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PABOYASA TPOT'PAMMA
8 KJIACC
MHNOACHUTEJIbHASA 3AIINCKA

Pabouass mporpamma cocraBieHa Ha ocHoBe IIpuMepHOH mMporpaMMbl MO XMMHH, pa3padOTaHHOW B COOTBETCTBUU C TPEOOBAHUSIMH K
pe3yibTaTaM OCHOBHOTO 0OmIero oOpa3oBaHMs, NpPEACTAaBICHHBIMA B elepaibHOM TOCYIapCTBEHHOM OOpa30BaTENbHOM CTaHAapTe, |
OpPUEHTHUPOBAHA HA MCIIOJIb30BAaHUE YIeOHO-METOIMUECKOTO KOMILIEKTA!

1. I'abpuenan, O. C., U.I. Ocmpoymos, C.A. Cnaoxkos Xumus. 8 xnace : yaeonuk / O. C. I'abpuensa, W.I'. Octpoymos, C.A. CnagkoB — M. :
[Ipocsewenue, 2020.

2. I'abpuenan, O. C. Xumus. 8 kiacc : padouas rerpans / O. C. I'abpuensH, C. A. Cnaakos. — M. : [IpocBemenue, 2020.

3. I'abpuensin, O. C. Xumus. 8 Kacc : TeTpajb s JaOOPaTOPHBIX OMBITOB U npaktudeckux padot / O. C. Iadbpuensa, A. B. Kynmosa. — M. :
[Ipocsemienue, 2020.

4. I'abpuenan, O. C. Xumus. 8-9 knaccsl : Metoanueckoe nocodue / O. C. 'abpuensn, A. B. Kynmiosa. — M. : TIpocsenienue, 2020.

5. I'abpuenan, O. C. Xumus. 8 kiacc : HactonbHas kaura as yuutens / O. C. I'abpuensn, H. [1. BockoGoitnukoBa, A. B. SmykoBa. — M. :
Hpoda, 2019.

6. labpuensn, O. C. Xumus. 8 KJIacc : KOHTPOJbHBIC U IpoBepouHbie padoTel / O. C. 'abpuensH [u np.]. — M. : JIpoda, 2019.

1. I'abpuenan, O. C. Xumus. 8—9 Kiaccel : XUMUS B TeCTax, 3anavax, ynpaxkuenusx / O. C. I'abpuensu, T. B. CmupnoBa, C. A. Cnaakos. — M.
: poda, 2016.

8. I'abpuenan, O. C. Xumusl. 8 K1acc : 3JIEKTpOHHOE MyabTuMenuitnoe npuinoxenue / O. C. I'abpuensu. — M. : Ipoda, 2017.

9. Kynyosa, A. B. Xumusi. 8 kitace : muarsoctuueckue padotsl / A. B. Kynmosa. — M. : [Ipoda, 2017.

O0mas xapakTepucTuKa y4eOHOro npeamera

B cootBercTBHU ¢ PenepanbHbIM TOCYIapCTBEHHBIM 00Pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 00pa3oBaHus 00ydyarouecs J0KHBI
OBJIAZIETh TAKMMM IO3HABATEIbHBIMM Y4EOHBIMM JEUCTBUSAMH, KaKk yMeHHE (HOpMyIupoBaTh MpoOJIEeMy M TMIIOTE3Y, CTaBUTh LIEJIM M 3a]auu,
CTPOMThH IUIaHBl JIOCTM)KEHHUS LeJIed M PpEIIeHUs IOCTaBIEHHBIX 3a/ad, MPOBOJAUTh HKCIHEPUMEHT M Ha €ro OCHOBE JieJlaTh BBIBOABI U
YMO3aKJIIOYEHHUs, IPEJCTABIATh UX U OTCTauBaTh CBOIO TOUKY 3peHMs. Kpome 3Toro, oGydaromiyecs JOKHbI OBIAJETh IPUEMAMU, CBSI3aHHBIMU C
OIpe/ielIeHueM MOHATHUI: OrpaHWYMBATh UX, ONHUCHIBATh, XapaKTepU30BaTh U cpaBHUBaATh. Ciel0oBaTeNbHO, NMPU U3YYEHUH XUMHH B OCHOBHOM
HIKOJIe 00yyarouecs A0KHBI OBNIAJETh y4eOHbIMU JEHCTBUSAMHU, MO3BOJISIOIIMMU UM JOCTUYb JIUYHOCTHBIX, IPEAMETHBIX U METalpPeIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB.

[Ipemyiaraemas mporpamMma Mo XMMHUHM PAacKpbIBaeT BKJIAJA y4eOHOTro HpeaMeTa B JOCTHXKEHHME Lielell OCHOBHOTO 0OILIero oOpa3oBaHMs U
olpenenseT BaXHEeHIne coaepkaTe/bHble JIMHUM [IPeMeTa:

* «BELIECTBO» — 3HAHUE O COCTABE U CTPOEHUM BEIIECTB, X CBOMCTBAX M OMOJIOTMYECKOM 3HAUYECHUM;

* «XMMMYECKasl peaklus» — 3HaAHHME O MPEeBpAIlEHUSIX OJHUX BEIIECTB B JIpYTHe, YCIOBHUAX MPOTEKAHUS TAKUX MPEBpaLCHUH M crocobax
YIIpaBJICHUS peaKUsIMH;

* IPUMEHEHHUE BEIECTB» — 3HaHUE U OMBIT 0€301MacHOro 0OpaleHHs ¢ BEIIeCTBaMH, MaTepralaMH U IpolieccaMu, HeOOXOAUMBIMU B OBITY U
Ha IIPOU3BO/ICTBE;

* «I3BIK XUMHH» — ONEPUPOBAHUE CHUCTEMOM BaKHEHIIMX XMMHYECKHX MOHITHUH, 3HAaHHME XUMHUYECKOW HOMEHKIATYpHl, a TaKkKe BIaJIeHUE
XMMHYECKOH CUMBOJIMKOMN (XUMUYECKMMH (OPMYyJIaMH U YpaBHEHHAMHU) .



MecTo yueOHOro npeaMera B y4eOHOM ILIaHe

B mpormecce ocBOEGHMSI MPOrpaMMbl Kypca XHMHUHU JUIsi OCHOBHOM IIKOJIBI — OOyYaroIIuecs OBJAJCBAIOT YMEHUSMH CTaBUTh BOIPOCHI,
Ha0Ir0/1aTh, OOBACHATH, KIACCH(PHUINPOBATH, CPABHUBATH, IPOBOJUTH SKCIEPUMEHTHI M MHTEPIIPETUPOBATH BBHIBOJBI Ha UX OCHOBE, ONPEACIIATDH
WCTOYHUKH XMMHYECKOW MH(OpMAIUH, MOJy4aTh U aHAIU3UPOBATh €€, a TAKXKe FOTOBHTH HA 3TOM OCHOBE COOCTBEHHBIM HMH(MOpPMAIIMOHHBIN
IIPOJIYKT, IIPE3EHTOBATH €I0 U BECTH IUCKYCCHIO.

[Iporpamma Kypca XUMUH JUISI OCHOBHOM IIKOJIBI pa3padaThIBaIach C y4€TOM MEPBOHAYAIBHBIX MPEACTABICHUH, TOJTyYeHHBIX 00yJaroIUMUCs
B HayaJIbHOM LIKOJIE IIPU U3YYEHUU OKPY)KAIOIIEro MUpA.

HecmoTps Ha TO, 4TO mpeanaraemMas mporpaMMa HOCHT OOIIEKYJIbTYPHBIM XapakTep W HE CTaBHUT 3a/4ady Mpo(ecCHOHAIBHOW TMOIATOTOBKU
oOydJaromuxcs, TeM HE MEHEe OHa MO3BOJISIET UM ONPEACTUTHCS C BBIOOPOM Mpoduiisi 00ydeHHsI B CTapIIeH IIKOJIE.

basucHblli yueOHBIN (00pa3oBaTENbHBIN) IJIAH HA M3YYEHHE XUMHUU B OCHOBHOW IIKOJIE OTBOAMUT 2 y4eOHBIX Haca B HENENI0 B TEUEHHUE
Ka)XJ0T0 rojia o0y4ueHus, Bcero 136 ypokos, mo 68 4acos B roj1.

