MYHHIHTIAIbHOE 610/1KeTHOE 061e06pasoBaTebHOE yupekIeHue
Enm3aBeroBckas cpennsisi 00meo6pasoBaTebHas MKoaa A30BCKOro paiiona

40 DU Yrsepakaaro.

Mupexrop MBOY Esnzaserosckoii COLII:
Lk~ M. W, Yepkamuna

04°01 30.08.2022 r.

TMpuica3 ]

PaGoyas nporpamma

110 XUMHUU

OCHOBHOE o01ee obpasoBanre_8 - 9 kiacchl

2022-2023 y4e6Hblit rox



IHosicHuTEALHAA 3aNUCKA

Paboyas mporpamma mo XMMHHM Ha YPOBEHb OCHOBHOTO 00mIero oOpa3zoBaHus Uit 8,9 KilaccoB
pa3paboTaHa Ha OCHOBE:

- (denepasbHOTO  TOCYAApPCTBEHHOTO  00pa30BATENBHOTO  CTAaHAApTa OCHOBHOTO  OOMIETO
obpazoBanus» (npukaz MwunoOpHaykum Poccum ot 17.12.2010 Ne 1897 «OO6 yTBepKIeHUU W
BBEJICHUU B JICHCTBHE (heIepaIbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
oOuiero o6pa3oBaHus);

YMK: - yue6nuka (YMK O.C.I'abpuensna): Xumus. 8ki.: yue6. /s oGmieoOpa3osar.
yupexaenuii / O.C. T'abpuensn, N.T'. Octpoymos, C.A.CnankoB — Mocksa «IIpocserienue»,2021

- yueOonuka (YMK O.C.I'abpuensna): Xumus. 9xi.: yue6. s oOmieoOpa3zoBar. opranuzaimii /
O.C. T'aopuensn, U.I'. Octpoymos, C.A.CnagkoB — Mocksa: « [Ipoceemenuey, 2020.

- l'adpuenssm O. C. Meroauueckoe mocodue s yaurens. Xumus. 8—9 k. — M: Jlpoda, 2020.
-9 xi.: lunaktudeckne marepuansl. — M.: bimk miroc, 2021.

- N'abpuensm O. C. HacronbHas kaura yaurens xumuu. 8 — 9 xir.2021

-I"'abpuensm O. C., bepeskun I1.H. «Xumus. KontponpHbie 1 IpoBEpOYHbIE

pabote» 8-11 knaccel. [Ipocsemnienue. .2021

DKpaHHO-3BYKOBBIE TIOCOOMS:

1.Ypoxku xumuu Kupumna u Medoaus . 8-9 kiace

Texanueckue cpenctBa o0yuenus (cpencrsa MKT) — komtekius mpe3eHTalui mo
HEOPraHUYECKOM, OPTaHUYECKOMN M OOIIEH XUMHH.

[udpossie obpazoBarenbHbie pecypchl — kosutekius [IOP no xumumn.
Y4eOHO-TTpaKTUUECKOe U yueOHO-1ab0paTopHOE 000PYyI0BaHHE:

Habop MpoOUPOK, KOO, MITATUBOB, CHUPTOBOK; HAOOP PEAKTHBOB 110 HEOPTAHUYECKOU U
OpraHMYeCcKON XUMUHU.

Nudopmanmonnsie cpenctra (MuaTepuer-pecypc).

1. www. edu.ru - "Poccuiickoe oOpa3oBanue" denepanbHbIil MOPTAal.

2. www.school.edu - "Poccuiickuii 061eo6pa3oBaTenbHbIil mopran’.

3. www.school-collection.edu.ru/ Equnas koseknus nudpoBbiX 00pa3oBaTe/ibHBIX PECYPCOB
4. JlokyMeHTalus, paboyre MaTeprualibl il YYUTEIs XUMUH WWW. it-N.ru «CeTb TBOPUECKHUX
YUUTENEN»

6. OTKpBITHII KIacc ceTeBbie 00pa3oBaTelibHbIe coobIIecTBa WWW.openclass.ru

7 www.festival.1september.ru ®ectuBans nemaroruueckux uaei "OTKPBITHIH ypoK"

8 UnrepHet-pecypc «EanHas KoJeknus udpoBbIXx 00pa3oBaTenbHBIX pecypcoBy. — http://school-
collection.edu.ru

9 Unrepuet-pecypc «becratabie Bumeoypokm» -http://InternetUrok.ru/ru/besplatnye/

- 1IeJIeBOT0 pasjenia OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIEro oopa3oBaHUs
MBOY Emm3zaseropckoit COILI;

-IIPUMEPHON OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopasosanus (0o0peHa
denepanbHBIM  Y4eOHO-METOAMYECKHMM OOBEIMHEHHEM 10 00ueMy 00pa3oBaHMIO, MPOTOKOI
3acenanus oT 08.04.2015 Ne 1/15, B penakiuu npotokosa Nel1/20 ot 04.02.2020r);


http://www/
https://docviewer.yandex.ru/r.xml?sk=c0c66e0fcaebc956dd6d6e8cf4caf830&url=http%3A%2F%2Fwww.school
https://docviewer.yandex.ru/r.xml?sk=c0c66e0fcaebc956dd6d6e8cf4caf830&url=http%3A%2F%2Fwww.school-collection.edu
http://www.it-n.ru/
http://www.openclass.ru/
http://www.festival.1september.ru/
http://school-/
http://interneturok.ru/ru/besplatnye/

- MPUMEPHON IPOTPAMMBI [0 XUMHUHU OCHOBHOTO OOITIETO 00pa30BaHMUs C UCIOJIE30BAHUEM
aBTopckoit mporpammer O,C,I"abpuensnaa [IporpamMmer 115 00111€00pa30BaTENBHBIX YUPEIKICHHH.
Xumus.8-9xnaccer; O.C. N'adpuensn, C. A. CnankoB. Mocksa «lIpocsemenne» 2021r).

- yuebnoro tiana MBOY EnuzaseroBckoit COIIl na 2021-2022 y4eOuwlidi ron (mpHKa3 OT
13.08.2021r Ne107);

- kanennapHoro ydeOHoro rpaduxka MBOY Enuzaserockoit COIL na 2021-2022 yueOHBbIN roa
(npuka3 ot 31.08.2021r Nel36);

- (enepampHOTO TIEpEeYHS YU4EOHHMKOB, PEKOMEHIYEMBIX K HCIIOJI30BAaHHIO B 00pa3oBaTEIbHOM
nporecce B 00meo0pa3oBaTeNbHBIX OPTaHU3aIMsIX B COOTBETCTBUH C NpUKa3oM MUHHCTEpCTBA
[Mpoceemenuss PO ot 20.05.2020 roma Ne 254 «OO6 ytBepxkaeHHH (GenepaibHOTO IepeyHs
Y4eOHHKOB, JOMYIIEHHBIX K HCIOJB30BAHUIO TIPU peaM3alliil HMMEIONIUX TOCyJapCTBEHHYIO
aKKpEIUTANNI0 00pa30BaTEeNbHBIX MPOTpaMM HAdallbHOTO OOINEro, OCHOBHOTO OOINEro, CpPeaHEro
0011ero 00pa3oBaHuUs OpraHU3AMAME, OCYIIECTBIISTIOITUMU 00Pa30BaTEIbHYIO JEATEIHHOCTHY

- nmpukaza MBOY Emmuzaserockoit COL « O6 yTBepkaeHNH NepeyuHs y4eOHHUKOB,
HCIIOb3yeMbIX B yueOHOM mporiecce B MbOY EnmszaseroBckoit COIL B 2021-2022 yue6HOM
roay» oT 28.05.2021 roma Ne7

Ilnanupyembie pe3yjbTaThl OCBOEHUSI Y4e€OHOI0 Kypca XUMHM HA YPOBHeE
OCHOBHOT'0 00111er0 00pa30BaHUS.

JInuHOCTHBIE pe3yJIbTaThI:

1) oco3HaHue CBOEH 3THUYECKOW MPUHAIICKHOCTH, 3HAHUE HCTOPUH XMMHHU U BKJIaJa POCCUICKOM
XUMHUYECKON HAyKd B MUPOBYIO XUMHUIO;

2) popMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K MO3HAHHIO XUMHH; TOTOBHOCTH M CLIOCOOHOCTH
yyalxcs K HOBE U3y4eHHBIX ()aKTOB, 3aKOHOB U TEOPUIN XUMUHU; OCO3HAHHOTO BHIOOpA U
MOCTPOCHHUE UHAUBHUIYabHOM 00pa3oBaTebHON TPACKTOPHUU;

3) hbopMupoBaHUE 1EIOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MHPa, HEOThEMIIEMOH YaCThIO
KOTOPOi1 SIBJISIETCA XUMHUUYECKasi KapTHHA MUPA;

4) OBJIAICHUC COBPEMCHHBIM S3bIKOM, COOTBCTCTBYIOIIIUM YPOBHIO Pa3BUTUS HAYKH U
O6H.I€CTBCHHOI>1 IIPAaKTUKHU, B TOM YHCJIC U XUMHUYCCKUM;

5) ocBOEHHE COIMATBHBIX HOPM, TIPABHJI MMOBECHUS, POJIei U GOPM COLUATTLHOM KHU3HU B
COILIMyMe, PUPOJE U YACTHOH >KU3HU HAa OCHOBE DKOJOTUYECKON KyIbTYphl U 0€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMU U MaTepuaiaMu;

6) hbopmMupoBaHHEe KOMMYHHKATHBHOM KOMIIETCHTHOCTH B OOLIICHHH CO CBEPCTHUKAMH H
B3pPOCIIBIMH B IIpoliecce 00pa30BaTeIbHOM, O0IIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTENbCKOM,
TBOPYECKOM U IPYTHX BUJOB IEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

CornacHo paboueii nporpammsl Bocriutanuss MBOY Enuzaserosckoit COL peanuzarus
BOCIIUTATEIILHOTO NOTEHIMAJIA ITPEATIOIIAraeT:

® YCTAHOBJICHUE  JIOBEPUTEIBHBIX OTHOLIEHUHM MEXKAY YYMTEIIEM HW  €ro  Y4CHUKaMH,
CMOCOOCTBYIOIIMX IMO3UTHUBHOMY BOCHPUSATHIO y4allUMHUCS TpeOOBaHUII U THpochO yuuTens,
MIPUBJICYEHUIO X BHUMAHUA K 00CYKIaeMoil Ha ypoke HH(POpMAIUH, aKTUBU3AIIUN UX



MMO3HABATEILHOM! AEITEIbHOCTH,

¢ 10OYX/IEHUE MIKOJBHUKOB COOJIIOJaTh Ha YpOKE OOLICTpPUHATHIE HOPMBI MOBEACHMS, MpaBHIIa
OOIIeHUS CO CTapIIUMH (YYUTEISIMH) U CBEPCTHHKAMU (IIKOJIHHUKAMU), TPHHIIUIBI y4eOHOMH
JTUCIUTUTUHBI U CAMOOPTaHU3aIlUH;

® PUBJICUCHNE BHUMAaHUS NIKOJLHUKOB K IIEHHOCTHOMY aCIEKTy M3Yy4aeMbIX Ha YpOKax SIBIICHUM,
opraHuMszanusi ux paboThl C MOJy4aeMOW Ha YPOKE COLUAIbHO 3HAYUMOW HH(oOpmanuen —
MHULMUPOBAHUE €€ OOCYXIEHHUS, BBICKA3bIBAHUS YYaIlMMHCS CBOETO MHEHHUS IO €€ IOBOJY,
BBIPAOOTKHU CBOETO K HEH OTHOIIICHUS;

® 1ICII0JIb30BAaHUE BOCHMTATEIbHBIX BO3MOXHOCTEH coAep)KaHMsI y4eOHOro IpeaMeTa 4vepes
JEMOHCTpALMIO JETSIM NPHUMEPOB OTBETCTBEHHOIO, TIPa)kJJaHCKOTO IOBEAEHUS, IPOSIBICHUS
YEJIOBEKOIOONST U JOOPOCEPACYHOCTH, Yepe3 MOoAOOP COOTBETCTBYIOIIMX TEKCTOB IS UTEHUS,
3a/1a4 JUIsl pelieHust, IpoOIIEMHBIX CUTYaIUi 1715 00CYXAEHUS B KJIacce;

® IPUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX (POpM pabOTHl ydalIUXCS: HHTEIIEKTYaJIbHBIX WID,
CTUMYJUPYIOIIMX TO3HABATEIbHYI0 MOTHUBAIMIO IIKOJHHUKOB; JHUCKYCCHM, KOTOpPBIE JaroT
YYaIIUMCS BO3MOXKHOCTh TPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AHAIIOTA; TPYMIIOBOM
paboThl Uu pabOTHI B Tapax, KOTOPbIE ydaT MKOJbHUKOB KOMaHAHON paboTe U B3aUMOJIEHCTBHUIO
C IPYTUMH JI€TbMH;

® BKJIIOUEHHE B YPOK WTPOBBIX MPOIEAYP, KOTOPHIC MTOMOTAIOT IMOJIEPKATh MOTHBAIIUIO JIETEH K
MOJTYYCHUIO 3HAHWM, HAJTQXWBAHWIO TIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHWH B KJacce,
MTOMOTAIOT YCTAHOBJIEHHUIO TOOpOXkKenaTeabHOU aTMoc(ephl BO BpeMsl YpOKa;

e opraau3anus medcTBa MOTUBUPOBAHHBIX M APYAUPOBAHHBIX YUAIIUXCS HAJ WX HEYCTICBAIOIIUMH
OJIHOKJIACCHUKAMH, [aolIEer0 HIKOJbHUKAM COLMAJIBHO 3HAYUMBIM ONBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH,

® UHUI[MMPOBAHUE M TMOJJIEPKKA HCCIEIOBATENBCKON JEATEIBbHOCTH UIIKOJIBHUKOB B paMKax
peanu3aluy UMH WHIWBUAYAJIBHBIX W TPYNIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbBHUKAM BO3MOXHOCTh IPHOOPECTH HABBIK CaMOCTOSITEIBHOTO DELIECHHUS TEOPETUYECKOU
npoOieMbl, HaBbIK FeHEpUPOBaHUS U 0GOPMIIEHHUS COOCTBEHHBIX WJEH, HABBIK YBa)KUTEIbHOTO
OTHOIICHHUSI K YYKUM ujesM, ohOpMIEHHbIM B padoTax JAPYrux HCCIeIoBaTeNel, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepes ayAuTOpHUEl, apryMEHTUPOBAHHS M OTCTAaUBaHUS CBOEH TOUKHU
3pEeHHUsL.

MeranpeamMeTHble pe3yJibTaThI:

1) onpenenenue 1esel COOCTBEHHOTO 00yUCHHUS, IIOCTAHOBKA M (hOpMYIIMpOBaHKE TS Ce0sl HOBBIX
3azay;

2) IUIAHUPOBAHUEC HYTeﬁ AOCTHUIKCHHU KEJIIAaCMOI'0 pe3yJibTaTa O6y‘~ICHI/I${ XHMMHH KaK
TCOPCTHUUCCKOI'0, TaK U SKCIICPUMCHTAJILHOI'O XapaKTCpa,

3) cOOTHECEHHE CBOMX JICHCTBHI C MIIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBICHUE KOHTPOJIS
CBOCH JICATEIILHOCTH B TPOLIECCE JOCTHKEHUS pe3yiibTaTa, ONpeeiieHHEe CIIOCO00B ACHCTBUI MPH
BBITIOJTHEHUH JTA00PATOPHBIX M MPAKTHYECKUX PaOOT B COOTBETCTBHU C MPABHIIAMH TEXHUKU
0€30IMacHOCTH;

4) onpenenieHUe UCTOYHUKOB XMMUYECKOH HH(DOpPMAIIHH, € MOTydeHHEe U aHaIN3, CO3/IaHUe
MH(GOPMAIIMOHHOTO MPOIYKTa U €ro Mpe3eHTalNs;

5) HCIIOJIb30BAHNEC OCHOBHBIX UHTCIJICKTYAJIbHBIX onepaunﬁ: aHaJIn3a U CUHTC3a, CPABHCHHUA U
CUCTEMaTHu3alu, 0606IJ_ICHI/ISI " KOHKPCTU3AllUH, BBISABIICHUC IPUYNHHO -CIICACTBCHHBIX CBs3€EH U
MMOCTPOCHUC JIOTUYCCKOTO PACCYKICHUSA U YMO3AKIIIOYCH U (I/IHJIYKTI/IBHOPO, ACAYKTUBHOTO U IO
aHaJ]OFI/II/I) Ha MaTcpuajie CCTCCTBCHHO-HAYYHOT'O COACPIKAHUS;



6) YMCHHC CO31aBaThb, IPUMCHATL U HpeO6pa30BLIBaTB 3HAaKHM U CUMBOJIbI, MOACIHN U CXCMBbI JJIA
peIICHUA y‘-IGGHBIX 1 TIO3HAaBaTCJIBHBIX 3a1a4,

7) popMupoBaHue U pa3BUTHE KOJIOTUUSCKOTO MBIIUICHHUS, YMEHHE IPUMEHSTH €T0 B
MO03HABATEIbHOM, KOMMYHUKATUBHOM, COIMAILHON MPAKTUKE U MPO(eCCHOHANBHOM OpHEHTAINH;

8) reHepupoBaHHe HJCH 1 OTIPEICIICHUE CPEICTB, HEOOXOUMBIX JUIS MX peah3alnu.
IIpenmeTHble pe3yJIbTaThI:

1) YMGHI/IG 0603Ha‘-IaTI> XUMHNYECKHE JIEMCHTHI, HAa3bIBAaTh UX U xapaKTemeBaTL Ha OCHOBEC
MoJIoKeHus B nepuoandeckon cucreme /. 1. Menneneena;

2) popMynupoBaHKe U3yUYCHHBIX TOHSITUIN: BEIIECTBO, XUMUYECKHUI AIEMEHT, aTOM, MOJICKYJIa, HOH,
KAaTHOH, aHHOH, IIPOCTOE U CIIOKHOE BEIIECTBO, XUMHUYECKask PEAKLIHsL, BUIbl XUMUYECKUX PEAKLIUN
U T. IL;

3) onpesenenye mo GopMysiaM COCTaBa HEOPTaHMUECKUX U OPraHMYECKUX BEIECTB, BAICHTHOCTH
ATOMOB XHUMHYECKHX JIEMEHTOB MJIM CTETICHU X OKUCIICHUS;

4) nonnMaHue HHPOPMAIHH, KOTOPYIO HECYT XUMHUYESCKHE 3HAKH, ()OPMYJIbI U YPABHEHHUS,

5) ymenue kimaccuGUIMpOBaTh MPOCThIE (METAILIbI, HEMETAJUTBI, OJIATOPOIHBIC T'a3bl) U CIIOKHBIC
(OmHapHBIC COCTMHEHUS, B TOM YUCIIC M OKCUJIBI, a TAKXKE THAPOKCUIBI — KHUCIOTHI, OCHOBaHUS,
amdoTepHbIe THAPOKCHIBI — U COJIN) BEIIECTBA;

6) popmyIupoBaHUE TIEPUOTHUECKOTO 3aKOHA, 0OBIACHCHHE CTPYKTYPHI U HH(POPMAIIHH, KOTOPYIO
HECET MeproInYecKas CcTeMa XUMHUecKuX deMeHToB . 1. MenneneeBa, pacKpbITHE 3HAYCHUS

IICPUOJUICCKOI'0 3aKOHA,

7) YMCHHUEC XapaKTCpU30BaTh CTPOCHUEC BEIICCTBA — BUABI XUMHUYCCKUX CBSI3€H U THIIBI
KpUCTAJUIMICCKUX peH_IéTOK;

8) ommcaHue CTPOCHHS AaTOMOB XMMUYECKUX 3JIEMEHTOB C MOPSAKOBbIME HOMepamu 1—20 u 26,
0TOOpaXE€HHE UX C MIOMOIIBIO0 CXEM;

9) COCTaBJICHUC (1)OpMy.]'I OKCHUIOB XUMHUYCCKUX IJICMCHTOB U COOTBECTCTBYIOIIUX UM I'MAPOKCUIOB;

10) HamucaHue CTPYKTYPHBIX GOPMYJI MOJIEKY/SIPHBIX COSANHCHUN U (POPMYJIbHBIX €/HH HI
HMOHHBIX COEJMHEHUH N0 BAJICHTHOCTHU, CTENIEHU OKUCIICHUS WM 3apsily HOHOB;

11) YMCHHC (I)OpMy.]'II/IPOBaTB OCHOBHBIC 3aKOHBI XMMHUU: IIOCTOAHCTBA COCTaBa BEIICCTB
MOJICKYJIAPHOTI'O CTPOCHHUA, COXPAHCHUSA MACChI BEIICCTB, 3dKOH ABoranpo;

12) ymenue GpopMyITHpOBaTh OCHOBHBIC TOJIOKEHHS aTOMHO-MOJICKYIISIPHOTO YYCHUSI U TEOPUU
IEKTPOJIUTUYECKON TUCCOLINALINMY;

13) onpenenenue NpU3HAKOB, YCIOBUI MPOTEKAHHS U IPEKPALICHUS pPEaKLnii;
14) cocTaBneHnEe MOJEKYIISIPHBIX YPaBHEHUI XUMUYECKUX PEaKIUH, MOITBEPKIAIONINX 00IIHe

XUMHUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUYECKUX BELIECTB U OTPAKAIOLIUX CBA3U MEXIY
KJaccaMH COSIUHCHUM;



15) cocraBieHne ypaBHEHHI PEaKIMi C yYaCTHEM DJICKTPOJIMUTOB TaKXKe B HOHHON (opme;

16) ompenesneHue M0 XUMUYECKUM YPaBHEHUSM MPHUHAIICKHOCTH PEAKIHN K ONPEICIEHHOMY THUITY
WJIY BULY;

17) cocraBneHue ypaBHEHH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI ¢ TIOMOIIBIO METO 1A
AJIEKTPOHHOTO OanaHca;

18) nmpuMeHeHHe OHATHI KOKHCICHUE» U «BOCCTAHOBJICHUE IS XapaKTEPUCTUKUA XUMHUUECKUX
CBOMCTB BEIIIECTB;

19) ompenesneHue ¢ MOMOIIBIO KaueCTBEHHBIX PEaKIMii XJIOPHU/I-, CyIb(ar-u KapOOHAT-aHHOHOB U
KaTHOHA aMMOHHS B pacTBOPE;

20) oObsicHEHME BIMSHUS PA3IUUHBIX (PaKTOPOB HA CKOPOCTh PEAKIIHii;

21) yMeHHe XapaKTepH30BaTh MMOJIOKECHUE METAIIOB M HEMETAJUIOB B IEPUOIMICCKOM CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHUCTAJLIOB, 001IMe PU3NYECKUE U XMMHUYECKHE CBOMCTBA,

22) 00bsCHEHHE MHOTOO0pa3usl MPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOIHHU C YKa3aHUEM € TIPUYHH,

23) yCTaHOBJICHHE PA3IHUYHU THAPO-, TUPO- U ISKTPOMETATUTYPTUH U HIUTFOCTPHUPOBAHUE ITUX
pasnuuuii mpruMepamMu IPOMBIIUIEHHBIX CIOCOO0B MOJIy4YEHUSI METAJLJIOB;

24) ymeHue n1aBaTh 00IIyr0 XapakTepucTuky snementoB I, I, VIIA-rpymm, a Takke Bogopoa,
KHCJIOPOJIa, a30Ta, cepbl, hocdopa, yriepoaa, KpeMHUS U 00pa30BaHHBIX UMHU MTPOCTHIX BEIIECTB U
BKHEHIINX COEUHEHHM (CTpOEHHE, HaX0XkACHUE B IPUPO/IE, MOTydYeHre, (Gu3nIecKue u
XUMHUYECKHUE CBONCTBA, IPUMEHEHHE);

25) yMeHHe OMUChIBATH KOPPO3HIO METAIIIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) yMeHHe TPOU3BOIUTh XUMHUUECKHE PACUEThI C UCTIOJIB30BAHUEM TIOHITHI «MaccoBasi I0JIsI
BEIIECTBA B CMECH», «KOJIMUYECTBO BEILIECTBAY, «MOJISIPHBIN 00bEM» MO opMyIaM U ypaBHEHHSIM
peaxkuui;

27) ONuCcaHue CBOMCTB U IMPAKTHYCCKOI'O 3HAYCHHUA U3YUCHHBIX OPraHUYCCKNUX BCIICCTB,

28) BBIIIOJIHEHHE 0003HAYEHHBIX B IMporpaMme SKCIICPUMCHTOB, PACIIO3HABAHNC HCOPIraHUICCKUX
BCIICCTB 110 COOTBECTCTBYIOIIUM IIPHU3HAKAM;,

29) cobmroieHre paBuiI 6e30MacHON paboThl B XAMHUYECKOM KaObuHeTe (J1abopaTtopum).
BbINyCKHUK HAYYHTCS:
* IOHUMATh:

— XUMHYCCKYIO CUMBOJIMKY: 3HAKU XUMHUYCCKUX DJICMCHTOB, (I)OpMyJ'IBI XUMHUYCCKUX BCIICCTB,
YpaBHCHUA XUMHUYCCKUX peaxunﬁ;

— BaKHEHIIINE XUMHUYECKHE ITOHATH; BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM,

MOJICKYJIa, OTHOCHUTCJIbHBIC aTOMHAs U MOJICKYJISIpHAsA MacCChbl, MOH, KATUOH, AHWOH,



XUMUYECKas CBA3b, JIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHMS,
MOJIb, MOJIIPHAst Macca, MOJISIPHBINA 00BbEM, paCTBOPBI, SJEKTPOIUTHI U HEIJIEKTPOIIUTEI,
ANEKTPOJIUTAYECKAS TUCCOLNALINS, OKHCINUTEIb U BOCCTAHOBUTEIND, OKMCIEHHE U BOCCTAHOBJICHUE,
TEIIOBOM AP PEKT peakinu, OCHOBHBIC TUITHI PEAKIIUH B HEOPraHUICCKOW XHUMHU;

— (hOpMYIHPOBKM OCHOBHBIX 3aKOHOB M TEOPHI XUMHUHU: aTOMHO-MOJIEKYJISIPHOTO YYSHHS; 3aKOHOB
COXPAaHEHHUsI MacChl BEILIECTB, IOCTOSIHCTBA COCTAaBa BEILIECTB, ABOraJpo; MepUOINIECKOr0 3aKOHA
. 1. MeHnneneeBa; TEOpPUU CTPOEHUS aTOMa M YYEHHS O CTPOCHHMH BEILIECTBA; TEOPUU
ANMEKTPOJUTHYECKON TUCCOLMALMN U YYEHUS O XUMHYECKOUN peaKIvH;

* Ha3bIBaTh:

— XMMHYECKHE DJIEMEHTHI;

— COCIUMHCHHA N3YUCHHBIX KJIaCCOB HCOPIraHNMYCCKUX BEIICCTB,

— OpraHMYecKUe BelecTBa o X (GOpMyIie: MeTaH, 9TaH, STHIICH, alleTHIICH, METaHOJI, 9TaHOJI,
TIIMLEPUH, YKCYCHAsl KUCIIOTa, TIIF0K03a, caxapo3a;

* 00OBACHSTE:
— (U3HYECKHI CMBICII aTOMHOTO (TIOPSAIKOBOTO) HOMEpPAa XMMHUYECKOTO JIEMEHTa, HOMEpa TPYIIIIbI
Y MEepHOoJia B IEPUOANYECKON cUcTeME XuMUuueckux 3neMeHToB . . MeHnneneeBa, kK KOTOpbIM

OJICEMCHT IIPUHAAJICIKHT,

— 3aKOHOMEPHOCTHU USMCHCHUA CTPOCHHUA aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MaJiblx
IIEPUOJ0B U A-rpynn, a Tak)Ke CBOMCTB 06p8.3yeMBIX HNMHU BBICHIUX OKCHUAO0B U THAPOKCHIOB,

— CYIIHOCTD IIpornecca 3J'I€KTpOJ'IPITH‘I€CKOfI JUCCO Al 1 peaKHI/Iﬁ HOHHOI'O 06M€Ha;
¢ XapaKTCPpHU30BaTh:

— XUMHYCCKHUC 3JICMCHTbBI (OT BOoJopoaa 10 KaJ'ILI_II/ISI) Ha OCHOBC HX IIOJIOXKXCHU B nepnonnqecxoﬁ
CHUCTEMEC XUMHUYCCKUX OJICMCHTOB I[ H. MenneneeBa u 0CcoOeHHOCTEN CTPOCHUA NX aTOMOB;

— B3aUMOCBSI3b MEK/Y COCTAaBOM, CTPOCHHEM M CBOHCTBAMH HEOPTaHUYECKHX BEIICCTB;

— XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (IPOCTHIX BEMIECTB —
METaJUIOB ¥ HEMETAJUIOB, COSIMHEHUH — OKCHUJIOB, KHCIIOT, OCHOBAaHUH, aM(OTEPHBIX OKCUIOB U
TUAPOKCUOB, COJE);

* OTIIPEICTIATh:

— COCTaB BEIIECTB M0 UX GopMysam;

— BAJIEHTHOCTH U CTENEHHU OKUCIEHUS DJIEMEHTOB B COEUHEHNH;

— BHUbI XUMHUYECKOH CBS3U B COCAUMHCHUAX,

— TUIIBI KPUCTAJUTMYCCKUX peH_IéTOK TBéleBIX BCIICCTB,



— NPUHAIIIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COSUHEHUN;
— THIIbI XUMHWYCCKHX peaKqu/i;

— BO3MOKHOCTb IIPOTCKAHUSA peaKuHﬁ HOHHOI'O O6M€Ha;

* COCTaBIIATh:

— CXEMBbI CTpOGHI/Iﬂ aToOMOB HepBI)IX aBaalaTtu 3JICMCHTOB HGpHOZ[H‘IGCKOﬁ CUCTCMBbI I[ I/I
MenneneeBa;

— (GopMyIIBl HEOPTAHUYECKUX COSAMHEHUN U3YUYEHHBIX KIIACCOB BEIIECTB;

— YPAaBHCHUA XUMHUYCCKUX peaKHI/II\/'I, B TOM YHCJIC OKHCIINTCIBHO-BOCCTAHOBUTCIIbHBIX, C
IIOMOIIIBIO METOAA SJICKTPOHHOTO 6ancha;

* 0e30MmacHO 00paIaThCs:

— C XUMHUYECKOH TOCY/I0H U TabopaTOPHBIM 000PYI0BaHNEM;

* IIPOBOAUTH XUMHUYECKUI OKCIICPUMCHT!

— MOJTBEPKIAIOIINN XUMUYECKUN COCTAB HEOPraHUYECKUX COCIMHEHNUN;

— MOATBEPKAAIOIINNA XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

— TI0 TTOJTYYCHHI0, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCI0pOIa, BOIOpOIa,
VIIICKHCIIOTO Ta3a, aMMHaKa);

110 OIIPCACIICHUIO XJIOpUI-, Cy.]'IB(baT', Kap6OHaT'I/IOHOB N MOHAa aMMOHH C IIOMOIIIBIO
Ka4CCTBCHHBIX peaKHHﬁ;

¢ BBIYUCJIATB:

— MAaCCOBYIO JOJIF0O XUMHWYCCKOI'O JJIEMCHTA I10 Q)opMyne COCOAUMHCHU,
— MAacCCOBYIO JOJIIO BCUICCTBA B paCTBOPC;

— MacCCy OCHOBHOI'O BCIICCTBA I10 W3BECTHOM MacCOBOM J0JIC an/IMeceﬁ;
— O6’LéMHyIO JIOJIFO KOMIIOHEHTAa Ta30BOM CMCCH,

— KOJIMYCCTBO BCIICCTBA, 00BEM nIn MacCy BCHICCTBA 110 KOJIMYECTBY BCUICCTBA, 06’béMy HNIn
Macce pCarcHToOB WK NIPOAYKTOB PEAKI[UHU;

¢ UCII0JIb30BAaTh HpI/I06peTéHHBIC 3HAaHUA U YMCHHUS B HpaKTHQCCKOﬁ JIeSTEILHOCTH U IIOBCETHEBHOM
KH3HH:

— JJIA 0e30IacHOro 06paIJ_ICHI/I}I C BCIICCTBAMH U MaTCpHalaMu B IMOBCEIHEBHOM KU3HU U
I'paMOTHOI'O OKa3aHUA HepBOﬁ IIOMOIIH IIPHU OKOTaxX KHUCIIOTAMH U HICII0OYAMU,

— 1151 OOBSICHEHUSI OT/IENIBbHBIX (PaKTOB M MIPUPOHBIX SBJICHUH;



— JUTSI KpUTHYIECKOM OTICHKU MH(DOPMAIIMU O BEHIECTBAX, HCIIOIh3YEMBIX B OBITY.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

® XapaKTCepUu30BaTb OCHOBHBIC METO/JAbI ITIO3HAHUA XUMHUYCCKUX 0OBEKTOB: H3.6JIIOIICHI/I€, HN3MCPCHUC,
OKCIICPUMCHT, MOACTIUPOBAHUC,

* pa3nuyaTh XUMHUYECKUE OOBEKTHI (B CTATUKE):
— XMMHYECKHE JIEMEHTHI U IPOCTHIE BEIIECTBA;

— METaJUIbl U HEMEeTaJlIbl (M XapaKTepU30BaTh OTHOCUTEIBbHOCTD MPUHAITIEKHOCTH TaKUX
00BEKTOB K TOW WJIM MUHOMU rpyme);

— OpraHuYecKHe U HEOPTaHWYECKUE COCAMHCHHS,

— THAPOKCHUBI (KUCIIOPOCOACpKAIIHNE KHUCIOThI, OCHOBAHUS, aM(OTEPHBIE THIPOKCH/IBI);

— OKCHJIBI HECOJIEOOpa3yIoIIre U cojicoOpasyroriue (KuCIoTHhIe, OCHOBHBIC, aM(DOTEpHBIE);

— BaJICHTHOCTB U CTEIICHb OKHCIICHUS;

— CHUCTEMAaTHUYECKUE U TPUBUAIILHBIC TEPMHUHBI XUMUYECKOW HOMEHKIIATYPHI,

— 3HaKOBYIO CHCTEMY B XUMUH (3HAKU U (OPMYIIBI, MHIEKCH U KOA(DOUIIMEHTHI, CTPYKTYPHBIC U
MOJIEKYJISIpHBIE (DOPMYITBI, MOJICKYJISIPHBIC M NOHHBIC YPAaBHEHUS PEAKIINH, TOJHBIC U
COKpaIIE€HHbIC HOHHBIC YPAaBHEHHSI PEAKIIHiA, TS PMOXHUMHUYCCKHE YPaBHEHUS, 0003HAYCHHS CTCTICHU
OKHCIICHHS ¥ 3apsia HOHA B (OPMYJIE XHMUYECKOTO COSUHEHHS);

* pa3IMyaTh XUMUYECKHUE OOBEKTHI (B JMHAMUKE):

— (u3HUYeCcKHe U XUMHYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHUS U AUCCOIMAIINH;

— OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU U PEAKIIMUA OOMCHA;

— CXEMBI U YpaBHEHUS XUMHUYCCKHX PEaKIINH;

* COOTHOCHUTb:

— 9K30TEPMUYECKHE PEAKIIUU U PEAKIIUN TOPEHUS;

— KaTamuTH4ecKue U (epMEHTATUBHBIE PEAKIUH;

— MeTaJlll, OCHOBHBII OKCHUJI, OCHOBAHUE, COJIb;

— HEMCETAJII, KHUCIOTHBIN OKCHU I, KUCJIOTY, COJIb,

— CTPOCHHUC aTOMaA, BUJ XUMHUYECKOH CBsA3U, THUIT KpHCTﬂJ’IJ’IH‘ICCKOﬁ peIJ_IéTKI/I u (I)I/ISI/ILICCKI/IC
CBOMCTBaA BCIICCTBA,

RJIAaCC.



Tema 1. HepBOHaanBHLIe XUMHUYIECCKHUE TTIOHATHUA.

