTopsl, BIMALLME HA XUMHUYECKOU
CKOPOCTb XMMHUYECKHUX peaKL il peakuuu
16 28.12 | XuMuyeckoe paBHOBeCHeE. XrMHu4yeckoe
[Ipunyun Jle [artenbe. paBHOBecUe
[lpor3BOACTBO CEpHOU KUCAOTHI
KOHTAaKTHBIM CII0CO00M
17 11.01 | dnexTposuTHYECKas JJIEKTPOJIMTUY eCKas
Aucconyanus. CUIbHblE U JUccouanus
cabble anekTpouThL Cpesa
BOZJHBIX PacTBOPOB.
Bopoponnbiii nokasatesns (pH)
pacTBopa
18 18.01 | OGoGueHKe 1 cHCTEMaTH3alHUS XuMHUyecKue
3HaHUH 10 TeMe «XMMHUYecKue peakuuu
peaKIuu»
19 25.01 | KOHTPOJIbHAAI PABOTAN2 | XuMHUYEeCKH peaKIiuu

«XUMHUYECKUE PEAKIUN»

Tema 5. MeTanuasl (6 4)




20

1.02

[Tosoxkenue metannos B [1CX3 /1.
W. Menpeneea. 06mue
CBOJCTBA METAJLJIOB.

MeTasbl

21

8.02

061wKe cnoco6bl MOJTy4eHUs
METaJIIOB

MeTasbl

22

15.02

JNeKTpoU3 pacTBOPOB U
pacIiaBoB

JNeKTpoIun3,
pacTBOP, pacijiaB

23

22.02

0630p MeTa/IN0B IIaBHbIX
nogrpynn (A-rpynn)
TNepPUOIUYECKOU CUCTEMBI
XMMHYECKUX 3M1eMEHTOB

MeTasibl

24

29.02

0630p MeTaII0B MOOOYHBIX
nogrpynn (b-rpynn)
TNepPUO/INYECKON CUCTEMBI
XMMHYECKUX 371eMEHTOB (MeZb,
I[MHK, %eJ1e30)

MeTasibl

25

7.03

OKcuAbl ¥ THAPOKCH /b
MeTaJlJIoB

Okcupmi,
TUAPOKCU/IbI

Tema 6. Hemeranasl (94)

26

14.03

0630p CBOKMCTB HEMETAJIOB.
OxucnuresbHO-
BOCCTaHOBHUTeJIbHBIE CBOWCTBA
TUNUYHBIX HEMETAJLIOB.
BonopopHble coefiHeHHS
HEMeTaJlJIOB

HeMmeTasnnbl

27

21.03

OKCVIﬂbI HeMETaJIJIOB U
KACaopoacoaepamue KuCI0Thbl

OKCI/I,U,bI, KHCJIOTHI

28

4.04

WucrpykTax mo T/b.
[IPAKTUYECKAS PABOTA Nel.
PEIIEHUE
IKCIIEPUMEHTAJIbHBIX 3AZ1AY
110 HEOPTAHHYECKOH XUMUU

29

11.04

Wnctpyxrax o T/b.
TPAKTUYECKAS PABOTA Ne2.
PELIEHHUE
3KCIEPUMEHTAJIbHbBIX 3A/1AY
[10 OPTAHUYECKOW XUMUU




30

18.04

WHcrpykTax mo T/b.
[TPAKTUYECKAA PABOTA Ne3.
[10JIYYEHUE, COGUPAHUE U
PACITIO3HABAHUE 'A30B

31

25.04

['eHeTHyecKad CBAA3b
HeopraHuyecKux "
OpraHuYecKux BellecTB.

BemecTBo

32

2.05

06obmenHre ¥ CUCTEMaTH3alHs
3HaHUH 1o TeMaM «MeTaJibI» U
«HemeTtanabi»

MeTaJsibl,
HeMeTaJlJbl

33

16.05

KOHTPOJ/IbHAAI PABOTA Ne3
«BEILECTBA M MX CBOMCTBA»

BelecTBO, CBOMCTBaA
BelllecTBa

34

23.05

AHanu3 KOHTPOJIbHOU PabOTHI.
UToroBelii ypok
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