OcHoBHbBIE HeH npeajiaraeMoro Kypca

* MarepuanbHO€ €IMHCTBO BEIIECTB €CTECTBEHHOI'O MUPA, UX T€HETHUYECKas CBA3b;

* MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY COCTABOM, CTPOEHHEM, CBOMCTBAMH, TTOJTYICHUEM U TIPUMEHEHHEM BEIIECTB;

* [M03HABAE€MOCTh BEIIECTB U 3aKOHOMEPHOCTEHN MPOTEKAHUS XUMHUICCKUX PEaAKIIH;

* 00BsACHSAIONIAS U MPOTHO3UPYIOIIAs pOJIb TEOPETUUECKUX 3HAHUM A (PaKTOJIOTMUECKOTO MaTepuaia XMMHH 3JIEMEHTOB;

* KOHKPETHOE XMMHYECKOE COeIMHEHUE KaK 3BE€HO B HETPEPHIBHOM I1eTH MpeBpallleHnii BeIIECTB, yYacTBYIOLIEE B KPYTOBOPOTE XUMHUECKUX
AIIEMEHTOB ¥ XUMUYECKOW IBOJIIOLINN;

* O0OBEKTUBHOCTh M TMO3HABAEMOCTh 3aKOHOB IMPUPOJbI; 3HAHHWE 3aKOHOB XHMHUHU MO3BOJISIET YHPaBISATh XUMHYECKUMH IPEBpALICHUSIMU
BEIIECTB, HAXOIUTh KOJOTHYECKH Oe30IacHble COCOObI MPOU3BOJICTBA U OXPAaHbl OKPYKAIOIIEH Cpe/bl OT 3arpsi3HEHUS;

* B3aMMOCBSI3aHHOCTb HAayKH U MPAKTUKU; TPEOOBaHMUS MPAKTUKU — JBWKYIAs CHJIa Pa3BUTHUS HAYKH, YCIIEXU MPAKTUKU OOYCIOBIIEHBI
JOCTHKEHUSIMHU HAYKU;

* pa3BUTHE XUMHYECKONW HayKM W XHMH3alUsi HApPOJHOTO XO3sICTBAa CIy)KaT HHTEpecaM uYeloBeKa U OOILIecTBa B II€JIOM, HMEIOT
I'yMaHUCTHYECKHUI XapaKTep U MPU3BaHbl CIOCOOCTBOBATH PEUICHUIO III00ANbHBIX TPOOIEM COBPEMEHHOCTH.

OTU uaeu peam3yroTcs MyTeM JOCTHKEHUS CIEAYIOUIUX LeJIei:

* ¢opmuposanue y 00y4aromuxcsi XUMUYECKON KapTUHBI MUpa KaK OPraHMYECKOMN YacTH €ro 1eJI0CTHOM eCTECTBEHHOHAYYHOU KapTHHBI,

* paszsumue TO3HABATEIBHBIX WHTEPECOB, MHTEUIEKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOy4arommxcsi B MpOIecce HU3YYCHUS HUMH
XMMHYECKON HAYKU U €€ BKJIa/la B COBPEMEHHBII HayYHO-TEXHUYECKHI Mporpecc;

* ¢opmuposaHue BaXHEHIINUX JIOTHUECKUX OIEpaluil MbIIUICHHUs (aHajdu3, CUHTE3, 000O0IeHHe, KOHKPETHU3allus, CpaBHEHHE U Jp.) B
IIPOLIECCE TIO3HAHMSI CUCTEMBI BAKHEHMIINX ITOHATHH, 3aKOHOB U TEOPUH O COCTABE, CTPOEHUH U CBOMCTBAX XUMUYECKUX BEILIECTB;

* gocnumaHue yOSKJEHHOCTH B TOM, YTO IPUMEHEHHUE MOJYyYEHHBIX 3HAHUN U YMEHUHN 110 XUMHH SIBJIETCSI 0OBEKTUBHON HEO0X0AUMOCTBIO
111 6e30macHOi paboThI ¢ BEIIECTBAaMH U MaTepHalaMy B OBITY M Ha IPOU3BO/ICTBE;

* npoexmuposanue W peanrusayus BBITYCKHUKAMU OCHOBHOMW IIIKOJIBI JIMYHOM 00pazoBaTeNbHON TpaeKTOpUH: BbIOOp mpoduist oOydeHus B
CTapILel IIKOJIe WK MPOo(ecCHOHATBHOT0 00pa30BaTENLHOTO YUPEKACHUS;

. oénadeHue  KIOYEBBIMM  KOMIETEHIMsIMH  (y4eOHO-IIO3HABAaTENbHBIMM,  MH(QOPMAIMOHHBIMH,  LIEHHOCTHO-CMBICIOBBIMU,
KOMMYHHKATHBHBIMH).



3HaYUTEIHbHOE MECTO B COJCP)KAHUU Kypca OTBOJIUTCS XUMHUYECKOMY 3Kc-iepuMeHTy. OH mo3BossieT chOpMHpPOBATh y OOYYaIOUIMXCS
CIeMAbHBIEC PEIMETHBIE YMEHHS pab0oTaTh ¢ XUMUYECKHMMHU BELIECTBAMH, BBITIOJIHSATH MPOCThIE XUMUYECKHUE OTIBITHI, HAYYUTh UX 0€30MacHOMY
Y 9KOJIOTMYECKH TPAMOTHOMY OOpAIllEHUIO C BEIIECTBAMH B OBITY M Ha IPOU3BOJICTBE.

[IpakTuyeckue pabOThI CrPYNIIUPOBAHBI B OJIOKM — XMMUYECKHE MTPAKTUKYMBI, KOTOPBIE CIIY)KaT HE TOJIBKO CPEICTBOM 3aKpEIUICHUS] YMEHHUN U
HaBBIKOB, HO M KOHTPOJISl Ka4ecTBa UX c(hOPMUPOBAHHOCTH.

[Io cBoeMy yCMOTpEHHMIO, a TaKK€ MCXOJsi M3 BO3MOXKHOCTEH IIKOJBHOTO KaOMHETa XUMUHU YUUTEIb MOMKET H3MEHHUTb CTPYKTYpY
MIPEJICTAaBICHHOIO B IMPOrpaMMe MPaKTUKyMa, HAapUMEp YBEJIWYUTh YHUCIO JJAOOPATOPHBIX pabOT 3a CYET COKpALICHHUS JEMOHCTpauuid. OTo
BO3MOJKHO ITpU HEOOJIBIION HATIOIHIEMOCTH KJIACCOB B CEIBCKHX IIKOJIaX, 0COOCHHO MaIOKOMIUIEKTHBIX.

Kypc xumuu 8 knacca usyvaemcs 6 oéa smana.

Ilepeuiti oman — XAMHsI B CTATUKE; 371€Ch PACCMaTPUBAIOTCS COCTAaB M CTPOEHWE aToMa M BemiecTBa. Ero OCHOBY COCTaBIISIIOT CBEICHUS O
XUMHUYECKOM 3JIeMeHTe M (OopMax €ro CyIeCTBOBaHHS — aTOMaxX, M30TOMaX, MOHAX, MPOCTHIX BEIIECTBAaX W WX BAXKHEHIIHNX COCIMHEHHUSIX
(oxcumax u Apyrux OWHAPHBIX COCIMHEHHUSX, KHUCIOTaX, OCHOBAHUSIX U COJISIX), CTPOCHHUH BEIECTBA (TUIOJOTUHA XMMHUUYECKHX CBSI3€M M BHIAX
KPUCTAJUTMYECKUX PEIIETOK).

Bmopou sman — Xumus B AUHAMHKE; OOydaroniyecs 3HAKOMSTCS C XMMHYECKMMM peakIusIMH Kak (yHKIUEHl cocTtaBa U CTPOCHHS
YYAaCTBYIOIINX B XUMHUYECKUX MPEBPAIICHUAX BEIIECTB U WX Kiaccudukanuu. CBONCTBA KUCIOT, OCHOBAHUI M COJIEH Cpa3y pacCMaTPHUBAIOTCS B
CBETE TEOPHUM AJEKTPOJUTUUYECKON aucconuanu. Kpome 3Toro, cBoicTBa KHUCIOT U COJIEH XapaKTEPHU3YIOTCS TAaKKE B CBETE€ OKUCIUTEIBHO-
BOCCTAHOBUTEILHBIX MPOIIECCOB.

YyeOHO-TEMaTHYECKUH IIJIAH

KommuectBo B Tom
Paznen Tema
4acoB qucIe, KOHTP. pao.
| HavanpHble MOHSATHA U 3aKOHBI XUMHUH 20 1
I Bakneiimme npeacTaBuTeIM HEOPraHMIeCKuX BemecTB. KonmuecTBeHHbIC 18 1
OTHOIIIECHUS B XUMHH.
11 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCAMHEHUM. 12 1
IV [Tepuoanueckuii 3akoH u [leproaudeckas cucteMa XMMHYECKUX 2JICMEHTOB 8
. Y. MeHzeneeBa u CTpo€HUE aToMa.
Vv Xumnueckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH. 10 1
Hroro 68 4




Coaepikanue Kypca xumuu B 8 kiacce

BBenenue

[Ipeamer xumuu.
MeTo1bl TIO3HAHUS B XUMHH: HAOIIOJICHUE, SKCIEPUMEHT, MOJICIUPOBaHue. VICTOUYHHKN XUMUYEeCKOH HH(POpPMAINH, €€ MOIyYeHUE, aHaAIn3 U
IIPEACTABIICHUE €TO PE3YIbTATOB.

[loHsiTHE O XMMHUYECKOM DJIEMEHTEe U (GopMax €ro CyH[€ECTBOBAaHUSA: CBOOOJHBIX aroMax, IMPOCTBIX M CIIOKHBIX
BEIIECTBAX.

[IpeBpameHnus BEmECTB.

OTnrune XuMHUYECKUX PEeaKki OT pu3nyecKux spiaeHuil. Poiab XMMuM B )KU3HU YenoBeka. XeMopuius 1 xemodoous.