Yuyenuk HAYyYHUTCH:

HCII0JIb30BATh IIPU XapaKTEPUCTUKE BELIECTB MOHATHUS: «aTOM», «MOJIEKYIIa», «XUMUYECKUM
AIIEMEHT», «XUMHUYECKUH 3HAK, MU CUMBOJD), «BELLIECTBOY, KIIPOCTOE BEIIECTBO», «CI0KHOE
BEILECTBO», «CBOICTBA BEIIECTB», «XUMHUYECKUE SIBICHUS, «(PU3UUECKUE SIBICHUS,
«KOX(PUIMEHTBI», «HUHICKCHD), «OTHOCHTEIbHAs AaTOMHas Macca», <«OTHOCUTEIbHAs
MOJIEKYJISIpHAsI Maccay, «MaccoBasi J10JIs JIEMEHTay;

3HATh: MPEAMETHl U3YUEHUSI €CTECTBEHHOHAYYHBIX TUCLUIUIMH, B TOM YHCIE XUMUHU;
XMMHUYECKHUE CUMBOJIbI, X Ha3BaHUS U IPOU3HOILIEHUE;

KJIaCCU(UIIMPOBATH BEIIECTBA IO COCTaBY Ha MPOCTHIE U CIIOKHBIE;

pa3nuyath: TeJa U BEIIECTBA; XUMUYECKUI 3JIEMEHT U POCTOE BEIIECTBO;

OMHCHIBATh: (DOPMBI CYIIECTBOBAHUS XMMHUUECKHUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, IIPOCTHIE
BEIIIECTBA, CIJIOKHbIE BellecTBa); Tabauunyto ¢Gopmy Ilepuoanueckoit  cucTteMsl
XUMUYECKUX DJIEMEHTOB; TOJIOKEHHUE dieMeHnTa B Tabnuue [. . Mennaeneesa, nucnoiab3ys
MOHATHS «TIEPUOJ», «TPYIIAy, «TJaBHAas MOATPYINay, «1000YHas MOATPYIIa»; CBOWCTBA
BEIIECTB (TBEPABIX, KUAKHX, Fa3000pa3HbIX);

OOBSACHATh CYIIHOCTb XMMHUYECKHUX SIBIIEHUH (C TOUKM 3pEHHsS] aTOMHO-MOJEKYJISIPHOIO
YY€HUs) U UX IPUHLIUIHATIBHOE OTINYHE OT (PU3NUECKUX SIBJICHMUIA;

XapaKTepU30BaTh: OCHOBHBIE METOJbl M3Y4YEHUS €CTECTBEHHBIX AUCHMILIMH (HaONIo/eHuE,
9KCIIEPUMEHT, MOJICJINPOBAHNE); BEIIECTBO M0 €r0 XUMUYECKOH (opMysie COTJIacHO MIIaHy:
KauyeCTBEHHBIA COCTaB, TUI BellecTBa (MPOCTOE WM CJI0KHOE), KOJIMYECTBEHHBIN COCTaB,
OTHOCHUTENIbHAs MOJIEKYJsipHasi Macca, COOTHOIIEHHE MacC DSJEMEHTOB B BEIIECTBE,
MaccoBble JOJHM DJIEMEHTOB B BeEIIECTBE (U1l CJIOXHBIX BELIECTB); pPOJb XUMUU
(TOJIOKUTENbHYI0O M OTPULATENIbHYIO) B JKH3HU UEJIOBEKa, apryMEHTHUPOBATh CBOE
OTHOIIIEHUE K 3TO¥ Ipoldieme;

BBIYHCIATh OTHOCHTEIBHYIO MOJIEKYISIPHYIO MacCy BelIeCTBAa M MAacCOBYIO JOJIO
XMUMHUYECKOTO JIEMEHTA B COCTUHEHUSX;

MIPOBOJUTH HAOIOIEHHUSI CBOMCTB BEILIECTB U SBJICHUH, IPOUCXOISAIINX C BEIIECTBAMU;
coOnroAaTh TMpaBWiia TEXHUKH O€30IacHOCTH MpU NPOBEIACHUM HAOMIOICHUN U
1ab0paTOPHBIX OTBITOB.

KJIACCU(UIIMPOBATh XUMUYECKUE PEAKIUU IO YHCIY U COCTaBY HCXOJHBIX BEUIECTB U
MPOJIYKTOB PEAKIMH; TEIIOBOMY 3P EKTy; HAPABICHUIO MPOTEKAHUS PEaKIUH; yYaCTUIO
KaTajan3aTopa;

WCIOJIb30BaTh TaONUIly PAcTBOPUMOCTH JJisl OIpEAeieHHs] BO3MOKHOCTH TMPOTEKAHUS
peakiuii oOMEHa; AIEKTPOXUMHUYECKHH psAl HANpsHKEHUH (aKTUBHOCTHU) METAIJIOB JUIS
OTpe/ieNieHUusT BO3MOXKHOCTH TMPOTEKAaHUS PEAKIUi MeXAy MeTaulaMd W BOJHBIMH
pacTBOpaMu KUCJOT U COJIEH;

HaOMOaTh M OIUCHIBaTh NMPU3HAKU W YCJIOBHUS TEUCHHS XUMUYECKHX PEakIil, Jenarb
BBIBO/Ibl HA OCHOBAaHMHM aHaIM3a HAOIIOICHUN 32 SKCIIEPUMEHTOM;

MIPOBOJIUTH PACUYETHI 10 XUMUYECKUM YPaBHEHMSM Ha HaXO0XKJIEHHE KOJMYECTBA, MAacChl WIN
o0beMa MpPOAYKTa pPeaklMH MO KOJUYECTBY, Macce WM 00bEMY HMCXOIHOIO BEIECTBa; C
HCIIOJIb30BAHUEM TOHATHS «J0JIs1», KOTJa MCXOJHOE BEIECTBO JaHO B BMJE pacTBOpa C
3aJJaHHOM MacCOBOMW J0JIEM PaCTBOPEHHOT'O BEIECTBA WM COJEPIKUT ONPENEICHHYIO JIOJII0
IIpUMeECEH.

oOpamatbess ¢ 1a0OpaTOpHBIM OOOpYAOBAaHMEM M HarpeBaTeIbHBIMU INpHOOpaMu B
COOTBETCTBUH C IIPAaBUIAMU TEXHUKH O€3011aCHOCTH;

BBIMIOJIHATE ~ MPOCTEHIIME TpueMbl paboTel € J1abopaTopHbIM  O00OPYJOBAHUEM:
71a00paTOPHBIM IITATUBOM; CIUPTOBKOM;

Ha0JI0/1aTh 32 CBOMCTBAMH BEILECTB U SBJICHUSAMH, IPOUCXOAIIUMU C BEIIECTBAMH;
ONMCHIBaTh XUMHUYECKHM HKCIEPUMEHT C IOMOIIBK €CTECTBEHHOTO (PyCcCKOro HWIH
POJTHOTO) SI3BIKA U SI3bIKA XHUMUHU;



¢ JCJIaThb BBIBOJELI IO PC3yJibTaTaM IMMPOBCACHHOT'O SKCIICPUMCHTA,

® TOTOBUTb PACTBOPBHI C OIIPEAEICHHON MAaCCOBOM J10JIEM paCTBOPEHHOI'O BELIECTBA;
e COCTaBJATH (POPMYJIIBI OMHAPHBIX COCMHEHUI 110 BAICHTHOCTH;

® HAaXOJUTh BaJICHTHOCTb 3JIEMEHTOB 10 (hopMyJsie OMHAPHOTO COCMHECHMUS.

Yuyenuk IOJYYHUT BO3MOKHOCTH HAYYMTHCH .

® XapaKTCepu30BaTb OCHOBHBIC METO/AbI ITIO3HAHUA XUMHUYCCKUX 0OBEKTOB: H3.6JIIOIICHI/IC, HN3MCPCHUC,
OKCIICPUMCHT, MOACTIUPOBAHUC,

* pa3nuyaTh XUMHUYECKUE OOBEKTHI (B CTATUKE):

— XMMHYECKHE AJIEMEHTHI U IPOCTHIE BEIIECTBA;

— CHUCTEMaTHYECKHUE U TPUBHAIbHbIE TEPMUHBI XUMUYECKON HOMEHKIATYPHI;

— 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (POPMYJIIBbI, HHIEKCHI U KOAPPUIIUEHTHI),

Tema 2. BaxHeiiline nmpeacTaBuTe/Il HeOPpraHnyecKux BemecTB. KoinuecTBeHHBIE
OTHOILIIEHHUS B XMMUH.
Y4eHHK HAYUYUTCH:

® CIOJB30BaTh MPH XapaKTEPUCTHUKE BEIIECTB MOHSITHS:, «OKCHUIBD», «OCHOBaHUS,
«UIENOYMN», «KaYECTBEHHAs! peaklus», «HHIAUKATOP», KKUCIOTHI), «KHCIOPOACOAepKaIlne
KHUCIIOTBI», «OECKUCIOPOHBIE KHCIOThI», KUCIOTHAS Cpelay, «IIeJouHas cpenay,
«HEUTpanbHas cpenay, «ikana pHy», «commy»;

® OIpeneNsITh BAJIGHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBAHUM, KUCIIOT U COJIEH 10 BaJICHTHOCTSAM U CTEHEHSIM
OKHUCJICHHS 3JIEMEHTOB, a TaKXke 3apsijiaM HMOHOB, YKa3aHHBIM B TaOJuUIlEe PacTBOPUMOCTHU
KHCJIOT, OCHOBAHHI M COJICH;

® COCTaBJIATh HA3BaHUS OKCUIOB, OCHOBaHH, KHUCJIOT M COJIEH; CPaBHUBATh BAJIEHTHOCTb U
CTENeHb OKUCIICHHS; OKCH/JIbI, OCHOBAHHUS, KUCIOTHI U COJIU 10 COCTaBY;

®  CIIOJIB30BaTh TAOIUILy pACTBOPUMOCTH JJISl ONIPENICIICHUS PACTBOPUMOCTH BEIIIECTB;

® YCTaHABIIMBATh T€HETUUYECKYIO CBSI3b MEXKIY OKCHIOM U THIPOKCHJIOM;

® T[POBOJIUTH HAONIONEHUS 3a CBONCTBAMHU BEIIECTB U SIBICHUSMHU, MPOUCXOMAALIUMHU C
BEI[ECTBAMU;

e coOmoaTh MpaBuia TEXHUKU 0€30MIaCHOCTH MIPH MPOBEICHUH HAOIIOICHUI U OTIBITOB;

e 1ccleloBaTh CpeAy pacTBOpa C MOMOUIBI0 MHIMKATOPOB; IKCIEPUMEHTAIBHO pa3inyaTrh
KHUCJIOTHI U LIEJI0UH, T0JIb3YSCh UHIUKATOPAMH;

® JCIOJIb30BaTh NIPH PEHIEHUH PACUETHBIX 3aJ]ad MOHSITHS «MaccoBasl JOJIsI AJEMEHTa B
BEII[ECTBE», «MACCOBas JOJS PACTBOPEHHOTO BEIIECTBa», «00bEMHas 0 ra3000pa3HOTO
BEILIECTBAY;

® [IPOBOJUTH PACUETHI C UCIIOJIB30BAHUEM IMOHATUN «MaccoBasi J0JS BJIEMEHTA B BEILIECTBEY,
«MaccoBasi JI0JIsl paCTBOPEHHOTO BEIIECTBA», «0ObEMHas A0S Ta3000pa3HOTO BELIECTBAY.

® [PUTOTOBUTH PACTBOP M PACCUUTATh MACCOBYIO JIOJIO0 PACTBOPEHHOIO B HEM BEILIECTBA

Y4yenuk MOJYYUT BO3MOKHOCTb HAYYUTHCA:

— XapaKTepu30BaTh IMJIPOKCUIBI (KUCIOPOACOAEprKaIle KUCIOThI, OCHOBaHUA, aM(pOTepHbIE
THJIPOKCHUIBI);



— OKCH/JIBI HEecoJ1e00pa3yIolIre U coeodpasyromme (KUCIOTHbIE, OCHOBHBIE, aM(pOTEPHBIE);

— BAJICHTHOCTH U CTCIICHb OKMCJICHUA,

— CUCTEMATUYCCKHUEC U TPUBUAJIbHBIC TCPMHHLBI XUMHYECKOH HOMCHKIJIATYPHhI;

Tema 3.0cHOBHBIE KJIACChI HEOPrAaHUYECKUX COeIMHEHM.

Yuyenuk HAYy4YHUTCH:

KJIAaCCU(UIMPOBATh CJIOXKHBbIE HEOPraHWYECKHE BEIIeCTBA [0 COCTaBy Ha OKCH/IBI,
OCHOBAHUS, KHUCIIOTBI U COJIM; OCHOBAHHUS, KHCIOTHI U COJM IO PacTBOPUMOCTH B BOJIE;
KHCJIOTBI IO OCHOBHOCTH U COAEP>KaHUIO KUCIOPOJa;

OTIPEENATh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJTHOMY M3 W3YYEHHBIX KJIacCOB
(oxcuapl, JeTydre BOJAOPOIHbIE COETMHEHUS, OCHOBAHUS, KUCIIOTHI, COJIN) 10 (OpMYIIE;
OTHCHIBATh CBOMCTBA OTHENbHBIX MPEACTAaBUTENEH OKCHIOB (Ha TNpuUMepe BOJIBI,
YTJIEKUCIIOTO Ta3a, HEeralleHON M3BECTH), JIETyYHX BOJOPOIHBIX COECIUHEHHMH (Ha mpumepe
XJIOPOBOZOPOJa M aMMHaKa), OCHOBaHMH (Ha NpUMEpe TUIPOKCUIOB HATPUS, Kalus M
KaJIpIusl), KUCJIOT (Ha MpUMepe CepHOM KHUCIIOTHI) U cOJieil (Ha mpumepe XJIopHaa HaTpus,
KapOoHaTa Kaiblus, GocdaTta Kanblus);

Yuyenuk MOJIYYUT BO3MOKHOCTb HAYYUTHCHA:

—COCTaBJIATE CXEMBI U YPABHCHHA XUMHUUYCCKUX peaKuHﬁ;

¢* COOTHOCHUTH:

— OK30TEPMHUYCCKUEC PCAKIIHNH U PCAKIUH I'OPCHUSA,

— KaTaJIUTUYCCKUC U (bepMeHTaTI/IBHBIe pPEaKIuu;

— MeTaJlI, OCHOBHBIN OKCHJI, OCHOBAHHE, COJIb;

— HEMCTAJII, KHUCJIOTHBIMN OKCHU I, KUCJIOTY, COJIb,

Tema 4. IlepuoanvecKuii 3aKOH U MEPHOTHYECKANT CHCTEMA XUMHUYECKHX 3JIEMEHTOB
JN.U.MenneneeBa. CTpoeHue aToma. )

Y4eHHK HAYYUTCH:

HCIIOJIB30BATh IIPU XapaKTEPUCTUKE ATOMOB MOHATHUS: «IIPOTOH», KHEUTPOH», «AJIEKTPOHY,
«XHUMHUYECKUN DIIEMEHT», «MacCOBOE YHUCIO», «HU30TOIDY, <OJIEKTPOHHBIN  CIOW»,
(QHEPreTUYECKUN  YPOBEHB», <«OJIEMEHTBI-METAUIBD», «IJIEMEHTBI-HEMETAIUIbDY; IPHU
XapaKTEpUCTUKE BEILIECTB NOHATUS «MOHHAS CBS3b», «MOHBD), KOBAJECHTHAs HENOJIAPHAS
CBS3b», «KOBAJICHTHAs MOJIIPHAS CBA3bY», «IEKTPOOTPULATEIBHOCTDY, «BAJEHTHOCTHY,
«MeTanandecKkas CBI3bY;

ONUCHIBAaTh COCTAaB M CTPOCHHE aTOMOB AJIEMEHTOB C MOPSAKOBBIMH Homepamu 1—20 B
[Tepuonnueckoit cucreme xumuyeckux 3neMeHToB /. . Menneneesa;

COCTaBJISITh CXEMBbI PACHPEACIICHUS DJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM
000JI0UKE aTOMOB; CXEMbl 00pa30BaHUsl Pa3HBIX THUIIOB XHMHYECKOW CBS3M (MOHHOM,
KOBAJICHTHOM, METaJUTHYECKOM );

OOBSACHATh 3aKOHOMEPHOCTH WU3MEHEHHUS CBOMCTB XMMHYECKHX DJIEMEHTOB (3apsoB sIep



aTOMOB, 4YHCJA DJIEKTPOHOB HA BHEUIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3aIOJIHIEMBIX
JJIEKTPOHHBIX CJIOEB, paguyC aToOMa, JJIEKTPOOTPULATEIBHOCTb, METANIMYECKUE U
HEMETAJNIMYECKHE CBOMCTBA) B IepuoAax M rpymnmax (riaBHeIX noarpynnax) Ilepuo-
JUYECKOM CUCTEMBI XHUMHUYECKUX 3iemMeHTOB [I. 1. MeHneneeBa ¢ TOUYKM 3pEHHsI TEOPUHU
CTPOCHHMS aTOMa;

CpPaBHUBATh CBOMCTBA aTOMOB XMMHYECKHMX JJIEMEHTOB, HaXOJAUIUXCS B OJHOM IIEPHOJE
Wiy TiaaBHOM mnoarpynne llepuonmueckolr cucrteMbl XuMuueckux ayemeHtoB J[. M.
MenjeneeBa (3apsiioB A1€p aTOMOB, YKCIIA AJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJOE,
YUCJIO 3alOJHAEMBIX JJIEKTPOHHBIX CIIOEB, PaJMyC aroma, 3JEKTPOOTPULATEIbHOCTD,
MeTaJNINYeCKHe U HEMETANINYECKHE CBONCTBA);

JIaBaTh XapaKTEPUCTHKY XUMHYECKHX IJIEMEHTOB IO HMX NOJIOKeHHIO B Ilepmommueckon
cucreme xumuueckux snemeHToB JI. M. MenneneeBa (XMMHUYECKUH 3HaK, MOPSIKOBBIM
HOMEp, IIEPUOJ, TPYIIIA, MOATPYIIA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE aToMa —
3apsi A1pa, 4YMCIO INPOTOHOB M HEHUTPOHOB B s]pe, OOLIee YHUCIO DIIEKTPOHOB,
pacrpeielIeHue JEKTPOHOB 110 AJIEKTPOHHBIM CJI05IM);

OTPEENATh THUI XMMHUECKOH CBSI3U MO (hopMyJie BEIIEeCTBa;

MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBS3H;

XapaKTepU30BaTh MEXaHM3Mbl OOpa30BaHHS KOBAJIEHTHON CBsI3M (OOMEHHBIN), HMOHHOU
CBSI3H, METAJNIMISCKON CBSI3H,

YCTaHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U: COCTaB BEIIECTBA — THII XUMHYECKOU
CBSA3U;

Yuyenuk IOJYYHUT BO3MOKHOCTb HAYYMTLCH .

— XapaKTCPU30BaATh XUMHUYCCKHUE DJIEMCHTBI 1 IIPOCTHIC BEIICCTBA,

— METaJUTBl ¥ HEMETaJUTBI (M XapaKTepU30BaTh OTHOCUTEIBHOCTh IPUHAIIIC)KHOCTH TAKHX
00BEKTOB K TOW WJIM HHOU TPYIIIE);

Tema 5. Xumudeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUM.
Y4YeHUK HAYYUTCS !

HCIIOJIB30BaTh IIPpU XapaKTCPUCTUKE BC€IIECCTB IIOHATHUA <«HOHHas CBiA3b», <«HOHBI»,
«KOBAJICHTHAasA HCTIOJISIpHAA CBA3b», «KOBAJICHTHAasA [oJsIpHas CBA3b»,
QIICKTPOOTPUHATCIIbHOCTL», «BAJICHTHOCTL», «MCTAJITINYCCKAs CBA3b»,

YCTAHABJIMBATL IMPUYUHHO-CJICACTBCHHBIC CBS3HU MCIKAY CTPOCHHUEM aTOMa, XUMHWYECKOH
CBA3bIO U TUIIOM KpHCTaHHquCKOﬁ PEICTKU XUMHUYCCKHUX COG,I[I/IHGHPlﬁ;

XapaKTepUu30oBaTb ATOMHBIC, MOJICKYJISIPHBIC, NOHHBIC MCTAJINIMUYCCKUEC KPUCTATINIMUCCKUC
PCUICTKHU

NPpUBOAUTH ITPUMCPLI BEHICCTB C PA3HBIMU THUIIAMU KpHCTaHHquCKOﬁ PCHICTKU;
KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUE pCaKOunu 110 «U3MCHCHHUIO CTEIIEHE OKHCICHUSA
9JICMCHTOB, 06pa3y10mnx pearupyrouiue BCUICCTBa»,

COCTaBJIAATb YPaBHCHHA OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/II\/’I, HCIIOJIB3YSI MCETOJ
QJICKTPOHHOT'O 6ancha; YpaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIINX IOCICAOBATCIILHOCTU
(«I_IGHOLIKG») npeBpameHHﬁ HCOPraHNYCCKHUX BCHICCTB PA3JINYHBIX KIJIACCOB;

OonpCACiIsITb  OKHUCIUTCIbL W BOCCTAHOBHUTCIIb, OKHCICHHEC U  BOCCTAHOBJICHUC B
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX

Y4yenuk MOJYYMT BO3MOKHOCTD HAYYUTHCH:

— XapakTepu30BaTh CTPOCHUE aTOMA, BUJI XMMUYECKOH CBSI3U, TUIl KPUCTAJUIMYECKOU PEIIETKU



1 (U3MYECKUE CBOICTBA BEILIECTBA;

— (u3KnYecKre U XUMUYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHUS U AUCCOLMAIINH;
— OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM U pEaKui 0OMEHa;

— CXEMbl U YPaBHEHUSI XUMHUUECKUX PEaKIIMii;

- 3HAKOBYIO CUCTEMY B XUMHH (3HAKU ¥ (HOpMYIIbI, HHIEKCH U KO3(PPUIIMEHTHI, CTPYKTYPHBIE U
MOJIEKYJISIpHBIE (POPMYIIBI, MOJIEKYJIIPHBbIE U MOHHBIE YPaBHEHUS peaKkui, OJHbIE U
COKpaIlEHHbIE HOHHBIE YPaBHEHUS peakluii, TEpPMOXUMHUYECKHE YpaBHEHUS, 0003HAUEHUsI CTENIEHU
OKHCJIEHHUS U 3apsiia MOHA B (POpPMYyJie XMMHUECKOTO COEIMHEHN);

KJ1acc

Tema 1.000011enne 3Hanuii mo kKypey 8 kiaacca. Xummnueckue peakuun. (12 1)
Y4eHuK HAY4YUTCH:
UCIO0JIb30BAaTh MpPU XapaKTEPUCTUKE MPEBPALICHUM BELIECTB MOHATHUS: «XUMHYECKas DPEaKIHs»,
«peaKlUu COCAUHEHUS, «PEaKLIUU Pa3IOKEHUS», «PEaKUUd OOMEHa», «PEaKIHH 3aMelIeHUs,
«peaKkluy HEeUTpalu3alun», <«OK30TEPMUUYECKHE pEeaKlIuu», <«IHIOTEPMUYECKHE PEaKIUuuy,
«oOpaTUMBbIe  pEaKIHUM», «HEOOpaTUMble  pEaKIHH»,  «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuun», «rOMOTE€HHBIE PEAKLIUN», «TETEPOr€HHBbIE PEAKUUW», «KATAIUTHUYECKHE PpPEaKIHN»,
«HEKATAJUTHUECKUE peaKUuu», «TeIoBoi 3((eKT XUMUYEeCKOW peakuuu», «CKOPOCTb
XUMUYECKON PEAKLNUN», «KaTAIA3aTOP»;
JaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEAKIMH IO YHCIy M COCTaBYy HMCXOJHBIX BELIECTB U
MPOJYKTOB PpEaKLUU; TEIIoBOMY 3(QeKTy; HampaBiICHUIO MPOTEKAHUS PEaKUUU; HW3MEHEHUIO
CTENEHEH OKHUCIEHHUS DJEMEHTOB; arperaTHOMy COCTOSIHUIO HCXOJHBIX BEHIECTB; YYacCTHUIO
KaTaJln3aTopa;
OOBSCHATP U TMPUBOAUTH IMPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOpPOB (MpUpoJa pearupyronimux
BEILIECTB, KOHIIEHTPALMS BELIECTB, JaBJCHUE, TEMIepaTypa, KaTalu3arop, IOBEPXHOCTh
COMPUKOCHOBEHHUS PEarupyrolux BeleCTB) Ha CKOPOCTh XUMUYECKUX PEaKIUi;
HaOM0aTh U ONKMCHIBATH YPAaBHEHHUS pPEaKLUUN MEXAY BELIECTBAMHU C MOMOIIbIO €CTECTBEHHOIO
(pyccKoro WM poJAHOTO) SI3bIKA U SA3bIKa XUMUMU;
MPOBOJUTH OMBITHI, MOATBEPXKIAIONINE XWMUYECKHE CBONCTBA aM(OTEPHBIX OKCHUIOB H
TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHM peakiuu OT pa3NuyHbIX (pakTopoB (mpupona
pearupyromux BELIECTB, KOHIIEHTpAlMs BELIECTB, JaBJICHUE, TEMIEparypa, KaTalu3aTop,
MMOBEPXHOCTh COMPUKOCHOBEHHS pEarupyroux BeIlecTB).
Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYHThHCSH:
CO371aBaTh MOJEINH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U MPEICTaBICHUEM UX
B IPOCTPAHCTBEHHO-TpapHueCKOM WIM 3HAKOBO-CUMBOJIMYECKON (opMe;

Tema 2. HemeTanbl u UX coefuHeHus (25 4)

Y4eHuK HAy4YUTCH:

HCIIOJIb30BATh NPU XAPAKTEPUCTUKE HEMETAIUIOB U HX COCIMHEHUN IMOHSATUS: «HEMETaJUIbD»,
«TaJIOTEHBI», «AUIOTPOIHBIE BUIOU3MEHEHHUS», <(GKECTKOCTb BOJBI», «BPEMEHHAs KECTKOCTH
BOJIbI», «IIOCTOSTHHAS )KECTKOCTh BOJIBD», «00II1asi 5)KECTKOCTh BOJBIY;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX DIIEMEHTOB-HEMETAUIOB (BOJOPO/ia, TaIOTeHOB, KUCIOPO/Ia,
cepbl, azora, Qocdopa, yrmepoma, KpeMHHUs) MO HX MoJoxkeHUIo B llepuomnyeckoil cucreme
xumuueckux snemeHToB J[. M. MeHaeneeBa (XMMHYECKHU 3HAK, MOPSAKOBBIA HOMEp, MEPUOI,
rpynmna, MHOArpylnmna, OTHOCHUTENbHAas aTOMHas Macca, CTpPOEGHHME aroma (3apsii sapa, YHUCIO
MPOTOHOB M HEUTPOHOB B sA1pe, OOIIee YHCIO SJIEKTPOHOB, pacHpelelieHue JJIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM), MIPOCTOE BEUIECTBO, (OpMysa, Ha3BaHHUE M THUI BBICIIETO OKCUIA U



TUAPOKCUAa, (opMysia U XapakTep JIETy4ero BOJOPOTHOTO COCAWHEHUs); HA3bIBaTh COCAMHCHHUS
HEMETAJJIOB U COCTABJIATH X (POPMYIIBI 10 Ha3BAHHIO;

XapaKTepU30BaTh CTPOCHHE, O0mMe (PU3NYECKHEe M XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETaJIOB; OOBSCHATH 3aBUCHMOCTH CBOWCTB (WJIM TIPEICKA3bIBATh CBOWMCTBA) XUMHUYECKHUX
JJIEMEHTOB-HEMETAJUIOB  (pajlyc, HEMETANIMYCCKHE CBOMCTBA JJIEMCHTOB, OKHCIHTEILHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COEAMHEHUN (KUCIOTHO-OCHOBHbBIE
CBOMCTBA BEICIINX OKCHUIOB U THMAPOKCHUIOB, JICTYyYHMX BOAOPOAHBIX COGHHHCHHﬁ, OKHCJIIUTCIbHO-
BOCCTAHOBUTCJIBHBIC CBOI\/JICTBa) OT IIOJIOKCHUSA B HepnozmquKoﬁ CUCTEMEC XUMHNYCCKUX DJICMCHTOB
. Y. Menneneesa;

OTIMCHIBAThH OOIIME XUMUIECKHE CBOHMCTBA HEMETAILIOB ¢ TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJHOTO) SI3BIKA U SI3bIKA XUMUU;

COCTaBJIATE MOJICKYJISAPHBIC YpPaBHCHHA peaKHHﬁ, XapaKTCPU3YIOMIUX XUMHUUYCCKUC CBOMCTBA
HEMECTAJJIOB U HUX COGI[I/IHCHI/H\/JI, a TaKXKXC OJICKTPOHHBLIC YpPaBHCHUA MPOUCCCOB OKHUCICHUA-
BOCCTAHOBJICHHA, YPaBHCHUIA SHGKT'I)OHI/ITH‘IGCKOP'I aucconanvi; MOJICKYJIAPHBIC, TIIOJHBIC H
COKpAIllCHHBIC NOHHBIE YPABHEHUS PEAKIIMM C y9aCTHEM DIIEKTPOJIUTOB;

YCTaHABJIMBATh HNPUYUHHO-CICACTBCHHBIC CBA3W MCXKIAY CTPOCHHEM aTroMma, XUMHAYECKOU CBA3bIO,
TUIIOM KpPICTEU'IJ'IH‘—ICCKOfI PEHICTKN HEMETAIJIOB U HX COGHHHeHHﬁ, nux O6HII/IMI/I (1)1/13I/II-IGCKI/IMI/I u
XUMHUYECKUMH CBOMCTBAMM; ONMUCHIBATh XMMUYECKHE CBOMCTBA BOJOPOJA, TAJIOT€HOB, KUCIOPO/a,
cepsl, a3ota, hochopa, rpadura, anmaza, KPeMHHSI U UX COCTUHEHHUN C MTOMOIIBIO €CTECTBEHHOTO
(pycckOro WM POJHOTO) SI3bIKA W s3bIKA XHUMHUU; OINHCHIBATH XUMHUYECKUU OJKCIEPUMEHT C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOIO) A3bIKA M SI3bIKA XMMHH; IPOBOJAUTH PAaCUEThl 110
XUMHUYECKUM (popMyiaM M ypaBHEHHUSM pPEaKIMii, MPOTEKAIOIIUX C y4acTHEM HEMETa/IOB U UX
COEOUHEHUN

Yuyenuk MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:
— XapaKTCPU30BaATb CUCTEMATUUCCKUEC N TPUBUAJIIBHBIC TCPMHHBI XHUMHYECKOU HOMCHKIJIATYPBhbI;

OTUCBIBATh CMOCOOBI YCTPaHEHUS JKECTKOCTH BOJBI M BBINOJHATH COOTBETCTBYIOIIMK WM
XUMHUYECKUN SKCIIEPUMEHT;

BBITIOJTHATh, HAOJIFOaTh M ONHUCHIBATH XUMUYECKUM JKCIIEPUMEHT I10 PACIO3HABAHUIO HOHOB
BOJIOpOJIa 1 aMMOHUS, cylb(daT-, KapOoHaT-, CHIIMKAT-, pocdart-, XJI0puI-, OpOMUI-, HOIUI-HOHOB;
SKCIEPUMEHTAIBHO  HCCIIEIOBaTh  CBOMCTBA HEMETAIUIOB M MX COCAUHEHMM, peliarb
SKCIEPUMEHTAIbHBIE 3a/1auu 10 TeMe «HemeTramibhy;

Tema 3. MeTtanabl 1 ux coequuenusi(13 1)

Y4YeHUuK HAYy4YuTCH:

KCIMOJIb30BaTh MPU XapPaKTEPUCTHUKE METAUVIOB M MX COCJUHECHHH MOHATHS: «METaJUIbl», «Psi
AKTHBHOCTH METAJIJIOB», «IICIOYHBIC METAJIJIbI», «IICJIOYHO3EMEIbHBIC METAIIJIBIY, HCITOJb30BaTh
UX MPU XAPAKTEPUCTUKE METAJUIOB; J1aBATh XapaKTEPUCTHKY XUMUYECKUX 3IIEMEHTOB-METAJLIOB
(IIETOYHBIX  METAJUIOB, MarHus, KajbllUs, allOMHHUSA, JKele3a) 10 HUX I[OJIOKEHHI0 B
[lepuomuueckoii cucreMe xumudeckux osiaemeHToB JI. . MenaeneeBa (XUMHUYECKUN 3HAK,
MOPSAKOBBIN HOMEP, EPUO/I, TPyIMa, HOATPYIIa, OTHOCUTENbHAsI aTOMHAsI Macca, CTpPOEHUE aTomMa
(3apsin sapa, YMCIO MPOTOHOB U HEUTPOHOB B siipe, OOIIEe YHCIO 3JIEKTPOHOB, pacHpe/eieHne
AIIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (opMysa, Ha3BaHWE U THII BBICIIETO
OKCHUJa U THUJIPOKCH]IA);

HA3bIBATh COCMHEHHS METAJNIOB M COCTABIIATH MX (POPMYIIBI 10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, 00mMe (PHU3NYeCKHe M XHUMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB-
METAaJIJIOB;

OOBSCHATH 3aBUCHMOCTh CBOWCTB (WJIM TPEICKa3bIBaTh CBOWCTBA) XHMHYECKHUX JJIEMEHTOB-
METAUIOB (panyC, METAJUTMYECKHe CBONCTBA DJIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHUTEILHBIC
CBOMCTBa 2JIEMEHTOB) M 00pa3yeMbIX WUMHU COCIUHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX



OKCHUAOB W THAPOKCHUAOB, OKHCIHMTCIbHO-BOCCTAHOBHUTCIBHBIC CBOfICTBa) OT IIOJIOXKCHHA B
[Tepuonnueckoit cucreme xumuyeckux 3neMeHToB . . Menneneena;

OTIHMCHIBATh OOIIME XMMHYECKHE CBOMCTBA METAUIOB C TOMOIINBID €CTECTBEHHOTO (PYCCKOTO WU
pO[[HOI‘O) SA3bIKa U s3bIKa XUMHU, COCTaBJISITH MOJICKYJIAPHBIC YpaBHCHUA peaKHHﬁ,
XapaKTCPU3IYIOIUX XUMHUYCCKUC CBOIICTBA METAIJIOB M WX COGHHHGHHﬁ, a TaKXKC JJICKTPOHHLIC
YpaBHCHHA IIpoueccoB OKUCJICHUSI-BOCCTAHOBJICHUA, YpaBHCHUA BHGKTPOHHTHQGCKOfI
Aucconuanr, MOJICKYJIAPHBIC, TOJTHBIC U COKPAICHHBIC NOHHBIC YPABHCHUA peaKHI/Iﬁ C y4aCTUCM
OJICKTPOJIMTOB; YCTAaHABJIWBATb MNPHUYUHHO-CICACTBCHHLIC CBA3M MCXKAY CTPOCHHEM aTOMa,
XUMHUYECKOU CBA3bI0, TUIIOM KpHCTaHHH‘IeCKOf/'I PEHICTKHU MCTAJUIOB U UX COCIII/IHCHPIfl, ux O6IIII/IMI/I
(1)H31/I‘-ICCKI/IMI/I U XUMHUYCCKUMHU CBOﬁCTBaMH; OIUCBIBATL XUMHUYECKHE CBOMCTBA IMICJIIOYHBIX U
IIEJIOYHO3EMEIIbHBIX METAJJIOB, a TAKXKEe AJIIOMUHUS M JKelie3a M MX COCJAMHEHHH C TIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOTO MJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUMU;

BBITIOJIHATD, Ha6J'IIOI[aTI) U OIINCBIBATHL XUMHUYECKUU OKCIICPUMCHT 110 paCliO3HaBaHUIO BaOXXKHEUIITNX
KaTUOHOB MCTAJUIOB, THAPOKCHI-UOHOB; SKCIICPUMCHTAJIBHO UCCIICA0OBATH CBOMCTBa METAJIOB M UX
COG)II/IHGHI/IfI, peliaTh SKCIICPUMEHTAJIBHBIC 3aa4X 110 TEME ((MeTaJ'IJ'II)I»;

OTIUCBHIBATh XUMUYECKUN IKCTIEPUMEHT C IMMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIA POJHOTO) SI3bIKA
U sA3bIKa XMMHUU; MPOBOAMTH PACYEThl MO XUMHYECKUM (GopMyJaM U ypaBHEHUSIM peakiui,
MPOTEKAIOMINX C YYACTHEM METAJIOB M UX COCTMHECHUM.