KpaTtkue cBeneHus M3 UCTOPUM BO3HUKHOBEHMSI U Pa3BUTHUS XUMHH. POJb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHMM XUMHYECKOW HAyKHU —
pabotsl M. B. JlIomonocoBa, A. M. bytneposa, /1. 1. Menneneena.

XUMHUYECKAasd CUMBOJHKA.
3HaKM XUMHUYECKUX DJIEMEHTOB M TPOMCXOXKIACHHE WX Ha3zBaHWi. Xumudeckue dopmynbl. MHAekcs n kodddunmerTsl. OTHOCUTEIbHBIS
aTOMHAasi ¥ MOJIEKYJIsipHast Macchl. [IpoBeieHre pacueToB MacCOBOM JIOJIM XUMHYECKOTO DJIEMEHTA B BEIIECTBE HA OCHOBE €r0 (POPMYJIBI.

[lepuonuueckas cucteMa xuMudeckux anemenToB [. . Menneneena, ee cTpykTypa: Mayiblie U OOJIBIITHE TIEPHOIBI, TPYIIITHI
u oArpymibl. [lepuoanyeckas cucrema Kak CpaBOYHOE MOCOOHE JJIsl TIOJTYUYE€HUS CBEACHUI O XUMUYECKUX DJIEMEHTAX.

JdemoncTpanuu. Monenmu (mapoctepkHeBbie 1 CTioapta — bpurne6a) pa3nuyHbIX MPOCTBIX U CIOXKHBIX BemecTB. Komekius CTeKITHHON
XUMHUUYECKOHM nocyabl. Koymekiusa MaTepranoB U U3JIETUA U3 HUX Ha OCHOBE aJIIOMUHMS. B3auMonelcTBue MpaMopa ¢ KUCJIOTOM U TOMYTHEHHE
N3BECTKOBOM BOJBI.

JlaGoparopHblie onbIThl. 1. CpaBHEHHE CBOWMCTB TBEPABIX KPUCTAUIMYECKUX BEHIECTB M PAacTBOpPOB. 2. CpaBHEHHE CKOPOCTH HCHapEHUS
BO/IbI, OJIEKOJIOHA M STHJIOBOTO CIIUPTa ¢ (PUIBTpOBaNbHON Oymaru.

Tema 1. ATOMBI XUMHYECKHX DJIEMEHTOB

ATOMB Kak (bopMa CYmECTBOBAaHNUA XUMHUUYCCKUX D3JIEMCHTOB.

OCHOBHBIC CBE€ACHHA O CTPOCHHH aTOMOB. Z[OKEB&TGJ'IBCTB& CJIOKHOCTU CTPOCHHSA aTOMOB. OnBITH Pe3ep(bopzla. HnaHeTapHa;I MOICIb
CTPOCHHA aTOMa.

CocraB aTOMHBIX AACPp: HOPOTOHBI, HeﬁTPOHBI. OTHOCHTENLHAsT aToOMHas Macca. B3amMOCBSI3b IOHSTHI (IIPOTOH», ((HeﬁTpOH>>,
«OTHOCHUTCIIbHAA aTOMHAas Maccay.

N3mMmeHeHnue unciaa IIPOTOHOB B AJ[P€ aTOMa — 06pa3013aHHe HOBBIX XMMHWYCCKHX JJICMCHTOB.

H3Mmenenue uyucia HeﬁTPOHOB B AApC aroMa — O6pa3OBaHI/Ie HU30TOIIOB. COBpeMeHHoe ONPCHACIICHUEC TTOHATUA «XUMHUYECKHH DIIEMEHT).
H3oTomsI Kak Pa3HOBUIHOCTH aTOMOB OJHOT'O XUMHNYECKOT'O DJICMCHTA.

DNEKTPOHBHI.
CtpoeHue JIeKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX JIEMEHTOB MaJbIX epuo/I0B. [IoHATHE O 3aBEpLICHHOM 3J€KTPOHHOM YPOBHE.

HepI/IO,[[I/I‘{CCKaSI cCucrtemMa XHMHUCCKHX DICMCHTOB I[.I/I.MCHI[CHGCBa n CTPOCHUC aTOMOB — (I)PI3H‘-ICCI(HI>1 CMBICJI
MOPAAKOBOIO HOMEPA 3JIEMCHTA, I'PYIIIIbI, IICPpHUOAA.



V3MeHeHHe Yucla SJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHMYECKOTO 3JIEMEHTa — OOpa30oBaHHE IOJIOKUTEIbHBIX H
OTPHILIATEILHBIX MOHOB. VOHBI, 00pa30oBaHHBIE aTOMaMH METAJUIOB M HEMETAJUIOB. [IpHUMHBI M3MEHEHHS METAJUIMYECKUX U HEMETaTHUYeCKUX
CBOMCTB B mepuojax u rpymmax. OOpa3zoBanue OuHapHbIX coeauHeHUi. [lonstue noHHOHM cBs3u. CxeMbl 00Opa30BaHUS HOHHOH CBSI3M.
B3aumoeiicTBue aTOMOB 3JIEMEHTOB-HEMETAILIOB MEXKIy c000# — 00pa3oBaHME JBYXaTOMHBIX MOJICKYJI TPOCTHIX BEIIECTB.

KoBaneHnTHas HenmoaspHas XUMUYECKass CBA3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopgelicTBue aTOMOB HEMETaJJIOB MEXAY co0oi — oOpa3oBaHne OWHApPHBIX COCIWHECHUH HEMETAUIOB.
3JI€KTpOOTpI/IIIaTeJII)HOCTI). KoBanenTHas MoJjigspHass CBA3b. IlonaTe O BAJIEHTHOCTH KaK CBOMCTBE aTOMOB 06pa30131,113aT1> KOBAJICHTHBIC
xumudeckne cBs3u. CocraBienne (opMyn OMHApHBIX COEIMHEHHMH IO BaJeHTHOCTH. HaxokaeHue BajeHTHOCTH 1o (opmysie OMHApHOTO
COEJIMHEHMUSI.

BzaumoneiictBue aTOMOB METallJIOB MEXJIYy co00W — oOpa3oBaHHME METANIMYECKUX KpucTaioB. [loHATHE O MeTalmuyecKon
CBS3U.

JemoncTpanuu. Mojenu aToMOB XMMHUYECKUX 3JIeMEHTOB. [leproaudeckas cucrema xumuueckux saemeHToB J1. Y. Menpaeneesa (pa3nuyuHbie
dbopmbI).

JlabopaTopHbie onbIThbl. 3. MoaenupoBaHWe NPUHIUIA JEHCTBUS CKAaHUPYIOIIEro MUKpockoma. 4. M3rotoBieHue Mozeneil MOJIEKyI
OMHAPHBIX COCTMHECHUM.

Tema 2. [IpocTbie BenecTBa

[Tlonoxenue MeTannoB U HeMeTannaoB B Ilepuogumueckoil cucrtreMe XUMHUUYECKHUX DIEMEHTOB
1. 1. MenneneeBa. Baxxuelimue mpocThie BemecTBa — MeTauTbl (KeJie30, aIFOMUHUMN, KaJIBIIMA, MarHui, HaTpui, kanuii). Oo0mue ¢uznueckue
CBOMCTBA METAJIJIOB.

Baxkneiimne npocteie BellecTBa-HEMETalIbl, 00pa30BaHHBIE aTOMaMH KUCJIOPOJa, BOJIOpoJa, a3oTa, cephl, (pocdopa, yriepona. Monekynbl
MIPOCTHIX BEIIECTB-HEMETAIIOB — BOAOPOa, KHUCIOPOa, a30Ta, rajoreHoB. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca.

CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHHIO HECKOJIBKMX IPOCTBIX BEHIECTB — aJJOTPOMNHUS. AJJIOTPOIHBIE
MoauduKauu Kuciopoaa, docdopa, onoBa. Meraminyeckue U HEMETAJUIMUECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCHUTENBHOCTH 3TOTO
MTOHSATHSL.

Uucno ABoranapo.KonuuectBo BemectBa. Monb. MomnsipHas macca. MossipHbIii 00beM ra3o00pa3HbIX BemlecTB. KpaTHbie equHMIIBI
M3MEpEeHUsl KOJIMYEeCTBa BEIIECTBA — MWJUIMMOJIb U KWJIOMOJIb, MIJIIUMOJISIPHAS U KUJIOMOJISIpHAsT MAacChl BEIIECTBA, MWUIMMOJSPHBIN H
KUJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HBIX BEIIECTB.

Pacyetsl ¢ cnonb30BaHUEM MOHITHH «KOJIMYECTBO BEUIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM T'a30By», «UUCIO ABOTaIPO».

Jemoncrpanuu. [Tonydenne o3oHa. OOpa3iel 6eoro U ceporo oJjioBa, 6eaoro u kpacHoro ¢gocdopa. HekoTopble MeTanabsl 1 HEMETAIUIbI C
KOJIMYECTBOM BenlecTBa | MoJib. MossipHbIi 00beM ra3000pa3HbIX BEIIECTB.
JlabopaTopHble onbIThbl. 5. O3HaKOMJIEHHE € KOJUIEKIMEH MeTauioB. 6. O3HaKOMIIEHHE C KOJUIEKIIUEN HEMETAJUIOB.