Yuyenuk MOJIYYMT BO3MOKHOCTb HAYYUTHLCHA:
— XapaKTCPU30BaATb CUCTEMATUUYCCKUEC N TPUBUAJIBHBIC TCPMHHBI XAMHYECKOU HOMCHKIJIATYPBhbI;

OKCIICPUMCHTAJIBHO uccjaeaoBaThb CBOMCTBA MCETAaJlJIOB u Hnux COC,I[PIHCHHI;'I, peuiaTb
OKCIICPUMCHTAJIBHBIC 3aJa4U 110 TEME ((MeTaJ'IJ'IBI));

Tema 4. XuMus n okpy:xamomas cpeaa (2 yaca)

Y4YeHUK HAYYHUTCS:

OTIPEeNIATh XUMUYECKHI COCTaB BOJbI, BO3/IyXa, MOUBbBI; XapaKTEPU30BaATh 3HAYCHHE XUMUYECKUX
3JIEMEHTOB U X COCIMHEHUI B IPUPOJE U )KU3HU YEIIOBEKA,

XapaKTepU30BaTh MOHATHUS «ITAPHUKOBBINA dPPEKT», «KUCIOTHBIC JOXKANY», «3ETCHAST XUMHUD)
Y4YeHUK NOJIYy4YUT BO3MOKHOCTH HAYUHUTHCS:

- 00BbEKTHBHO OLIEHUBATh HH(GOPMAIUIO O BEIIECTBAX U XUMUYECKUX MPOIeccax;

- KPUTHYECKH OTHOCUTHCA K IICEBIOHAay4yHOU uHGPOpMaluu, HEA0OpOCOBECTHOH pekiame B
CpeacTBax MaccoBOM HH(popManny;

- OCO3HAaBaTh 3HAYECHHE TEOPETHUECKUX 3HAHHM MO XUMUU A MPAKTUYECKOH NeATEIbHOCTH
yeJioBeKa,'

- co3llaBaTh MOJENIM U CXEMbl Uil pElIeHUs Y4eOHBIX M IO3HABATEIbHBIX 3a/ay, MMOHUMATh
HEO0OXOIMMOCTh COOMIOJICHHS MPEANUCAHHM, MpeNIaraéMblX B WHCTPYKIHUSAX MO HCIOJB30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH H JIP.

CucremMa OlIeHKH M KOHTPOJIb IUIAHUPYEMbIX Pe3yJIbTaTOB.
D opMbI KOHTPOJIA

CO,Z[ep)KaHI/IC, (I)OpMBI U NEPpUOANYIHOCTD TCKYHICTI'O KOHTPOJIA OIMPECACTIAIOTCA YUUTCIIEM C YUCTOM
CTCIICHU CJIOKHOCTH HM3y4aCMOTI'0 MaTrcpuajla, a TaKiKCe 0CcOOEHHOCTEH 06yqaroumxc;1 KJacca.
OCHOBHBIMHU (bOpMaMI/I TCKYHICTO KOHTPOJIA SABJIAIOTCSA YCTHBIﬁ U IHCbMEHHBIN OIIPOCHI,
XUMHUYCCKHUEC NUKTAHTBI, TCCThI, KOHTPOJIbHBIC pa6OTBI.

Hroropas arrecramus 3allJTaHUpOBaHa B (I)OpMe HTOTOBOM KOHTpOJIBHOﬁ pa60TBI.



OIIeHKa JIUYHOCTHBIX peE3yJ/IbTaToB

OueHka JIMYHOCTHBIX Pe3yJbTAaTOB IPEACTABISIET COOOH OLIEHKY JAOCTHXKEHHS 00yJaroIUMUCS B
X0Jle  MX JMYHOCTHOI'O Pa3BUTHS IUIAHUPYEMBIX PE3YJIbTATOB.

q)OpMI/IpOBaHI/IC JINYHOCTHBIX p€3y.HI)TaTOB O6€CHG‘-II/IB216TC$I B XOI€ peanmaunn BCCX KOMIIOHCHTOB
00pa30BaTEIILHOTO MPOIIecca, BKIF0Yas BHEYPOUHYIO JCSITEILHOCTD, PEATH3YEMYIO CEMbEH 1
IIKOJIOM.

OCHOBHBIM OOBEKTOM OLIEHKH JTMYHOCTHBIX PE3YJIbTATOB CIYKUT C(HOPMHUPOBAHHOCTh
YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, BKIIOYaEMbIX B TPU OCHOBHBIX OJIOKa:

- cpOpMHUPOBAHHOCTH OCHOB I'PAKIAHCKOU UICHTUYHOCTH JINYHOCTH;

- TOTOBHOCTb K IEPEX0Ly K CaM000pa30BaHUIO HA OCHOBE y4E€OHO-TI03HABATEIbHOM MOTUBALNH, B
TOM 4HMCJIe TOTOBHOCTbH K BHIOOPY HaIlpaBiIeHUs MPOPHUILHOTO 00pa30BaHuUS;

- CCbOpMI/IpOBaHHOCTB COMaJIbHBIX KOMHGTGHHI/If/i, BKJIKOYasA HEHHOCTHO-CMBICJIOBBIC YCTAHOBKH U
MOPAJIBHBIC HOPMBI, OIIBIT COUAIbHBIX U MEKITUYHOCTHBIX OTHOH_IeHI/II\/’I, IMpaBOCO3HAHUC.

Oco0eHHOCTH OLIEeHKH MeTanpeAMeTHbIX pe3y/JbTATOB
OCHOBHBIM 0OBEKTOM OLIEHKH METAIIPEIMETHBIX PE3YIbTATOB SIBJISETCS:

- CIOCOOHOCTh M TOTOBHOCTh K OCBOEHHUIO CUCTEMATUYECKUX 3HAHUN, UX CAMOCTOSITEILHOMY
MOTIOJHEHHIO, IEPEHOCY U UHTETPAlllH;

- CITOCOOHOCTE K COTPYAHHUYCCTBY U KOMMYHHKAIIUU;

- CcrocOOHOCTh K PELICHHIO JTUYHOCTHO- M COIMAIbHO3HAYMMBIX MPOOJIEeM U BOILIOLIECHUIO
HaWICHHBIX PELICHUH B MIPAKTUKY;

- CITOCOOHOCTE M FTOTOBHOCTH K McnoJib3oBanuio KT B Oeax 06yqu1/1>1 H pa3BUTHA,
- CII0OCOOHOCTB K CaMOOpraHn3ainu, CaMoperysinuu u pe(bJ'IeKCI/II/I.

OHeHKa AOCTHUIKCHUS MCETAIPCIMCETHBIX PE3YJIbTATOB MOKCET IIPOBOAUTHCSA B XOAC PA3ZJINYHBIX
mnpoueayp. OcHOBHOM npouez[ypoﬁ UTOTOBOM OIIEHKU JOCTIKCHUS MCTAIIPECAMETHBIX PE3YJIbTATOB
SABJISICTCS 3alllUTa MHAUBUAYAJIBHOTI'O IIPOCKTA.

Oco0eHHOCTH OLICHKHU NPEeIMETHBIX Pe3yJabTaTOB

OCHOBHBIM 00BEKTOM OLCHKHU ITPEAMCTHBIX PE3YJIbTATOB B COOTBETCTBUU C TpeGOBaHI/I}IMI/I
CTaH,Z[apTa SIBJISIETCSI CITIOCOOHOCTD K PCHIICHUTO y‘le6HO'HO3HaBaTCHBHHX 151 y‘Ie6HO'HpaKTI/I‘IeCKI/IX
3a1a4, OCHOBAHHLIX HAa U3y41a€MOM y‘Ie6HOM Marepuajie, ¢ UCIOJIb30BAHUCM CII0COO0B HeﬁCTBHﬁ,
PCICBAHTHBIX COACPIKAHUTO y‘Ie6HHX npeaMeToOB, B TOM YUCIIC METAIIPCIMCETHBIX
(HOBHaBaTCJ'IBHBIX, PEryJISATHUBHBIX, KOMMyHI/II(aTI/IBHBIX) JIeNCTBHI.

OneHka TeCTOBBIX M KOMOMHHPOBAHHBIX KOHTPOJBLHBIX PadoT.
[Tpu npoBeeHNH TECTOBBIX pabOT MO OMOJIOTUU KPUTEPUH OLICHOK CIICAYIOIIHUE:

«5» - 85 —-100 %:;



«4»-71 — 84 %;
«3» - 50 - 70 %;

«2» - meree 50 %.

OlieHKA BRINOJIHEHH NPAKTHYECKHX Pa0oT
Ounenka "'5" craBUTCS, €CIIM YUYEHUK:
1. IIpaBMIIBHO OTIPEAEIHII IIETTh OTIBITA.
2. Beimosaun paboTy B OJITHOM 00beMe ¢ coOMroIeHneM He00X0AMMO OCIEeI0BATEIbHOCTH
MIPOBEICHUS OTIBITOB M U3MEPEHUH.
3. CamMOCTOSTENBHO U PAIMOHATIBHO BHIOpAIT U TTOATOTOBHII JIJISI OTIBITA HEOOX0IMMOE
000pyZI0BaHNE, BCE OMBITHI ITPOBEIT B YCIOBHX M PEKUMAaX, 00ECIIEUNBAIONINX TTOTy4CHHE
Pe3yIbTaTOB M BEIBOJIOB C HAMOOJBIIIEH TOYHOCTHIO.
4. HayyHO TPaMOTHO, JIOTUYHO OTICAT HaOt0IeHUs 1 chOPMYJIUPOBAI BEIBOJIBI U3 OTbITA. B
MPEJCTaBICHHOM OTYETE MPABHIILHO U aKKypPaTHO BBITIOJHUII BCE 3aITUCH, TAOIHIIbI, PUCYHKH,
rpad MKy, BBIYHCICHUS U CAETall BBIBOJIBI.
5. [IposBrisieT opraHu3aliOHHO-TPYAOBbIE YMEHUs (TIOAePKUBAET YUCTOTY pabodero Mecra u
MOPSZIOK HA CTOJIE, SKOHOMHO HCIIOJIB3YET PACXOIHBIE MATEPUAITHI).
6. DKCIIEpUMEHT OCYIIECTRIISICT IO TUIAHY C YI4ETOM TEXHHUKH 0€30MaCHOCTH W TIPABHII pabOTHI C
MarepuaiamMu U 000pyJ0BaHUEM.
Ouenka ""4" craBuTCS, €CIIU yYEHHK:
1. OnbIT IPOBOAWI B YCIOBUSX, HE 00ECIIEUNBAIONINX JOCTATOUHON TOYHOCTH U3MEPEHUI.
2. Vnu Ob1710 MOTyIeHo ABa-TpU HEJ0YETA.
3. Nnmu He Gonee o1HO# HETpyOO#t OMMOKH M OJHOTO HETOYETA.
4. Vnu sKCTIEpUMEHT MPOBEIEH HE MOJHOCTBIO.
5. nu B onucanuy HaOMIOCHUI U3 OMBITA AOMYCTUI HETOUHOCTH, BBIBOJIBI C/I€NIajl HETIOIHBIE.
Ouenka ''3" cTaBUTCS, €CIM YICHUK:
1. IlpaBusIbHO OMpEeNUI 1IeJIb OTbITa; paOOTY BBIMOIHIET MPABUILHO HE MEHEE YeM HAIOJIOBHUHY,
OJIHaKO 00BEM BBITIOJIHEHHOM YacTH TAKOB, YTO TO3BOJISIET MOJIYYHUThH NPABUIIbHBIC PE3YJIbTAThI U
BBIBO/IbI TI0 OCHOBHBIM, MIPUHIIMIIMATIHHO BaXKHBIM 3a7jauaM pabOThI.
2. nu noabop obopynoBanus, 00bEKTOB, MaTEPHUAJIOB, a TAKXKE pabOTHI [0 HAYAILY OIbITa IPOBEI
C TIOMOIIIBIO YUUTEJISI; UJIM B XOJI€ MMPOBEICHUS OTbITa U U3MEPEHUI ObUIM JOMYIIEHbI OLIUOKH B
OMHCAaHUU HAOIIOAeHUH, (POPMYTUPOBAHUH BBHIBOJIOB.
3. OnBIT POBOAMIICS B HEPALMOHAIBHBIX YCIOBHSIX, YTO MPUBEIIO K MOJTYUYEHHUIO PE3YIbTATOB C
00JIbIIICH MOTPEIIHOCTHIO; HIIM B OTYETE OBLITU IOMYIIEHBI B 001 CIIOKHOCTH HE O0Jiee IBYX
OIIMOOK (B 3aMUCAX €IUHUL, U3MEPEHUSX, B BHIYUCICHUX, I'padrKax, Ta0nuiax, cxemax, v T.11.)
HE MPUHLIUIHAIBHOTO JJIsl JAHHOM paboThl XapakTepa, HO MOBIUSBIINX HA PE3YAbTAT BBIMOTHEHUS.
4. lomyckaeT rpy0yro omrmoKy B X0/ dKcrepuMeHTa (B 00bsCHEHUH, B 0(QOpMIICHUU pabOThI, B
cOOIOICHUHY MTPABUJI TEXHUKH 0€30MaCHOCTHU IpU paboTe ¢ MaTepuagaMu U 000py0BaHUEM),
KOTOpast UCIPABJISIETCS IO TPEOOBAHHIO YUUTES.
Onenka "'2" craBUTCS, €CIIU YUEHUK:
1. He onpenenui caMOCTOSTENBHO 11€JTb OMBITA; BHIOJHII pabOTy HE MOJHOCTBIO, HE MOTOTOBUII
HYXHO€ 000pyZi0BaHNE 1 00BEM BBIMIOJTHEHHON 4acTH pabOThI HE MMO3BOJISET CeNaTh PaBUIbHBIX
BBIBO/IOB.
2. VInu onbIThl, ©3MEPEHUs, BEIYUCIEHHS, HAOIIOICHHS TPOU3BOANINCH HETPaBUIIBHO.
3. nu B xo11e paboTHI M B 0TUETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUEHHBIE B
TpeboBaHUsX K oreHKe "'3".
4. Nomyckaet 1iBe (1 6osiee) rpyoOble OIMOKHU B X0J1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(hOpMIIEHUN
paloThl, B COOMIOICHUH MTPABUI TEXHUKU 0€30MaCHOCTH MpU paboOTe ¢ BEIIeCTBAMH U
000pyZI0BaHUEM, KOTOPbIE HE MOXKET UCTIPABHUTh JaXKe 10 TPEOOBAHUIO YUUTEIS.

OHeHKa YCTHOIO OTBETA YYaIllUXCH



Otmetka "'5" cTaBuTCs B Cilydae:

1. 3naHus, MOHMMAaHUs, TIIYOMHBI YCBOCHHS OOYYarOIIMMCS BCEro 00bEMa MPOrpaMMHOTO
Marepuana.

2. YMmenus BBLICJIATE T'JIABHBIC TIOJIOKCHHUSA B HW3YUYCHHOM MATCpHUajic, Ha OCHOBAHHUU (1)aKTOB n
IIpUMCPOB 0606H121TI), ACIaTb BBIBOABI, YCTAHABJIMBATH MCKIPCIMCTHBIC W BHYTPHUIIPECAMCTHBLIC
CBsA3U, TBOPUYCCKH NMPHUMCHACT IIOJTYUCHHBIC 3HAHUSA B HE3HAKOMO CUTyaluu.

3. OrcyrcTBHE OMMOOK U HEAOYETOB MPH BOCIIPOM3BEICHUN M3yYEHHOTO MaTepualla, MpH YCTHBIX
OTBETaX YCTPaHEHUE OTAEJIBHBIX HETOYHOCTEH C IOMOUIBIO JIOIOJHUTEIBHBIX BOIPOCOB YUMUTEI,
coOroieHNE KyJIbTYpbl MTUCbMEHHON M YCTHOU peuu, MpaBui 0(OopMIIEHHs MUCbMEHHBIX padoT.

OtrMmerka ""4":
1. 3naHue BCero M3y4eHHOTO MPOrPaMMHOTO MaTepHara.

2. YMeHHd BBIACIATH TJAaBHBIE TOJOXXECHUS B M3YYEHHOM Marepuase, Ha OCHOBAaHHM (PAKTOB U
MpUMepoB 000011aTh, N1e1aTh BBIBOJbI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC CBSI3U, MPUMEHSTH
MTOJTy4CHHbIEC 3HAHUS HA IPAKTHUKE.

3. HesnauutenvHble (HErpyOble) OMMOKM W HEAOYETHI TPH BOCHPOU3BEIACHUH HW3YUYEHHOTO
MaTepuania, COONIOJICHHE OCHOBHBIX NPABWI KYyJbTYPbl NMHUCBMEHHOM W YCTHOW peuH, MpaBUII
0hOopMIICHHS MTUCHbMEHHBIX PabOT.

Otmetka "'3" (ypoBEeHB MPEICTABICHUN, COUCTAIOIINXCS C DJIEMEHTAMH HAYYIHBIX TIOHSATHH):

1. 3HaHue U ycBOGHME MaTepuaja Ha ypOBHE MUHUMAIbHBIX TPeOOBaHUI MPOrpamMmbl,
3aTpyJHEHHE MPU CAMOCTOATEIHLHOM BOCIIPOU3BEACHUH, HEOOXOAUMOCTh HE3HAUNTEIBHON TOMOIIIN
MIpernoiaBaTes.

2. YMeHue paboTarh Ha YpOBHE BOCIIPOU3BECHHUS, 3aTPyTHEHHS MPU OTBETaX Ha BUJIOU3MEHEHHbBIE
BOIIPOCHI.

3. Hanmnuue rpy0oii ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEICHIUH U3YYEHHOTO
MaTepuaina, He3HAYUTEeIbHOE HeCOOI0ICHIE OCHOBHBIX IPABUII KYIbTYPhl TUCBMEHHOU U YCTHOU
pedu, mpaBuil 0POPMIICHUS TUCEMEHHBIX padoT.

OrMmerka "'2"":

1. 3nanue u YCBOCHHUC MaTCpHalla Ha YPOBHC HUIKEC MUHUMAJIbHBIX Tpe6OBaHHI>'I nporpamMmmsl,
OTHACJIbHBIC IIPEACTABIICHUSA 00 HU3YYCHHOM MaTcpuralic.

2. OTCYTCTBI/IC yMeHI/Iﬁ pa60TaTB Ha YPOBHC BOCHIPOU3BCACHUSA, 3aTPYAHCHUSA IIPU OTBETAX HA
CTaHAapTHBIC BOIIPOCHI.

3. Hanmnuune HECKONBbKUX TPYObIX OIIMOO0K, OOJIBIIOrO YKCa HErpyObIX IIPH BOCIPOU3BEICHUH
M3YyYEHHOT'0 MaTepHasa, 3HaUUTeIbHOE HECOOIOCHNE OCHOBHBIX MTPAaBHJI KYJIbTYpPbl TUCBMEHHON
U YCTHOH peuH, IpaBuil 0pOpMIICHHUS MTUCHbMEHHBIX paboT.



OueHka caMoOCTOSITEILHBIX PadoT.
Ormertka "'5" craBuTCS, €CIIN YUEHUK:
1). BeInosHKUI paboTy 6€3 OIIMOOK U HEIOYETOB;
2) nomycTui He 00Jiee OJTHOTO HEeloYeTa.
Otmetka "'4" cTaBUTCA, €CIM YICHUK BBITIOJTHII PabOTY MOJTHOCTHIO, HO IOMYCTUIT B HEM:
1). He GoJtee 0HOM HErpyOOH OMMOKK U OJJHOTO HEA0YETa;
2). wiu He 0oJiee IBYX HEJ0YETOB.
Otmerka "3"" CTaBUTCS, €CIIM YUEHHK MTPABUIIBHO BBIMOJHIUI HE MeHee 2/3 paOoThl WK IOMYCTHIT:
1). He Gosiee MBYX rpyObIX OIIHOOK;
2). unu He 6osiee 0AHOM rpy0oii U 0/1HOM HerpyOoil OIMOKH U OJJTHOTO HEJ0YETa;
3). uu He 6oJtee IBYX-TPEX HErPYObIX OIIHOOK;
4). uiu OHO# HerpyOoii OIIHOKK U TPEX HEJOUYCTOB;
5). WM pu OTCYTCTBUU OIIMOOK, HO TIPU HAIMYUH YETHIPEX-TISTH HEIOYETOB.
Otmerka "'2" cTaBUTCS, €CITM YUCHHK:

1). JOMyCTHII YMCII0 OMHUOOK M HEAOYETOB MPEBOCXOIIIICE HOPMY, IIPH KOTOPOH MOYKET OBITH
BBICTaBJICHa OTMeTKa "3";

2) WK €CJIM ITPAaBUJIBHO BBIIIOJIHUII MCHECC I1I0JIOBUHBI pa6OTbI.

OOmas knaccubUKays OMnOOoK.

[Tpu o1leHKe 3HAHWIA, YMEHHIA, HABBIKOB CIICYET YYUTHIBATh BCE OIHMOKU (TpyOble U HETpyObie),
HEOYETHI B COOTBETCTBUH C BO3PACTOM yJaIUXCS.

I'pyOBIMU CUMTAIOTCS OLIHOKM.

- HEe3HaHWe OTpeJeNIeHUs] OCHOBHBIX MOHSATUH, 3aKOHOB, MTPABIJI, OCHOBHBIX MOJIOKEHUH , TEOPUH,
He3HaHue (GopMy, OOIIETPUHATHIX CHMBOJIOB 0003HAYEHUH BEIUYNH, €IUHUI] UX H3MEPEHUS,
HAaUMEHOBAHUN 3TUX €INHHIL,

- HEyMEHHE BBIJICTUTh B OTBETE INIaBHOE; 00OOIINTH Pe3yabTaThl U3YUCHUS;

- HEyMEeHHUe MPUMEHUTH 3HAHUS JIJIS pElIeHUs 3a/1a4, 0OBICHEHUS SBICHHUS,

- HEyMEHHUE YUTaTh U CTPOUTH TpadUKU, MPUHITUMHATILHBIE CXEMBI;

- HEyMEHHE MOJATOTOBUThH YCTAHOBKY WJIH JTJAOOpaTOpHOE 000pyI0BAaHUE, POBECTHU OTIBIT,
HaOI0/IeHNE, CIIeNIaTh HEe0OXOIUMBIE PACcCUEThI MM UCIIOJIB30BATh MOyYeHHBIE JAHHBIE IS
BBLIBOJIOB;

- HEyMEHHE TMOJIb30BaThCS MEPBOUCTOYHUKAMH, YUCOHUKOM, CIIPABOYHUKOM;

- HapylIeHHEe TEXHUKHU 0e30TIaCHOCTH, HEOPEKHOE OTHOIICHHE K 000pyI0BaHUIO, TpUOOpam,
MaTepuaam.

K HerpyoBIM OTHOCSITCS OIITHOKH.




- HETOYHOCTbH ()OPMYIHUPOBOK, ONPEACTICHHM, TOHATHH, 3aKOHOB, TEOPUH, BEI3BaHHAsI HEMIOJIHOTON
0XBaTa OCHOBHBIX IPHU3HAKOB OIIPEIEISIEMOI0 NOHATHS UM 3aMeHOM 1 — 3 U3 3TUX NPU3HAKOB
BTOPOCTENIEHHBIMU;

- OmMOKM MPH CHATHU TIOKAa3aHUI C N3MEPHUTEIBHBIX PHOOPOB, HE CBSI3aHHBIE C OIPEIeIIEHUEM
LIEHBI JICJICHUS LIKAJIbI;

- omMOKH, BI3BAHHBIE HECOOIIOICHUEM YCIOBHIA IPOBEICHUS OTIBITA, HAOIIOICHHS, YCIOBUI
paboTel IpubOPa, 000PYIOBAHUS;

- omuOKHU B YCIOBHBIX 0003HAUEHHX Ha CXeMaX, HETOUHOCTh rpaduka;

- HEepalMOHAJIbHBIM METO/ PELICHUS 3a7a4H, BHIIIOJIHEHUS YaCTU MPAKTUYECKON paboThl,
HEJ0CTAaTOYHO MPOJyMaHHBIH MJIaH YCTHOTO OTBETa (HapylleHHE JTOTHKU U3JI0KEHUS, 10IMEHA
OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

- HepalMOHAJIbHbIE METO/IbI paOOTHI CO CIIPABOYHOM JIUTEPATYPO;

- HEYMEHMeE pelllaTh 3aJaui, BBIOIHITH 3a/JaHUs B 00IIEM BUIE.

Henouéramu aBasrores:

- HepalMOoHaJIbHbIE MPUEMBI BBIYMCICHUHN U TPeoOpa3oBaHui, BBITIOJIHEHUS ONBITOB, HAOIIOICHUH,
MIPAKTUYECKUX 33]IaHNN;

- apudMeTHuIeCKre ONTMOKN B BEIYHCIICHUSIX;

- HeOpEKHOE BHITIOJIHEHHE 3aIUCeH, YepTexel, cxeM, TpaduKoB, TaOIUIL;

- opdorpaduyueckre U MyHKTYyaIIMOHHBIE OIITHOKH.

KpuTtepun oieHKH COIEPKAHUS ¥ 3AIIUTHI MPOEKTA:
1. CrtocoGHOCTh K CaMOCTOSTEITFHOMY MPHOOPETEHU IO 3HAHUN 1 PELIICHUIO POOJIEM
Kpwurepwuit 1.1. TTouck, oTOOp U aieKBaTHOE MCITOJIb30BaHNE HHPOPMALTTH
Kpwurepwuii 1.2. ITocranoBka mpoOieMbl
Kpurepmii 1.3. AKTyalIbHOCTh ¥ 3HAUMMOCTb TEMBI TIPOEKTA
Kpurepwuit 1.4. Ananmus xoaa paboThl. BEIBOIBI M IEPCHIEKTHUBBI
Kpwurepwuii 1.5. JInunast 3anHTepecOBaHHOCTh aBTOPA, TBOPUECKHI MOJIXO/1 K paboTe
2. ChopMUPOBaHHOCTH MPEIMETHBIX 3HAHUH U CIIOCOOOB JIEHCTBUI
Kpwurepwuii 2.1. I'iryOrHa pacKphITHS TEMbI IPOSKTA
Kpurepwii 2.2. Meroamka rccieioBaHuit
Kpwurepuii 2.3. KadyecTBO MPOEKTHOTO MPOIYKTA
Kpurepuii 2.4. Vicnonbs3oBaHue CpeICTB HAMIISAHOCTH, TEXHUYECKHUX CPEJICTB
3. ChopMHPOBAHHOCTH PETYISTUBHBIX ACHCTBUI
Kpwurepuii 3.1. CootBercTBHE TpeOOBaHUAM OGOPMIICHHS ITMCbMEHHOMN YacTH
Kpurepuii 3.2. CooTBeTCTBHE COIEpKaHUS TEME
Kpwurepuii 3.3. CrieHapuii 3a1UThI (JIOTHKA U3JI0XKEHHUS ), TPAaMOTHOE MTOCTPOCHUE
JOKJIaza
4. CchopMupoBaHHOCTH KOMMYHHUKATUBHBIX JICHCTBUIA
Kpurepuii 4.1. YeTKOCTb 1 TOUHOCTb, YOSIUTEIHHOCTD 1 TAKOHUYHOCTD
Kpurepuii 4.2 YMeHue oTBeYaTh Ha BOMPOCHI, yMEHHUE 3aAIUIIATH CBOIO TOUKY 3PEHUS

[Tpu 3TOM MakcUManbHas OLIEHKA 110 KaXJIOMY KpUTEpHUIO He mpeBbimaet 3 0ansios. [lpu Takom
MOJIX0/I€ JOCTIKEHHE 6a30BOTO YPOBHS (OTMETKA «YyJIOBJIETBOPUTEIHHO») COOTBETCTBYET
noJrydeHuto 34 - 36 nepBUYHbIX O6aIoB (10 JBa Oauia 3a KaxX/Ibli U3 KpUTEPHUEB), a JOCTIKEHHE
MOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOIydeHUI0 3/—48 nepBUYHbIX OalIOB (OTMETKA
«xopotoy) unu 43-51 nepBUUHBIX 6aUI0B (OTMETKA KOTIMYHOY).

Coaep:xxanne Kypca xumMHuHu B 8, 9 Ki1accax.

Co;[epmaTe.anble JJUHUU NpeamMeTa:



* «Bewecmeo» — B3aMMOCBSI3b COCTAaBa, CTPOCHMsI, CBOWCTB, IOJyYCHHS H
IIPUMEHEHHS BEIIECTB U MAaTEPUAIIOB;

-«Xumuueckan peakyun» — 3aKOHOMEPHOCTH IIPOTEKaAHUS

Y yIIPaBIICHUs NIPOLIECCAMU IIOJIyYEHHUsI U IPEBPALICHUS BELIECTB;

* «Xumuueckuil A361K» — ONEPUPOBAHUE CUCTEMON BAKHEUIIMX XUMUYECKUX
MOHATHH,  BJIAJACHUE  XUMHUYECKOM  HOMEHKIATYpOH U CHMBOJIMKOM
(XuMUYeCKUMU 3HaKaMH, (JopMyJIaMU U YPAaBHEHUSIMH );

* «Xumusa u HCU3HbL)Y — CO6HIOI[€HI/I€ ImpaBuiI XUMHMYECKO 0e30IacCHOCTHU npu
O6paHIeHI/H/I C BCOICCTBaAMM, MaTrcpuajaMi H XHMHWYCCKHMMH IIponccCcamMu B
HOBCGI[HGBHOﬁ JKW3HHU U Ha ITPOU3BOACTBC.

[IporpaMma oOpHEHTHpPOBaHA Ha OCBOECHHME OOYYAIOIIMMHUCA OCHOB HEOPraHMYECKOW XUMHUH U
KpaTKO€ 3HAaKOMCTBO C HEKOTOPBIMHU MOHATUSMHU U 00BEKTAMH OPraHU4YEeCKON XUMHUHU.

B coxepxarenpHOM nuHUM «Bewecmeo» pacKpbIBA€TCs y4E€HHE O CTPOSHUM aromMa U BELIECTBa,
COCTaBe U KiaccU(PUKAIIMN XUMUYECKUX BELIECTB.

B coxpepxarenbHOW JMHMM «Xumuyeckas peakyus» PacKpbIBaeTCd YyYE€HHE O XUMHUYECKUX
mpoueccax: KiaccupuKaluusg XUMUYECKMX peakuuid U 3aKOHOMEPHOCTH HX MPOTEKaHUS;
KayeCTBEHHas: M KOJUYECTBEHHAss CTOPOHbI XMMHUYECKHX IPOLECCOB (Pacuérhl MO XUMUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHUYECKUX peakluil).

B copepxarenpHOM NUHUM «Xumuueckuii A3bIK» (QOPMUPYIOTCSI YMEHHUs ydalluXCsi Ha3bIBaTh
BellecTBa Mo (GopmynaM M COCTaBISATH (OPMYJbl MO WX HA3BaHMSM, 3aIUCHIBATH YpPaBHEHHS
peakuuii M XapakTepu30BaTh UX, PacKphIBaThb HH(OPMALNIO, KOTOPYIO HECET XHUMHUYECKas
CHUMBOJIMKA, B TOM 4HcJie BhIpakeHHas B Ta0inuuHoi Gpopme (Ilepuonnyeckas cucteMa XuMHUYECKHX
anemenToB J[. 1. MenneneeBa, Tabauiia pacCTBOPUMOCTH BEIIECTB B BOJIE); UCIIOIB30BATh CUCTEMY
XMUMHYECKUX TMOHATUHN NIl ONMUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB, BEILIECTB, MATEPHAIIOB U
MIPOIIECCOB).

B coxmepxarenbHOW JMHUM «Xumusi u OJiCU3HbY PACKPBIBAIOTCS JIOTMUECKUE CBSI3H MEXKIY
CBOMCTBaMH, MPUMEHEHUEM, MTOJyYEHUEM BEUIECTB B JaOOPATOPHBIX YCIOBUSAX U Ha MPOU3BOJICTBE;
dbopmupyeTcsi KylbTypa 0€30MacHOr0 M 3KOJOTHYECKH IPaMOTHOTO OOpaIleHHs] ¢ XUMHYECKUMU
0o0BeKTaMHu.

B kypce 3HaunTeNnbHas POJIb OTBOJUTCS XUMUUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX
paboT U J1abOpaTOPHBIX OMBITOB, (PUKCAIMU W aHAIM3Y UX PE3yIbTaTOB, COOJIIOJIEHUIO HOPM U
npaBuJ1 6€30MacHOM pabOTHl B XMMUYECKOM KaOuHeTe (JtabopaTopun).

Peanuzanus mporpaMmbl Kypca B Mpoliecce 0OydeHHUs! MO3BOJIUT OOydYaroUIMMCS MOHSITh pPOJib U
3HaYEHUE XUMUU CPEIU JIPYTHX HAYK O MPHUPOJE, T. €. PACKPBITh BKJIAJ XHUMHH B (POpMUpOBaHHE
L[EJIOCTHOM €CTECTBEHHO -HAYYHOU KapTHHBI MUPA.

@D opMbI OPraHu3auuu Y4eOHOH AeTeIbHOCTH

@opMbl OpraHu3anu y4eOHOW JeSTeNbHOCTH OIpPENeNsAIoTCsS BHIaMHU Y4eOHOH paloTsl,
cneun(pukoil yuyeOHOI Tpynmbl, M3yd4aeMbIM MaTepuajoM, y4yeOHbIMM IensiMu. Bo3MoxkHBI cre-
JYIOIINE OpraHU3allMOHHbIE (POPMBI O0YUEHUSI.

- KnaccHo-ypouHas (M3yueHHE HOBOTO, NMPAaKTHKYM, KOHTPOJIb, JOMOJHUTEIbHAS paboTa, YPOKH-
3a4yeTbl). B JaHHOM ciydae MCHOJNb3YIOTCS BCE THUIBI OOBEKTOB, MEXKIPEIMETHBIE CBS3U; MpPHU
BBIMIOJTHEHUN TPOEKTHBIX 3aJaHUi TMOUCK HWHGPOpPMAIMU OCYIIECTBIAETCS Y4YaIlUMUCS TOJ
PYKOBOJICTBOM Y4HTEJIS.

- UnauButyanbHas M UHAMBHyaIU3UpoBaHHas. Takue (GpopMbl pabOThI MO3BOJSIOT PETYIUpPOBATH
TEMIT TPOJIBUKEHUS B 00YUE€HHH Ka)KJIOTO IIKOJIbHUKA B COOTBETCTBHHU C €r0 criocoOHocTsaMu. [Ipu
paboTe B KOMIIBIOTEPHOM KJIacCe IO 3apaHee MOJ00paHHBIM MH()OPMAIIMOHHBIM, MPAKTHYECKUM U
KOHTPOJIBHBIM 33/IaHUSAM (POPMUPYIOTCS WHAMBUyaTbHbIE 3aJaHUs [T yJaluXCs.



- I'pynnoBas pabota. IIpenBaputensHo yuutens GopMupyer OTOKH WM 0OUIMiA 6JO0K 00BEKTOB,
Mociie JeMOHCTPAIlMd KOTOPOTO MPOMCXOIUT OOCYXKIEHHE B rpymnmax oOmeil mpobiemsl, Jubo
MUHH-33]1a4, KOTOPBIE SBISIOTCS COCTAaBHOW YacCThIO 00IIel yueOHOH 3a1a4H.

- Bueknaccuhas pabora.

- CamocTosTenpHas padoTa ydaluxcsl MO W3YyYCHHIO HOBOTO MaTepuaya, OTpadOTKe y4eOHBIX
HAaBbIKOB MW HAaBBIKOB IIPAKTUYCCKOTO NPHUMCHCHUIA HpI/IO6p€TCHHI>IX 3HaHI/If/'I; BBITTOJIHCHHUEC
VHJIMBUTyJIbHBIX 3aJJaHUI TBOPUYECKOIO XapakKTepa.

-IIpakTMKyMBI
- Jlexunn
- Muckyccun

8 Kkiacce

( 2 gaca B Henemo, 69 yacoB)
Tema 1. [lepBoHavaibHble XUMHYECKHE NOHATHA.. (15 yacoB)

Tena u BemectBa. CBOMCTBA BEMIECTB. DTAJOHHBIE (PU3HUECKHE CBOMCTBA BElIeCTB. MaTepuaia u
MarepuaioBeieHre. Polib XMMUU B KU3HU COBpPEeMEHHOTO oOrmiecTBa. OTHOIIEHHE OO0IIecTBa K
XUMHH.: XeMopuus 1 xemopoous.

Mertoap! u3ydenust xumuu. Habmonenue. DxcnepumenT. MoaenupoBanre. Moaenn MaTepuaibHbIe
M 3HAKOBBIC UM CUMBOJILHEIE.

l'a3bl. XKunkoctu. TBepasie BemiecTBa. B3anMHbIE mepexoibl MEXIy arperaTHbIMU COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOIMManus) U AecyOommariis, KOHJACHCAIHUs U UCTIapeHne, KPUCTAITH3aINS
W IJIaBJICHUE.

®dusnyeckue siBjeHus. YucThle BemecTBa U CMeCH. ['OMOTeHHbIEe B rereporeHHsie cmecu. Cmecu
razoo0pasHble, Kuakue, TBepbie. CrocoObl pa3elieHusl cCMecei: MeperoHKka WM JUCTUIUISIINS,
OTCTauBaHue, (UIBTPOBAHUE, KPUCTAJUIM3AIUs, BbIMapuBaHue. Xpomarorpadus. IlpumeneHue
3TUX CIIOCOOOB B JTAOOPATOPHOM MPAKTHKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHUYECKHE 3JIEMEHThl. ATOM M MOJIEKYJbl. [IpocThie M cloKHBIC BemiecTBa. AJIIOTPOIHUS Ha
npuMepe kuciopoaa. OCHOBHBIC TOJIOKEHUS aTOMHO-MOJICKYIsipHOTO yueHus. Monbl. BemecTa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS.