Tema 3. CoequHeHUSI XMMUYECKHUX DJIEMEHTOB

CTeneHb OKHUCIEHUI.



CpaBHeHHE CTENCHH OKHCICHHS W BaJeHTHOCTH. OmpeieneHue CTENCHH OKHUCICHHS JJIEMEHTOB B OMHApHBIX coeauHeHusx. CocraBlieHUE
(dhopMyn1 OMHAPHBIX COSTUHEHMH, 00U cIOCO0 MX HA3BAHHIA.

buHapHBIe COEqUHEHUS METAJJIOB U HEMETAaJJO0 B : OKCHJBI, XJIOPHUbL, cyabhuas! u mp. CocraBieHue ux Gopmy.

buna PHBIC COCOAUHCHHUA HCMCTAJJJOB: OKCHUIABI, JCTYy4YUC BOAOPOIHBIC COCAUHCHHA, UX COCTAB MU HA3BAHUA. HpeﬂCTaBI/ITeHI/I
OKCHJOB: BOJa, yI‘JICKPICJIbeI ra3, HeramcHasa U3BCCThb. HpeﬂCTaBI/ITeJII/I JICTY4YUX BOJOPOOHBIX CO€I[I/IHGHI/II711 XJIOPOBOJOPOA U aMMHUAK.

OcHOBaHHA, UX COCTAaB U Ha3BaHHU.
PactBopumocTs ocHoBanmii B Boje. IlpeacraButenu mienodeil: TUAPOKCHABI HATpus, Kanus W Kanpuus. [loHsitue o0 MHIMKaTopax u
Ka4eCTBEHHBIX PEAKIUAX.

KucnoTsl, ux coctaB U Ha3BaHUA.
Knaccudukanus xucnot. [lpencraButenu KUCIOT: cepHas, coiissHas, a3oTHas. [lonstue o mikane kuciaoTHocTH (mkana pH). M3menenue
OKpPAaCKH MHJIMKAaTOPOB.

Conu Kak MPOU3BOJHBIE KHCJIOT U OCHOBAHUM, UX COCTAaB U Ha3BaHuA. PactBopuMocTh cosielt B Bojie. [IpencraBurenu coseit:
XJIOpUJ HaTpus, KapOoHaT U (ocdar KaJlbLus.

AMop(dHBIE W KPUCTANIUUYECKHUE BEIECTBA.
MexxMoNeKyJISIpHbIE B3aUMOAEHCTBUS. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTB BEHIECTB OT THUIIOB KPHUCTAJUIMYECKUX
pELIETOK.

YucTele BeleCTBAa U CMECH.
[IpuMepsl KUIKKUX, TBEPIABIX M Ta3000pa3HbIX cMmeced. CBOWCTBA YMCTBHIX BEIIECTB M cMecel. X cocraB. MaccoBas u oObeMHas J0JU
KOMIIOHEHTa cMecH. PacueThl, cBs3aHHbBIE C UCIIOJb30BAHUEM ITOHATHUS «IOJIS».

JemoncTpanuu. OOpa3ibl OKCHUIOB, KUCIOT, OCHOBAHUN M cOJiel. MoJieny KPUCTAUNIMYECKUX PEIIETOK XJIOpHIa HATpHs, aiMasa, OKCHAA
yraepoaa (IV). KucinotHo-1ienoynple HHIUKATOPBI, K3MEHEHHUE MX OKPACKH B Pa3JIMYHBIX Cpelax. Y HUBEPCATbHBIN HHIUKATOP U U3MEHEHHUE €ro
OKpacku B paznuuHbix cpenax. [llkama pH.

JlaGoparopHble onbIThl. 7. O3HaKOMJIEHHE C KOJUICKIHMEH OKCuIoB. &. O3HaKOMJIEHHE CO CBOMCTBaMU aMmmuaka.9. KauectBeHHas
peaknus Ha yriekucibiid ra3. 10. Onpenenenue pH pacTBOpoB KuCHOTHI, menoun ¥ Boabl. 11. Onpenenenue pH maumMoHHOro M S0JI0YHOTO
COKOB Ha cpe3e 1mioaoB. 12. O3HakomieHue ¢ KoJuiekiued cosiel. 13. O3HakoMmJe€HHE C KOJUIEKIIMEH BEHIECTB C pPa3HbIM THUIIOM
KPUCTAJUTMYECKOU pemeTku. M3roToBiaeHre Moieeit KpucTalinyeckux pemerok. 14. O3nakoMiieHre ¢ 00pa3ioM rOpHO# OPOIbL.

Tema 4. U3meHeHus1, IPoUCXOAsiIIAE C BeleCTBAMU

ITonsarue HBHCHHﬁ, CBA3aHHBIX C UBMCHCHUSAMMH, IIPOUCXOOAINNMMHA C BEIICCTBOM.

ﬂBJ’IeHI/IH, CBA3aHHBIC C UBMCHCHHUEM KPUCTAJINIMYCCKOTO CTPOCHUS BCIICCTBA IMPU MOCTOAHHOM €TI0 COCTABC, — (1) N3NYCCKUC ABICHHUI.
dusznueckue SBJICHUS B XUMHU: AUCTUIIIALUSA, KpUCTAJIIIN3alWsl, BBIIIApUBAHNEC U BO3IOHKA BCIICCTB, (I)I/IJ'ILTpOBaHI/Ie u I_IeHTpI/I(i)yTI/IpOBaHI/Ie.

ﬂBJ’IeHI/IH, CBJA3aHHBIC C UBMCHCHHUEM COCTaBa BCHICCTBA, — XUMHUUYCCKHUC pPCAKIOUU. HpI/I3HaKI/I Hu YCJIOBUA MPOTCKAHUA XUMHYCCKUX
peaKHHfI. BrigeneHue TEna0Th U CBETa — pCaK ropCHUs. [TousTHe 00 3K30- U OHAOTCPMHUYCCKUX PCAKIUAX.

3akoH COXpaHCHUA MACChl BCIHICCTB.
XHUMHUYECKHE YpaBHCHMU. 3HaueHHUE MHICKCOB U KOB(b(bHHHCHTOB. CocrapieHue ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ.



PacueTs MO XUMHUUYECKHM YPAaBHCHUSIM .

Pemenne 3agad Ha HaXOXKICHHE KOJIMYECTBA, MAacChl MJIM O0beMa MPOJYKTa pPEaKUUH 1O KOJMYECTBY, Macce WIH O0bEMY HCXOIHOTO
BelecTBa. Pacyersl ¢ MCHOJIB30BAaHUEM IOHATHUS «JI0JIsD», KOTJa MCXOJHOE BEIIECTBO JAaHO B BUJAE PAacTBOpa € 3aJaHHOM MaccOBOW Aoiei
PacTBOPEHHOTO BELIECTBA WM COJAEPIKUT OIIPENIEICHHYIO JOJI0 IPUMECEH.

Peaknuu pasznoxeHus.
[IpencraBnenue o CKOpoCTH XUMHUYECKUX peakunid. KataimusaTtopsl. DepMeEHTHI.

Peaxnuu coequHEHU .
Karanurnueckre u HEKaTAIUTUICCKUE PEaKIIUU, 00OpaTUMBbIC U HEOOPATUMEBIE PEaKIIUU.

Peaxnouu 3aMenmenusd.
Psin akTHBHOCTH METaJIOB, €0 UCIOJIb30BAaHUE ISl TPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIUA MEXIy METaUIaMU U KUCIOTaMH,
peakIii BEITECHEHUS OJTHUX METAJJIOB U3 PaCTBOPOB MX COJIEH IPYrUMU METaJIIaMHU.

Peaxknuuu o6mena.Peakuuu HeliTpanu3auuu.
VYcnoBus nporekaHus peakiuii 0OMeHa B pacTBOpax 10 KOHIA.

Tumbl XUMHUYECKUX pEeakKIMil Ha NpUMEpPE CBOUCTB BOJBI.

Peakmust pasznoxeHus — 3JI€KTPOJIM3 BOJIbI. Peakiuy COeTMHEHHS — B3aWMOJICHCTBHUE BOJBI C OKCHIAMHU METAJVIOB M HEMETAJUIOB. Y CIIOBHE
B3aUMOJICMCTBHUSI OKCHUJOB METAJIOB M HEMETAUIOB C BOJOW. [loHATHE «ruapokcuabp». Peakuuu 3aMelieHHsi — B3aMMOJEHCTBUE BOJBI C
MeTauiaMu. Peakiinn oOMeHa — ruposIn3 BEIIeCTB.