3HaKu (CUMBOJIBI) XMMUYECKUX 3JI€MEHTOB. MHopMmaius, KOTOPYIO HECyT 3HAKH XUMHUYECKUX
AJIEMEHTOB. DTUMOJIOTHS Ha3BaHUH HEKOTOPBIX XUMHYeCcKuX 1eMeHToB. [ICXD J.1. Menpeneena:
KOPOTKOTMEPUOAHBIA U JTUHHONIEPUOIHBIA BapuaHThl. [lepuonsl u rpynmel. ['maBHas U moboyHas
noarpynnsl. OTHOCHUTENbHAS aTOMHAs Macca.

Xumuueckue Gopmynsl. Nuaekcsl u kodddunuentsl. OTHOCUTENbHAs MOJEKYISpHAas Macca.
MaccoBast [10J11 XMMHMYECKOTO »dJIeMEHTa B coenuHeHUU. HMHopmaims, KOTOpyH HECyT
XUMHYECKHEe (DOPMYIIBI.

BanentHocts. CTpykTypHble (GOpMynbl. XUMHUYECKUE DIIEMEHTHI C TMOCTOSHHOW U TMEPEeMEHHOM
BaJICHTHOCTHIO0. BbIBOI (GopMynbsl coeAMHEHHs MO BajdeHTHOCTH. OmpeeneHrue BaJeHTHOCTH
XMUMHUYECKOTO dlieMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHe HA3BAHUN COETMHEHUM, COCTOSIINX
13 IByX XUMHUYECKHX 3JIEMEHTOB, IO BAJICHTHOCTU. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB.
Xumuueckue peakuuu. PeareHThl M TOpOAYKTHl peakuuu. lIpU3HaKM XMMHUECKHX pEeaklui.
VYcnoBus uX NOpoTEeKaHWS M OpekpaileHus. Peakuum ropeHus. OK30TE€pMHUUYECKHE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHUsi MAacChl BEIIeCTB. XHUMHUYECKHe YypaBHEHHUsA. (COCTaBlIeHHE XHUMHUYECKUX
ypaBHeHuil. MTHbopMalus, KOTOPYIO HECET XUMUYECKOe YpaBHEHUE.

Knaccudukanuss XMMHUYECKUX PEAKIHA MO COCTaBYy M YHCIY PEareHTOB U MPOAYKTOB. THIIBI
XUMHYECKUX peakuuid. Peakiuu coequHeHus, pa3noxkeHus, oOMeHa, 3amenieHus. Katanuzatopsl u
KaTaiaus.



JdemoHcTpanmnu.
o Komekuu MaTepualioB U U3IETUI U3 HUX.
ArperaTHbIE COCTOSTHHSI BOJIBI.
Paznenenuie IByX HECMEIIMBAIOIIUXCS KHUIKOCTEH C TOMOIIBIO ICTUTEIHHON BOPOHKH.
YcranoBka it pUIBTPOBAHUS U €ro padoTa.
YcranoBKa /Il BRIIApUBAHMS U ero padoTa.
Paznenenne  kpacsiiero  BemiecTBa  ¢uioMacTepa € [OMOIIbIO  OyMakKHOMU
xpomaTorpadum.
Moienu aJuTOTPOTTHEIX MOAM(DUKALINKN YTIIepo1a U CephI.
Hoprpers 1.51. Bepuemuyca u JI. . Menneneesa.
Kopotkonepuoaustii 1 ;yinHHONIepro Ak BapuanTsl [ICXO J1.U. Menneneesa.
B3anmopaencTBre COJISTHOM KUCIOTHI C IIMHKOM.
e [lonydyenue ruapoxcuaa Meau (2) u ero pasjioKeHUe MPH HarPEBaHHH.
JlabopaTopHbIe ONBITHI.
O3HakoMJIeHHE ¢ KOJIJIEKIIMEH J1abopaTOpHOU TOCYIbI.
[TpoBepka mpubopa I TOTYIEeHHUS Ta30B HA TEPMETUIHOCTb.
[TpuroroBiieHwe TETEPOTEHHON CMECH TIOPOIIIKOB CEPHI M JKelle3a M UX Pa3ieieHueE.
B3anmMoselicTBre pacTBOPOB XJIOPHIAa HATPHUS U HUTpaTa cepedpa.
[Monyuenue ruapokcuia Mean (2) U ero B3auMOJICHCTBHE C CEPHOI KUCIIOTOM.
B3anmopericTBre pacTBopa coibl ¢ KUCIOTOM.
[IpoBepka 3aK0Ha COXpaHEHUSI MACChI BEIIECTB Ha MPUMEPE B3aUMOICHCTBUS 1IEJI0YHU U
KHCIIOTBHI.
8. PasnoxeHue nmepokcua BOJOPOIa C OMOIIBIO OKCHIa MapraHia (4).
9. 3amenieHue xeie30M MEIU B MEHOM KYIIOPOCE.
IIpakTuyeckue padoThbl.
1. 3nakomcTBO ¢ JabopaTopHbIM obopynoBanueM. [IpaBmiia TeXHUKH O€30TIACHOCTH TIPH
pabote B kabuHeTe Xxumun. HekoTopsie BUaBI padoT.
2. AHanu3 MouBbl.

NoogokrwnE

Pa3znes 2. BaxHelinue npeacraBuTe/ M Heoprannieckux Bemlects. KosimyecrBeHHble
OTHoOILeHUusI B XuMuH. (17 yacoB)

CocraB Bo3nyxa. [lonsaTie 06 00beMHOH 7016 KOMIIOHEHTa IPUPOJAHOM Ia30BOM cMecu — BO3JyXa.
Pacuer 0o0beMa KOMIIOHEHTa ra30BOM CMECH 10 ero 00bEeMHOI J10J1€ U HA000POT.

Kucnopoa. O3zon. Ilonyuenue kucnopoaa. CoOupanue u pacrio3HaBaHUE KUCIOPOAA. XUMUYECKHUE
CBOICTBA KHCIIOPOJA: B3aMMOJEHCTBHE C METaJUIaMU, HEMETaLIJaMH M CJIOXHBIMH BEIECTBAMHU.
[Ipumenenue kucnopoaa. KpyroBopor kuciopoia B mpupoJie.

Oxcunpl. OOpa3oBaHue Ha3BaHMM OKCUAOB MO uX (opmynaM. CocraBieHue GOpMysl OKCUIOB IO
Ha3BaHusAM. [IpencraBureny oKCHIOB: BOJA, YITIEKUCIIbIH ra3, HerameHas U3BecTh.

Bonopox B mpupone. ®Pusmueckne M XUMHUECKHE CBONCTBA BOJOPOJA, €ro IMOJIyYeHHE U
IIpUMEHEHHE.

Kucnotsl, ux cocraB u kiaccupukamus. Muruburopsl. Tabmuna pactBopumocTtu. CosisiHas |
CepHasi KMCIIOThI, UX CBOMCTBA M IPUMEHEHHE.

Conn, ux coctaB M Ha3BaHusA. PacTBopuMocTh cozeid B Bojae. IlpencraBurtenu comeit: xmopun
HaTpusi, KapOoHAT HaTpus, pocdar KaabIHsL.

[Tocrostnnas ABoraapo. KommuectBo BemectBa. Mosib. MomsipHas macca. KpaTHble eTuHHIIBI
M3MEPEHHUs] KOJIMYECTBA BEUIECTBA — MUJUIUMOJb M KUJIOMOJIb, MUJUIMMOJISIPHAS U KUJIOMOJISIpHAs
MAacchl BEIECTB.

PacueTs! ¢ UCIOJIB30BAaHUEM MOHATHH «KOJMUYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «IIOCTOSHHAS
ABorazpo».

3akoH ABoraapo. MossipHblii 00beM razoo0pa3Hbix BemecTB. OTHOCUTENbHAs MIIOTHOCTh OJTHOTO
rasa 1o Jpyromy.



KpaTHble eauHMIIBI W3MEpPEHMsI KOJMYECTBA BEIIECTBA —MWIUIMMOJSPHBIA M KUJIOMOJISIPHBIN
00BEMBI T'a30B.
Pacuersl ¢ UCHOJIB30BaHUEM TMOHATHI «KOJUYECTBO BEILECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM Ta30B», «UIUCIIO ABOTAIPOY.
I'mapocdepa. KpyroBopor Bomel B mpupone. Pusnydeckne W XUMHUYECKHE CBOWCTBAa BOJBI:
B3aUMOJICICTBUE C OKCUAAMM.
OcHoBaHusl, UX cocTaB. PacTBopuMOCTh OCHOBaHMN B Boje. VI3MeHEHHE OKpacKu MHIUKATOPOB B
meno4vHou cpene. IlpencraBurenu menoyen: ruApOKCH Il HATPUsL, KIS U KaJIbLIMSL.
PactBopurens u pacrBopeHHoe BemiectBo. PactBopbl. PactBopenme. I'maparel. MaccoBas nons
pacTBOPEHHOro BellecTBa. PacueTsl, CBS3aHHbIE C HCIOJB30BAHHWEM MOHATHSI»MAccoBas IOJs
PacTBOPEHHOTO BEILIECTBA.

JdemoHcTpaumnu.

e [lonydeHue KucCI0poIa pa3yioKEHNEM IIepMaHraHara Kajius U epoKcuaa BOJ0po/a.

Cobupanue METoJI0M BBITECHEHUS BO3AyXa U BOJIBI.
Pacno3naBanue kuciopoa.
Komneknust okcuaos.
[Tonyuenue, cobupanue, pacio3HaBaHHe BOAOPO/IA.
I'openue Bogopoa.
B3anmonerictBue BOIOpo1a ¢ OKCHIOM MEJIH.
[IpaBuio pa30aBieHUs: CEpHOM KUCIOTHI.
Komneknus conen.
Tabnuira pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJICH B BOJIC.
HexoTopble MeTasuibl, HEMETaIbl M COEAMHEHUS KOJIMYECTBOM BelecTBa B 1 MOJIb.
Komneknust ocHOBaHMH.

JlaGopaTopHbIe ONBITHI.
10. ITomyTHeHHEe U3BECTKOBOI BOJIbI MPU MPOIYCKAHUU YIJIEKHCIIOTO rasa.
11. TlonmydeHue BOAOpO/Ia B3aUMOICUCTBUEM IIUHKA U COJITHOM KUCIIOTHI.
12. Pacno3naBaHue KHCIOT MHAUKATOPAMH.
13. M3meHeHMe OKpacKu UHIMKATOPOB B IIEJIOYHOM cpefe.
14. OsnakomiieHHE C mpenaparaMmu JOMAlIHEeW WM LIKOJbHON anTeyku — pacTBOPaMU
MepOKCH/Ia BOJIOPOJa, CIUPTOBOM HACTOMKH HO/a U HAIIATBIPHOTO CIIHUPTA.
IIpakTuyeckue padoThbl.
3. Tlomydyenue, coOupaHue U pacro3HaBaHUE KUCIOPOa.
4. Tlomyuyenue, cobupaHue 1 pacro3HaBaHue BOJIOPO/A.
5. IlpuroroBneHue pacTBOPOB COJIEH € MX 3aJaHHOW MacCCOBOM JOJEH.
6.

Paznen 3. OcHOBHbBIE KJIACChl HEOPraHUYECKHX coequHennii. (9 yacos)

OO6o6menue cBeneHWt 00 okcuaax, X Kiaccudukamuu, Ha3BaHUSAX U cBoiicTBaxX. CrocoOsb
MOJTy4EHUSI OKCUIIOB.

OcHoBanusi, WX Kkinaccupukalus, Ha3BaHHUA M CBOWCTBA. BzanMopelicTBUE C KHUCIOTaMH,
KHCTIOTHBIMU OKCHJIaMU U coyisiMU. Pa3noskeHne HepacTBOPUMBIX OCHOBaHMI. CrIOcOObI MOTydeHHS
OCHOBaHHUI.

Kucnotel, wux xknaccuduxamuss wu Ha3BaHus. OOmMe XUMUYECKHE CBOICTBAa  KUCJOT.
B3aumoneiicTBue KUCIOT C MeTaulaMd. OJIEKTPOXUMHUYECKUN psi HANpsOKEHUH METaluioB.
B3anMojielicTBe KHCIOT C OKCHIaMHU METaJIoB. B3amMmoelcTBHE KHCIOT C OCHOBAaHHUSIMH —
peakiusi HeWTpanmuzauuu. BzaumopeiicTBue kucinotr ¢ coissmu. llomydeHue OeCKUCIOPOAHBIX H
KHCIIOPOICOACPKAIIUX KUCIIOT.

Conu, ux kmaccudukaius U cBoicTBa. B3auMoaelicTBue coyiell ¢ MeTaiaMi, OCOOCHHOCTH ITHUX
peakuuii. B3auMoaencTeue coeu ¢ CoJSIMU.



lenernyeckue psapl MeTaula W HeMeTawia. [eHeTWdyeckas CBS3b MEXKAY KIacCaMu
HEOPraHMYECKUX BEIICCTB.
JlaGopaTopHbIe ONBITHI.
15. B3aumoaeiicTBiE OKCHAA KAJIBIIHS C BOJIOM.
16. [TomyTHEHUE U3BECTKOBOW BO/IBI.
17. Peakuus HeWTpaIU3aluu.
18. TTonyyenue rugpokcuaa Menu (2) u ero B3auMoICHCTBUE C KUCIOTOM.
19. Pasnoxenue ruapokcuia Meau (2) mpu HarpeBaHHH.
20. BzauMopeiicTBHE KHCIIOT C METAJUTAMH.
21. B3auMoeicTBHE KHCIIOT C COJISTMHU.
22. O3HAKOMJICHHE C KOJUICKITUEH COJICH.
23. B3aumoeiicteue cyibdara meau (2) ¢ xeae3om.
24. B3auMoJIeiicTBHE COJICH C COJISIMH.
25. T'eneTryeckas CBS3b Ha IPUMEPE COCTMHCHHI ME/IH.
IIpakTnuyeckune padboTsl.
7. PernreHue 3KCIIepUMEHTAIBHBIX 33]1a4.

Pasznea 4. Ilepuoanuecknii 3akon u Ilepuoanueckasi cucreMa XMMUYECKHUX IJIEMEHTOB
JA.U. MenaeseeBa u crpoeHue aroma. (8 4yacon)

EcTecTBeHHBIE ceMeMCTBAa XMMHMYECKHX JJEMEHTOB: INEIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, HHepTHBIE Ta3bl. AM(POTEpHOCTh. AMDOTEpHBIC OKCHIBI U THAPOKCU L. KoMIiekcHbIe
COJIH.
Otkpsitue .M. Menaeneebim 113 u coznanne um [CXO.
ATOMBI Kak ¢opMa CYyIIECTBOBAHHS XUMHUYECKUX 3A1eMeHTOB. OCHOBHBIC CBEIACHHS O CTPOCHUU
aTomMoB. JlokazaTenbCTBa CIIOKHOCTH CTpoeHHs artoMoB. OmbiTel Pesepdopna. [lmanerapHas
MO/JI€NIb CTPOEHHUSI aTOMOB.
CocTtaB aTOMHBIX siiep: HPOTOHBI, HEHUTpOoHBI. OTHOCUTENbHAsT aToMHasi Macca. BzaumocBs3b
MOHSTUH «ITPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI aTOMHAs Maccay.
MukpoMup. DJIEKTPOHBL. CTPOSHHUE ANIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3J1eMeHTOB NoNe 1-
20. [ToHsiTHE O 3aBEPIICHHOM AJICKTPOHHOM ypPOBHE.
MN3otonbl. ®Pusmyeckuil  cmbici  cUMBOJIMKUA  Ilepumogmyeckoit  cuctembl.  CoBpemMeHHas
dbopmynupoBka [13. V3MeHeHHMs CBOWCTB 3JE€MEHTOB B INEPHOJaX M Tpynmnax, Kak QyHKIUS
CTPOCHHMS JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTUKa 3JIEeMEHTa-MeTa/la U dJeMEHTa-HeMeTaiia 1o ux nojoxenuto B [ICXD JI.M.
Menneneesa.
JdemMoHcTpanum.
e Pazmuunsie popmbl Tabmui [1C.
e  MoaenupoBanue nocrpoenus [1C [I,1. Menneneena.
e Mogenu aTOMOB XMMHYECKUX DJIEMEHTOB.
e Mopenu aTOMOB 3J€MEHTOB 1 — 3 meproIoB.
JlabopaTopHbIe ONBITHI.
26. Tlony4yenue am(pOTEpHOTO TUIPOKCUIA U UCCIIEAOBAHHUE €r0 CBOWCTB.

Pa3nen 5. Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. (11 yacoB)

Wonnas xumudeckasi cBsizb. VMOHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB M HeMeTaioB. CXembl
00pa3oBaHUs MOHHOM CBSI3U JUId OMHAPHBIX coelMHEHUH. VIOHHBIE KPUCTAIIIMYECKUE PEIIeTKH U
¢u3nyeckue CBOWCTBA BELIECTB C ITUM THNOM pemeTrkd. [lonartue o QopmynabHON enuHHIe
BEILIECTBA.

KoBaneHTHast XuMuYeckass CBs3b. OJEKTPOHHBIE M CTpPYKTypHble (popmynsl. KoanentHas
HernoJsipHas cBsA3b. CxeMbl 00pa30BaHUS KOBAJICHTHOM CBS3M Ui OWHAPHBIX COEIUHEHUIL.



MonekyisspHblE U aTOMHBIE KPUCTAINIMYECKUE PEIIETKH, U CBOWCTBA BELIECTB C OTUM THUIIOM
pELIETOK.
ONeKTpOOTpULIATENBHOCTb. Psin anekrpooTpuniareabHocTd. KoBaneHTHas NOJsSpHAs XUMUYECKast
cBsi3b. Cxembl 00pa30BaHMs KOBAJICHTHOW TOJSAPHOH CBA3M Ui OWHApHBIX COCTUHECHUH.
MonexkyisspHblE W aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOMCTBA BELIECTB C OTUM THUIIOM
pEeLIEeTOK.
Merannuueckas XMMHUYECKas CBs3b M MeTaJUIMuecKas KpHUcTauiMueckas pewerka. CBoiicTBa
BEILIECTB C 3TUM TUIIOM pelIeTOK. Equnas npuposa XMuMHYECKUX CBSI3EH.
Crenenp okucieHusi. CpaBHEHUE cTeleHEN OKUCIeHUs U BasleHTHOCTU. [IpaBuia pacuera creneHu
OKHUCJIEHUS 10 (pOpMyJIaM XUMHYECKUX COECTUHEHUH.
OKHCIUTENBbHO-BOCCTAHOBUTEbHBIE peakunu. OmnpeeneHne CTerneHel OKUCIEHUS Ul JIEMEHTOB,
o0pa3yloIuX BELIeCTBAa pa3HbIX KiaccoB. Peakuun HMOHHOTO OOMEHAa M OKHCIUTEJIbHO-
BOCCTaHOBUTENbHbIE peakiuu. CocTaBlieHHEe YypaBHEHUN OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MeTOI0OM IEKTPOHHOTO OaiaHca.

JdemoHcTpaumnu.
BuneodparmenTs! u cnaiinpl «MloHHass XUMUYECKast CBS3b.
Konnexnus BemecTs ¢ HOHHOM CBSA3BIO.
Mopenn HOHHBIX KPUCTAUIMYECKUX PEIIETOK.
BuneodparmenTs! u ciaiinpl «KoBageHTHas XUMUYECKas CBS3bY.
Kosnexknus BemecTB MOJIEKYJISIPHOTO M ATOMHOTO CTPOEHMS. MOJeNN MOJIEKYJIIPHBIX U
ATOMHBIX KPHUCTAJUIMYECKUX PEIIETOK.
Cnangel «MeTtaumndyeckass XUMHAYECKas CBA3LY).
e Komreknus «MeTaisl U CIIJIaBb)
e B3sanmozeicTBHe IIUHKA C CEPHOUN U COJITHOM KUCTIOTOM, XJIOPUIOM MEIH.

Xumusn.9 kiaace.

(2 gaca B Hezenm0, 65 4acoB)

IToBTOpEeHUE U 0000IIEHHE 3HAHMIT 0 Kypcy 8 kiacca (12 yacoB)

bunapnasie coemuHenus. OKCUABl coJieoOpa3ymolue H HecoseoOpasyromue. [ UapOKCHIbL:
ocHoBaHwus, ampoTepHbIe, KUCcI0Thl. Cpennue, kucibie, ocHoBHbIe COJIM.
OO6oOmenrne CcBeAeHUH O XUMHYECKHX peakiusax. Kiaccudukamuss XUMHUYECKHX PEaKIUi 10
pPa3IMYHBIM OCHOBAHUSIM: COCTaBY M YHCIy PEarupyroIIUX U 00pa3yIIIHUXCs BEIIECTB, TEIJIOBOMY
a¢dexTy, HampaBICHHUIO, W3MCHCHHIO CTEICHEH OKHCJICHHUS JJIEMEHTOB, OO0pa3yroIIMX
pearupyroiue BelecTna, (hase, MCMOIb30BaHUIO KaTaInu3aTopa.
[ToHATHE O CKOPOCTH XUMHUYECKON peakinuu. DakToOphl, BIUSIONIME HAa CKOPOCTh XUMHUYECKUX
peakuuii: TpHUpoJa pPEearupyrolluX BEIIeCTB, WX KOHIIGHTpAlMs, TeMIeparypa, IUIOMaab
CONIPMKOCHOBEHHUS, HAIMUKE KaTtanu3aropa. Karamms.
JdeMoHcTpanun

e (3HaKOMJICHHE C KOJUICKIIUSIMH METAJUIOB M HEMETAJLIOB.
O3HakoMJIEHUE C KOJIJIEKIIUSIMH OKCUIOB, KMCJIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMUYECKOHN PEAKIIUU OT IPUPObl PEarupyroIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOHN pEeaKIUU OT KOHUEHTPALIMHU pEArupyOLIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XMMHMUYECKOM peakiuu OT IUIOWAAN  CONPUKOCHOBEHHS
pearupyromux BemecTB («KUTSIIUA CI0M ).
e 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOUN pPEaKIMH OT TEMIEPATYPHl PEarupyromX BEIIeCTB.

JlabopaTopHbIe ONBITHI

1. BzaumoieiicTBue aMMHaKa 1 XJIOPOBOJAOPOIA.

2. Peakuus HefTpannzaiu.

3. HaGmoienue temnoBoro 3¢ dexra peakyuy HeHTpamu3anim.

4. B3aumoieiicTBre cepHoi KUCIoTh ¢ okcuaoM memu (I1).

5. Pa3noxkeHune nepokcuia BO10poaa C MOMOIIBIO KaTaslazbl KapToders



6. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH OT MPUPOJIBI PEarupyroninx BEIecTB Ha IpUMepe
B3aMMO/JICHCTBUSL PACTBOPOB THOCYyNIb(araHaTtpuss W Xjopuaa Oapus, THOCyib(ara HATPUS H
COJISSHOM KHUCIIOTBI.
7. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEAKIIMH OT IMPUPOJIbI METAJUIOB MPH UX B3aMMOJICHCTBHH C
COJISHOM KHCIIOTOM.
8. 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW PEAKIUU OT MPUPOABI KHCIOT MPH B3aMMOJCUCTBHH HX C
JKEIIE30M.
9. 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKIHH OT TEMIICPATYPHI.
10. 3aBUCHUMOCTD CKOPOCTH XUMHUYECKON PEAKITUH OT KOHIICHTPAIIHH.
11. 3aBUCUMOCTHh CKOPOCTH XMMHUYECKOM PEAKIIMU OT TUJIOMIATH COTTPUKOCHOBEHUSI pEarupyronnx
BEIIECTB.
12. 3aBUCUMOCTH CKOPOCTH XUMUYICCKOM PEAKIIUU OT KaTallu3aTopa.
[Tonatue 00 DIEKTPOIUTHYECKON AMCCONMAIMU. DJIEKTPOIUTHI U HEDIEKTPOIUTHL. MexaHusm
JTUCCOITMAIIMN DJIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoM CBs3U. CTeNeHb 3JIEKTPOTUTUUECKOU
muccoranuu. CUITbHBIE U ClIa0ble SJIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHHSI TEOPUHU DIICKTPOTUTHIECKON auccornmanuu. Krnaccudukanus MOHOB U MX
cBoiicTBa. KHCIIOTHI, OCHOBAHUS M COJIM KaK AJIEKTPOJUTHL. VX KmaccuduKkamms U TUCCOIAAIINSL.
OO0mue XMMHUYECKHE CBOMCTBA KHCIIOT: M3MEHEHHE OKPACKH WHAMKATOPOB, B3aUMOJICHCTBHUE C
MeTaJulaMH, OKCHJIaMH W THAPOKCHIAMH METAJIJIOB U COJISIMU. MOJIEKYsIpHbIE M UOHHBIE (TTOJTHBIC
Y COKpaIIEHHbIC) YPABHEHHS PEAKITUH.
XHWMHWYECKUN CMBICI COKpPAIIEHHBIX YPABHEHHWW. YCIOBUSA TMPOTEKAHHUS PEAKIUN MEXIYy
AJIEKTPOJUTAMU A0 KOHIIA. PsA/1 aKTHBHOCTH METaJUIOB.
OO0mMe XMMHYECKHE CBOMCTBA IIEIOYEli: B3aMMOACHCTBHE C KHUCIIOTAaMM, OKCHIaMU HEMETAJIJIOB,
comsimu.  OOIMe XUMHUYECKUE CBONCTBA HEPACTBOPUMBIX OCHOBAHUH: B3aMMOJICHCTBHE C
KUCJIOTaMH, Pa3JIOKEHHE MPHU HArPEBaHUH.
OO0mue XMMHUYECKHUE CBOMCTBA CPETHUX COJICH: B3aMMOJACHCTBUE C KUCIOTAMH, IIEJI0YaMH, COISIMU
U MeTalIaMHu. B3anMoieficTBUE KUCIIBIX COJIEH CO IIET0OYaMHU.
I'uaponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJICH ¢ BOJOW. [ MApOIIM3 COJIM CHIIBHOTO OCHOBAaHUS U
cnaboit kucioThl. ['maposm3 conu ¢1aboro OCHOBaHUS U CUIbHOM KucaoThl. [lkana pH.
CBolicTBa KHCIJIOT, OCHOBAHHMH, OKCHJOB M COJIEM B CBETE€ TEOPUU DIICKTPOJIUTHYECKOU
JUCCOLIMAIMUA U OKUCITUTEIBLHO ~-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.
JdemoHcTpaumuu.

e lcnbiTaHue BEIIECTB U MX PACTBOPOB Ha 3JIEKTPONPOBOIHOCTD.

e 3aBUCHUMOCTb 3JIEKTPOMPOBOAHOCTH YKCYCHOU KHCIOTHI OT KOHIIEHTpauuu. " JIBIKeHue

OKpAIlIEHHBIX HOHOB B 3JICKTPUYECKOM TOJIE.

e OrmnpeneneHue xapakTepa cpeibl B pacTBOpax CoJieH.
JlaGopaTopHble ONBITHI.
13. uccounanus ciabbiX 3JEKTPOIUTOB Ha MPUMEPE YKCYCHOM KHCIOTHI.
14. VI3meHeHne OKpacKH MHAMKATOPOB B KHCIOTHOM Cpejie.
15.Peaxius HEMUTpanu3auy pacTBOpa METOYHN Pa3THYHBIMHU KHCIOTAMHU.
16. IMonyuenue runpoxcunamenn(Il) u ero B3aumoieiicTBIE ¢ Pa3IUUYHBIMU KUCIOTAMHU.
17. BaumoaeicTBUE CHIIBHBIX KUCIOT ¢ okcutoM mcau(11).
18-20. BzauMoaeiicTBHE KUCIOT C METAJLIAMH.
21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4yeHue CTyIHS KPEMHHEBOM KHCIOTHI.
23. KauecTBeHHas peakius Ha XJIOPUJI- UITU CYyIb(aT-nOHBI
24. VI3ameHeHue OKpacKy MHAUKATOPOB B MIETIOYHOM cperie.
25. BzauMoeiicTBre MIeNoueii C YIISKUCIIBIM Ta30M.
26. KauecTBeHHas peakilys Ha KATHOH aMMOHHUSI.
27. llonyuyenue ruapokcuaa mcau(ll) u ero paznoxxenue.
28. B3anmoeiicTBie KapOOHATOB C KUCIOTAMHU.
29. llonyyenue rugpoxcuaa xenesa(lll).



30. B3anmogeiicTBue xene3a ¢ pactBopoM cynbdarta meau(1l)
IpakTHyeckne padboThI
1. CpoiicTBa KHUCIOT, OCHOBAHMM, OKCHJIOB U COJIEM B CBETE TEOPHUM AJICKTPOIUTHUYECKOM
JTUCCOIMAIIMN U OKUCIUTENIHHO -BOCCTAHOBUTEIBHBIX PEaKIIUA

HemeTtanabl u ux coequHeHus (25 yacos)
CtpoeHue aTOMOB HEMETAJIOB U UX TosioxkeHue B [leprnoanueckoii cucreme. Psin
ANEKTPOOTpHUIIaTEIbHOCTH. KpucTaminyeckue pemeTku HeMETaNIOB — MPOCTHIX BEIIECTB.
Amnnorponus u e€ npuunnbl. Gusndeckue cBoicTBa HeMeTauioB. O0IIe XUMUYECKUE CBOMCTBA
HEMETaJIJIOB:
OKUCTTUTEIBHBIE U BOCCTAHOBUTEIIHHBIC.
l"asorensl, cTpoeHME UX aTOMOB U MOJIeKyll. DU3NYECKUE U XUMHYECKHE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB IrajlOr€HOB B 3aBUCUMOCTH OT UX IOJIOKEHHS B
[Tepuoanueckoii cucreme. HaxosxeHne rajjoreHoB B IPUPOJIE M UX TOJIydeHHUE. 3HAUYCHUE U
MIPUMEHEHHE TaJIOTE€HOB.
["asioreHOBOIOPOIbI 1 COOTBETCTBYIOIINE UM KUCIIOTHI: TNIABUKOBASI, COJISIHAsI, OpPOMOBOJIOPO/IHAS,
nonoBoiopoaHast. ['amorennibl. KadecTBeHHBIE peakiiy Ha rajJoreHua-uoHbI. [Ipumenenne
COCIMHEHUH TaJIOTeHOB U UX OMOJIOTHYECKas POJIb.
O6mas xapakrepuctuka anemMeHToB VIA-rpynnel. Cepa B ipupojie U €€ noyryuyeHue. AJUIOTPOIHbIE
MOIU(UKAITUN CEPHI U X CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPHI U €€ TPUMEHEHNE.
CepoBoJOpOa: CTPOCHUE MOJIEKYIBI, (PU3NIECKHE U XUMHUYECKHUE CBOMCTBA, MTOJTYICHHUE U 3HAYCHUE.
CepoBogopoanas kuciota. Cynbhuasl 1 ux 3Ha4eHuE. JIIoMUHOPOPHI.
Oxkcun cepri(1V), ceprrcTas kuciora, cyabdurel. KauecTBeHHast peakius Ha CyJIb(QUT-HOH.
Oxkcun cepsi( V1), cepnast kuciora, cyabdarel. Kpuctamioruapatel. KauecTtBeHHas peakius Ha
cynbdaT-uoH.
CepHas KMCJIOTa - CHIIBHBIN 71eKTpoJUT. CBOMCTBA pa30aBICHHON CEPHOI KUCIOTHI, KaK TUITMYHON
KHUCJIOTBI: B3aMMOJCHCTBHE C METAJIJIaMU, OCHOBHBIMU U aM(OTEPHBIMHU OKCUJAMU, OCHOBAHUSIMU U
am(bOoTepHbIMH THAPOKCHAAMHU, cosiMu. KauecTBeHHas peakius Ha Cyib(paT-HOH.
OO6mrast XxapakTepucTHKa 3J1EMEHTOB V A-rpymiibl. A30T, CTpO€HHE aToMa M MOJIEKYIbl. Du3ndecKue
Y XUMHUYECKUE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJE U €ro OUOIOTHYECcKask poJib.
AMMUak, CTpoeHue MOJIEKYJIbl U (pU3HYecKue CBOMCTBA. AMMUAYHast BOJA,, HAIIATBIPHBINA CIIUPT,
ruapaT aMmMmuaka. JIoHOpHO -aKIenTOpHbINH MeXaHU3M 00pa30BaHuUsl KATHOHA AMMOHHS.
BoccranoButenbHbie cBoiicTBa ammMuaka. Conu aMMOHMS U UX IpuMeHeHne. KauecTBeHHas
peakuys Ha KaTHOH aMMOHMUSI.
Oxcupl a30Ta: HECOIE00pasyIOIINe U KUCIOTHBIE. AZ0TUCTas KUCIOTa U HUTPUTHI. A30THas
KHUCJIOTa, €€ MoJIydeHue U cBorcTBa. Hurpartsl.
docdop, ctpoenue aroma u auiotponus. Pocunsl. Pochun. Oxcun pocdopa(V) u
oprodochopnas kucnora. Dochatel. Pocopubie yanoopenus. UHCEKTULIUIBL.
OO61as xapakTepucTuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX
BEILIECTB U COCMHEHUI B 3aBUCUMOCTH OT MOJIOKEHUS 1eMeHTOB B Ileproauyeckoii cucreme.
VYrnepon. AnnotponHsie MOauGUKALIMU: anMas, rpadut. AMOpGHBIN yriIepoa U ero copra: caxa,
AKTUBUPOBAHHBIN Yroib. AfncopOius. XUMUYECKUE CBOWCTBA yriepoaa. Kokcoxumuyeckoe
MIPOM3BOJICTBO U ero mpoaykius. KapOumpl.
Oxcup yrnepona(Il): ctpoenne Monekynbl, moxydeHue u ero cBoiictea. Okeun yraepona(1V):
CTPOEHHE MOJIEKYJIbI, IOJIyYEHHUE U €T0 CBOMCTBA. YTobHAas KucaoTa. CoJii yroJlbHOW KUCIIOTHI:
KapOOHAaTHI U THIPOKapOOHAThL. TexHudeckas ¥ MUIIEeBas CoJa.
Heoprannueckue u oprannueckie BeUeCTBa. YTIIEBOJOPOAbl. XUMUYEC KO € CTPOEHHUE
OpPraHMYECKUX BEUIECTB, KaK MOPSAJ0K COCAMHEHUSI aTOMOB B MOJIEKYJIE IO BaJIEHTHOCTH.
MeraH, 3TaH, KaK npeaenbHble YTIEBOJOPOAbl. DTUJIEH U alleTHIICH, KaK HellpeelIbHbIe
(HEeHACHIIEHHBIE) YIIIeBOI0poaAbl. ['openue yriaeBoaopoaoB. KauecTBeHHBIE peakiny Ha
HeTpeAeNbHbIe COSAMHEHUSI.



DTUIIOBBIN CIIUPT, €r0 MOJIydYeHUe, MpUMEHeHue U (pusnonorndeckoe aeiicteue. TpéxaToMHBIHI
cnupt rauiepuH. KauecTBeHHas peakiiys Ha MHOITOQTOMHbIE CIIMPThL. YKCYCHAs - IIPEICTaBUTEND
KJ1acca KapOOHOBBIX KHCIIOT.
Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupose. Cunuimsl v cunad. Okenj
kpemHus(1V). Kpemnaueast kuciora u €€ COJlH.
[IpousBocTBO cTekiia u eMeHTa. [IpoayKius CHIMKaTHON MPOMBILIUIEHHOCTH: OIITHYECKOE
BOJIOKHO, KepaMuKa, papdop, dasac. OnTuyeckoe BOJIOKHO.
Hemerannel B npupozae. @pakirioHHas IEPEroHKa KUAKOTO BO3IyXa KaK CoCcO0 MOTyYEeHHUSI
KHCII0pO/1a, a30Ta, aproHa. [losnyuenue gpocdopa, kpeMHus, Xjaopa, 1oaa. DIEKTPOIU3 PACTBOPOB.
[TonyueHue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAsi CXeMa, METO| KUIISIIETO CIIOs,
MPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U LUPKYIsiiuu. Oneym. [Ipon3BoAcTBO aMMuaKa: ChIpbE,
XMMM3M, TEXHOJIOTUYECKAs CXeMa.
JdeMoHcTpanuu

e Komnexus HeMeTaIoB.

e  Mojenu KpUCTAIIIMYECKUX PEIIETOK HEMETAIJIOB: aTOMHbIE U
MOJIEKYJISIPHBIE.

e (O30HATOP W MPHUHITUIIEI €TO PAOOTHI

e [opeHue HEMETAJUIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, IPeBECHOTO

e  OOpas1ibl TaJIOTEHOB - IPOCTHIX BELECTB.
e  B3saumopelcTBUE TaJIOTEHOB ¢ METAJUIAMH.
e BriTecHeHue xjgo0pa OpOMOM WIIH MOJIa U3 PACTBOPOB UX COJICH
e  KoJueknus npupoaHbIX COCTMHEHUH XJI0pa.
e B3saumogeiicTBre cepbl ¢ METAIIJIAMH.
e ['openue cepsbl B KUCIOpOIE
o Komnexkuus cynbGuaHbIX py.
e KauecTBenHas peakuus Ha CylIbQHUA-UOH
e OOGeciBe4yrBaHHE OKPAILIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ia30M.
e BzaumopeiicTBUE KOHUEHTPUPOBAHHON CEPHON KHCIOTHI C MEBIO.
e OOyriMBaHHe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHOMN KUCIOTON
e Jluarpamma (( CocraB Bo3ayxay.
Buneodparments! u cnaiasl «ITuasu 6a3apsy».
[Tonyuenue, cobnpanue 1 pacrio3HaBaHHE aMMHUAKA.
Paznoxxenune 6uxpoMar aMMOHUS.
BsaumonelicTBue KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
- ['openune u€pHoro nopoxa.
Pa3noxxenne HuTparTa Kanus U TOPeHUE JPEBECHOTO YrojbKa B HEM
- O0pas1sl MPUPOAHBIX coenuHeHult gocdopa.
I'openue gocdopa Ha BO3Lyxe U B KUCIOPOJIE.
[Tonyuenue 6enoro gochopa u UCTILITAHHE €r0 CBOMCTB
Komnexuust «O6pa3iibl NPUPOIHBIX COSAMHEHUHN YTIIEpOIa
e [loprper H. 1. 3enunckoro. Ilornomenne akTMBUPOBaHHBIM YIIIEM
PacTBOPEHHBIX BEILLIECTB MJIU T'a30B.
e YCTpONCTBO IPOTHUBOra3a.
e Mojenu MoJIeKy MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.
e BsaumoseilicTBue 3THUNIEHA ¢ OPOMHOI BOJOH U pacCTBOPOM MEepMaHTaHaTa
Kamusl.
e OOmue XMMHUYECKHE CBOWMCTBA KUCIOT Ha MPHUMeEpPEe YKCYCHOU KHCIOThL " KauecTBeHHas
peakiuusi Ha MHOTOATOMHBIE CITUPTBHI.
e  Komnekuus «O0pa3isl IPUPOIHBIX COSAMHEHUM KPEMHUSD.



Komnnekuus crexna, KepaMHUKy, [IEMEHTa U U3ACIIUN U3 HUX.
Kosnekuust mpoayKuuu CUIMKATHOW TPOMBIIIICHHOCTH.
BuneodparmenTs u cnaiiabl «[Ipou3BOICTBO CTEKIIA M IEMEHTA .
Komnekuus «IIpupoHbie COeAMHEHNS] HEMETAILIIOBY .
Buneopparmentsl u  cnaiigsl  «@pakmuoOHHAs TEPEroHKa IKHIKOTO  BO3IyXa»
Buneodparmentst u cmaiinel  «[losydenne Bomopoja, KHCIOpOJa ¥ TaJOreHOB
AIEKTPOJIUTUUYECKUM CTIOCOOOMY.
Mogenu amnmapaToB AJisi IPOU3BOACTBA CEPHOM KHUCIOTHI.
Mogenb KUIsero CIiosl.
Moienb KOJIOHHBI CHHTE3a aMMHAaKa.
Buneogpparments u cnaiiasl «IIpon3BoacTBO cepHOil KuCIOTH». ' Buaeodparmentsl u
cnanael «IIpon3BoIcTBO aMMHaKay.

o  Komnekuus «CoIpb€ A MOTYyYEHUST CEPHOM KUCTOTHI.
JlabopaTopHble ONBITHI
3 1. Pacrio3HaBaHWe TaJIOTeHUI-HOHOB.
32. KadecTBeHHBIC peakIuy Ha Cyab(haT-uOHEI.
33. KavecTBeHHas peakIlys Ha KATHOH aMMOHHUSI.
34. XuMudeckne CBOMCTBA a30THOM KHCIIOTHI, KaK 3JICKTPOJIUTA.
35. KagecTBenHbIe peakiuy Ha GochaT-HoH.
36. [TosryyeHne 1 CBOMCTBA YrOJIBHOM KHCIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-HOH.
38. IIpomyckanue yriieKUCIOro ra3a yepe3 pacTBOp CHIIMKaTa HATPHUS.
IIpakTHyeckue padoThl
2. I3yuenune CBOWCTB COJISTHOM KHUCIIOTHI.
3. N3yuenune CBONCTB CEpHOM KUCIIOTHI.
4. TlomyueHne aMMHaKa ¥ U3y4E€HUE €r0 CBOUCTB.
5. [lonyuenue yriaekucaoro raza U U3y4eHUe €ro CBOMCTB.

MetaJuiibl 1 X coeauHeHust (13 yacon)

[Tonoxenne meramioB B [lepuoauueckoil cucreme XUMHUUYECKHX 31eMeHTOB A. M. MeHneneesa,
CTPOEHHME MX aTOMOB M KPUCTAJUIOB. MeTajuimyeckasi CBsi3b M METAJUIMYECKas KPUCTAJLINYecKas
pemiéTka. dusmyeckue CBOMCTBA METAUIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTb, OTpa)Karolas
CHOCOOHOCTb, MIIACTUYHOCTD. CIlIaBbl UEPHBIE U LIBETHBHIE.
Meramibl Kak BOCCTAaHOBMTENU. OJIEKTPOXMMHUYECKUMN psAl HanpsbkeHuid. BsaumopeiicTBue
METAJUIOB C HEMETAJJIaMH, OKCUAAMH, KUCIOTAMH, COISIMU. AITFOMUHOTEPMHUSL.
CtpoeHrue aTOMOB W TMPOCTHIX BEIIECTB MICIOYHBIX METAIIOB. 3aBUCHUMOCTh (PU3UYECKHX U
XUMUYECKUX CBOWCTB ILEJIOYHBIX METAIOB OT 3apsAJ0B sAuep UX aToMOB. OKCHUIBI U THAPOKCUIBI
LIEJIOYHBIX METAJUIOB, MX IOJY4YeHHE, CBOMCTBA, INMpPUMEHEHHE. BaxHeilllne coiau IIeJOYHBIX
METAJUIOB, UX 3HAUYECHUE B )KUBOW U HEKUBOU IMPUPOJE U B )KU3HU YETIOBEKA.
CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENIBHBIX METAIIOB. 3aBUCUMOCTh (PU3HUECKUX
YU XMMHYECKUX CBOMCTB IIEIIOYHO3EMENBHBIX METAIJIO B OT 3apsJ0B siaep UX aroMoB. OKCUIBI U
TUAPOKCH/IBI IIEIOYHO3EMENBHBIX METANIOB, UX TOJy4€HUE, CBOWCTBA U pUMEHEHHe. BaxHenmme
COJIM MIENOYHO - 3€MENbHBIX METAIJIOB, NX 3HAUECHUE B MPUPOJE U KU3HU uenoBeka. KapOoHaThl u
TUAPOKAPOOHATHI KAJIBIIHSL.
XKéctrkocTh BOABI: BpeMeHHass W mocTosiHHAs. CrnocoObl yCTpaHEHHS BPEMEHHOW IKECTKOCTH.
CriocoObl  ycTpaHeHus: MOCTOSIHHOM k€cTkocTu. Mouuthl. CoelMHEHUs amlOMUHUS B TPUPOJE.
Xumuueckue cBoiictBa amoMuHHS. OCOOCHHOCTHM OKCHIa W TUAPOKCHAA ATIOMHUHHUS Kak
aM(pOTepHBIX CoeTMHEeHN. BaskHelre cou anroMuHuS (XJIOpU/I, cynbdar).
OcobenHocTH CTpoeHHS aToMa >kene3a. JKene3o B mpupojae. Baxueiimue pyasl sxene3a. OKCHIIBI U
ruapokcuabl xkenesa(ll) u sxenesa(Ill). Comum xenesa(Il) u xenesa(Ill). OOnHapyxkeHHe HOHOB
KaTHOHOB K€JIe3a B pacTBOpE. 3HAUEHUE COCIMHEHUN JKeme3a.
Koppo3ust xumuyeckass U 3JIEKTpOXUMHYECKas. 3allluTa METAJIOB OT KOppo3uu. MeTamibl B
pupo/ie: B CBOOOAHOM BUJE U B BUAe coenuHeHuit. [lonsTre o Mmertammyprun. YépHas u 1BeTHAs



Metautyprus. [lupomeramnyprus, ruIpoMeTasIyprus, 3JIeKTpoMeTaTyprus. JJOMeHHbI mpouecc.
[TepepaboTka yyryHa B CTajib. DIEKTPOIU3 PACILIABOB.
JdeMoHcTpanuu

e BsaumopeicTBre HATPUS, JIUTUSA U KAIbIUA C BOJOM.
['openue HaTpus, MarHus M >Keje3a B KUCI0PO/Ie.
Bcnblimka TepMATHOR CMECH.
B3anmopeiicTBie cMecH MOPOUIKOB CEPBI U KENE3a, IMHKA U CEPBI.
B3anmopelicTBue antOMUHUA C KUCIOTAMHU, IIEJI0YaMH U BOJIOU.
B3anmopeiicTBue xene3a U MEAH C XJIOPOM.
B3anmopeiictBue Menu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOW M a30THOM KHCIOTOM
(pa30aBieHHON U KOHIIECHTPUPOBAHHOM).
Oxkpacka rmjiaMeHd COeIMHEHUSIMHU HIEJIOYHBIX METAJIOB.
Oxkpacka MmIaMeHH COSIMHEHUAMHU MIET0YHO3EMETTbHBIX METAJIJIOB .
lNamenue n3BecTu BOAOM.
[Tosydenue kECTKOM BOAbI B3aNMOJICUCTBUEM YIJIEKUCIIOTO C U3BECTKOBOU BOJIOM.
VYcrpanenue BpeMeHHOM )KECTKOCTH KUTISTYEHUEM U JI0OaBKOU COJIBI.
VYcTpaHneHue NoCTOSTHHON KECTKOCTH T00aBKOM COJIBI.
HMoHUTHI ¥ IPUHITUTT UX AeHCTBUS (BUACO(PArMEHT).
Komnekuusi mpupoJHbIX COCTUHEHUN aTIOMUHUSL.
Buneodparments! u cnaiasl «OKCHT ATFOMUHUS U €70 MOTU(DUKAITAN.
[Tonyuenue ampoTepHOTO 'UAPOKCUAA ATIOMUHUS U UCCIIEIOBAHKE €r0 CBOWCTB.
Komnekuust « XuMUYECKHE UCTOYHUKH TOKa.
Pe3ynprarhl AUTENBHOTO AKCIEPUMEHTA MO MU3YYEHHIO KOPPO3MM CTAJIBHBIX W3ACIHNA B
3aBUCHMOCTH OT YCJIIOBUH MPOLIECCOB.
Boccranosnenne menu u3 okcunamenu(Il) Bogopomom.

e  Bugaecodparmentsl u cnaiasl «I Ipon3BoACTBO UyryHa U CTaIN».

e Buneodparmentsl u cnaiiasl «M3nenus U3 4yryHa u cTaam.

e Buneodparmentsl u cnaiipl «I Ipou3BoACTBO aIOMUHUS.
JlaGopaTopHble ONBITHI
39. B3aumopeiicTBue xene3a ¢ pactBopoM cyiabdara meau(Il).
40. [Tomy4yeHre N3BECTKOBOM BOJIBI M OTIBITHI C HEH.
41. ITonyyenue ruapokcuioB xkene3a( I1) u (III).
42.KauecTBEHHbIC PEAKIIMM HA KAaTHOHBI Keje3a.
IIpakTHyeckue padoThl
6. [Toyuenue >kecTKOM BOJIBI U CLIOCOOBI €€ yCTPaHEHHUS.
7. Perienuie SKCriepuMEHTANBHBIX 3a7a4 M0 TeMe «MeTab».

XHUMHA U OKpY:Kaomas cpena ( 2 yaca)

Crpoenue 3emiM: sIpo, MaHTHUsS, 3€MHas Kopa, UX XuMuyeckuil cocrtaB. Jlutochepa u eé
XuMu4eckuid coctaB. Munepanbl. Pynpl. Ocanounsie mnopoasl. [lone3Hele HCKOmaemble.
XuMHUECKui cocTaB rujipocdepsl. XuMHUYeC KM cOcTaB aTMOchepshl.
HcTouHnKr XMMHYECKOTO 3arpsi3HEHUs OKpykaromiei cpeapl. [noGambHbBIE SKOJOTHYECKHE
MpoOJeMbl  YeNOBEYECTBA: MAPHUKOBBIA APQPEKT, KHUCIOTHBIE JOXKIW, O30HOBBIC JBIPHIL.
MexyHapoJAHOE COTPYAHMYECTBO B OOJIACTH OXpaHbl OKPYXKAIOMIeH cpelbl OT XUMHUYECKOTO
3arps3HEHUs. «3enéHast XUMUI».
JdeMoHcTpanuu

e Buneodparments! u cnaiinel «CtpoeHne 3emin U e€ XuMUdeckuii coctaBy. ' Komnmekuus

MHHEPAJIOB ¥ TOPHBIX MOPO/I.

o Komnekmus «Pyapl METAIIOBY.

e BuneodparmenTsl u cnaiianpl «I modaapHbIe SKOJOTHYECKHE MTPOOIEMbI UeTIOBEUECTBAY.
JlabopaTopHBbIe ONBITHI
43. N3yueHue rpaHuTa.



O06o01meHne 3HAHUIT MO XHMHH 32 KYPC 0CHOBHOI1 mKoJbI (13 yacoB)

CrpoeHue aromMa B COOTBETCTBUU C IIOJIO)KEHHEM XHMHUYECKOTO 3jeMmeHTa B llepunoanueckoit
cucreme. CTpoeHHE BEIECTBA: XMMMUECKasl CBA3b M KPUCTAUIMYECKHE PEUIETKU. 3aBUCUMOCTH
CBOMCTB 0Opa30BaHHBIX 3JEMEHTAaMH IPOCTHIX BEMIECTB (METAIOB, HEMETAJUIOB, OJIATOPOJHBIX
ra3oB) OT IMOJIOKEHHUs 3eMeHTOoB B llepuomuueckoit cucreme. Tumonorus HeOpraHUYECKUX
BEILIECTB, JICJICHUE UX Ha KJIacChl U rpymsl. [IpenxcraBurenu.

[Ipu3Haku ¥ yciaoBUs NPOTEKAHMS XMMHUYECKUX PEAKUMM. THIOJIOTHS XMMHUYECKUX PEAKLUUN II0
pa3aMYHbIM OCHOBaHUSAM. Peakiuum HOHHOro oOmeHa. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMHUECKHUE CBOWCTBA COJIEO0Pa3yIOIINX
OKCHJIOB, THAPOKCHIOB (OCHOBAaHUM, KHUCIOT U aM(OTEPHBIX THUAPOKCUAOB), COJIEH.OCHOBHBIX

YMEHUI U HaBBIKOB.

TemaTuueckoe NIaHNPOBaAHUE Kypca XumMuu B 8, 9 kiaccax

KJ1accC

Tembl OcHoBHOE coaep:kaHue 110 TeMaM XapakTepucTHKA OCHOBHBIX
BU/I0B J1eSITEJIbHOCTH
YYeHHMKa (HAa YpOBHe
Y4eOHBIX J1eiiCTBH)
IlepBonayanbHble | XuMusd — HayKa O BEIIECTBAX, MX
XHUMHYECKHE IIOHATHS. | CBOMCTBAX U MPEBPALCHUSX; Ha3b16a10M: XUMUYECKUE

[loHATHE O XUMHYECKOM OJJIEMEHTE H
(hopmMax ero CymecTBOBaHHUs: CBOOOTHBIX
aTOMax, MPOCTBIX U CJIOKHBIX BEIIECTBAX.
[IpeBpaienus Bemects. OTin4une
XMUMHUYECKUX peakiuil oT (u3nuecKkux
SIBICHUM.  XUMHYECKas  CUMBOJIHKA.
3HaKM  XUMHYECKHX  JJIEMEHTOB U
IIPOUCXO0XKICHHUE ux Ha3BaHUM.
Xumnueckue (opmynsl. HHAaekchl u
KOA(POUITUEHTHI. OTHOCUTENbHBIE
aTOMHasi ¥ MOJIEKYJISIpHAsi MacChl.
[lepuonnueckas cucreMa
XUMHUYECKUX 3JIEMEHTOB J. n.
MengeneeBa, ee CTpPYKTypa: Majble M
OonpiIMe  MEPUOJBI,  TPYONbBl U
MOATPYIIIIHI.
IlonsTue siBeHni KaK H3MEHEHHU,
MPOUCXOSAIINX C BELIECTBOM.
SIBneHus, CBSI3aHHBIE C W3MEHEHUEM
KPUCTAJUTMUECKOTO CTPOEHUSI BEILIECTBA ITPU
MIOCTOSIHHOM €ro cocTaBe, — (pu3nueckue
siBieHus. Pu3nueckue sIBIEHUSI B XUMUU:
JUCTUILIISLUS, KPUCTaJUTU3ALIHS,
BBINAPUBAHKUE U BO3TOHKA BEIIECTB.
SIBneHus, CBsI3aHHBIE C W3MEHEHUEM
cocTaBa BEILIECTBA, XUMUYECKUE
peakuuun.  IlpusHaku W ycioBuUs
MPOTEKAaHUsI ~ XMMHUYECKHX  PEaKIUu.
Boinenenne TemnoTsl M CBETa

AJIEMEHTHI;

BLIYUCTIAIOM. OTHOCUTEIHHYIO
MOJICKYJISIPHYIO MaccCy;
onpedensom: COCTaB BEIECTB
o ux popmynam;

onpedeﬂmom: THIIBI
XUMHUYCCKUX peaKHHﬁ;
cocmaejiAron. YpaBHCHUA

XUMHUYCCKUX peaKuHﬁ;
evlyuciArom. KOJIN4CCTBO
BCIICCTBA, 00BeM UIU Maccy
I10 KOJIMYECTBY BCUICCTBA,
O6’béMy HJIN MaCCC PCarcHToOB
HJIU ITPOAYKTOB PCAKIINU,




peakuuu roperus. [lonsrue 06 3k30- u
SHIOTEPMHUECKUX PEAKIIUAX.

3aKoH COXpaHEeHUs MacChl
BEIIECTB.  XHMHYECKHE  YpaBHEHHUS.
3HaueHue MHAEKCOB U KO3((PULIHEHTOB.
CocraBieHue ypaBHEHUH XUMMUYECKUX
peaKuuid.
THUIBI XUMUYECKUX PEAKLINAI: PA3JI0KEHMS,
COEIMHEHHS, 3aMEILIEHHS 1 0OMeHa.
PacdeTs 0 XUMHUYECKUM ypaBHEHUSIM

Baskueiimme Crenenp  okucieHus. OnpeneneHue | Hazvigarom: COEINHEHHUST
NMPEACTABUTEC/IN CTCIICHU OKHCJICHHUSA 3JICMCHTOB B U3YYCHHBIX KJIACCOB,;
HEeOPraHM4ecKHX OuHapHbIX coeauHeHusx. CocTaBieHHE onpedensiom.:
BelIeCTB. (hopmyn OMHAPHBIX COCIMHEHWH, OOMWMH | pyHaUIeHOCT BEIECTB K
KosmmyecrBeHHBbIC Cr1oco0 MX Ha3BaHHI. OIIPEEIEHHOMY KJaccy
OTHOILICHUSI B XMMHU. BI/IHapHBIe COCAUHCHUSA MCTAJJIOB U CO@JII/IHeHI/Iﬁ, BAJICHTHOCTh U
HEMCETAJLIOB. OKCHUJBL, XJIOPUIIEL, | cTereHb OKUCIEHMS 3JIEMEHTA B
cymbguet u rp. CocraBenne ux GOPMYIL. | coeqpHEHMAX, THII XUMHUYECKOM
buHapHble COEIMHEHUS HEMETAVIOB: | cpgsy B COEIMHEHHUSIX,
OKCHJIBI, JeTy4dne BOZIOPOJIHBIC | ) oo bopMYITEI
COEIMHEHMA, UX COCTAaB M Ha3BaHMI. HEOPraHUUECKHX  COCTHHEHHI
Hpe,Z[CTaBI/I”EeJ'II/I OKCHIOB: BOJA, W3YUEHHBIX KITACCOR;
YIJIEKUCIIBIN Ta3, HeralieHas U3BECTh.
BbIYUCIAIOM. MACCOBYIO JIOJIO
[IpencraBurenu JETy4uX  BOJOPOIHBIX
.. XAMHAYECKOT0  DJIEMEHTA IO
COEIMHEHHUH: XJIOPOBOIOPO]T 1 AMMHAK.
dbopmyie COEIMHEHHS;
OcHOBaHUg, HMX COCTaB U Ha3BaHUI.
N KOJIMYECTBO BEIIECTBA, 00BEM
PactBopuMocTh OCHOBaHMII B BOJE.
N WIM Maccy TII0 KOJUYECTBY
[IpencraButenu mienoyeii: THAPOKCH-IIBI
BEIIECTBA;
HaTpus, Kanus ¥ Kaiubius. [lonstue o0
MH/IMKATOPaX ¥ KAYECTBEHHBIX PEAKLIHSIX. gvluucadaom. MacCOBYIO NOJIIO
Kucnorsl, uMX cocTaB U Ha3zpaHus. | BEHCCTBA,
Knaccudukanus xkucnot. [pencraBurenu
KHCIIOT: CepHas, COJIsIHAas, a30THasl.
M3meHeHne OKpacky MHUKATOPOB.
Conu  Kak TPOM3BOJHBIC KHUCIOT H
ocHoBaHuii. HMX coctaB M Ha3BaHMUIL.
PactBopuMoOCTh coJieit B BOJE.
[IpencraButenu coineit: XJIOpUI HATPUS,
KapOoHar 1 (hochat KabIHs.
OcCHOBHBIE KJIACCHI Oxcnipl, MX Kiacch(puKaIs 1 XUMHUYECKUE | op pedensom:
HEOPraHn4eCKuxX CBOMCTBA. NPUHAUIE)KHOCTh BEIIECTB K
coeINHEeHMIA. OcHoBaHus, ©X  Ki1accupukaus U OIIPEIETIEHHOMY KJ1accy
XAMHUIECKIE CBOVICTBA coe I[I/IHCHI/Iﬁ
KI/ICJLIOTLI, UX KJIACCU(UKAIS U XUMUYECKHE COCTMABISION. ypABHEHIS
CCBOHCTBa' XUMHYECKAX peaxIuii,
O, UX KIacCCU(PHUKALUSI U XUMHUYECKHE XApaKTepH3YIOMHX  CBOHCTBA

CBOIICTBa
l'enetnyeckass cBsI3p MEXAY KiIaccaMu

OKCHJOB, KHCJIOT, OCHOBaHHH,
coJen.;




HEOPraHNYECKUX COSIMHEHUM.

Iepuomuueckuii 3aK0H
U TePUOTHYECKAS
CHCTeMA XMMHUYECKUX
anementos /1, W.
MenpeieeBa.
Crpoenue aToma.

ATOMBI dopma
CYIIECTBOBAHUS XUMHUYECKUX
anemMeHTOB. (OCHOBHBIE CBEIEHUS O
CTpOCHMHM  aToMOB. Jloka3zaTeibCcTBa
CJIO)KHOCTH CTpO€HHUsS aToMOB. OMBITHI
Pesepdopna.  Ilmanerapras  Mojaenb
CTPOCHHS aToMa.

CoctaB aTOMHBIX S,i€p: IPOTOHBI,
HEeUTpoHbl. OTHOCUTEIBHAS aTOMHAas
Macca. B3auMocCBsI3b MOHSATHI «IIPOTOHY,
CHEUTPOH», «OTHOCUTENbHAs aTOMHas
Mmaccay.

W3menenune dymcina TPOTOHOB B  spe
aToma oOpazoBaHHME  HOBBIX
XUMUYECKUX DJIEMEHTOB.

HN3MeHeHne 4ucia HEUTPOHOB B SApE
aToma o0pazoBaHHE H30TOIOB.
CoBpEMEHHOE OMpPEACIICHUE MOHATHUS
«XUMUYECKUHN 3jieMeHT». M30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOTO
XUMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHe SJIEKTPOHHBIX
YPOBHEH aTOMOB XUMHUYECKHX 3JIEMEHTOB
MaJIbIX MIEPHOJIOB. [TonsiTne 0
3aBEPILIEHHOM JJIEKTPOHHOM YPOBHE.
[lepnoanueckass cuctemMa XUMHYECKUX
snemenToB JI. WM. Mengeneera wu
CTpOEHHE aTOMOB: (U3NYECKUN CMBICI
HOPSIIKOBOIO HOMEpPA 3JIEMEHTa, HoMepa
rpynnel, Homepa mnepuoga. Ilpocteie
BEILIECTBA-METAILTbI U HEMETAILIBI.

KakK

00vsicHaom: (HU3HUECKUN
CMBICJT aTOMHOTO
(mopsiAKOBOro) HOMEpa
XMUMHYECKOTO AJIEMEHTA,
HOMEPOB I'pYIIIbI U IEPUOAA, K
KOTOPBIM 3JIEMEHT
IIPUHAJJIEKUT B
nepuoanueckon cucreme J1.1.
MeneneeBa; 3akOHOMEPHOCTH
M3MEHEHHUS CBOMCTB AJIEMEHTOB
B IIpeieax MaJlbIX IEPUOJIOB U
TJIABHBIX MTOATPYIII;
xapaxkmepu3zylom. XUMHUYECKHe
3JIEMEHTHI (0T BOJIOpO/ia A0
KaJIbIIHsI) HA OCHOBE MX
MOJIO’KEHUS B IEPUOMUECKOMN
cucteme JI.M.Menneneera u
0COOEHHOCTEN CTPOCHUSI UX
aTOMOB;

COCMasAm: CXeMbl CTPOCHUS
aTOMOB MEPBBIX 20 AIEMEHTOB
MEePUOINYECKON CUCTEMBI
J.M.Menneneena;

XuMmnueckas CBsi3b.
OKuCINTEILHO-
BOCCTAHOBHTE/ILHbIE
peakumum.

Tunel XUMHYECKHX CBSI3CH: HOHHas,
KOBAJICHTHAsA IIOJsIpHasA MW HCIIOJIAPHAad,
MCTAJIMYCCKAas.
OKHCIINTEIIEHO-BOCCTAHOBUTEILHEIC
p€aKkuuunu

onpedeﬂﬂiom: mun Xxumu4eckou
CBA3U, MEXAHU3M o6pa306aHuﬂ
XUMUYECKOTL C6A3U,
OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU ;
okuciauTenab BOCCTaHOBUTENb.
cocmagnaiom. OKACIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE
YPaBHEHUS XUMHUUYECKUX
peakuu

KJ1acC

TeMbl

OcHOBHOe coepKaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX
BH/IOB 1eSITeIbHOCTH yYeHUKA
(Ha ypoBHe y4eOHBIX AeiiCTBHII)




O0o01IIeHne 3HAHUT 110 KypCy 8
KJ1acca. XUMHIYeCKHe PeaKiiiu.

CaoiicTBa OKCH/IOB, KHCJIOT,
OCHOBAaHM U COJIEH B CBETE TEOPUU
3NEKTPOIUTUYECKON TUCCOLMALINU U
OKHCIIEHUSI-BOCCTAHOBJICHHUS.
[ToHsiTHE O MEPEXOTHBIX dJIEMEHTAX.
AmdorepHOCTb. ['eHeTHUeCKH P
IIEPEXOIHOI0 JIEMEHTA.
Ilepuognueckuit
nepuondecKast cucTema
xumuueckux ajemenTos JI. .
MengeneeBa. XuMHUYECKHUE pEAKIUU.
Katamzatops! 1 katanms.

3aKOH u

00vsicHAIOm. PU3NICCKUN CMBICIT
aTOMHOTO (TIOPSIAKOBOT'0) HOMeEpa
XUMHYECKOT0 3JIEMEHTA, HOMEPOB
TPYHIBI U [I€pUOoa, K KOTOPBIM
3JEMEHT NMPUHAIISKUT B
nepuoaudeckon cucreme .M.
MeHieneeBa; 3aKOHOMEPHOCTH
W3MEHEHUsI CBOICTB 3JIEMEHTOB B
npesenax MajblX MepUOAOB U
TJIaBHBIX MOJTPYIIIL;
xapaxkmepuzyiom. XUMHUYECKUe
3JeMEeHTHI (0T BOOpO/Ia A0
KaJIBIIMSI) HA OCHOBE UX
IIOJIO’KEHHUSI B IIEPUOINYECKOMN
cucteme J[.M1.Menneneera u
0COOEHHOCTEl CTPOEHUS UX
aTOMOB

cocmaegnaom. TeHETHIECKNEe PSAIbI
METaJUUIOB, HEMETAIJIOB.
Knaccudunupyror  XuMUUecKue
peaKkIuu. OOBSICHSIOT
3aBUCHMOCTD CKOpPOCTH
XUMHYECKUX PEaKLUH OT
Pa3IMYHBIX YCIOBUM.

Hemetauibl ¥ UX COETMHEHUS].

OOmas
HEMETAIIJIOB:
MEepUOANYECKOMN
0COOEHHOCTH

XapaKTepUCTHKA
MTOJIOKEHHE B
CHCTEME,
CTPOGHHS aTOMOB,
3IEKTPOOTpHUIATENEHOCTE (D0) Kak
Mepa «HeMeTaUTHIHOCTIY, psia 0.
Kpucrammaeckoe CTpOoeHHuEe
HEMETAJUIOB — IPOCTHIX BEIECTB.
Annorponusi. PU3nyYeCKrue CBOMCTBA
HEMETAaJUIOB. OTHOCUTENHFHOCTh
TTOHSTUN «METaDy — «HEMETaJLD».
XWUMHYECKHE CBOMCTBA HEMETAILIOB,
COEITMHEHNST HEMETAIIIOB.

Ha3vlearom N3yYeHHbIE BEIIECTBA
Xapaxkmepuzoeams: XAMAYECKHE
CBOICTBa JJIEMEHTOB-HEMETAJIOB
Ha OCHOBE UX ITOJIOKEHUS B
MEePUOANIECKON CUCTEME
JI..MenneneeBa 1 0coOOEHHOCTEH
CTPOEHHUS UX aTOMOB;
cocmagnaiom. ypaBHeHUS
XHMHWYECKUX PEaKIIHi,
XapaKTEePHBIX TSI BaYKHEHIITNX
HEMETAJUIOB M UX COEIHEeHHH
PACNO3HAOM ONbIMHBIM NYMeEM:
KHUCJIOPOJ, BOAOPO/, YTIEKHCIIBINA
ra3, aMMHaK; paCTBOPHI KUCIOT H
IeNoveid, XJIopua-, Cymbdat-,
KapOOHAT-NOHEI;

MeTaLIbI M UX COeMHEHHS.

TTonoxxenue
nepuonuyeckol cucreme [ .
Menneneena. Merannmueckas
KpUCTAJUTHYECKAs pelerka 31
METAJUIMYECKAsT XMMHUYECKAs CBS3b.
OOmme  ¢u3nyeckne  CBOWCTBA
METaJJIOB. XHWMHYECKHE CBOWCTBA
METAJUIOB KaK BOCCTAaHOBHUTENEH, a
TaKK€ B CBETE€ HX IIOJOKEHHUS B
SJIEKTPOXUMHUYECKOM psy
HanpsbkeHuil meramioB. Kopposus
METaJLJIOB U CIIOCOOBI OOPHOBI C HEM.
CriaBbl, MX CBOMCTBA M 3HAYCHUIE.

MCTAJlJIOB B

Ha3vlearom N3yYeHHBIE BENIECTBA
Xapaxkmepuzyiom. XUMUYECKUe
3JIEMEHTBHI-METAJIBI HA OCHOBE HX
TIOJIOXKEHMSI B TIEPHONYECKON
cucreme J[.11.Menneneena u
0CcOOEHHOCTEl CTPOEHUS WX
aTOMOB OOIIME XUMHYECKHE
CBOMCTBAa METAJLIOB;
coCmagnaiom. ypaBHeHUS
XUMHYECKUX PEAKITHH,
XapaKTEPHBIX JUIS BAXKHEUIITIX
METAJIOB U X COCIUHEHHI
onpeoensom: BO3SMOKHOCTb
MIPOTEKAHUS PEAKIUi ¢ yYacTHEM
METAJIJIOB HA OCHOBAHUM MX
MTOJIOKEHMS B




3JIEKTPOXUMUYECKOM Py
HaIPSKEHUN

PACNO3HAIOM ONbIMHLIM NYMeM:
KaTHOHBI HATPHs, KaJIbLUs, Oapus,
aIIFOMUHUS, JKee3a

XuMusi M OKPYKAKOLIAsi cpea

XUMHUYCCKHMH  COCTaB  IIJIAHETHI
3emiss.  OxpaHa  OKpyarorei
cpenbl oT XHMHYECKOTO
3arpsi3HEHUS.

XapaKTEpU3yroT XUMUYECKHUI
COCTaB  INIaHEThI  3eMiIl  C
HCIOJIb30BaHUEM PYCCKOTo

(pomHOTO) SA3bIKA U SI3bIKA XUMHUH.
Ha3piBaroT 000109KHY MJIAHETHI U
UX COCTABIISIOIIIHE.
XapakTepusyroT rJ100aIbHbIC
9KOJIOTHYECKHE MTPOOIEMBI.
[Momydator ~ wmHOpManuu U3
Pa3InYHbIX UCTOYHHUKOB.

YMET HAXOAUTH ITYTH PELICHUS
JTAHHBIX TTPOOIIEM.

O0001IEHM e 3HAH U ITO XMMUM 32
KYPC OCHOBHOI# HIKOJIbL.

IIepuonuueckas cucrema
Jd.1.MeHnpeneeBa u ctpoeHue
aToMa. DIeKTPOOTPUIIATETHHOCTb.
Crenenn

oxucnenns. Kimaccnukarms
XHMHUYECKUX peakiuid.Jlucconuanus
3JIEKTPOIUTOB B BOIHBIX
pactBopax.OKHCIUTENHEHO-
BOCCTAHOBUTEIIbHBIC PEAKITHH.
Heoprannueckue u oprannyeckue
BEIIECTBA, NX HOMEHKJIATypa U
Knaccudukanus. XapakTepHble
XUMHYECKHE CBOWCTBA XUMUIECKUX
BEIIIECTB.

COCMABsIom. hopmyIibl
M3YYCHHBIX XUMHYIECKIX
COEJIMHEHUI;ypaBHEHU A
XUMUYECKUX PEaKkUud, B TOM
qucie u OKHUCIIUTENBHO-
BOCCTAHOBUTEBHBIX
onpedensiom: TPUHAIEKHOCTD
BEUIECTB K Pa3JW4HbIM KjlaccaM
XUMUYECKUX COCANHEHH,
XapaKTEepHbIC XUMHUYECKUE
CBOICTBA BEIIECTB, THII
XHMHUYECKON peaKiui.




KJacc

Tema

Koa

yac

YV

[IepoHaua
JIbHBIC
XUMHNYECKHU
€ IIOHATHAI.