JdemoncTpauuu. [Ipumepsr pusndeckux sBICHUN: a) TuiaBjieHue napaduHa; 0) BO3rOHKAa Woja WM OCH30HHOMW KHCJIOTHI; B) pacTBOpPEHHUE
OKpaIllEHHBIX coJieil; I') nuddy3us TyIMHUCTHIX BEIIECTB C TOPSIIEH JaMIIOYKH HakanuBaHus. [IpumMepbl XuMu4ecKuX sIBJICHUI: a) TOpEHUE MarHus,
dbocdopa; 0) B3aMOIECHCTBUE COISTHOM KUCIOTHI ¢ MPaMOPOM MJIM MEJIOM; B) mosrydeHue ruapokcuaa meau (I1); r) pactBopeHue moaydyeHHOTO
THAPOKCHIA B KUCIOTaX; 1) B3aumoaeicTBue okcuaa meau (I1) ¢ cepHO¥ KMCIOTON MPpU HarpeBaHWM; €) pa3IoKEHUE MepMaHraHaTa Kajus; *K)
pas3oKeHue MepoKCcHia BOJOPOIa C MOMOLIBI0 IUOKCHA MapraHia U KaTanas3bl kKapTodens Wid MOPKOBH; 3) B3aUMOJEHCTBHE pa30aBICHHBIX
KHCJIOT C METaJlJIaMH.

JladopaTopHble onbIThl. 15. [IpokanuBanue Meau B IUIaMEHU CIUPTOBKH. 16. 3amemenue meau B pactBope xiopuaa meau (1) sxemnesom.

Tema 5. [IpakTuxkym 1. IIpocreiinue onepanuu ¢ BemecTBOM

1. IlpaBuna TexXHHKH O€30MACHOCTH MNpH paboTe B XUMHYEeCKOM KaOunere. [Ipuembl oOpamieHusi ¢ 1a0OpaTOpHBIM O0OPYAOBAaHHEM U
HarpeBarelbHbIMU Tpubopamu. 2. HaOmromeHus 3a W3MEHEHHUSMH, NPOUCXOASIIMMHU C TOPAIIEH CBEUOl, W MX oOmHucaHue (JIOMAIIHUN
SKCIEPUMEHT). 3. AHaIN3 MOYBHI U BOJABI (JOMalHUM 3kcniepuMenT). 4. [lpu3naku xumuueckux peakiuii. 5. [Ipurorosnenue pactBopa caxapa u
pacyeT ero MaccoBOil 1011 B pacTBOpE.

Tema 6. PactBopenue. PacTBopsl. Peakunu HoOHHOT0 00MeHa
1 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PeaKINu

PaCTBopCHI/IC Kak (I)H3HKO-XHMHQCCKHﬁ nmponoecc.



[TonsTe o rugparax M Kpuctamioruapartax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTU PAaCTBOPUMOCTU TBEPIBIX
BCIICCTB OT TeMnepaTypH. HaCbIH_IeHHbIG, HCHACBINICHHBIC H HepeCLIH_[eHHBIG paCTBOpBI. 3Ha‘IeHI/IC paCTBOPOB JUIA HpI/IpOI[BI U CCIBCKOI'O
XO34UCTBA.

[ToussTue 00 PNEKTPONUTUUYECKON NTUCCOLMUAIUU.

DNEKTPOIUTHl ¥ HEAIEKTPOJIUTHL. MEXaHW3M JUCCOIUAIMA AJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBsi3u. CTENEeHb AIEKTPOJIUTHICCKOM
muccoranuu. CUIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TCOPHUH AICKTPOTUTHUECKON Tucconmanuu. MloHHbIe ypaBHEHUS peakiuii. Peaknun oOMeHa, uaymuye 10 KOHIIA.

Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudpukanus.

Jucconmanusi KUCIOT U UX CBOWMCTBA B CBETE TEOPHUHU JIIEKTPOJIUTHUYECKOM NHCCOLMannU. MOJEKyJIIpHbIE U MOHHBIE YPAaBHEHMS PEaKIMi.
BsaumopeiicTBue KHCIOT ¢ MeTaUIaMU. DJIEKTPOXMMUYECKHI psii HalpspKeHWH MeTayuloB. B3ammoneicTBUEe KHUCIOT ¢ OKCHIAMH METaljIOB.
B3auMogelicTBue KHUCIOT C OCHOBAaHHMSIMHU — peaklus HeWTpanmzanuu. B3aumopeiicTBue KHCIOT ¢ cofissMd. Vcmonb3oBaHHWe TaOJIUIIBI
PaCTBOPUMOCTH U1l XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHOoBaHUSA, UX KIacCUPUKALUSA.

Jucconmanus OCHOBAaHM M HMX CBOMCTBA B CBETE TEOPUU DIICKTPOJUTHYECKOW AUCCOLMAlUH. B3amMoJelcTBME OCHOBAHUW C COJISIMHU.
Hcnonb3oBanue TabMUIBl PACTBOPUMOCTU Ui XapaKTEPUCTUKH XMMHUYECKHMX CBOMCTB OCHOBaHUU. BzaumopelicTBue mienoueil ¢ OKCHAaMU
HEMETAJIJIOB.

Conu, UX AMcCCONMANMS U CBOMCTBA B CBETEC TCOPHHM AIEKTPOJIUTHUYECKOW auccouuanvu. B3aumoneicTBue coyieil ¢ MeTaliamu,
0COOEHHOCTH 3THX peakiuil. B3aumonelicTBue coneit ¢ consimu. Vcronb3oBaHue TaOIUIBI PaCTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUUYECKUX
CBOMCTB COJICH.

OO6o0menre cBeIeHnit 00 OKCHIaxX, MX KilacCu(PUKaluu U CBOMCTBAX.

I'emeTruueckue pAABl ME€Taldllla © HEMETalila.
I'enetnueckas cBA3b MCXKAY Kll1aCCaMH HEOPTraHNYCCKHUX BCIICCTB.

OKHCIHNTENbHO-BOCCTAHOBHUTEIbHEIEC PCAaKIOHUH.

OnpeﬂeneHI/Ie CTEIICHEH OKHCIICHUS JJIs1 3JIEMEHTOB, 06p33y10H_II/IX BCHICCTBA PA3HBIX KJIACCOB. PeaKI_II/II/I HOHHOTO OOMEHa U OKHCIIMTEIBHO -
BOCCTAaHOBUTCIIbHBIC pCaKIINH. OxuciuTenb 1 BOCCTAHOBUTCJIb, OKHMCJIICHUEC 1 BOCCTAHOBJICHHC.

CocraBienne ypaBHCHI/Iﬁ OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ MCTOJOM JJICKTPOHHOI'O OanaHca.

CBoWcTBa T POCTBIX BCH[€CCTB — MCTANZIOB U HCMCTAJJIOB, KUCJIOT COJIEH B CBETE OKHUCIIMTEIbHO-BOCCTAHOBUTEIIHLHBIX peaKHHﬁ.

JdemoncTpanuu. VcnbiTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOIHOCTh. 3aBUCUMOCTbD 3JIEKTPONPOBOAHOCTA YKCYCHOW KHUCIOTHI OT
KOHLEHTpalMU. J[BMKEHHE OKPAIIEHHBIX HOHOB B AJIEKTPUUECKOM I10JIe. B3anMOAeMCTBUE [IUHKA C CEPHOM, COJITHOM KUCIOTaMU, XJIOPUIAOM MEJIN
(IT). F'openne maruus. BzanmoneiicTBre XJIOpHOI U CEPOBOAOPOTHOM BOIBI.

JlaGopaTopHublie onbIThL. 17. B3auMoaelicTBHe pacTBOPOB XJIOpHIa HATpUs U HUTpata cepebpa. 18. [lomydeHne HepacTBOPUMOTO THAPOKCHIA
W B3aUMOJICHCTBHE €ro ¢ kuciaoTaMu. 19. B3zaumogelcTBue KHCIOT ¢ ocHOoBaHusaMHU. 20. B3anmozeiicTBUe KHUCIOT ¢ OKCHIAMH MeTauioB. 21.
BzaumopnelictBue KHCIOT ¢ MetamiaMu. 22. B3aumopaeicTBhe KHCIOT ¢ coilsMu. 23. BzaumMmopgelcTBHe IIelIodyed ¢ KHUCIOTaMH. 24.
B3aumoneiictBue menoueil ¢ okcuaaMM HeMeTawioB. 25. B3aumopeiicTBue mienoden ¢ coismu. 26. IlosnyueHne u cBolicTBa HEPAaCTBOPHUMBIX
ocHoBaHMU. 27. B3aumozclicTBue OCHOBHBIX OKCHUJOB C KHCiIoTaMH. 28. B3amMopeicTBrue OCHOBHBIX OKCHIOB ¢ BoAoil. 29. BzaumoneiicTBue



KHUCIIOTHBIX OKCHAOB ¢ mienoyamu. 30. BzaumopnelcTBue KHUCIOTHBIX OKCHUIIOB ¢ BojoM. 31. B3aumopnelictBue coiield ¢ kuciotamu. 32.
B3aumoseiictBue cosneit ¢ menouamu. 33. BzaumoneiictBue colieii ¢ cosisimu. 34. B3aumoieiicTBre pacTBOPOB COJIEH ¢ MeTallJIaMHu.

Tema 7. IlpakTnkymMm 2. CBOJiCcTBa PACTBOPOB 3JIEKTPOJIUTOB

1. Hounsie peakiuu. 2. YCIOBUS TEUEHUS XUMUYECKUX PEAKIUN MEXKy pacTBOpaMU 3JIEKTPOJUTOB 10 KOHIA. 3. CBOICTBAa KHCIIOT,
OCHOBAHUH, OKCHIOB U coJiel. 4. Penenne skcriepuMeHTaNbHBIX 3a/1a4.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yabTaThl OCBOCHUSA NPOTrpaMMbl OCHOBHOI'O O6HICFO 06p330BaHI/I$[ JOCTUTAKOTCA B XOJEC 06yquH$1 XUMHUHN B €AUHCTBC
yLIC6HOI\/II U BOCIHHUTATEIILHOU ACATCIIBHOCTH B COOTBCTCTBHUMU C TPAAUILIMOHHBIMH pOCCHfICKPIMH CONMOKYJIBTYPHBIMHU U AYXOBHO-HPABCTBCHHBIMUA
HECHHOCTAMMU, HNPUHATBIMU B O6H.[€CTBG npaBuJIaMud W HOPMaMH IOBCACHUA U CHOCO6CTBy10T mponeccaM CaMOIIO3HaHUsA, CaMOpPa3sBUTUA H
COIMATM3AIINN 00 YJarOIIHXCS.

JImaHOCTHEBIE PEIYIBTATBI OTPAXKAIOT T'OTOBHOCTD 06yanOHII/IXCﬂ PYKOBOACTBOBATHCA CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciiupCHMUE OIIbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM YHCJIC B 4aCTU:

1) maTpHOTHYECKOTO BOCTIHTAHUSI:

IHEHHOCTHOI'O OTHOHMICHUA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, UCTOPUYUCCKOMY W HAYYHOMY HACJIICAUIO, ITIOHUMaHWA 3HAUYCHUS XUMHYCSCKOM
HAYKHU B )KU3HU COBPEMCHHOT'O O6H.[€CTBa, CIIOCOOHOCTH BJIaACTb ,HOCTOBGpHOfI I/IH(I)OPM&LII/IGIZ 0 ICPCAOBBIX NOCTHIKCHHUAX U OTKPBITUAX MHpOBOﬁ
M OTEUECTBCHHOMU XUMHUH, 3aNHTEPCCOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTpOfICTBe MuUpa u O6H.[€CTBa;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

OpeaAcCTaBJICHUA O COUHMAJIBHBIX HOpMAx M IIpaBUjIaX MCKINYHOCTHBIX OTHOLICHUM B KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
O6H_ICCTBCHHO HOJ'IG3HOI>1, yqe6HOHCCHeﬂOBaTeHLCKOﬁ, TBOp‘iCCKOﬁ U Jpyrux BHAAX ACATCIBHOCTHU, TOTOBHOCTH K pa3Hoo6pa3Hoﬁ COBMECTHOM
ACATCIIbHOCTHU IIPU BBIIMOJIHCHUHA y‘le6HBIX, IIO3HABATCJIbHBIX 3a4da4, BBIIIOJIHCHHHN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHHUH y‘le6HLIX IIPOCKTOB,
CTPCMJICHUA K B3daMMOIIOHMMAHHWIO WM B3aUMOIIOMOIIXW B IIPOLIECCC TOU lee6H0171 ACATCIIbHOCTH, I'OTOBHOCTH OLICHUBATb CBOE TOBEACHHUE U
MOCTYIIKH CBOUX TOBapI/II_I_Ieﬁ C IMO3HMIIMHU HPAaBCTBCHHBIX U IIPABOBLIX HOPM C y‘IéTOM OCO3HAHUS MOCIICICTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:
MHPOBO33PEHUYECKUE MIPEJICTABICHNS O BEIIECTBE U XMMHMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U

COCTaBJIAOMIUC OCHOBY IS TIOHUMAHUS CYIIIHOCTU HaquOﬁ KapTUHBI MUpa, IIPEACTABIICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3dBUTHUA ITPUPOEIL,
B3aMMOCBA34X YCJIOBCKA C HpHpOI{HOﬁ CpGI[OfI, O pOJIM XUMHUU B IIO3HAHWUU 3THUX 3aKOHOMCpHOCTeﬁ;



MO3HABATEIbHbIE MOTHUBBI, HAIpPABJICHHBIC HA IOJIydeHWE HOBBIX 3HAHUM 1O XHMHH, HEOOXOJUMBIE Uil OOBSCHEHHMS HAOII0JaeMbIX
MIPOIIECCOB U SIBJICHUH, MO3HABaTEIbHON, MH(OOPMAIIMOHHONW M YHUTATEIBCKOW KYIBTYpHl, B TOM YHCJE HAaBBIKOB CAMOCTOSITEIBHON pabOTHI C
y4eOHBIMH TEKCTAMH, CIIPABOYHOH JIUTEPATYpPOil, JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K 00YUCHUIO U MO3HAHUIO, TF0003HATEILHOCTD, TOTOBHOCTh M CHOCOOHOCTH K CaMO0OPa30BaHUIO, IPOSKTHOM U MCCIIE0BATEIbCKON
NEeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHSI 00y4€HUs B JJalbHEHUIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU >KU3HM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0pOBbIO, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 >KU3HH, OCO3HAHUE
MOCJIEACTBUN W HENpUATHE BPEIHBIX NPUBBIYEK (YIOTPEOJIEHMsI alKOTOojs, HAPKOTHUKOB, KypeHHUs), HEOOXOJMMOCTH COOIOACHMS IMpaBUII
0€30MacHOCTH MPH 00palIEHUH ¢ XMMUYECKUMU BEIIECTBAMU B ObITY U peaibHOM JKU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUeHHIO Ipodeccuil u TpyAa pa3aIuvyHOro poJia, yBaKeHHUE K TPYAY U pe3yabTaTaM TPYAO0BOH AESTEIbHOCTH, B
TOM 4HCI€ HAa OCHOBE IPUMEHEHMsI TNMPEAMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIA BHIOOP HHIUBUIYaTbHOW TPACKTOPUHU MPOJOTKEHUS
oOpa3oBaHusi € Y4ETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTM K XUMHUH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENTHOM
npodeccrnoHaIbHOM IEeATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTD aJallTUPOBATHCS B MPO(ecCHOHAIBHOM cpee;

6) 3K0JI0rHYECKOT0 BOCIIUTAHHUS:

AKOJIOTHUYECKH IIEJIECO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUs, TOHUMAHUE IICHHOCTH
3I0pOBOr0 W Oe30macHOro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3MYECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFOJICHHS TIpaBUJI O0€3011aCHOTO TMOBEJCHUS MPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIHMsX, YIPOJXKAIOIIUX 30OPOBBIO U KU3HHU
JIFOJICH

CIIOCOOHOCTH IMPUMCHATH 3HAHHUA, I10JIY4aCMBbIC ITPU U3YUCHUN XUMUU, IJId PCIICHUA 3a/lad, CBA3aHHBIX C OKPY)KaI-OH_Ieﬁ HpHpO,Z[HOﬁ cpez[oﬁ,
U1 TIOBBIIICHHUA YPOBHA 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUSA r100aJILHOTO XapakTreépa S5KOJOTrMYCCKHX npo6neM n HYTeﬁ HUX PpCHICHUSA
mocpeaACTBOM MCETOZAOB XHMHUHU, 3ISKOJOI'MYCCKOr0 MBINUJICHUA, YMCHUS PYKOBOACTBOBATHCA UM B HOSHaBaTeHBHOﬁ, KOMMYHI/IKaTHBHOﬁ u
COLMAJILHOM IIPpaKTHUKEC.

METAIIPEIAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPECAMCETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC IUIA (I)OpMI/IPOBaHI/IH MHPOBO33PCHUSA O6H.I€Hay‘lH]':>Ie IIOHATHUA (3aKOH,
TCOpUs, IMPUHLIUII, TUIIOTE3a, (I)aKT, CHUCTCMA, IIPOLECCC, DKCIICPUMCHT H ):[pyroe.), KOTOPBIC HCIIOJIB3YKOTCS B €CTCCTBCHHO-HAYUYHBIX y‘le6HHX
npeaAMeTax M IO3BOJIAKOT Ha OCHOBC 3HAHUM M3 ATHUX npeaAMECTOB (I)OpMPIpOBaTB MMPpEACTaBJIICHHUE O LICJIOCTHOM HaYQHOﬁ KapTUHC MHpa, U
YHUBCPCAJIbHBIC y‘Ie6HBIe JIeNCTBUSA (HOSHaBaTeHLHLIe, KOMMYHUKAaTUBHELIC, pel"y.]'ISITI/IBHLIC), KOTOPBIC o0ecreunBaroT (I)OpMI/IpOBaHI/Ie TOTOBHOCTH
K CaMOCTOATCIIBHOMY INNIAHUPOBAHUIO U OCYIICCTBJICHHUIO yq66HOﬁ JCATCIIBHOCTH.