15

JInuHoCTHBIE: YMEHUS COONIOAATh JUCIUIUIMHY Ha YPOKeE,
YBaXXUTEIHHO OTHOCUTHCS K YUUTEIIO U OJTHOKJIACCHUKAM,
cobmonate npaBuia Th, oka3siBath | momoriip, cripaBeinBo
OIIEHUBATH CBOIO padOTY M OJTHOKJIACCHUKOB

PerynsiTuBHbBIE: YMEHUE OPraHU30BaTh YUeOHOE
COTPYJIHMYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEIEM U
CBEpPCTHUKAMU; OTIPEICIATH 1IeJIh YPOKa U CTaBUTh 3a/1a4H,
HEOOXOAUMBIE JUISI €€ JOCTHKEHMUSI, IPEACTABIISATH PE3yIbTaThI
paboThI, HABBIKA CAMOOIICHKH U CaMOaHaIn3a
Ilo3naBaTenbHbIe: yMEHHUS PaOOTATh C TEKCTOM, BBIJICTISTH B
HEM TJIaBHOE, padoTaTh MO WHCTPYKIIHH, TIPOBOIUTH
MPOCTENIINE pacueThl, CTPYKTYPUPOBATh y4eOHBII MaTepual,
JaBaTh OMPEACIICHUS MOHIATHUSIM, CPABHUBATh U aHAITU3UPOBATh
“H(pOpPMAIINIO, IeTaTh BBIBOJIBI, YCTAHABIUBATh COOTBETCTBUE
MeXa1y 0ObEKTaMH U UX XapaKTePUCTHKAM
KoMMyHHKaTHBHBIE: YMEHUS BOCIPUHUMATH HHPOPMAIUIO
Ha CITyX, CTPOUTH 3P (HEKTUBHOE B3aMMOICHCTBHE C
OJIHOKJIACCHUKAaMH MPH BBINOJTHEHUN COBMECTHOM paboTHI,
BBICKA3bIBAaTh CBOE MHEHUE, aIEKBATHO apryMEHTUPOBAThH CBOIO
TOYKY 3pECHHUS

Baxxueiinm
e
MPEACTaBUT
e
HEOpraHuye
CKHUX
BEIIECTB.
Kommuecrse
HHEIE
OTHOILLIEHUS
B XMMHH.

17

Ilo3HaBaTe/bHBIE: YMEHUS [10JIb30BAThCS OCHOBHBIMU
JIOTMYECKUMHU ITpUEMaMu, METOJaM1 HaOII0IeH s,
0OBSICHEHUS, IPOTHO3UPOBAHMSI, peLICHUsI TpoOeM; paboTaTh
C TEKCTOM, BBIJICIISATh B HEM TJIaBHOE; CTPYKTYPHUPOBATh
y4eOHBI MaTepuall, NepeBOIUTh HHPOPMALIHIO U3 CIIOBECHOM
(opMBI B CUMBOJIbHYIO; pa00OTAaTh IO UHCTPYKLUH; aI€KBATHO
BBIPA)XKaTh CBOE OTHOIICHUE K (PAKTaM U SIBJIICHHUSIM
OKpYXarollen JeiCTBUTEIbHOCTH.

JIM4HOCTHBIE: yMEHHE COOTHOCUTH CBOIO JIESITEILHOCTD C
YCTaHOBJICHHBIMH ITPaBHJIAMHU,, OIIPEIEIIATh CPepy CBOUX
UHTEPECOB U BO3ZMOKHOCTEH

PerysiTUBHBIE: yMEHUS YIPABIATh CBOCH NIO3HABATEIbHON
NeSITeNbHOCTBIO, IUTAHUPOBATH ITyTH JTIOCTHKEHUS 1ieieil Ha
OCHOBE CaMOCTOSITEIbHOTO aHAJIN3 YCIOBHUHA U CPEIICTB
JOCTHD)KEHUS 9THX 11eJIeil; BBIIENATh allbTepHATUBHBIE CIIOCOOBI
JOCTHDKEHUS 11eTM U BBIOMpaTh Hanbosee 3peKTuBHBIHI
crnoco6

KoMMyHuKAaTHBHBIE: YMEHHE OTBEYATh HAa BONPOCHI;
OOBSICHATD BBINOJHSAEMbIE EHCTBUS; POPMYTUPOBATH BOIIPOCHI
JUIsl OJTHOKJIACCHUKOB, pab0TaTh MHIMBUAYAJIBHO U B IPYIIe

OCHOBHBIE
KJIaCChI
HEOpraHuye
CKHUX
COCTMHEHU N

ITo3HaBaTeIbHBIE: YMEHUS UCIIOIB30BATH PA3INYHbIC
UCTOYHUKH IS TIOTYYEHHs] XUMUUYECKOUH HH(POpMAaLuU
(y4eOHMK, KHUTH JUIS YTCHUS 110 XUMHUH, CIIPAaBOYHHKH,
SHIMKIIONEeUH, THTepHET; rOTOBUTH COOOIIECHUS; CTPOUTD
peueBblie BHICKa3bIBaHUS B YCTHOM M MUCBhMEHHOM hopMmax;




OCYILECTBIISATH MIO3HABATENIFHYIO AEATEIBHOCTD Pa3IMYHbBIX
BUOB (HaOmoeHue, padboTa ¢ Tabnuuamu, rpadpuKami. .. );
yCTaHaBIIMBATh aHAJOTHHU; KIaCCU(PHUIIUPOBATD;
CaMOCTOSITENILHO BBIOMPATh MIPU3HAKU KIacCU(PUKAIIH.
JIM4HOCTHBIE: yMEHHE KOHTPOJIMPOBATh W OLEHUBATH CBOU
y4eOHbIE IHCTBUS, apryMEHTHPOBAHHO OTCTAUBAThH CBOIO
HIO3UIHIO

PeryisiTUBHBIE: YMEHUSI CAMOCTOSITENILHO TUIAHUPOBATH ITYTH
JOCTYOKEHUS 1IeTIeH; MOHUMATh IPHYUHBI CBOETO HEeycnexa u
HaXOJUTh CITOCOOBI BBIXO/1a U3 3TOW CUTYaIllH, CTPOUTH
JIOTHYECKUE PACCYKICHHUS; yCTaHABINBATh IPUINHHO-
CIICZICTBEHHBIC CBSI3U B H3y4a€MOM Kpyre SBICHHUH
KomMyHuKaTHBHBIE: yMEHHE Pad0TaTh HHAUBHYAILHO U B
TpyIe: HaXOIUTh 00IIee PeleHHe U pa3penaTb KOHPINKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIIUI U yUeTa HHTEPECOB

[epnomnye | 8 Ilo3HaBaTenbHbIE: YMEHUS JaBaTh ONPEAETICHUS MTOHATHUSM,
CKUH 3aKOH yCTaHaBIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U, CPABHUBAThH U
u JieNiaTh BBIBOJIbI HA OCHOBE CpaBHEHUS; paboTaTh ¢
neproIuiec Pa3IMYHBIMU UCTOYHUKAMH MH(OpManuu 1 npeoOpa3oBbIBATh
Kas cucreMa ee 13 0JIHOM (hopMBI B APYTryI0, TOTOBUTH COOOIIEHUS U
XUMHYECKU MIpe3eHTallH, YCTaHABINBAaTh COOTBETCTBHE MEXLy OOBEKTaMU
X U UX XapaKTepUCTUKaMHM, IPOBOIUTh CPABHEHUE OOBEKTOB
JJIEMEHTOB JIM4HOCTHBIE: CTIOCOOHOCTH BHIOUPATH 1IEJIEBBIE U CMBICIIOBBIE
. N.Menne YCTAHOBKHU B CBOMX JCHCTBUSX U MOCTYINKAX, YMEHHUS
JeeBa. IPUMEHSATH [0Jy4eHHbIE 3HAHUS Ha IPaKTHKE, CIOCOOHOCTh
Crpoenue BBIOMPATH 1IETIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
aToMa. NEUCTBUAX U NMOCTYNKAaX, YMEHHE OCO3HABATh MOTHBBI y4eOHOM
JESTEIIBHOCTH
PeryasiTuBHBI€: ONIPENEIIATD LENb, CTABUTH 331a4H,
HEo0X0IMMBIE /7151 €€ JOCTUKEHMs], BBIOMpaTh Haubosiee
3¢ peKTUBHBIE CIIOCOOBI PEIIEHNUS TIOCTABIECHHbIX 3a/aY,
IPEICTaBIATh PE3YyIbTaThl PA0OTHI, BBIABIATH HPOOIEMBI
COOCTBEHHOM JeSITEeIbHOCTH, HAXOIUTh UX IPUUYUHBI U
YCTPaHATh IPOOIEMbI
KoMMyHHKaTHBHBIE: YMEHHS CIIyLIATh APYTUX, IPUHUMATh
JPYTYIO TOUKY 3pEHMSI, TOTOBHOCTh U3MEHUTDH CBOIO TOUKY
3peHMsl, yMEHHE BbIpabaThIBaTh KPUTEPUU OLIEHKHU B JUAJIOTE C
YUUTENEM
Xumnuecka | 20 ITo3naBaTenbHBIC: YMEHUS CPAaBHUBATh U aHAJIM3UPOBATH
oq UH(POPMaLUIO, IPEICTABIEHHYIO Pa3HBIMH CIIOCO0aMH, J1eNaTh
cBs135. OKHC BBIBO/JIbI, 1aBaTh ONPENEICHUSI IOHATUAM, YCTAHABJINBATD
[ —— COOTBETCTBUE MEX/1Yy 0OBEKTaMH U UX XapaKTEPUCTUKAMH ,
paboTaTh 10 33aHHOMY IUIaHY, aITOPUTMY,
BOCCTAHOBH KJIaccu(UIMPOBATh 3aJJaHHbIe O0BEKTHI HA OCHOBE
TCJIBHBIC BBIJICJICHHOTO MPU3HAKa, CTPOUTh PacCyXIeHHs B (OpPME CBA3H
pcaxknunu. IPOCTBIX CYXJIEHUIH 00 00BEKTe, €ro CTPOSHUU U CBOMCTBAX
JIM4HOCTHBIE: yMEHHE OTNPEAEIATh chepy CBOMX HHTEPECOB U
Hrorosoe BO3MO’KHOCTEH; 0CO3HABATh MOTHBBI YUeOHOM JAEATEIBHOCTH,
OBTOPCHUEC a/IeKBAaTHO BBIPaXaTh CBOE OTHOIIEHHE K (haKTaM U SIBICHUSIM

Oprncanmeﬁ ﬂCﬁCTBHTeHBHOCTH, K IpOYUTAHHOMY,
YBUACHHOMY, YCJIbIIIAHHOMY; apryMCHTHPOBAHHO OTCTAUBATDH
CBOIO ITIO3MIIMIO ITI0 OTHOIICHHUIO K C006H_I€HI/I}IM CpCACTB




MaccoBO# MH(pOpPMAIKH, CBSI3aHHBIM C BOIIPOCAMH XUMUH;
OLICHUBATH IIPAKTUYECKYIO 3HAYMMOCTb IIOJIyYEHHBIX 3HAHUN.
PerynsiTUBHBIE: YMEHUE ONIPEACIATH CTEIICHb YCIEITHOCTH
BBITIOJTHEHHSI CBOEH PabOThI, NCXO/Is U3 UMEIOLITUXCS
KPUTEPHUEB, HABBIKM CAMOOLIEHKH M CAMOAHAJIN3a; COCTABIIATh
TUTaH BBITIOJTHEHUS y4eOHOM 3aauu, pemaTh mpooIeMbl
TBOPYECKOTO ¥ IOMCKOBOT'O XapaKTepa
KoMMyHHKaTHBHBIE: YMEHHE B3aUMOJICHCTBOBATH C
OJTHOKJIACCHUKAMH, pabOTaTh B KOJUIEKTHUBE C BBIIOJHEHHEM
Pa3JIMYHBIX POJIEH, apTYMEHTUPOBATh CBOIO TOUKY 3PEHHS,
aJICKBATHO BOCIIPUHHMMATh WHBIE MHEHUS U UJEU

KJacc

Tema

Koa

yac

YV

O06o00menue
3HAHMI 10 Kypcy 8
Kjacca.
XuMudeckme
peaKIuu.

12

JInuHOCTHBIE: YMEHUS COONIOAATh JUCIUIUIMHY Ha YPOKe,
yBa)KI/ITe.]'H)HO OTHOCUTBLCA K y‘II/ITeJ'IIO 1 OJHOKJIACCHHUKaM,
cobmonate npaBuia Th, oka3siBath | momorp, cripaBeIMBO
OIIEHUBATH CBOIO pabOTY M OJTHOKJIACCHUKOB

PeryasiTuBHBIE: YMEHUE OPraHU30BaTh YUeOHOE
COTPYIHHYECTBO U COBMECTHYIO JEATEILHOCTh C YUUTEIEM U
CBEpPCTHUKAMU; OTIPEIICIATH 11eIh YPOKa U CTAaBUTh 3aJ1a4H,
HEOOXOAMMBIC TSI €€ JOCTIKECHHUSI, TPEACTABIIATEH PE3yIbTaThI
paboThl, HABBIKA CAMOOIICHKH U CaMOaHaJIn3a
Ilo3naBaTenbHBIE: YMEHHS PAaOOTATh C TEKCTOM, BBIJICTISTH B
HEM IJIaBHOE, pab0oTaTh 10 MHCTPYKIIUH, IPOBOIUTH
MIPOCTEHIIINE pacyeThl, CTPYKTYPHUPOBaTh YIeOHBIH MaTepual,
JaBaTh OIPE/ICICHUS MMOHATUSAM, CPABHUBATh U aHATM3UPOBATH
nH(popMaIrIo, 1enaTh BBIBOJIbI, YCTAaHABINBATh COOTBETCTBHE
MEXy 00bEKTaMHU M UX XapaKTEPUCTHKAM; CTABUTh H
bopMyIMpOBaTh e U MPOOJIEMBI YPOKOB.
KoMMyHHKATHBHBIE: YMEHUS BOCIPUHUMATH HHPOPMAIUIO
Ha CIIyX, CTPOUTH 3((HEKTUBHOE B3aUMOJICHCTBHE C
OJIHOKJIACCHHUKAMU TIPH BBITIOJTHEHUH COBMECTHOM pabOThI,
BBICKA3bIBAaTh CBOE€ MHEHHE, JICKBAaTHO apryMEHTHPOBATh CBOIO
TOYKY 3PEHHUS

Hewmeramne! 1 nux
COEIMHEHUS.

25

Ilo3HaBaTe/IbHBIE: YMEHHUS [10JIb30BaThCS OCHOBHBIMU
JIOTHYECKUMHU ITpHEeMaMu, METOJaM1 HaOIr0IeH s,
00BsICHEHUS, TPOTHO3UPOBAHMSI, peLICHUs TPpobieM; paboTaTh
C TEKCTOM, BBIJIEJISITh B HEM TNIABHOE; CTPYKTYpHUPOBATh
y4eOHBIM MaTepual, NepeBoIUTh HHPOPMALIHIO U3 CIIOBECHOM
(GopMBI B CUMBOJIbHYIO; pa0OTaTh IO MHCTPYKIMH; aJIEKBAaTHO
BBIPA)XKaTh CBOE OTHOIICHUE K (PaKTaM U SIBIICHHUSM
OKpy>Karolel JIelCTBUTENbHOCTHU;BIICHHE OOIIMMIIPHEMOM
pelieHus 3a1ad.

JIn4yHOCTHBIE: yMEHNE COOTHOCHUTD CBOIO AEATEIBHOCTD C
YCTaHOBJICHHBIMH MTPaBHJIAMH,, ONIPEEIIATH CPepy CBOUX
MHTEPECOB U BO3MOYKHOCTEN

PeryasiTuBHBI€: YMEHUS YIPABIIATH CBOEH I03HABATEIILHON
JESITENIbHOCTBIO, INIAHUPOBATh IMYTH JOCTHKEHUS 1IeJIel Ha




OCHOBE CaMOCTOSATEIBHOTO aHAJIN3 YCIOBHIA U CPEICTB
JOCTHO)KEHUS 9THX 1IeJICH; BBIICNATh allbTePHATHBHBIE CIIOCOOBI
JOCTHOKEHUS 1IeTH U BIOMpaTh Hanbosee 3P eKTuBHBIHI
crnoco0

KomMyHHKaTHBHBIE: YMEHHE OTBEYATh HAa BOTIPOCHI;
OOBSICHATD BBINIOJIHSAEMbIE EHCTBUS; POPMYIUPOBATH BOIIPOCHI
JUTsL OJTHOKJIACCHUKOB, pab0oTaTh MHIUBUAYAIHHO U B TPYIIIE

Merannsl u ux
COEIMHEHMU.

13

Ilo3HaBaTebHbIE: YMEHHSI UCIIOJB30BATh PA3JINUHBIC
UCTOYHUKH ISl TIOJTYYEHHS] XUMHUYECKOW HH(POpMALUU
(y4eOHMK, KHUTH JUTS YTCHHUS TI0 XUMHH, CIIPAaBOYHHKH,
SHIMKIIONe K, IHTepHET; TOTOBUTH COOOIIEHUS; CTPOUTH
peueBbie BHICKa3bIBaHMUS B YCTHOM M MUCBMEHHON (opMax;
OCYIIECTBIISITH MMO3HABATEIBHYIO IESTEIFHOCTh PA3TUIHBIX
BUJOB (HaOmoeHue, padbora ¢ TabnuuaMu, rpadpukamu. . . );
yCTaHABIIMBATh aHAJOTHHU; KIIaCCU(PHUIIMPOBATE;
CaMOCTOSITENILHO BBIOMPATh MPU3HAKU KIacCU(PUKAIIIH.
JIM4HOCTHBIE: yMEHHE KOHTPOJIMPOBATh W OIEHUBATH CBOU
y4eOHbIE ISHCTBUS, apTyMEHTHPOBAHHO OTCTAWBAThH CBOIO
MTO3UIIHIO

PeryisiTUBHBIE: YMEHUSI CAMOCTOSITENIFHO TUIAHUPOBATH TTYTH
JOCTYDKEHUS TIeTIe; TOHUMATh TPHYUHBI CBOETO HEeycrexa u
HaXOJUTh CIIOCOOBI BBIXO/A U3 3TOM CUTyalluH, CTPOUTh
JIOTMYECKHE PACCYKICHNUS; yCTaHABINBATh IPUUYNHHO-
CJICZICTBEHHBIE CBSI3U B M3y4aeMOM Kpyre sBJICHHUM
KoMMyHuKkaTHBHBIE: yMEHNE pab0OTaTh HHANBUIYAIbHO U B
TpynIe: HaXoAUTh O0IIee perIeHUe U pa3pemarbh KOHPIUKTHI
Ha OCHOBE COTJIaCOBaHMsI O3ULMHA U yd4eTa HHTEPECOB

XUMHA U
OKpYKaromast
cpena.

IMo3naBaTebHbIE: YMCHUS UCIIOJIB30BATh Pa3IMYHbIC
WCTOYHUKH IS TIOYYSHHSI XUMHUYECKOW HHPOPMAITUU
(y4eOHMK, KHUTH JUTSL YTCHUS TI0 XUMHH, CIIPAaBOYHHKH,
SHIMKIIOTIeIUH, IHTepHET; TOTOBUTH COOOIICHUS; CTPOUTh
peueBbie BHICKA3bIBAHUS B YCTHOM M MMUCBMEHHOU (opMax;
OCYIIECTBIISITH MMO3HABATEIIBHYIO IETCIBHOCTh PAa3IUYHBIX
BHUJIOB (HaOr0IeHHe, paboTa ¢ TabJIUIIaMH, TpaduKaMH. .. );
yCTaHaBIIMBATh aHAJIOTHHU; KIIACCU(PHUIIMPOBATS;
CaMOCTOSITEILHO BEIOUPATH MPU3HAKU KJIACCH(HUKAIINY.
JIMYHOCTHBIE: YMEHHE KOHTPOJIMPOBATh U OLEHUBATH CBOU
y4eOHBIC ICHCTBUS, apTyMEHTHPOBAHHO OTCTAUBAThH CBOIO
MO3HIIHIO

PeryasiTuBHbI€: YMEHUS CAMOCTOSITENILHO IJIAHUPOBATh MYTH
TOCTYKEHHS 1IeNiei; TOHMMATh MPUYMHBI CBOETO HEycIexa u
HAXOJMThH CIIOCOOBI BBIXOJA U3 OTOU CUTYyaIlUU, CTPOUTH
JIOTUYECKHE PACCYXKICHUS; YCTaHABIUBATh IPUYUHHO-
CJIEICTBEHHBIE CBS3U B M3y4a€MOM KpYTe SIBJICHHIA
KomMyHukaTuBHBIE: yMeHHE pab0TaTh HHIAWBUIYATHHO U B
TPYIINE: HAaXOIUTh O0IIee PelieHNe U pa3peniaTb KOHPIUKTHI
HA OCHOBE COTJIACOBAHMUS MO3UIUHN U yueTa UHTEPECOB

O06o06mIcHue
3HAHUM 110 XUMUH
3a KypC OCHOBHOM
IITKOJIBI.
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ITo3HaBaTe/IbHBIE: YMEHUS JaBaTh ONIPEACICHUsS TIOHATUSAM,
YCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIEC CBSI3H, CPABHUBATH U
JieNaTh BBIBOJIBI HA OCHOBE CpAaBHEHHUS; paboTaTh C
pa3IMYHBIMU UCTOYHUKAMHU HH(OPMAIIUK U TpeoOpa3oBbIBATh
ee U3 0JIHOM (POPMBI B APYT'YIO, TOTOBUTH COOOIIECHHS U




MPE3CHTAINH, YCTAHABIUBATH COOTBETCTBUE MEKTY OOBEKTaAMHU
U UX XapaKTEePUCTUKAMHU, POBOJAUTH CPABHEHHE
00BEKTOB;BI/ICHNE OOIIMM IMPUEMOM PEIICHUS 3a71a4
JInuHOCTHBIE: CIIOCOOHOCTH BEIOMPATH 11€TIEBBIC 1 CMBICIIOBBIC
YCTaHOBKH B CBOMX JICHCTBUAX U MOCTYIIKAX, YMCHUS
MPUMEHSATD MOJTYYCHHBIC 3HAHUS HA MPAKTHKE, CIOCOOHOCTh
BBIOMPATH 11€JIEBBIC U CMBICIOBBIE YCTAHOBKHU B CBOUX
JEHUCTBUSIX U TIOCTYIKAX, YMEHHE 0CO3HABaTh MOTUBBI yu4eOHOM
eI TETbHOCTH

PeryasiTuBHbBIE: OTIPEICNIATH 11€J1b, CTABUTH 3a/1a4H,
HEOOXOAUMBIE ISl €€ TOCTUKEHUS, BRIOMpATh HanboJiee

s dexTuBHBIE CTTOCOOBI PEIICHUsI TOCTABICHHBIX 3a/1a4,
MIPEICTABIISTH PE3YIbTAThl PA0OTHI, BBISIBISATH MPOOIEMBI
COOCTBEHHOU IEATENILHOCTH, HAXOUTh UX IPUUUHBI U
YCTPaHSITh TPOOITIEMBI

KoMMmyHMKaTUBHBIE: YMEHUS CIYIIATh IPYTUX, MPUHUMATH
JIPYTYIO TOUKY 3pEHHUsI, TOTOBHOCTh H3MEHUTH CBOIO TOUKY
3peHHsi, YMEHNE BHIPAaOaThIBATh KPUTEPUU OTIEHKH B JTUAJIOTE C
YaUTEIEM

IMociienoBareIbHOCTD H3y4YeHHs1 TeM (8 Kiracc)

Ne | HammeHoBaHue Bcer
n/m | TeMbl 0
qaco
B IIpakTHYecKkue padoThl KoHTpoabHbIe padoThl

1. | Temal. 15 | Nel. [IpaBuia TeXHUKH OE30ITACHOCTH U 1
[TepBoHauasnibHbIE HEKOTOpBIE BUIBI paOOT B XHMHIECKOM
XUMHYECKHE 11abopaTopuH. ,
TOHSITHSL. Ne2HabmmomeHue 3a TOpsIIe CBEYO0M.

No3. AHann3 OYBEI U BOJBI.

2. | Tema 2. 17 | N4 [Monyuenwue, cobupanue " 1
Baxnenmue pacIio3HaBaHUE KUCIOPOA.
peCcTaBUTEIN Ne5 HonyquI/Ie, CO6I/IpaHI/I€ u
HEOPraHMIECKHX pacro3HaBaHue BOJIOPO/IA.
BEILECTB. Ne6 r{pI/IFOTOBJ'IeHI/IC _pactBopa ¢
O ———— 3aJaHHOMI MacCOBOH TOJIeN
OTHOLLICHILS. B PacTBOPEHHOI'O BEIECTBA.
XUMHHU.

3. | Tema 3. 9 No7 PelieHre sKCriepuMEHTANIBHBIX 33434 1
OCHOBHBIE KJIACChI 10 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX HEOPraHWYECKUX COCAUHEHUNY
COEIVHEHNH.

4. | Tema 4. 8 1
[lepuonnueckuii
3aKOH U
IIEPUOANYECKAS
cucreMa
XUMHUYECKHUX
3JIEMEHTOB
J.I.MeHnneneena.




Crpoenue aToMma.

Tema 5. 11

XuMuueckas
cBsA3b. OKUCINUTEND
HO
BOCCTAHOBUTEIBHEI
€ peaKIuu.

Hrorosoe 9

NMOBTOPEHHE.

HUroro: 69

IMocsienoBaTebHOCTH H3yyeHust TeM ( 9 Ki1ace)

Ne
TJIaBEI

HasBanue rnassl

KonnyectBo yacos

IIpakTrnueckue
paboTsl

KoHTpoabHbIe paboTh

1.

O0006111eH1E 3HAHUHN 1O
Kypcy 8 knacca.
XUMHUYECKUE PEAKIINH.

12

1

Hemeramnsl u ux
COEIMHEHMUS.

25

MeTtanibsl 1 Ux
COEIMHEHUSI

13

XUMUS 1 OKpY’Karo1as
cpena

O0600111eH1E 3HAHUHN 1O
XHMUH 32 Kypc
OCHOBHOM IIIKOJIBI.

13

Hroro

65




KanengapHo — Tematuyeckoe miIaHUPOBAHUE MO0 XMMMH, 8 KJ1aCC
(2 gaca B Hezemo, Bcero 69 4acon)

Ne Koa- Jara IInanmpyemble pe3yabTaThl Hpumeuanus
Tema ypoka BO miaH | ¢gak JIn4HOCTHBIE IIpeameTHbIe MeranpeaMeTHBIe
4acoB T
Paznen 1. HauaabHble MOHATHS M 3aK0OHBI xXuMuu (15 yacoB).
1 BBoansrit nacTpykTax |1 01.09 dopmupoBaHUe OOBAacHSIOT ponb | Pezynamugnvie: TIAHUPYIOT
o Th ipu pabore B WHTEIUIEKTYaIbHBIX XUMHUYECKUX MOCIIEIOBATENFHOCTh CBOUX
KaOWHeTe XHUMHU. YMEHUI: 3HAHUU B )KU3HU | ACUCTBUI U MPOTHO3ZUPYIOT UX
IIpenmer xumuu. Posb aHAIN3UPOBATh YEJIOBEKA YMEIOT: | PE3yJbTar.
XUMHH B KU3HU WJLTIOCTPALIUN WCIIOJIH30BATh Ilo3nasamenvhoie. BEIABUTAIOT
YeoBeKa. y4eOHHKa. MOHATHS TIPU apryMEeHTHI, yCTaHABIHUBAS
HcnbIThIBaOT yueOHO- | XapaKTEpPUCTUKE | MPUYMHHO-CIIEICTBEHHBIEC CBSI3U
II03HABATEIbHBIN BEILIECTB MEXAY U3y4aeMbIMU ABJICHUSIMH,
UHTEPEC K HOBOMY U3BJIEKAIOT HEOOXOUMYIO
yueOHOMY MaTepuaiy UH()OPMAIIIO U3 TPOYUTAHHOTO
M CIIoco0aM perteHus TEKCTA.
HOBOM 3aJa4u Kommynuxamusnvie: ymeror
(hopMyIHpOBaTH COOCTBEHHOE
MHEHUE, apT'yMEHTUPOBATh CBOIO
TOYKY 3pEHUSI, OTCTaUBATh €€ HE
BpakIeOHBIM I JPYTUX 00pa3oM;
BIIAJCIOT MOHOJIOTUYECKON U
JUAIOTUYECKO (hopMaMu ped.
Meronbl u3y4yeHus dopMupoBanue XapaKkTepusyroT Pezcynamuenvie: nnanHupyor
XUMUHA 01.09 KOMMYHHKATUBHBIX OCHOBHBIE MOCJIEAOBATEIbHOCTh CBOUX
KOMIIETEHTHOCTH B METO/IBl U3YUECHHUS | ACHCTBUI M IPOTHOZUPYIOT UX
o01eHnH 1 €CTECTBEHHO- pe3ymbTar.
COTPYHUYECTBE CO Hay4HBIX Tlosnasamenvhuvlie: BEIABUTAIOT
CBEPCTHHUKAMH. JUCLUTUINH. apryMEHTHI, yCTaHaBJINBas
dopMmupoBaHue IIpuBonsat MPUYUHHO-CIIEACTBEHHBIE CBA3U
WHTEIUICKTYaIbHBIX MIPUMEpPBI MEXTy U3y4aeMBbIMHU ABJICHUSAMH,
YMEHHIA: MaTepUajbHBIX H | U3BJIEKAIOT HEOOXOAUMYIO
AHAJM3UPOBATH TEKCT | 3HAKOBBIX UIIH MHGOPMAIIIO U3 TPOYUTAHHOTO




yueOHHUKa CHMBOJIbHBIX TEKCTA.
MojIeJIen. Kommynuxamusnvie: ymerot
coOuparoT (hopMyIHPOBATH COOCTBEHHOE
00BEMHBIC 1 MHEHHUE, apTyMEHTUPOBATH CBOIO
IIAPOCTEPIKHEBBIE | TOUKY 3PEHUS, OTCTAauBATh €& HEe
MOJIeIH BPaXJCOHBIM ISl IPYTUX 00pa3oMm;
HEKOTOPBIX BJIJICFOT MOHOJIOTHYECKOH U
XUMHUYECKUX JIaIOTHYeCcKoi (popmamu pedn.
BEIIIECTB.
ArperatHbie DopMUPYIOTCS Paznuuaror Tpu Pecynamuenvie: Yuatcs
COCTOSIHUS BELLECTB 02.09 OTBETCTBEHHOE arperaTHbIxX OIPENEIISATh LEb CBOCH
OTHOIICHUE K YYEHUIO, | COCTOSHUS JIeITEIIbHOCTH, HAa OCHOBE
TOTOBHOCTbD U BEIIIECTBA. COOTHECEHUSI TOT0, UTO yiKe
CIIOCOOHOCTH K YCTaHaBIIMBAIOT YCBOEHO, U TOTO, YTO €Ille

CaMOpa3BHUTHIO U
caM000pa30oBaHHUIO Ha
OCHOBE MOTHBAIIUHU K
00y9EeHUIO U
MIO3HAHWIO;
KOMMYHHKATHBHAs
KOMITETEHTHOCTb B
O0IIeHny u
COTPYIHUYECTBE CO
CBEPCTHUKAMHU B
mporiecce
00pa3oBaTenbHOI
JIESITEIbHOCTH.

CBSI3U MOXKITY
HMMH Ha OCHOBE
B3aHMMHBIX
MIEePEX O/IOB.
HaGmronaror
XUMHYCCKUH
JKCIIEPUMEHT U
JIeJIaI0T BBIBOJIBI
Ha OCHOBE
HaOJIIOIEHHA.

HEH3BECTHO, CAMOCTOSTENHFHO
JIBUTATHCA 10 3aJaAHHOMY TUIaHy,
OLIEHWBATh 1 KOPPEKTHUPOBATH
MOJIYYEHHBIN pe3ysbTar.
Ilo3nasamenvhoie: BRIABUTAIOT
apTryMEHTHI, yCTaHABIMBAs
MIPUYUHHO-CIIECTBEHHBIE CBS3U
MEXTy U3y4YaeMBbIMA SBIICHISIMH,
M3BIIEKAIOT HEOOXOTUMYIO
WH(OPMAITHIO U3 TPOYUTAHHOTO
TEKCTa.

Kommynuxamuenvie:
DopMHPYIOTCS pEUEBhIC YMEHUS:
y4aTCs BHICKAa3bIBATh CYXKIECHUS C
WCTIOJIh30BAHHEM (HU3NIECKUX
TEPMUHOB W TTOHITHH,
(hopMynmHpPOBATEH BOIIPOCHI U OTBETHI
B XOJI€ BEITIOJTHEHUS 3aJIaHMs,
0OMEHHMBATHCS 3HAHUSAMH MEXKIY
YJIEHAMU TPYIIIBI I IPUHSATHUS
3¢ (HEKTUBHBIX COBMECTHBIX
peleHuil.




LIpaxkmuueckas 02.09 ®dopmupoBaHHS Onpenensor Pecynsmuenvie: mpeoOpasyror
aboma Nel. KOMMYHUKaTHBHBIX OCHOBHOE IIPaKTUYECKYIO 3aJ1a4yy B
«lIpasuna mexmuxu KOMIIETEHTHOCTH B XUMHUYECKOE MO3HABATEIBHYIO, OCYLIECTBIISIOT
bezonacrhocmu u
OO0IIICHUU U 00opyI0BaHHUE. MO3HABATEIBHYIO Pe(ICKCHIO B
HeKomopule 8uobl 3 . 9
pabom npu pabome & COTPYIHHYECTBE CO HAIOT MpaBUIIa OTHOIIICHUH JICHCTBHIA 11O PEIICHUIO
XUMUYECKOM CBEPCTHHUKAMU. TEXHUKN IIO3HAaBAaTCIbHBIX 3a1a4.
rabunemey. 0€e30I1acHOCTH Tlo3nasamenvuwvie: Jar0T
npu padore B OIIPENEIIEHUS TIOHATUSAM, MOI'YT
XUMHUYECKOM HaWTH criocol perieHus
KabuHere. MPOOJIEMHOH 3a/1auu
Pa6otaror ¢ Kommynukamuenvle. y4aCTBYIOT B
nabopaTopHbIM JIaIore, KOJIEKTHBHOM
00opyIoBaHUEM U | OOCYXKICHUH IPOOJIEMBI, BIIaICIOT
HarpeBaTelbHbIM | MOHOJOTMYECKON U JUATOTHUECKON
1 IpubopaMu B (dbopmamu peyn.
COOTBETCTBHH C
npasuiamu Th.
DusrYecKue ABICHUSA 08.09 Omnpenensarts o0mme Pasmiuaror Pezynamuenvie:ymeHue COOTHOCUTH
B XHMUH. JUISL BCEX U (hu3rUecKue U CBOU JIEUCTBUS C TIJIAHUPYEMBIMHU
IIpaxTieckas pabora HH/UBHTyaJIbHbIE XHMHYECKHE pe3syIbTaTaMu, OCYIIECTBIATH
No2 «Habmronenue 3a .
. . MpaBHiIa paboThI SIBIICHUS], YACTHIE | KOHTPOIb CBOEH JEATEIbHOCTH B
TopsIIIeii CBeY0i».
BEIIECTBA U MIPOIIECCE TOCTIKEHUS pe3ybTaTa,
CMECH. OTIPEEIIATH CITOCOOBI IEHCTBUM B
Kiaccupummpyro | pamkax npeayioKeHHBIX YCIOBUH U

T ¥ IPUBOIST
MPUMEPBI CMECEH.

TpeOOBaHMI, KOPPEKTHPOBATH CBOU
JICHCTBHS B COOTBETCTBHH C
U3MEHSIIOIIEHCS CUTyaluei,
OILIEHWBAThH PE3YIIbTATHI PEIICHUS
MTOCTaBJICHHBIX 3aJ1a4 U JIp.
Tlosnasamenvnole:Yetkoe
MIPEJICTaBIIEHUE O «PUINIECKUX
SIBJICHUSIX», «XUMHYECKHUX
SBIICHUSX (PEAKIINAX )»; TIPUMEHSTh
UX Ha MPAKTUKE; YMEHUE
c037aBaTh, IPUMEHSTH U
peoOpa3oBhIBATH 3HAKU U




CUMBOJIBI, MOJICITA U CXEMBI JJIs1
peleHust y9eOHbIX U
MO3HABATEIbHBIX 3a7a4;
HCIOJIH30BAHUE OCHOBHBIX
WHTEJUICKTYaIbHBIX OIepallni:
aHaJIu3 U CUHTE3, CPAaBHEHHUE,
000011eHYe, BBISBICHUE PUIUHHO-
CJIEICTBEHHBIX CBSI3€U, TTOMCK
aHaJIoroB; (OPMHUPOBAHKE U
pa3BHUTHE KOMIIETEHTHOCTHU B
00J1aCTH UCTIOTB30BAHMS
WH(POPMAITUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOT Mt
(MK T-xomMmeTeHnnii);
UCIIONIb30BaHNE Pa3THYHBIX
WCTOYHHUKOB JIJIS TIONTyYCHUS
XUMHYECKOW HHPOPMAITHH;
MIOCTaHOBKA U (hOPMYIIUPOBAHHE
e | 3aJ1a4 YPOKa;
(bopMyTUpOBaHHE M apTyMEHTAIUS
JMYHOTO MHEHHUSI.
KommynuxamueHuvle: 0COZHAHHO U
MPOHU3BOJIEHO CTPOUTH PEUEBOC
BBICKa3bIBAHUE B YCTHOU (hopMe;
apryMEHTUPOBAHO OTBEYATh HA
BOIPOCHI, 00OCHOBBIBATH CBOIO
TOYKY 3pCHUS; CIYIIATh U
MOHUMATh Pedb JPYTUX; BCTYNaTh B
y4eOHOE COTPYIHUYECTBO C
YUYUTETIEM U OTHOKIIACCHUKAMH,
OCYIIECTBIISITh COBMECTHYIO
JIeITEILHOCTh B Mapax, rpymnnax u

Jp.

Ilpaxmuueckas
paboma Ne3. « Ananus
nouBbl».

09.09

dopmupoBaHUe
I103HaBaTENbHBIX
HWHTEPECOB U MOTHBOB,

3HaroT npasuia
oOpareHus ¢
71a00paTOpHBIM

Pezynamuenvie: IIaHUPYIOT CBOIO
paboTy, CaMOCTOATENIEHO
KOHTPOJIMPYIOT BPEMS BBINIOJIHEHUS




HaIllpaBJICHHBIX Ha

000pyIOBaHUEM,

pa3IMYHbIX 3aIaHU.

u3y4yeHne QU3NYecKux | CrocoObl IlosnasamenvHule: Jat0T

U XUMUYECKHUX pazneneHus OTIpeneneHns MOHATUAM,

SIBJICHUI. OJTHOPOJTHBIX OCYILIECTBIISIIOT CpaBHEHHE, CTPOAT
cMecen. JIOTUYECKU E LETIOYKH
Ymeror paccyKIeHui, aHAIU3UPYIOT
MIPOBOJIUTH WMCTHUHHOCTD YTBEP)KICHUH N3y4aroT
paszeneHnem SIBIIGHUS HA MIPAKTHKE.
cMmeceit Kommynuxamugnvie: crocoOHBI
(bunbTpoBaHWEM U | 00BEKTUBHO OIEHUBATH JIPYTOrO.
BBITIAPUBAHUEM.

ATomHO- 15.09 dopMupoBaHUE OO0BscHSIOT, 9TO | Pecynsamugnvie: IpeoOpasyroT

MOJIEKYJIIPHOE MTO3HABATENHHBIX TaKoe MPAKTHYECKYIO 337349y B

ydeHne. XuMHIeCKue HHTEPECOB, XUMHYECKUI IMO3HABATEIbHYIO, OCYILECTBIISIOT

3JIEMCHTBI HalpaBJICHHbIX Ha JIIEMEHT, aTOM, MI03HABATEIBHYIO PEIEKCHIO B
U3y4YCeHUE 3aKOHOB MOJIEKYJIa, OTHOUIEHUH JEHCTBUII 10 PELIECHHIO
XUMUH, aJJIoOTpoIus, MIO3HABATEIbHBIX 3a7a4.
UHTEIJIEKTYalbHBIX uoHbl. Pasmmuator | [loznasamenvhvie: yCTaHABIUBAIOT
YMEHUH IPOCTHIE U IPUYUHHO-CIICICTBEHHBIE CBA3U
aHAJIU3UPOBATH CJIO’KHBIE MEXAY COCTaBOM MOJIEKYJ U
HH(OPMALUIO U BEILIECTBA, CBOMCTBAaMH aJIJIOTPOITHBIX
JieNaTh BBIBOJBL. BEILIECTBA MoaupuKanuil KUCIopoza.

MOJIEKYJIIpHOTO U | Kommynukamugnoie:

HEMOJIEKYJSIpHOT | (DOPMYJIUPYIOT OCHOBHBIE

0 CTPOEHHUS MOJIO>KEHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS.

3HaKN XUMHYECKIX 16.09 ®dopmupoBaHme HaszpiBator Pecynamuenvie: craBat yaeOHYIO

3JIEMEHTOB. [I03HABATEIbHBIX 3aIUCHIBAIOT 3a/ja4y Ha OCHOBE COOTHECEHUS

[Teproanyeckas MHTEPECOB, 3Haku XO. TOr'0, YTO Y>K€ U3BECTHO, U TOTO,

Tabmana JI. 1. HalpaBJICHHbIX HA OIMCBHIBAIOT YTO emI€ HEU3BECTHO;

Menzeneepa U3Y4YCHHE CTPYKTYPY MPOTrHO3UPYIOT PE3yabTaT
OKpYXaromero Mupa, | Tadbmumsl X3. YCBOEHHUS 3HAHWUH, OLICHUBAIOT
yMeHHE OOBSCHSIOT Pe3ysbTaThl paboThI.
aHAJIU3UPOBATh stumonoruueckn | @opmuposanue UKT -
nH(POPMALIUIO U € Hayana KOMIIETEHTHOCTH.

JACIaTh BBIBOADBI.

Ha3BaHUU XD U

Iloznasamenvuvie: XapaKTEpU3YIOT




X OTACIBHBIX

uH(OPMAITHIO, KOTOPYIO HECYT

aTOMOB. 3HaKkH XO.
Kommynuxamuenvie:y1acTBYIOT B
Jaore, CIyialoT U MOHUMAIOT
JIPYTUX, BBICKA3bIBAIOT CBOIO TOUYKY
3peHus 110 TIOBOAY
paccMaTpuBaeMoro BOIpoca.
XUMHUYeCKre 22.09 HUszyuarom Pecynsmuenvie: cTaBaT yueOHYIO
(hOpMYIIBL. Xumuueckue 3a]jaqy Ha OCHOBE COOTHECEHHUSI
NOHAMUSL: TOT'0, 4TO YK€ U3BECTHO, U TOTO,
OTHOCHUTEJbHAS YTO emié HEN3BECTHO;
aTOMHAS 1 MPOTHO3UPYIOT PE3YNIbTAT
MOJIEKYIISIpHAS YCBOGHHUS 3HAHHH, OIICHUBAIOT
Macca, pe3yabTaThl PabOTHI.
XUMUYECKas ®opmuposanue UKT -
hopmyina; KOMIICTEHTHOCTH.
onpeoensiiom: Tlo3nasamenvHule: XapaKTEPU3YIOT
Ka4eCTBEHHBIA 1 | HH(OPMAIINIO, KOTOPYIO HECYT
KOITMYECTBEHHBIH | (hOPMYIIBI BEIIECTB.
COCTaB BelecTBa | KommyHuxamuehvle: y9acTBYIOT B
0 XUMHYECKOH JIaIore, CIYIIaloT U TOHUMAIOT
bopmyire; JPYTHX, BBICKA3bIBAIOT CBOK) TOUKY
BLIYUCTSAIOM 3pEHUs IO TIOBOY
OTHOCHUTEJIBHYIO | PacCMaTpHBaeMOro BOMpOca.
MOJIEKYJIIPHYIO
Maccy BeIeCcTBa;
Paznuuarot
WHJICKCHI 1
KO3 PUITUEHTHI.
BasnenTHocTh dopmupoBaHue OOBACHSIOT, UTO | Pecynsmusnbie: TNIAHUPYIOT CBOIO
MO3HABATEIBHBIX TaKoe padoTy, CAaMOCTOSATEIHLHO

UHTEPECOB U MOTHBOB,
HaIpaBJICHHBIX HA
U3YyYCHUN
OKPYXKArOIIEro MUpa.
Cr1ocoOHOCTE K

BaJICHTHOCTb.
IIOHUMAIKOT
OTpaXCHUC
nopsaaxka
COCINHCHU A

KOHTPOIUPYIOT BPEMSI BHITIOITHEHUS
pa3nuyHbIX 3agaHuil. OBnajgeHue
OCHOBAaM HCCJIEIOBATEIHLCKOHN
JICSITEIILHOCTH.

Tlosnasamenvrvle:




CaMOpPa3BUTHIO. aTOMOB B YMEIOT COCTaBJIATh (hOPMYJIbI
MOJIEKYJIaX COCIMHCHUN 0 BaJICGHTHOCTH U
BEIIICCTB OTIPENCISIIOT BAJICHTHOCTh
MOCPE/ICTBOM 3JIeMEHTa 110 (OPMYJIE ero
CTPYKTYPHBIX COCIMHEHNUS
hopmyir.. Kommynuxamuenvie: CiocOOHBI
00BEKTHUBHO OIIEHUBATH APYTOr0
XUMHUYECKrEe 23.09 ®dopMupoBaHUE 3HaT Pecynamuensvie: mpeodpa3yroT
peakiuu. [Ipusnaku u OTBETCTBEHHOI'O orpeieNieHue MPAKTHYECKYIO 33724y B
YCII0BUA UX OTHOLIICHUA K yqeGG, IIOHATHA IMMO3HABATCIIbHYIO, OCYIICCTBJIAOT
MIPOTEKaHUSI. CIOCOOHOCTH «XUMHUYECKas MO3HABATEIBHYIO PE(ICKCHIO B
o0yJarommxcs K peaxkuus», OTHOILIEHUU JIEHCTBUI MO PEHICHUIO
CaMOpa3BUTHUIO U IIPpU3HAaKU U ITO3HAaBATCIBbHBIX 3a1a4.
camMo00pa30BaHUIO. YCIIOBUS Tlosnasamenvhuvle: narmT
BO3HUKHOBEHHUS M | OMpeeNIeHUs TOHATHSIM, MOTYT
TEYEHUS HalTH crtoco0 pereHns
XUMHUYECKUX pobIeMHOI 3a1a9u
PEaKIIiii, THITBI Kommynuxamuenvie: yaacTByIOT B
peaxIuii mo JTIAJore, KOJUIEKTUBHOM
MIOTJIOIIEHUIO HITH | OOCYKI€HUH TIPOOIEMBI, BIAACIOT
BBIJIEJICHUIO MOHOJIOTMYECKON U TUAJIOrH4eCKON
SHEPTHH. dhopMamu pedn.
3aKOH COXpaHCHHS 29.09 dopmupoBaHue 3HaloT Pezynamuenvie: cTaBsIT yueOHbBIE
MAaccChI BEIIECTB. OTBETCTBEHHOT'O orpeneneHne 3a/1a4¥ (CaMOCTOSTEIBHO, MTPH
XuMudeckne OTHOIIIEHUS K YYCHUI0 | XUMUYIECKUX MTOMOIIY YIUTEN ), TUTAHUPYIOT
YpaBHEHUSI. HACTIONB3YS YpaBHEHUH, y4eOHYIO AeaTeIhHOCTb,
CHEeUAITEHO 3HaYCHHE OILIEHUBAOT MTPAaBUILHOCTH
ronoOpaHHbIe KO3 PUIMEeHTa B | BBIMOJIHEHUS ICHCTBHI K BHOCAT B
cpencrea. Y MeHue XUMHUIECKUX HUX KOPPEKTHUBHL.
OLIEHUTH CTEIIEHb YpaBHEHUSIX. TlosnasamenvHuobie: CTPYKTYPUPYIOT
ycIiexa Wi Heycrexa | YMerT TEKCT, BBIJIENSS B HEM
CBOEH JeITEeThHOCTH COCTaBIISITh BTOPOCTENIEHHYIO U TJIABHYIO
ypaBHEHUS nH(OpMAITHIO, TAIOT OIpeAeIeHue
peaxiuii Ha MIOHATHUSIM, YCTaHABIIUBAIOT
OCHOBE 3aKOHa MPUYUHHO-CIIEJCTBEHHBIE CBSI3H.

COXpaHCHUA

Kommynuxamuenvie: yMeroT ¢




MacCcChl BEOICCTB,

JOCTAaTOYHOU MOJIHOTOH U

paccraBisTh TOYHOCTBIO BBIPaKaTh CBOU MBICIIH,
KO3 (PUITUEHTHI. BIIAJICIOT MOHOJIOTHYECKON U
JMaorHuecKoi popmamu peun

10 THrer XuMHYECKUX 30.09 HanpHelinee Knaccudguuupyro | Pecyrsamuensie: caMOCTOATENILHO
peakuuii. Peakumn (dhopmupoBaHue T XUMHYecKHe (bopMyTUpYIOT 3aJaHHE:
pa3IOKEHHUS. M03HABATEIHLHOT O peaKiuu no OTIPENENSIOT €ro 1elb, IUIAHUPYIOT

11 THIBI XUMUYECKHUX 06.10 UHTEpeca. NPHU3HAKY YUCJIA | QITOPUTM €ro BBIIIOIHEHHS,
peaknuii. Peakumn dopmupoBanne U cocTaBa KOPPEKTUPYIOT paboTy IO X0y €ro
COEJINHEHUS KOMMYHUKaTUBHOMN peareHToB BBIMOJTHEHNSI.

12 THIBI XUMHYECKUX 07.10 KOMIIETEHTHOCTH B NMPOIAYKTOB. Ilo3nasamenvuvle: AT
peakumid. Peakunn 00IIeHnn 1 XapPaKTepU3YIOT | ONPENECICHUS IIOHATUIM,
3aMeIIeHNs. COTPYAHHYECTBE C poJib OCYILIECTBIISIIOT CPaBHEHHE

13 THIOBI XUMAYECKAX 13.10 OJHOKJIACCHUKAMH B KaTaJIN3aTOPOB B | OOBEKTOB, CAMOCTOSITENIEHO
peakuuii. Peaxiuu nporecce y4eOHOI npotexkannu XP | BbIOUpas KpuTepuu 1is 3TOrO,
oOMeHa. JeATEIbHOCTH. HaXOAAT MHPOPMAIIHIO C

HCIIOJIb30BAHUEM PECYPCOB
oubmmoTek u cetn MHTEpHET.
Kommynuxamuenvie: BCTyNaIOT B
JIMAJIOT, @ TAKXKE yJacTBYIOT B
HaOJIONAIOT U OIUCHIBAIOT
XUMHUYECKUI 3KCIIEPUMEHT C
IIOMOIIIBIO PYCCKOT'O SI3bIKA U A3bIKA
XUMUH.

14 Kontponbshas pabora JanbHeiiiee Ywmerot Pezynamuenvie:caMOCTOATENBEHO
10 TeMe 14.10 (dopmupoBaHue HPUMEHSATD (GOpMYIIHPYIOT 3aaHKeE:
«IlepBoHavabHbIC IO3HABATEIBLHOI O 3HAaHUSA, YMEHUSI U | OIPEHEIAIOT €ro ek, INIAaHUPYIOT
XMMHUYCECKUC ITOHATH? WHTEpeca. HaBBIKHU ITPU aJITOPUTM €r0 BBITIOHEHUS,

dopmupoBaHue BBITTOJTHEHU T KOPPEKTUPYIOT PaboTy MO X0y €ro
KOMMYHHKaTUBHOMN TPEHUPOBOUHBIX | BEITIOJHEHUSI.

KOMITETEHTHOCTH B YIIpaKHEHUH U Tosnasamenvhvie: na0T

O0IIeHnr 1 3alaHAN OIpeeNICHNs] IOHSITHSM,

COTPY/IHHUYECTBE C
OJIHOKJIACCHHKAMH B
nporecce yueoHo —

HCCIIE0BATENBCKON

OCYLIECTBIISIFOT CPABHEHHE
00BEKTOB, CAMOCTOSITENBHO
BBIOMpAst KpUTEPHH AJIS 3TOTO,
HaxXoIIT HHPOPMALHIO C




NEeATENbHOCTH

HCIOJb30BAHUEM PECYPCOB
oubnmorek u ceru MHTEpHET.
Kommynuxamuenvie: BCTYnaroT B
JIIAJIOT, a TAK)KE Y4acTBYIOT B
KOJUIEKTUBHOM OOCYKACHUH
BOIIPOCOB, YYaCTBYIOT B
JUCKYCCHH, BIAJCIOT
MOHOJIOTHYECKON 1 U0 TUYECKOM
dbopmamu peun.

15 O0001IaroIINi YPOK 1 20.10 JlanbHefiiiee Ymerot Peeynsmuenvie: caMOCTOSITEIILHO
0 TeMe (dhopmupoBaHue MIPUMEHSTh (bOopMyITUpYIOT 3aaHuE:
«[lepBoHavaIbHbBIC [I03HABATEIbHOI O 3HAHUS, YMEHUSA U | ONPENETAIOT €r0 Lellb, INITAHUPYIOT
XUMHUYCCKUE IIOHATHA WHTEpeca, HaBBIKH, aJITOPUTM €r0 BBITIOJIHEHHUS,

(dhopmupoBaHUe TIOJTyYCHHEIE B KOPPEKTUPYIOT PabOTy IO XOJy €ro
XUMHUYECKOH XOIEU3yUECHHUS BBITIOTHEHUSI.
KYJIBTYpPBI. JAHHOMW TEMBI, Iloznasamenvuvie: NaOT
dopmupoBaHHe TIPY BHIITOJTHEHUH | OIIPENENEHUS TIOHATHSM,
KOMMYHHUKaTHBHOU KOHTPOJIBHOU OCYIIIECTBIISIIOT CPAaBHEHHE
KOMITETEHTHOCTH B paboTEIL. 00BEKTOB, CAMOCTOATEINHHO
o0meHny 1 BBIOMPAst KPUTEPHH JJIST DTOTO,
COTPYIOHHYECTBE C HaXOAST HH(GOPMAITHIO C
OTHOKIJIACCHUKaMH B WCIIOJIH30BAHUEM PECYPCOB
rporiecce yaeOHoi OomoMoTeK U cetn MHTEpHET.
TIeSITeTHHOCTH. Kommynuxamuenvie: BCTYIaroT B
JTIAJIOT, a TAK)Ke YIaCTBYIOT B
KOJIJIEKTUBHOM OOCYXICHUN
BOIIPOCOB, YYaCTBYIOT B
JTIUCKYCCHH, BIAJCIOT
MOHOJIOTUYECKON U TUATIOTUYECKON
¢dhopmamu peun.
Pa3nen 2. BaxkHeiiume npeacTaBuTe]Id Heopranndeckux semects. KosndyecrBeHHble oTHOmeHust B xumuu ( 17 yacos).

16 Boznyx u ero cocras. 1 21.10 OpueHTHpyOTCA B XapakTepu3yoT Pezynamuenvie: 0co3HAIOT TO,
HPaBCTBEHHOM 00beMHYI0 10110 YTO YK€ YCBOGHO H TO, UTO
COJIEP)KaHUM U CMBICTIE KOMIIOHEHTOB el Hy)KHO yCBOWTH, Ha
COOCTBEHHBIX IIOCTYIIKOB | BO31yXa, OCHOBE 3TOT'0 CAMOCTOSITEIILHO




PacCYUTHIBAIOT €€ M0
00beMy ITOi cMecH.

CTaBAT yucOHBIC 3a/1a4H.
Ilosnasamenvnvie:
BOCIIPUHUMAIOT HH(OpMAITHIO
Ha CIIyX M BU3YaJIbHO,
CTPYKTYPHUPYIOT TEKCT,
BBIJIENISISI B HEM
BTOPOCTEIIEHHYIO U TJIABHYIO
WH(pOPMAIUIO, TAI0T
OTIPEJICIICHUE TTOHSTHSM,
CPaBHHMBAIOT U IPYMIUPYIOT
00BEKTHI.
Kommynuxkamuenvie:
OTHCHIBAIOT OOBEMHBINA COCTAB
BO3/TyXa W MMOHUMAIOT
3HaYeHHE MTOCTOSHCTBA 3TOTO
cocTaBa Jis 3/I0POBbSA

17 Kucnopon. 27.10 DopMupOBaHUE XapakTepusyroT Pezynamuenvie:
CIIOCOOHOCTH yYaIIUXCS | 030H KaK CaMOCTOSATEIBHO OMPENENSIIOT
K CAMOPa3BUTHIO U AJUIOTPONHYIO 1eNb y4eOHOH e TeNbHOCTH,
caM000pa30oBaHHUIO Ha Mo pUKANUIO IUTaH BBITIOJHECHUS 3aJaHHMH,
OCHOBE MOTHBAIUH K KHCJI0poaa. OIIEHWBAIOT MTPABUIBLHOCTh
00yueHuto u no3Hauuw. | IpoBoasr, BBITIOJTHEHUS 3aJJaHAH.
Ha0JII0110T, Tlosnasamenvhole:
ONMHUCHIBAIOT yCTaHaBIMBAIOT IPUIHHHO-
XUMHYECKHit CIIEJICTBEHHEIE CBS3H MEXKIY
IKCMEPUMEHT MO (hM3HYECKUMH CBOMCTBAMH
MOJIy4€eHHUIO, KHCJIOPOJa U CIToco0aMu ero
COOHUPAHUIO U cobupaHus.
PACToO3HABAHUIO Kommynuxkamugnuie:
KHCJI0POaA ¢ OIHCHIBAIOT (PU3UIECKUE H
co0JIro1eHeM XUMUYECKUE CBOMCTBA
npasui Th. KHCIIOpOJA.
18 IIpaxmuueckas paboma 28.10 ®opmupoBaHue Paboraror ¢ Pecynamuenvie:
Ned. «llonyuenue, OTBETCTBEHHOI'O JIaG0paTOPHBIM CaMOCTOSTEINbHO OIPENEISAIOT
cobupanue u OTHOILIEHUS K YYEHUIO, 000pyI0BaHHEM H 1eNb y4eOHOM NesITeThHOCTH,

pacnosHasatue




KUC10pooay.

TOTOBHOCTH K
CaMOpPa3BUTHIO.
DopMuUpOBaHUE
UHTEJUIEKTYaIbHbIX
YMEHUH, CTPOUTH
paccyXueHus,
aHAJIN3UPOBATH, JEIATh
BBIBOIbI

HarpeBaTe/JbHBIMHU
npudéopamMu B
COOTBETCTBHMH C
npaswiamu Thb.
BoinoJsiHsiror
npocTeiiline NpueMbl
oOpaieHus ¢
J1a00paTOPHBIM
000py10BaHUEM.
CoOuparoT Kucjaopoa
METO0M BbITECHEHMSI
BO3/IyXa, PACIIO3HAIOT
ero.

IIJIaH BBIOJHEHUS 3aJaHUH,
OILICHUBAIOT MTPABUILHOCTh
BBIIIOJTHEHUS 3aJaHUH.
Tlosznasamenvuvle:
HaOJIIOIAIOT 32 CBOMCTBAMU
BEILECTB U SBJICHUSIMH,
MIPOUCXOIALIUMH C
BEIECTBAMH.
Kommynuxamusnuie:
OIACBHIBAIOT XUMUYECKUI
9KCIEPUMEHT, COCTABJISIOT
OTYET 110 pe3yJbTaTam
MTPOBECHHOT0 SKCIIEPUMEHTA.

19 Oxcumpl. 10.11 DopMUpOBaHUE 3HaI0T XUMHYECKOE Pezynamuenvie: ctaBar
UHTEIJIEKTYaJlbHBIX MTOHATHE: OKCH/IBL. yueOHBbIE 3a1a41, IUNITAHUPYIOT
YMEHUH aHanus3a, YMEIOT Ha3bIBaTh: y4eOHYIO AeATeIbHOCTD,
CHHTE3a, YMEHUH AeNaTh | OKCHIBI MO UX OLIEHUBAIOT IIPaBHUJIBHOCTb
BBIBOJIBI hopmynam BBIITOJIHEHUS IEUCTBUI U

OTIPENENSIOT: CTEeIEHb | BHOCST B HUX KOPPEKTHBBL.
OKWICTICHHS 3JIEMEHTOB | [lo3nasamenvhbie:
B OKCH/IaX. CTPYKTYPHUPYIOT TEKCT,
3HaroT BBIIENSAS B HEM
KIIACCH(IKAIIIIO 1 BTOPOCTEIEHHYIO U TJIaBHYIO
XMUMHUYCCKHE CBOMCTBA | MH(OPMAIIHIO, AAIOT
OKCHJIOB OIpeeNIeHr e TIOHSTHSM,
YCTaHaBIMBAIOT IPUIHHHO-
CIIEJICTBEHHBIE CBSI3H.
Kommynuxamuensvie: yMeIoT C
OOCTAaTOYHOM MOJHOTOH U
TOYHOCTBIO BBIPAKATh CBOU
MBICITH ¥ 3HAHUSL.

20 Bogopon. 11.11 dopmupoBaHUe YMmeTb NpuMeEHSTH Pezynamuenvie: TIaHUPYIOT
MTO3HABATEIHHOTO 3HAHUS, yMEHUS, y4eOHYIO AeaTeIbHOCTD,
HMHTEpeca U MOTUBOB. HaBBIKH, OJTy4eHHBIE | OLIEHMBAIOT IPAaBHIIBHOCTD
dopmupoBaHUe [PY U3yYEHNUU JAHHOW | BBIMOJIHEHUS Y4EOHBIX

CIIOCOOHOCTH YYaIIXCS

TEMBI.

JICHCTBHH.




K CAMOPA3BUTHIO U
caM000pa30BaHMIO Ha
OCHOB€ MOTHBAIlUHU K
00yUYCHHIO U TTO3HAHUIO.

XapakTepusyroT
COCTaB MOJIEKYJIBL,
¢uznyeckue u
XUMHUYECCKUEC
CBOICTBA, ITOJIY4ECHHE
U IIpUMEHEHNE

TlosnasamenvHuie:
yCTaHABJIMBAIOT MPUYUHHO-
CIIEZICTBEHHBIC CBSI3U MEXKILY
(U3UYECKUMH CBOMCTBAMH U
crocobaMu cooupanus
BOJIOPOZIA, MEXKITY

BOZIOpO/A. XMUMUYECKUMH CBOWCTBAMH H
ero MpUMEHEHUEM.
Kommynuxamuenvie:
YUYaCTBYIOT B JINAJIOTE,
0(hOpPMIISIOT CBOM MBICIIH B
YCTHOM M MUCBMEHHOM (opMme.
21 Ipaxmuueckas paboma 17.11 ®dopmMupoBaHUE Padorats ¢ Pecynamuensvie: TIIaHUPYIOT
Ne 5. «llonyuenue, II03HABATEIbHOI O J1a00paTOpHBIM y4eOHYIO JeATENbHOCTD,
cobupanue u MHTEpeca U MOTHBOB. o0opynoBaHue u OLIEHUBAIOT IIPaBHUJIBHOCTb
pacnosnaeanue DopMupOoBaHUE HarpeBaTeJbHbIMU BBITIOJTHEHHUS y4eOHBIX
6000p00a. CIIOCOOHOCTH y4aIllXcsi | MPHGOpPaMu B HeiicTBHiA.
K CAMOPa3BUTHIO U COOTBETCTBMH C Ilosnasamenvhole:
caMmo00pa30BaHMIO HA npasuiamu Th. BOCTIPUHUMAIOT WH(OPMAITHIO
OCHOBE MOTHBAIIH K BbINoJHATH BH3YaJbHO, TAIOT
O0y4YEHHIO ¥ IO3HAHUIO | MPOCTeiflline NpHeMbl | ONPENeNeHuUs IOHATHSM,
o0pameHus ¢ CPaBHHUBAIOT U TPYIITUPYIOT
JIa0OPaTOPHBIM 00BEKTHI, HAXOIAT
o0opyaoBaHueM: 3aKOHOMEPHOCTH.
coduparpb npudop nas | Kommynuxamusnvie:
MOJIy4eHHsl Ta30B, 0(pOpPMITSIOT CBOH MBICTTH B
MPOBEPSATH €ro Ha MUCBMEHHON (popme;
repMeTHYHOCTh H OIHCHIBAIOT XUMHUIECKUH
HCMOJIB30BATh s SKCIEPUMEHT, COCTABIISIOT
MOJy4eHHs BOAOPOAA | OTUET IO pe3yabTaTam
paboTEL.
22 Kucnorsr 18.11 dopmupoBaHUe 3HAIOT XUMUYECKOE Pezynamuenvie: TnaHUpyrOT
WHTEIUIEKTYaIbHBIX HOHAmMuUE: KUCIIOTA, CBOIO padoTy,

YMEHUH aHaJIn3a,
CHUHTE3a, YMEHUH JenaTh
BBIBO/IBI.

mICJI04b. Ha3zviearom
KHCJIOTHI I10 UX

dhopmynam.

CaMOCTOATENBHO
KOHTPOJUPYIOT BpeMs
BBITOJTHEHUS PA3TIMYHBIX




Cocmagnarom
XUMHYECKHEe (HOPMYIIBI
kucnor. Onpedenarwom
KHCJIOTHI TIO MX

dhopmynam.

3aIaHUAM.

IHosnasamenvnuie:

JTAIOT OMpeeNeHUs TOHATHM,
OCYILIECTBIISIIOT CpaBHEHHE,
CTPOSIT JTIOTHYECKHE [EMOYKH
paccyKIeHuH, aHAIM3UPYIOT
HMCTUHHOCTD YTBEPKJICHUI.
Kommynuxamusnuwie:
CrocoOHBI 00BEKTUBHO
OILIEHUBATh APYTOTrO.

23 Comm 24.11 dopMupoBaHUS 3narom nonamue: Pecynamuenvie: naHupyoT
KOMMYHUKaTHUBHBIX COJIb. MOCIIEIOBATENFHOCTh CBOMX
KOMIIETEHTHOCTH B YMerT Hazvieamo JIEACTBUNA U IPOTrHO3UPYIOT UX
0011eHnH U COJIM IO UX pe3yJbTart.
COTPYIHHUYECTBE CO bopmymnam. IlosnasamenvHuie:
CBEPCTHUKAMHU. Cocmaenaom BBIJIBUTAIOT apTyMEHTHI,
XUMUUeCKHe GOPMYIIBl | yCTAaHABJIMBAS IPHUMHHO-
coneit. Onpeodensiom CJICIICTBCHHBIE CBSI3H MEXKITY
COJIH 110 MX (OPMYJIaM | U3y4aeMbIMU SIBJICHHSIMH,
3HaroT M3BIIEKAIOT HEOOXOIUMYTO
KJ1acCH(DUKAITHIO nHpOpMaITHIo u3
CPEAHUX COJEH. MPOYUTAHHOTO TEKCTA.
Kommynuxamusnule: ymeror
(hopMyIHpOBaTH COOCTBEHHOE
MHEHHUE, apryMEHTUPOBATh
CBOIO TOUKY 3pEHUS,
OTCTauBaTh €€ HE
BpPaKICOHBIM VISl APYTUX
00pazoM; BIaJeIOT
MOHOJIOTHYECKOH U
JIManoruueckoi popmamu
peuu.
24 Konnuects BemecTna. 25.11 ®opmupoBanue 3Haror xumuueckue Pecynamuenvle: craBsat
MonsipHast macca CTOMKOT0 NOHAMUA. MOJIb, yueOHBbIe 11eTH, Ipeodpaszys
BCIIICCTBA. MO3HABATENBHOT O MOJIsIpHas Macca. OPaKTUYICCKYIO 3aa4y B

HHTepeca. 3HaHUs

Buviyucnarom

IMMO3HABATCIIbHYIO,




OCHOBHBIX IMTPUHIIAIIOB 1

MIPaBUJI OTHOIIEHUS K
MPUPOJIE.

MOJISIPHYIO Maccy,
KOJIMYECTBO
BCIICCTBA.

CaMOCTOATENBHO
aHAMU3UPYIOT YCIOBUSA
JOCTHKEHUS 1IEIH,
OLICHMBAIOT IPABHUIILHOCTD
BBITTOJTHEHNUSI ICHCTBUS,
IIPOTrHO3UPYIOT JAJIBHENIIEE
pa3BUTHE MpOILIECCa.
Ilo3nasamenvhoie: BHIACTSIOT
HEOO0XOIUMYI0 HH(POPMAIIHIO,
CTPYKTYPHPYIOT CBOU 3HAHUS,
BBISIBJISIIOT IPUUUHHO-
CIIE/ICTBEHHBIE CBSI3H;
OTIPENENSIOT KPUTEPHH IS
cpaBHEHHS (aKTOB, SIBIICHUH.
Kommynuxamuensie:
BBICITYIITUBAIOT 1 OOBEKTHBHO
OILIEHWBAIOT JPYTOTO,

YMEIOT BECTH JIUAJIOT,
BBIpabaTeIBas o0IIee
pelieHue.

25

MonstpHbIit 00bEM
raszoB. 3akoH ABOTaapo

01.12

. ®opmupoBaHue
KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B
yaeOHOM
COTPYIHHYECTBE CO
CBEPCTHUKAMU U
earorom

3HAIOT XuMUUeCcKOe
noHsmue:
MOJIIPHBII 00BEM.
Ymerwr
BLIYUCTSMb TIO
KOIIM4ecTBY (Macce)
razoo0pa3zHOro
BEILIECTBA €r0 00bEM,
o 00beMy
razoo0pa3HOro
BEII[ECTBA €r0
KOJIMYECTBO (Maccy).

Pezynamuenvie: crapst
y4eOHYIO0 3a/1ady MO/
PYKOBOJICTBOM YUWTEIIA,
TUIAHUPYIOT CBOIO
JEITENBLHOCTD IO
PYKOBOJICTBOM YYHTEIIS.
Tlosnasamenvnvle:
aHAM3UPYIOT O0BEKT,
BBIJIENISISI €70 CYIIECTBEHHBIE
MIPU3HAKY, YCTAHABIUBAIOT
MPUYUHHO-CIIEICTBEHHBIE
CBSI3U.

Kommynuxamuenvie: yMeroT ¢
JOCTATOYHOM ITOJIHOTOHU U
TOYHOCTBIO BBIPAXKATh CBOU
MBICJIU, BIIAJICIOT




MOHOJIOTHYECKOU U
JTMAJIOTMYECKO (hopMaMu
peyn.

26- Pemenue 3anau ¢ 02.12 ®dopmupoBaHue YMeroT npuBOIUTH Pezynamuenvie: crapst
27 HCIIOJIb30BaHUEM 08.12 OTBETCTBEHHOI'O pacyéTs 1o YUEOHYIO 3a/1auy MO
MOHSATHH «KOJINYECTBO OTHOUICHUS K yuele, bopmynam ¢ PYKOBOJICTBOM yUHTEIS,
BEIIIECTBAY, «MOJISIpHAS CIOCOOHOCTH UCIIOJIb30BaHNEM TUTAHUPYIOT CBOIO
Maccay, «MOJISIPHBIN 00yJaroImumxcst K MOHATHIA: N, Mr. VM, JeSITEIbHOCTD O]
00BEMY, «IHCITO CaMOpa3BUTHIO U NA. PYKOBOZICTBOM YUHTEIIS.
ABoraapoy. caMo00pPa30BaHUIO. Ilo3nasamenvhule:
aHAM3UPYIOT O0BEKT,
BBIJIENISISL €TO CYIIECTBEHHBIC
MPU3HAKH, YCTAaHABIUBAIOT
MPUYHHHO-CIIEICTBEHHBIC
CBSI3H.
Kommynuxamuenwle: ymeroT ¢
JIOCTaTOYHOH IMOJHOTON U
TOYHOCTBIO BBIPAXKATh CBOU
MBICITH, BIIQ/ICIOT
MOHOJIOTHYECKON U
nIrajorudeckon popmamu
pedn.

28 Bona. OcHoBanus. 09.12 dopmupoBaHue Hayuamcs : Pezynamuenvie: cTaBst
MHTEIUIEKTYaJIbHBIX XapaKTepH30BaTh yueOHyI0 3aa4dy 1oj
yMEeHHi1: padora ¢ CTPOCHHUE MOJICKYJIbI PYKOBOACTBOM YUHTEINS,
TEKCTOM H APYTUMH BOJIOpO/IA, IUTAHUPYIOT CBOIO

HWCTOYHHUKAMU
nH(popMarum,
OCYIIECTBICHUE aHAIN3a
U CHHTE3a, yMEHUE
JIENaTh BHIBOJBI U
0000111eHUS.

(hmsmueckue u
XUMHYECKHE CBOMCTBA
BOJIbI, OOBSCHSTD
AQHOMAaJIUH BOJIBL,
CIOCOOBI OYMCTKU
BOJIbl, IPUMEHSTH B
OBITY (DUIBTPHI IS
OYHCTKH BOJPbI,
PaBUIBHO
MCIIOJIb30BATh

JeITENBLHOCTD IO
PYKOBOJICTBOM YYHTEIIS.
Tosnasamenvuvie:
aHAM3UPYIOT O0BEKT,
BBIJIENISISI €r0 CYIIeCTBEHHBIS
MIPU3HAKH, YCTAHABIUBAIOT
MPUYUHHO-CIIEAICTBEHHBIE
CBSI3H.

Kommynuxamusnvie: yMeroT ¢
JOCTATOYHOM ITOJTHOTOU U




MUHEpaJIbHYIO BOJY,
BBITIOJIHSTH PacueThl
10 YpaBHEHUSIM
XUMUYECKUX PEAKLUH,
MPOTEKAIOIINX C
Y4acTHUEM BOJIBL.
Honyuam
B03MONCHOCb
HAy4umscsi:
00BEKTUBHO
OLICHUBATH
UHPOPMAITHIO O
BEIIIECTBAX U
XUMHUYECKUX
MpoIieccax,
KPUTHYECKH
OTHOCHTBCS K
TICEBIOHAYYHOMU
uHdopMaIuH,
HeZ00POCOBECTHOM
pexiame

TOYHOCTBHHO BI)Ipa)KaTb CBOH
MBICJIH, BIIAJCIOT
MOHOJIOTHYECKON U
JTMAJIOTMYEeCKOl (hopMaMu
peun.