Ilo3naBaTebHBbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiicTBUS
Ba3oBble JJornuyeckue aeiicTBUA:

YMCHHSA HUCIIOJIL30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA IIPHU OCBOCHHU 3HAHUMU: PAaCKpBIBATbL CMBICIT XUMHUYCCKUX MOHSATHH (BBII[CJISITL Hux
XapaKTCPHBIC IMMPU3HAKH, YCTAaHABJIMBATH B3aWMOCBA3b C APYIrUMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHUA 1A 00BSICHEHHUS OTACIBbHBIX q)aKTOB u
ﬂBJ’IGHI/Iﬁ, BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU JIA Knaccmbmcaunn XUMHUYCCKHUX BCIICCTB U XMMHNYCCKUX peaKm/Iﬁ, YCTaHaBJIMBATb MMPUYMUHHO -
CJICACTBCHHBIC CBA3U MCKIAY o0BeKTaMu HN3y4YCHHA, CTPOUTH JIOTHUYCCKHUEC PACCYXKICHUS (I/IHILYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), JcJIaTh
BBIBO/JbI U 3aKJIFOUYCHUS,

YMEHHE NPUMEHATh B TpOIecce TIO3HAHUS MOHATHS (NpPEAMETHbIE M METalpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3yeMble B XHMMHH, IPEOOpa30BbIBATh IIMPOKO HMPUMEHSEMblEe B XUMHUHU MOJEIbHbIE IPEICTaBICHUS — XUMUYECKHI 3HaK (CHUMBOJ
2JIEMEHTA), XUMHuYeckas (opMmysia M YpaBHEHHE XHMHUYECKOM peakiuuu — MpU pPELIeHUH Y4eOHO-NO03HABAaTENbHBIX 3aJad, C Y4ETOM OTHX
MOJIENIBHBIX TPEACTAaBICHUI BBISBIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE INPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMMHMUYECKHX BEILIECTB H
XUMHMUYECKUX pEeaKlui, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJIEJICTBEHHBIE CBS3M U MPOTHUBOPEUMS] B H3yYaeMbIX IMpoleccax U
SIBJICHUSIX.

ba3oBsble nucciienoBareibCKue AeiiCTBHS.

YMCHHUEC HCIOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBC HMHCTPYMCHTA IIO3HAHUS, a4 TAKKC B Ka4CCTBC OCHOBBI IJIA (1)OpMI/IpOBaHI/IH
THUIIOTE3bI 11O IPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CY)KILGHI/If/'I;

pHOOpeTEeHNE OMbITa MO TJIAHUPOBAHMIO, OPraHU3allMd U MPOBEICHUIO YUYEHHYECKUX HIKCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJ0M
MpoLecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €r0 Pe3yabTaT, GOpMYyIUpOBaTh 000OIIEHHS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeii:

yMeHHe BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUIOB U (HOPM IMPEJICTABICHHUS, TOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (Hay4yHO-TIOMYJSpHAS JIUTEpaTypa XMMUYECKOTO COJIEpKaHusl, CipaBOYHbIe TTocoous, pecypchl HTepHeTa), KpUTHUECKHU OLIEHUBATH
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE TPUMEHSTh Pa3IMYHbIe METO/bI U 3AIPOCHI PH NOUCKE M 0TOOpEe HH(MOPMALMHM M COOTBETCTBYIOMINX JaHHBIX, HEOOXOJUMBIX IS
BBIMIOJTHEHUST Y4EOHBIX W TO3HABATENbHBIX 3a/a4 OINpPe/eIEHHOrO THUIA, NTPUOOpETEeHUe OIbITa B OONACTH HCHOJIb30BaHUS HWH(POPMALIMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTH, OBJa/IeHHE KYIbTYPOH aKTHBHOTO MCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BHIOUPATH
ONTUMAJIbHYIO (HOPMY TpescTaBleHUs] MHPOPMAIMK U WIUTIOCTPUPOBATh pelllaeMble 337a4l HECIOKHBIMM CXeMaMH, JuarpaMMaMu, IpYruMHU
¢dopmamu rpauKu U UX KOMOMHAIIUSIMH;

YMCHHEC MHCIOJIB30BATH W aAHAJIMU3UPOBATL B IIPOLECCCE yqe6H01”4 U HCCIEIOBATEIbCKOM JesITelIbHOCTU I/IH(pOpMaLII/IIO O BJIIHUAHHUHU
MMPOMBIINIJIICHHOCTH, CCIILCKOT'O X03siicTBa U TPAHCIIOPTA Ha COCTOSIHUC Opr)KaIOH_ICﬁ HpI/IpO,ZlHOﬁ CpCabl.



KoMMyHuKaTHBHBIC YHUBepCaIbHbIe y4eOHbIC 1l CTBHUSA:

YMEHUS 337aBaTh BOIMPOCHI (B X0J€ nuayiora u (WIn) IUCKYCCHH) MO CYHIECTBY OOCYKIaeMOi TeMbl, (OpMYINPOBATH CBOU MPEATIOKECHHUS
OTHOCHTEIILHO BBIIIOJHEHHUS NIPEIOKEHHOM 3aa4H;

YMCHUA MPEACTABIIATH ITOJTYYCHHBIC PC3YJIbTAThI IO3HABaTEIbHOU JACATCIIBHOCTH B YCTHBIX W IMHMCbMCHHBIX TCKCTAX; ACIATh IMPE3CHTAILUIO
PE3YJIbTATOB BBIMOJHEHNS XHMUYECKOTO JKCIIEpUMEHTa (J1aDOpaTOpHOro OMbITa, Ja0OpPaTOPHO pabOThI MO MCCICIOBAHUIO CBOWMCTB BEIIECTB,
y4e0HOTO MPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOM M MCCIENOBATEIBCKON AEATEIBHOCTH TPU PEHICHUU
BO3HMKAIOIMIMX MPoOIeM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTJIACOBAaHUS MO3ULMNA (0OCYyXIeHUS, 0OMEH MHEHUSMHU, «MO3TOBbIE ITYPMbI»,
KOOPJUHAIUSI COBMECTHBIX JIEHCTBUH, OINIpe/IeJIeHHe KPUTEPHUEB 10 OLIEHKE KaUyeCTBa BHIMIOJIHEHHON pabOThl U JAPYyTrHe).

PerJIHTI/IBHbIe YHuBEpPCAJIbHBLIC y‘-leﬁl—ll)le JelcTBUA:

YMEHHE CaMOCTOSITEIbHO OIpeNesTh LEeNH AESTeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISITh, KOHTPOJMPOBATh W TPU HEOOXOIUMOCTH
KOPPEKTUpPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Haubosiee d(deKTUBHBbIE CHOCOOBI pelieHus Y4eOHBIX W MO3HABaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJISITh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN alTOPUTM JACHCTBUI NIPU BBIMOJIHEHUU 33/IaHUN C Y4ETOM IMOJIy4YeHUSI HOBBIX
3HaHUA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX, OLICHUBATh COOTBETCTBHE MOJYYEHHOIO pe3ysibTaTa 3asBJICHHOW ILIeJH, YMEHHUE
UCIOJb30BATh U aHAIN3UPOBATh KOHTEKCTHI, ITpeylaraéMble B YCIOBUU 3aaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeameTHBIX pe3ylnbTAaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEP)KaHMs, YCTAHOBJIEHHOTO JaHHOUW (enepanbHON paboueit
MIPOrpaMMOH, BBIJICNSIOT: OCBOEHHBIE OOYYAIOIIMMKCS HAayYHbIE 3HAHUSA, YMEHUS M CIOCOOBI JEHCTBUHM, cneruduueckue s MpeaIMEeTHON
obnactu «XUMHUA», BUIBI IEATEIHHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpHIpEeTaluy, TpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3iIHMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K koHny oOydeHus B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxkaTb COPMHPOBAHHOCTh y OOydaromuxcs
YMEHHUI:

PaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHM: aTOM, MOJICKYIJIa, XUMHYECKUU QJIEMCHT, IIPOCTOC BCHICCTBO, CJIIOKHOC BCIICCTBO,
CMCCh (OI[HOpOI[HaH u HGO,I[HOpOI[HaH), BAJICHTHOCTB, OTHOCUTCJIbHAS ATOMHAA U MOJICKYJISIpHAA MacCa, KOJINYCCTBO BCUICCTBA, MOJIb, MOJISIpHAA
Macca, MacCcoBas A0JI1 XUMHUYCCKOT'O 3JIECMCHTA B COCIMHCHUU, MOJI}IpHHﬁ O6’BéM, OKCHU I, KUCJIOTa, OCHOBAHUC, COJIb, SJICKTPOOTPULATCIBHOCTD,
CTCIICHb OKHWCJICHUA, XUMHYCCKad pPCaKlus, KJ'IaCCI/I(I)I/IKaI_[I/IH peaKHHﬁ: pCakiiun COCAUHCHUA, PCAKIHUUN PAa3JIOKCHUA, PCAKIHUU 3aMCIICHH,
peakuuu O6MeHa, 9K30- U SOHAOTCPMHUYCCKUC PCAKIINH, TEIJIOBOM 3(1)(1)eKT peakuuun, saApo aroma, SHGKTpOHHLIﬁ clIon aToMa, aTOMHast Op6I/ITaJ'H:>,
paanyc atoMa, XUMHUYCCKas CBA3b, MOJISIPHAA U HCTIOJIApHAsA KOBAJICHTHAs CBA3b, MOHHAA CBA3b, MOH, KATUOH, dHUOH, PACTBOP, MaCCOBasA NOJIA
BCIICCTBA (HpOI_IeHTHaH KOHI_IGHTpaLII/IH) B pacTBOPE;

HIUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHWYCCKUX MOHATUH U MPUMCHSTDH 3TU MOHATHSA ITPU OIMMCAHWU BCIICCTB U UX HpeBpaH_[CHI/Iﬁ;

HCIIOJIb30BATh XUMHUYCCKYKO CUMBOJIUKY JJId COCTABJICHUA (I)OpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ;



OTIpeNeNATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHMAX, CTENCHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
MPUHAIISKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHHMH 1Mo (opMmynaaMm, BHJ XHMHUYECKOH CBS3M (KOBaJCHTHAs M HMOHHAsA) B
HEOPraHUYECKUX COEAUHEHMUSIX;

packpbiBath cmblci [lepuonudeckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATH ITIOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX JIEMEHTOB OT UX MojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOTaJipo;

OINMCBHIBATh M XapaKTepU30BaTh TaONMYHYIO (Gopmy llepmomudeckoil cuCTEMbl XUMHUYECKUX DIIEMEHTOB: Pa3iM4aTh TMOHSATHS «TIaBHAS
noarpymnmna (A-rpynmna)» u «nobounas noarpynna (b-rpynma)», mansie u OoJibIIMe MEPUOIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPhIE MMEIOTCS B
tabmune «llepumomuueckas cucrema xumuueckux osnemMeHTtoB /J[. WM. MenpgeneeBa» ¢ YHCIOBBIMH XapaKTEePUCTHKAMH CTPOCHHS AaTOMOB
XMUMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A]ipa, 00IIee YNCIIO AIEKTPOHOB U PACIIPEIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYECKUE PEaKIMH (M0 YHCIy U COCTaBYy Y4YacTBYIOLIUX B
peakIfy BEIIECTB, M0 TeIIoBOMY YD (DEKTy);

XapaKTepu30BaTh (ONUCHIBaTh) OOIIME XMMMUYECKHE CBOMCTBA BEIIECTB pA3IUYHBIX KIACCOB, MOJTBEpXKIas ONHUCAaHUE MpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MIPOrHO3UPOBATh CBOMCTBA BELLIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUsI XUMUYECKUX MTPEBPALLIEHUIN
B Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJI0O XMMHYECKOrO 3JIeMEHTa 1o Gopmyiie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIiy;

MPUMEHSITh OCHOBHBIE ONEpPallMi MBICIUTEIBbHOW JESITeNbHOCTH — aHallu3 W CHUHTE3, CpaBHEHUE, 0000IIeHHe, CHCTeMaTU3alulo,
KJIaCCU(UKAIUIO, BBISIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBA3EH — AJIsl M3yUEHUs CBOICTB BEIIECTB U XUMUYECKUX PEAKIIH, €CTeCTBEHHO-HAyUHbIE
METO/Ibl TI03HAHUS — HAOMI0ICHUE, U3MEPEHNE, MOJIETUPOBAHHUE, SKCIIEPUMEHT (PeabHbIN U MBICJICHHBIN);

ClIeZIoBaTh IPaBHUJaM II0Jb30BAaHUS XMMUYECKOH MOCYIOM M J1abOpaTOpHbIM OOOpYAOBAaHMEM, a TaKKe IpaBUIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHSMHU IO BBINOJHEHHIO Ja0OpPAaTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJYYEHUIO M COOUPAHHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOAA U KHMCIOPOAA), MPUTOTOBIEHHUIO PACTBOPOB C ONpPENENEHHOW MaccoBOMl 0Jiel pacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh U MPOBOJUTH XUMUYECKHUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUYEH U KUCIOT ¢ NOMOILBI0 UHJIUKATOPOB (JIAKMYC,
(dhenondTanenH, METUIOPAHX U JIPYTHE).

K xonmy oOyuenus B 9 kJjiacce npeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaxaThb CPOPMHUPOBAHHOCTH y OOYyYarOIMIMXCS
YMEHUU:

PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATHI: XUMUYECKUHN AIIEMEHT, aTOM, MOJIEKY/a, UOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTb, JICKTPOOTPHUIATEIIBHOCTD, CTEIICHh OKHCIICHHS, XUMUYECKash PeaKlsi, XHMHUUECKasl CBs3b, TETUIOBOK A((dEKT
peaKIMK, MOJIb, MOJIAPHBIM 00BEM, pacTBOP, SJICKTPOJUTHI, HEIIECKTPOJMTHI, JIEKTPOIUTHYCCKAS JUCCOLMAINS, PEaKIMKM HOHHOTO OOMEHa,
KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE PEAKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, OKHUCIHUTEIb,
BOCCTaHOBUTEJb, OKHCIEHUE U BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEpHOCTh, XMMHUYECKas CBS3b (KOBaJIEHTHAsl, MOHHAs, METaJTHYecKas),
KpUCTaJUIMUECKasi pelETKa, KOPpO3us METAUIOB, CIUIABbl, CKOPOCTh XMMHYECKOM peaklMH, MpeAenbHOo gomyctumas koHueHTpamus [1/IK
BEIIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSAThH 3T MOHITUS MTPH OMUCAHUU BEIIECTB U UX MpPEBpaIllCHUN;

MCIO0JIb30BaTh XMMHUYECKYIO CHMBOJIUKY ISl COCTaBICHUS ()OPMYI BEIMIECTB U YPAaBHEHUI XUMUYECKUX PEAKITHIA;

ONPEeNENATh BAJEHTHOCTb U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B CO€IMHEHUSAX PA3JIMYHOTO COCTABA, MPUHAJIEKHOCTh BEILIECTB
K ONpeNeNéHHOMY KIJIACCy COEIWHEHUH Mo ¢opmynaMm, BHJI XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas) B HEOPraHMYECKHUX



COEIIMHEHUSX, 3aps]l HOHA IO XUMUYECKOH (opMyIie, XapakTep cpelibl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUHN, TUIT KPUCTAIITHNUECKOM
PELIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica [lepuoguueckoro 3akona JI. M. MenneneeBa u AeMOHCTPUPOBATh €r0 NOHMMAaHHUE: ONMCBIBATH U XapaKTEPHU30BAThH
TabanuHyio (opmy Ileproanyeckoil cHCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyarh MOHATHS «TJaBHas moarpynmna (A-rpymma)y u «modouHas
noarpynmna (b-rpymmna)», Mansie 1 00JbIIME TEPHOIBI, COOTHOCUTH 0003HAUEHHS, KOTOPBIE UMEIOTCSI B MIEPHOANYECKON TaONuIe, ¢ YUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB W 3aps] sipa, OOIee YUCIO SJIEKTPOHOB M pPACHpeesieHHe UX IO
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COEJAMHEHUN B Mpefesiax MajiblX MEPHOJOB U
IJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaccu(UIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMHUECKUE pEeakuu (110 YUCIy U COCTaBY YYAaCTBYIOIIUX B
pEaKIMy BEIIECTB, 10 TeIUIOBOMY 3P PEKTY, 0 N3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX dJIEMEHTOB);

XapaKTepH30BaTh (OMHUCHIBATH) OOIIME U CrIeNU(PUIECKHE XUMUYECKHE CBOMCTBA MPOCTBIX U CII0KHBIX BELIECTB, MOATBEPK/1asi ONMCAHNE
IIpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIIMIL;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTHYECKON IUCCOIMALMU KHUCIOT, LIENOYEd M COJIEH, MOJHBIE M COKPAIlEHHBIE YPABHEHUsS pPEaKLUN
MOHHOIO 0OMEHa, YpaBHEHMsI peaklnii, TOATBEPKAAIOLINX CYILIECTBOBAHNE TEHETUUECKON CBSA3M MEX Y BEIIECTBAMM Pa3IMUHBIX KJIacCOB;

PacKpbIBaTh CYHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca ITHUX peaKuil;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKaHUSI XUMUYECKHUX ITPEBPAILCHUI B Pa3IMYHbIX
YCIIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa Mo (opmyie
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOMN PEAKIUY;

coOroaTh MpaBuiia MoJIb30BAHUS XUMUYECKON MOCYI0M U 1abopaTOpHBIM 000pYyI0OBaHUEM, a TAaKXKe MpaBHiia 0OpaIleHus C BelleCTBAMHU
B COOTBETCTBUU C MHCTPYKLMSMHU IO BBINOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB M0 MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(aMMUaKa ¥ yrieKucioro rasa);

IIPOBOJIUTh PEAKIIMH, NMOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHbIX BEIECTB: PaclO3HABaTh ONBITHBIM MYTEM XJIOpUA-, OPOMMI-,
uoaua-, kapoboHat-, gocdar-, CHIMKaT-, CynbdaT-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHS M MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE ONIEPALIUU MBICIUTEIbHON IEATEIbHOCTU — aHAJIN3 U CUHTE3, CpaBHEHUE, 00001IeHNEe, CUCTEMATU3aLUIO, BBISIBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3CH — Ul M3Y4YCHMsI CBOMCTB BEIECTB M XUMHUYECKMX DPEAKLUH, €CTECTBEHHO-HAYYHBIC METOJbI ITO3HAHUSA —
HaOJr0/IeHUEe, N3MEPEHNE, MOAEIMPOBAHUE, SKCIEPUMEHT (PEasIbHbIM U MBICIIEHHBI).
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