29

PactBopsl. MaccoBas

JIOJISL PACTBOPEHHOTO
BEIIIECTBRA.

15.12

OcymecTBieHmne
aHaIu3a U CHHTE3a,
YMEHHE JeTaTh BbIBOABI
1 00001IeHus.
dopMupoBaHUE
JIMYHOCTHBIX
MPEACTABICHUN O
LEHHOCTH MTPUPOBI.

YMeTh NpUMEHSITh
3HAHUS, yMEHUS,

HAaBBIKHU IIPH U3YUCHHUHU
TEMBI «PaCTBOpBI)).

Pecynamuenvle: TIIaHUPYIOT
y4eOHYIO AeITeIbHOCTD,
OIICHUBAIOT NTPABIIIBHOCTD
BBITIOJTHEHHUS Y4eOHBIX
JIEACTBUN.
Ilo3nasamenvHoie:
BOCTIPHHUMAIOT WH()OPMAITIIO
BU3YyaJIbHO, JAaf0T
OIIPE/ICNICHHUS TIOHSATHSIM,
CPaBHMBAIOT ¥ TPYIIIUPYIOT
O0OBEKTBI, HAXOMAT
3aKOHOMEPHOCTH.
KOMMyHMKamMGHbl@.'
0(hOpMIISIIOT CBOM MBICIH B
MMUCHbMEHHOU opme.




30 Koumponvnas paboma 16.12 OcymiecTBieHue YMeTh NPUMEHSITh Pecynamuenvie: nnanupyror
no meme. « Baxcunetiwue aHaJM3a U CHHTE3a, 3HAHUS, YMEHUS, yueOHYIO JeITeNbHOCTD,
npedcmasumen YMEHHE JIeNIaTh BEIBOABI | HABBIKH MPH U3YUECHUH | OIICHHUBAIOT MTPABUIBHOCTH
Heopzanuieckux 1 00001IIeHUSI. TeMbl «BakHelme BBITIOJTHEHU ST y4eOHBIX
eewecms. ®opMupoBaHUe MPEICTABUTEIN JIEWCTBUH.

Konuuecmeennvie JUYHOCTHBIX HEOpPraHUYEeCKHX Ilo3nasamenvhvie:

OMHOWEHUS 6 XUMUUY IpENCTABIEHNH O BEIIIECTB. BOCIIPUHMMAIOT UH(OPMALIUIO

LIEHHOCTH MTPUPOJIBI. KonnuecTBeHHbIE BU3YalIbHO, JAIOT
OTHOIIIEHUS B XUMHUM» | ONMPEACTCHUS TIOHSITHSM,

CPaBHHUBAIOT U TPYIIHAPYIOT
00BEKTHI, HAXOJIAT
3aKOHOMEPHOCTH.
Kommynuxamuenvie:
0(hOpPMIISIOT CBOU MBICIIH B
MUCBMEHHOM (opMme.
KOJUIGKTUBHOM OOCYKICHUU
MPOOJIEMBI, BIIAJACIOT
MOHOJIOTUYECKOU U
JUAIOrn4YecKoi hopmMamMu
peyn.

31 O06o6muieHme n 22.12 JHanbHeiiriee YMeTb PUMEHSTh Pecynamuenuie:
CUCTEMAaTU3alNA (bopMupoBaHue 3HaHUs, YMEHUA U CaMOCTOSITEIIPHO
3HAHUM 110 TEME TNO3HABATEIBHOT'O HaBBIKU IIPHU (GopmymMpyroT 3a1aHueE:
«BaxHenmme HHTEpeca. BBITIOJTHEHUN OIPENENSIOT €r0 LElb,
HpPEACTABUTEIN dopmupoBanue TPEHUPOBOUYHBIX IUTAHUPYIOT AJITOPUTM €T0
HCOPraHH1CCKUX KOMMYHHUKATUBHOM YIPaKHEHUH U BBITOJIHEHHS, KOPPEKTHPYIOT
BEIECTB. KOMIIETEHTHOCTH B 3a1aHuit paboTy 1o X011y ero
KompraecTBenHELe o0IIeHNH U BBIMOJTHEHUS.

OTHOLICHUSA B XUMHUI)

COTPY/IHHYECTBE C
OIHOKJIACCHHKAMH B
mporecce yueOHo —

MICCIIEI0BATEIBCKOM
JeATeTbHOCTH

Iosnasamenvhuvle: naOT
OTIpe/IeNICHUS IOHSATHUSIM,
OCYIIECTBIISIFOT CPABHEHHE
00BEKTOB, CAMOCTOSITEIIBHO
BBIOUpAsT KPUTEPHUH IS 3TOTO,
HaXOAST WHPOPMAITHUIO C
WCIIOJIh30BAaHUEM PECYPCOB
oubmrorek u cetu MHTEpHET.




Kommynuxamusnuie:
BCTYIAIOT B IMAJIOT, a TAK¥XKE
Y4YacTBYIOT B KOJIJIEKTUBHOM
00CYXJIEHUHU BOITPOCOB,
Y4aCTBYIOT B JUCKYCCHUH,
BJIAJICIOT MOHOJIOTHYECKOM U
JTMAJIOrM4YecKol (hopMamMu
peun.

32 Ipaxmuueckas 23.12 dopMupoBaHus Onpenensitor Pezynamuenwvie: npeodpasyrot
paboma KOMMYHHKATHBHBIX OCHOBHOE MPAaKTUIECKYIO 3a]a9y B
Ne:6«lIpucomosnenue KOMIIETEHTHOCTH B XUMHUYECKOE II03HABATEIbHYIO,
pacmeopos conet cux o0meHny 1 obopynoBaHue. 3HAIOT | OCYIIECTBIIIOT
3aaa*fH0” Maccoeou COTPYIHUYECTBE CO MpaBUjIa TEXHUKH MO3HaBATEIbHYIO Pe(IIEKCHIO
doaeti. CBEPCTHUKAMH. 0€30MacCHOCTH TIPH B OTHOIIEHUH JICHCTBUI 110

paboTe B XUMHUYECKOM | PEIICHHIO TT03HABATEIbHBIX

KaOuHeTe. 3ajady.
Ilo3nasamenvhvie: DalOT
OIPE/IeNICHNS HOHITHUSM,
MOTYT HalTH CII0c00 pereHus
MpOOIEMHON 3a1aun
Kommynuxamugnvie:
y4acTBYIOT B THAJIOTE,

Pazgen 3. OcHOBHBIE KJIAacChl HEOPraHHYECKUX coeanHenuii ( 9 yacos).

33 Oxcuppl, ux 12.01 ®dopmupoBaHue 3HAIOT ¥ IOHUMAIOT Pecynamuenvie: crapst

KJIaCCH(pUKALMS 1 HMHTEJUICKTYaIbHBIX Xumuueckue y4eOHbIe 3a1a4n

XUMHUYECKHE CBOUCTBA.

YMEHUH aHanus3a,
CHHTE3a, YMEHHUH JeaTh
BBIBOJIBL.

ROHAMUA: OKCHUIIBL.
YwMmeror
HA3b16aMb:OKCUIBI TIO
ux popmynam.
Cocmaensiom
XUMHYECKHE POPMYJIBI
OKCH/IOB;
onpeodensom OKCU bl
110 ux opmynam.

(caMocTOsTENBHO, TIPH
TTOMOIIIY YYUTENS),
TUIAHUPYIOT YIEOH YO
JIEITENBLHOCTD, OLIEHUBAIOT
MPABUIIEHOCTH BBITIOIHEHUS
NEUCTBUI U BHOCAT B HUX
KOPPEKTHUBBL.
Tlosnasamenvnvie:
CTPYKTYPHUPYIOT TEKCT,




XapakTepu3yroT
0011MEe XUMHUYECKHE
CBOICTBA
COJIC00pa3yrOIIUX
OKCHJIOB.

BBIJIENISISI B HEM
BTOPOCTEIEHHYIO U TJIABHYIO
WH(POPMAIUIO, JAF0T
OTIPEJICNICHUE TTOHSITHUSM,
YCTaHABJIMBAIOT IPUYMHHO-
CJIEJICTBEHHBIE CBSI3H.
Kommynuxamusnvie: yMeroT ¢
JIOCTaTOYHOM MMOJIHOTOM U
TOYHOCTBIO BBIPAKaTh CBOU
MBICJIH, BJIAJICIOT
MOHOJIOTHYECKOH U
Janornueckoi popmamu
pedn.

34 OcHoBaHHS, HX 13.01 dopmupoBanue 3HAIOT OIpeIeIiCHHE Pezynsmugnvie: cTaBst
KITacCHpHUKALHS 1 OTBETCTBEHHOT' O OCHOBaHMUIA. yaeOHEBIE e,
XHUMHYCCKHIE CBONCTBA. OTHOIIEHUS K YYEHUIO Kiaccudukaruio u CaMOCTOSITEIIBHO
WCTOJIB3yA CHEHAIBHO | XUMHYECKHE CBOMCTBA | aHAJIU3UPYIOT YCIOBHUS
MoI0OpaHHBIE CPEICTBA. | OCHOBAHHM. Y MEIOT JOCTHIKEHHUSI LIENH,
YMeHue o1eHUTh COCTaBJIATH GOPMYINBI | OLIEHUBAIOT IIPAaBHIIBHOCTD
CTEIEHb ycliexa HIN OCHOBaHUH 110 BBINOJIHEHUS ACHCTBHUS.
Heycrexa cBoer Ha3BaHWIO, Ha3bIBAIOT | [lo3nasamenvHbvle: BBIOCTSIOT
JIETENBHOCTU COCTMHEHUS 110 HEoOXOoANMYI0 HH(GOPMAIIIO
¢bopmyie. U3 IPOYUTAHHOIO TEKCTA,
YMEIOT COCTaBIATh CTPYKTYPHUPYIOT CBOU 3HAHMS,
YpaBHEHUI peaKLuii, ONPENENAT KPUTEPUU [T
XapaKTEePU3YOITIX cpaBHEHHS (aKTOB, SIBJICHUH.
XUMHYECKHE CBOMcTBa | Kommynukamueuwvie:
OCHOBaHUI. BBICTYIINBAIOT U 00bEKTUBHO
OLIEHUBAIOT APYIOro,
YMEIOT BECTH JTHAJIOT,
BBIpa0aThIBas 001Iee
pelieHue.
35 Kucnorsl, ux 19.01 dopmupoBaHue 3HAIOT XUMHYECKOE Pezynamuenvie: IIaHUPYIOT
KJaccupuKaLus 1 WHTEIUICKTYaTbHBIX HOHAMUE:KUCIOTA, CBOIO PaboTy,

XHMUYCCKHE CBOMCTBA.

YMEHUH aHaJIn3a,
CHUHTE3a, YMEHUH JeaTh

mCiI04b. Ha3zbiearom
KHCJIOTHI I10 UX

CaMOCTOATENBHO
KOHTPOJIUPYIOT BpeMs




BBIBOJIBL. thopmynam. BBITTOJTHEHUS Pa3THYHBIX
Cocmagnawomxumude | 3aJlaHUil.
ckue (hopMyIIbl Ilosnasamenvnvie:
kucnot. Onpedenarom | NAIOT ONpeeTeHUS MTOHATHM,
KHCJIOTHI IO X OCYILIECTBIISIIOT CpaBHEHHE,
tdhopmynam. Ymeror CTPOSIT TIOTHYECKHE [EMOYKH
COCTaBJISITh ypaBHEHUS | pacCYXIE€HUH, aHATM3UPYIOT
peakuumii, HMCTUHHOCTD YTBEPKICHUM.
XapaKTepU3YIOLIIX Kommynuxamuenvie:
XMUMHYECKHE CBOMCTBA | CIIOCOOHBI OOBEKTUBHO
KHCJIOT B OILIEHWBATD APYTOTO.
MOJIEKYJISIPHOM U
WOHHOM BHJIE;
OTIPENENSIOT:
BO3MO)KHOCTh
IPOTEKAHUS
TUIMMUYHBIX PEAKIIUN
KHUCJIOT.
36 Comnu, ux 20.01 dopmupoBaHue 3HAIOT XUMUUecKoe Pezynamuenvie: crapst
Knaccuuranus u HMHTEJUICKTYaIbHBIX nOHAmMUE:CONb. yueOHBbIE 1IeNH,
XUMHYECKHE CBOMCTBA. YMEHUH aHanus3a, YMelTHa3b16amMbCONN | CAMOCTOSTEIBHO
CHUHTE3a, YMEHUH AeNaTh | 1O UX (GOPMYyIIaMm. AHAJU3UPYIOT YCIIOBUS
BBIBOJIBL. Cocmagnsiomxumuyie | TOCTHKCHUA IIENH,
ckue (hOpMyJibl cojiell. | OLIEHMBAIOT IIPaBHIIBHOCTD
Onpeodenatomcony 10 | BBIIOJIHEHNS OEHCTBHA.
ux popmynam. IlosnasamenvHule: BBIICTSIOT
3HaloT HEoOXoouMyro HH(OpMaILHIO
KIIACCH(UKAIIIIO 1 U3 IPOYUTAHHOTO TEKCTA,
XUMHAYECKHE CBOMCTBA | CTPYKTYpPUPYIOT CBOU 3HAHUH,
CpEIHUX COJEH. OIIPENENSIOT KPUTEPUH IS
cpaBHEHHMS (AKTOB, SIBICHHUH.
Kommynuxamuenvie: ymeror ¢
OOCTAaTOYHOM MOJIHOTOU U
TOYHOCTBIO BBIPaXKaTh CBOU
MBICIIY ¥ 3HAHUSL.
37- I'enernueckas cBs3b 26.01 dopmupoBaHUe 3HAT XUMUYECKHE Pezynamuenvie: NnaHUpPyOT




38 MEXIY KTaccaMu 27.01 MMO3HABATEIbHBIX CBOICTBAa OCHOBHBIX MMOCIIEA0BATEIHLHOCTE CBOUX
HEOPraHU4ECKUX HUHTEPECOB, KJIaCCOB JIEHCTBUNA U IIPOrHO3UPYIOT UX
COCIMHEHUM. HanpaBJICHHBIX HA HECOPraHNM4YCeCKUX pe3ynbTart.

U3y4YeHUE 3aKOHOB COE/IMHEHHUH, Ilosnasamenvnvie:
XUMUH, OnpeaciICHueC BBIIBUT'alOT apryMCHTHI,
HWHTCIUICKTYAJIbHBIX T€HETUYECKOM CBSI3H. YCTaHaBJIMBaA MIPUINHHO-
YMGHI/Iﬁ AHAJIM3UpPOBaTh YMel0T cocTaBIIITh CJICACTBCHHBIC CBA3HU MCKIAY
I/IH(i)OpMaHI/IIO n aej1aTtb YpaBHCHUA N3y4acMbIMU SBJICHUSAMU,
BBIBO/JIBL. XUMHYECKUX PEAKIHi, | M3BIIEKAIOT HEOOXOAUMYIO
XapaKkTepU3yIoIIne WHPOPMAIHIO U3
XUMHUYECKHE CBOMCTBA IIPOYUTAHHOI'O TEKCTA.
Y TEHETUYECKYIO CBsI3b | KommyHuxamuguvie: yMEIOT
OCHOBHBIX KJIACCOB (bopMyIUpoBaTh COOCTBEHHOE
HCOPraHN4CCKUX MHEHHUE, apryMCHTUPOBATH
COEMHEeHU CBOIO TOYKY 3pPEHHS,
OoTCTauBaTh €€ HE
BpaXIE€OHBIM IS IPYTHUX
o0pa3oMm; BIaacoT
MOHOJIOTUYECKOU H
rajorudeckon popmamMu
peun.

39 Ilpaxmuueckas dopmupoBaHme Ymeror obpamatees ¢ | Pecynsamugnvie: mIpeoOpasyroT
paboma Ne7. Pewenue 02.02 KOMMYHUKATHUBHBIX XUMHUYECKOM MOCYAOH | MPAaKTUYECKYIO 3a/1auyy B
OKCnepuMenmaitbholx KOMIIETEHTHOCTH B 1 J1a00paTOPHBIM MMO3HABaTEIbHYIO,
3a0a4 no meme OOIIIeHNnr 1 000pyZOBaHHEM; OCYIIIECTBIISIIOT
«Ocnosnvie Knaccol COTPYIHHYECTBE CO UCIIONB30BATh MO3HABATEIbHYIO pedeKCHIo
Heopeanuieckux CBEPCTHUKAMH. pHOOPETEHHbIE B OTHOIICHUH JICHCTBHUI 110
coedunenutly dopMupoBaHUE 3HAHUA U YMEHUS, PpELIEHUIO T0O3HABATENbHBIX

WHTEIUIEKTYaIbHBIX MONy4YEeHHBIE TTPH 3a/1a4.

YMEHUH: aHAJIM3UPOBATh
TEKCT y4eOHUKa,
pa3BHBaThH
HaOJII01aTENbHOCTD

W3yYEHUU TEMbI
«CBOICTBa OCHOBHBIX
KJIaccoB
HEOPraHMYEeCKUX
COEMHEHUI» TIpU
BBITTOJTHEHU T
MIPAKTHUYECKON

IlosnasamenvHule: naT
OIlpeeTICHN s TIOHSTHSM,
MOT'YT HalTH CIIOCO0 perIeHust
poOeMHoH 3a1aun
Kommynuxamusnuwie:
YYacTBYIOT B JJHAJIOTE,
KOJUIEKTUBHOM O0CYXIECHUH




paboThL.

MPOOJIEMBI, BJIaICIOT
MOHOJIOTUYECKOU U
JHATTOTHYECKOM (hopmamu
peun.

40 O6o0wenune u 03.02 dopmupoBaHue 3HalT npaBuiia Peeynsmuenvie: IIaHUPYIOT
CHCTEMATU3ALNA MT03HABATEIBHBIX obparieHus ¢ CBOIO PaboTy,
SHaHHH I10 TEME HHTEPECOB U MOTHBOB, 1ab0paTOPHBEIM CaMOCTOSITEIILHO
«OCHOBHBIE KJIACCHI
HaIIPaBJICHHBIX Ha 000py/IOBaHUEM, KOHTPOJIIMPYIOT BpeMs
HCEOPraHN4C€CKUuXx 6
COGI[HHeHHﬁ» N3Y4YCHUC (1)I/I3I/I‘IGCKI/£X u CIIOCOOBI pa3}leHeHIiIlﬂ BLIHOJ'II{CHI/IH Ppas3IMYHbIX
XUMHUYECKUX SIBJICHUU. OJJTHOPOJHBIX CMECEH. 3aJaHuH.
YMeloT rpoBOIUTE Tlosnasamenvhuie:
pas3aeneHueM CMecei JIat0T OIpEJIEIEHUS MOHATHSM,
(bunbTpOBaHUEM U OCYILECTBIISIIOT CPABHEHUE,
BbITTApUBAaHUEM. CTPOAT JIOTUYCCKUE IETTOYKHN
paccyXJeHul, aHalu3uPYIOT
WUCTHHHOCTD YTBEPKJICHUN
W3Yy4aroT SBJICHUS Ha
MPaKTHKE.
Kommynuxamuenvie:
CrIocOOHBI 00BEKTUBHO
OLIEHUBATH JAPYTOro.
41 Konrponenas pabora 09.02 dopmupoBaHue YMeIT IpuMEHSTh Pezynsmuenvie: TITaHUPYIOT
110 TemMe «OCHOBHEIE OTBETCTBEHHOTO 3HAHUS, yMEHHUS U CBOIO PaboTy,
KIacChI OTHOIIEHHUS K ydebe, HABBIKH B XOJIE CaMOCTOSATENBHO
HEOPTaHUYECKIX
o CIOCOOHOCTH U3YYCHUS TEMBI KOHTPOJIUPYIOT BpeMsi
COCTMHCHU Y

00y4aIOMIIXCs K
CaMOpPAa3BUTHUIO U
caM000pa30BaHUIO

«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COEIMHEHUIY.

BBITIOJTHEHUS PA3IHYHBIX
3aJaHNH.

Tlosnasamenvnuvle:

JTAIOT ONpeIeNIeHUS TTOHSATHIM,
OCYILIECTBIISIIOT CpaBHEHHE,
CTPOSIT IOTHYECKUE TETIOYKH
paccyXIIeHu#, aHATH3UPYIOT
WCTUHHOCTD YTBEPIK/ICHHI
M3YyYaloT SIBJICHUS Ha
MIPaKTHUKE.
KOMMyHMKamMGHbl@.’




CIOCOOHBI 00BEKTUBHO
OLIEHHBATH APYIOTrO.

Paznen 4. llepnoauyeckuii 3axon u Ilepuoguyeckas cucreMa xXumudeckux 3jieMeHToB /.. MennesieeBa u crpoeHue atoma (8

4acoB).

42 EcrecrBennbie 10.02 dopmupoBaHUe O0bsACHAIOT Pezynamuenvie: mnanupyoT

CeMEHCTBA XUMHYECKHX OTBETCTBEHHOT'O NMPHU3HAKH, CBOIO PaboTy,
SJICMCHTOB. OTHOLIIEHUS K ydebe, M03BOJISTIOIIHE CaMOCTOSITEIILHO
AM(poTepHOCTE. CIOCOOHOCTH 00BEIUHSATH TPYNNbI | KOHTPOJIUPYIOT BpeMs
o6yqa}01m/1xc;1 K XUMHYIECKHUX BBITTOJTHECHHUA Pa3JIMYHBIX
CaMOpa3BUTHUIO U 3JIEMEHTOB B 3a/1aHH.
€aM000pa30BaHHIO. ecTecTBEHHbIE Ilo3nasamenvHoie:
ceMeﬁCTBa; JaroT OoNpEaACIICHUSA ITOHATHAM,
PACKPBIBAIOT CMBICJI | OCYIIECTBIISIOT CPaBHEHHUE,
Ha3BaHMii CTPOSIT JIOTHYECKUE LIETTOYKH
€CTeCTBEHHBIX pacCyXKIEeHHH, aHATU3HPYIOT
ceMeiCTB; HWCTUHHOCTh YTBEPKJIECHUN
00BSCHSIOT YTO U3Yy4aloT SBJICHUS HA
Takoe aMm(oTepHbIe HPaKTHKE.
coeIMHEeHHsI. Kommynuxamugnvie:
CIIOCOOHBI 00BEKTUBHO
OIICHUBATH JAPYTOTrO.

43 OrtxpeiTHE 16.02 ®dopmupoBaHme Pazimuaior Pezynamuensie: mIaHupyoT
Menneneenpim [I03HABATEIbHBIX €CTeCTBEHHYIO U MIOCJIEAOBATENbHOCTH CBOMX
TICPHONMHECKOTO MHTEPECOB H MOTHUBOB, HCKYCCTBEHHYIO NEHCTBHIA U TPOTHO3UPYFOT HX
3aKOHa. HaTpPaBJICHHBIX HA KJIaccupukanuo; pe3yJbTarT.

n3ydeHne GU3HIECKNX U | ApryMeHTHPYIOT Ilo3nasamenvHoie:

XUMUYECKUX SBJICHUMN. otHecenue II3 k BBIJIBUTAOT APTYMEHTHI,
ecTecTBeHHOIt yCTaHABJIMBAsi HPUYHMHHO-
KJaccupUKALMH. CIICJICTBEHHBIE CBS3U MEXTY

U3y4aeMbIMU SIBIICHUSIMU,
U3BJICKAIOT HEOOXOAUMYIO
WH(OPMAITUIO U3
MPOYUTAHHOTO TEKCTA.
Kommynuxamusnule: ymeror
(dhopMynUpoBaTh COOCTBEHHOE




MHEHHE, apTyMEHTHPOBATh
CBOIO TOUKY 3PCHHSI,
OTCTauBaTh €€ HE
BPaXICOHBIM ISl APYTUX
00pa3oM; BIaJACIOT
MOHOJIOTUYECKOW U
JTUAJIOrMYEeCKol hopMamMu

peun.
44 OCHOBHBIE CBEZICHUS O 17.02 HanbHeiimee 3HaroT cTpoeHue Pezynamuenvie:
CTPOCHHMH aTOMOB (dhopMupoBaHue aTtoMma, CocTaB CaMOCTOSITENILHO
M03HABATEIHLHOT O ATOMHOTO 5/1pa, (bOpMYyIUPYIOT 3aaHNE:
UHTEpeca. orpeJieNieHr e OIIPEJIETISIIOT €ro IIelb,
dopmupoBanue W30TOIOB, TPU BU/Ia TUTAHUPYIOT AJITOPUTM €ro
KOMMYHUKaTUBHOMN U3JTydeHUs, BBIMTOJTHEHUS, KOPPEKTUPYIOT
KOMIIETEHTHOCTH B OIIpe/ieTICHUE ITOHATUS | paboTy IO X0y €ro
0011IeHNH U «XMMUYECKUI BBINOJIHEHHUS.
COTPYIHHYECTBE C 3JIEMEHT». Ilosnasamenvnule: 1awT
OJJHOKJIACCHUKaMH B OIIpeeICHUs TIOHATHSM,
nporecce y4eOHOMI OCYLIECTBIISIIOT CPaBHEHUE
JESATEIbHOCTH. 00BEKTOB, CAMOCTOSITENBHO
BbIOMpAsk KpUTEPUHU AJISL 3TOTO,
HaxoIsAT HH()OPMAIIHIO C
HCIIOJIb30BaHUEM PECYPCOB
oubmmorek u cetu MHTEpHET.
Kommynuxamusnvie:
BCTYHAIOT B AUAJIOT, & TAKXKE
Y4YaCTBYIOT B KOJUIEKTHBHOM
00CYXIE€HUH BOIIPOCOB,
Y4YaCTBYIOT B AUCKYCCHH,
BJIJICFOT MOHOJIOTHYECKOH 1
JIMaOrHYecKoi popmamu
peun.
45 CrpoeHue 24.02 dopmMupoBaHue YwMmerot cocmasnsimy. | Pezynsimugnvie: BBIIOIHAIOT
3JEKTPOHHBIX MI03HABATEIbHBIX CXEMBI CTPOCHUS 3aJlaHKe 110 PEUIOKEHHOMY
0000ueK aTOMOB HHTEPECOB, aToMoB nepBbix 20 ANTOPUTMY, a TAKKe

HaIlpaBJICHHLIX Ha

3JICMCHTOB B

CaMOCTOATECIbHO COCTABIIAIOT




U3YYCHHE IPUPOTHBIX
00BEKTOB, TOHUMAHUS
[IEHHOCTHU MIPUPOJIBL.
DopMupOBaHUE
9KOJIOTIYECKOM
KyJIBTYPBI Ha OCHOBE
MIPU3HAHUS [IEHHOCTU
JKH3HU BO BCeX €€
TIPOSIBJICHUSIX.

MEPUOANYECKOMN
CHCTEME; 00BACHAIOM.:
(hM3HYECKUI CMBICIT
HOMEPOB T'PYIIIBI U
nepuoja, K KOTOPhIM
MPUHATISKUT
anemenT B IICXD
J.. Menneneena,
3aKOHOMEPHOCTH
N3MCHEHUS CBONCTB
3JIEMEHTOB B IIpenesax
MaJIbIX TIEPUOIOB U
TJIABHBIX TOTPYIII.

TIJIaH BBITOHEHUS 3aJaHus.
Ilosnasamenvnvie:
BOCIIPUHUMAIOT UH(OPMAITUIO
Ha CITyX ¥ BU3YyaJIbHO,
CTPYKTYPHUPYIOT TEKCT,
BBIJIENISISI B HEM
BTOPOCTENEHHYIO U TJIaBHYIO
WH(pOPMAIUIO, TAFOT
OTIpeneNeHre MOHATHSM.
Kommynuxkamuenvle. BIaAeiOT
B YCTHOM U NUCBMEHHOMN
pedblo, y4acTBYIOT AHAJIOTE, a
TaKXe B KOJUIEKTUBHOM
00CYXIEHHUHU BOIIPOCOB.

46

ITepuoanyeckuit 3aKoH
.. MenaeneeBa u
CTpOEHHE aToMa

02.03

OrnpenensatoT CBOIo
JWYHYIO MO3HIINIO,
aJIeKBaTHYIO

b depeHIInPOBAHHYIO
CaMOOIIEHKY CBOUX
YCIIEXOB B yuebe

Hayuamca:
OIIHCBIBATH U
XapaKTepHU30BaTh
TaOIMIHYIO hopMy
TIICX5 A.1.
MenneneeBa; aemaTh
YMO3aKIIIOYEHUS O
XapakTepe U3MCHEHHS
CBOMCTB XUMHUUECKHUX
2JIEMEHTOB C
YBEIMYCHHUEM 3aPSI/IOB
ATOMHBIX SIAEP.
Honyuam
603MOINCHOCHb
HAYy4umsCcsi.
MIPUMEHSTH 3HAHUS O
3aKOHOMEPHOCTSX
MEPUOIUUECKON
CHCTEMBI XUMHUYECKHX
JJIEMEHTOB NS
OOBSICHEHUS U
MIPEJBUCHUS CBOWCTB

Pezynamuenuvie:

[Inanupyrot cBou NEHCTBUS B
COOTBETCTBHH C
IIOCTABJICHHOM 3a/1a4yeil u
YCIIOBHSIMH €€ Pean3aIiin

IlosnasamenvHule: CTaBAT

1 GOPMYIHPYIOT IENH U
poOJIEMBI YPOKa; OCO3HAHHO
Y MPOU3BOIILHO CTPOSIT B
YCTHOI 1 TUCBMEHHOU (popme

Kommynuxamuensie:
Bnanenne MOHOIOTHYECKOH 1
JTMAIOTUYECKON hopMamMu
peun




KOHKPCTHBIX BCIICCTB

47- XapakTepucTHKa 03.03 dopmupoBaHue Hayuamcsa: Pecynamuensie: ctaBar
48 XUMHYECKOTO 3JIEMEHTA MO3HABATEIIBHBIX XapaKTepPHU30BaTh y4eOHbIC 3a7a4l Ha OCHOBE
Ha OCHOBAHHH €0 UHTEPECOB, XUMHYCCKUE COOTHECEHUS TOr0, UTO YKE
MTOJIOYKEHUS B HaIpPaBJICHHBIX Ha 37eMeHThI 1-3 —To W3BECTHO U YCBOCHO
MIEPUONYECKON H3YyUEHUE MPUPOIHBIX Mepro/ia Mo ux YYaIIMMCs, U TOTO, 4TO eIlé
CHUCTEME. 00BEKTOB, TOHUMaHUS nonoxenuro [ICXD HEU3BECTHO
LIEHHOCTHU [TPUPOBI. 1. Menneneesa. Iloznasamenvhuie:
dopmupoBaHue Honyuam CaMOCTOSTEIBHO BBIICISIOT U
9KOJIOTUYECKOMN B03MOINCHOCHL hopMyITHPYIOT
KYJIbTYpbl Ha OCHOBE HAYYUmMvCsL: MO3HABATEIbHYIO 11E11h
MPU3HAHUS [IEHHOCTH OIKMCHIBATh Kommynuxamugnule:
JKU3HU BO Beex e€ H3yYeHHbIC 00HEKThI (hOopMYITHPYIOT COOCTBEHHOE
MIPOSIBJICHHUSX. KaK CHCTEMBI, MHEHHE U TIO3UIINI0, 331a0T
MIPUMEHSIS JIOTHKY BOIIPOCHI, CTOST TIOHATHBIC
CHCTEMHOTO aHaJIn3a JUISl TApTHEpA TIOHATHS
49 3HaveHne 09.03 dopMupOBaHHUE 3HaroT GopMyaupoBKy | PezynamusHbie: CTaBAT
[lepnomuaeckoro MMO3HABATEIHHBIX MEPUOIUYCCKOTO ydeOHbIe 331a91 Ha OCHOBE
3aKOHA U HHTEPECOB, 3aKOHA, OIPECIICHUE | COOTHECEHHs TOrO, YTO yiKe
[Tepuommaeckoit HaIpaBJICHHBIX Ha nepuona, GU3NYECKUi | U3BECTHO U YCBOEHO
CHUCTEMBI XUMHUECKHUX H3y4eHNE PUPOIHBIX cmbica Ne mepuoa, YYalIuMcs, ¥ TOTO, 9TO eMIé
anementoB [I.1. 00BEKTOB, TTOHMMaHUS orpesieNieHre TPYIIbI, | HEM3BECTHO
Menneneena. IIEHHOCTH TTPHUPOJIEL. (dusuueckuii cMpic Ne | Tlosnasamenvhule:
TPYIIIIBL. CaMOCTOSITEIHHO BBIICISIIOT U
opmymnpyioT
MMO3HABATEIHHYIO 1ENTh
Kommynuxamuensie:
(hopMyIHPYIOT COOCTBEHHOE
MHEHHUE ¥ TIO3UITHIO, 3a]1af0T
BOIIPOCHI, CTOAT MOHSATHBIE
JUTSI TAPTHEPA TTOHATHUS
Paznen 5. Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakunun (11 yacoB).
50 Honnas xumudeckas 10.03 OpueHTHPYIOTCS B 3HaT XuMuyecKoe Pezcynamuenvie: 0co3HAIOT TO,
CBSI3b. HPaBCTBEHHOM NOHsiMue: VIOH, YTO YK€ YCBOCHO U TO, YTO

COACPI)KAHUU U CMBICJIC
COOCTBEHHBIX IMOCTYIIKOB

MOHHAS XUMHAYECKAs
CBS3b. YMEIOT

elé Hy»KHO YCBOUTb, HA
OCHOBE 3TOr'0 CAMOCTOSATEIIBHO




OIPEICTSATh HOHHYIO
CBSI3b B XUMHUECKHAX
COEIMHEHHUSX,
COCTABJIATEH CXEMBI
00pa30BaHUs HOHHBIX
COCIMHEHU.

CTaBAT yUcOHbBIC 3a/Ia4H.
Ilosnasamenvnuie:
BOCIIPUHUMAIOT UH(OPMAIHIO
Ha CITyX ¥ BU3YaJlbHO,
CTPYKTYPHUPYIOT TEKCT,
BBIJIENISISI B HEM
BTOPOCTENEHHYIO U TJIaBHYIO
WH(pOPMAIHIO, JJAI0T
OTIPEJICIICHUE TTOHSITUSM,
CPaBHHMBAIOT U TPYIIIUPYIOT
00BEKTHI.
KommynukamueHvle: BIaieioT
YCTHOW M IMCBMEHHOU peyblo,
YYacTBYIOT B JTHAJIOTE, a
TaKke B KOJUIEKTUBHOM
00CYXIIEHUH BOITPOCOB.

o1

KoBanmenTHas
XHAMUYecKas CBI3b
KoBanenTHas
HETIOJISIpHAS CBS3b.

16.03

®opMUpoBaHUE
CITIOCOOHOCTH YYaIIUXCS
K CAMOPa3BUTHIO U
caM000pa30oBaHHUIO Ha
OCHOBE MOTHBAIIH K
00y4YEHHIO U TIO3HAHUIO.

3HAIOT ompeelicHNe
HETIOJISIPHOU
KOBaJICHTHOH CBSI3H,
MeXaHN3M
o0pa3oBaHUs CBSI3H.

Pezynamuenuvie:
CaMOCTOSITENBHO ONPEENAIOT
LeJb Y4eOHOM e TeNbHOCTH,
IUIaH BBIIOJIHEHUS 3aJaHuil,
OLIEHMBAIOT IPAaBHUJIBHOCTD
BBITIONTHEHUS 3aJaHHN.
IlosnasamenvHule: BBIOCISIOT
1 GOPMYIHPYIOT
MMO3HABATEIbHOM IEIH,
M3BIIEKAIOT HEOOXOTUMYIO
nH(hOpMAaIK U3 TEKCTa,
CTPOSAT JIOTHYECKHE LETIOYKU
paccyKaeHuM.
Kommynuxamusnuie: Bnaierot
YCTHOW U MUCBMEHHOM peyblo,
Y4YacTBYIOT B MAJIOTE, a
TaKXe B KOJUIEKTUBHOM
00CY>XJJEHUHU BOITPOCOB.

52

KoBanenTHas nojiipHasd
CBA3b.

30.03

dopmupoBaHUe
OTBETCTBEHHOI'O

3HaK0T onpeseneHne
3JIEKTPOOTPULIATENEHO

PeZyﬂﬂmuSHble.’
CaMOCTOATCIIbHO OMPCACIIAIOT




OTHOULIEHUS K YYEHUIO,
TOTOBHOCTH K
CaMOPa3BUTHIO.
DopMupOBaHUE
WUHTEJUIEKTYaIbHBIX
YMEHUH, CTPOUTH
paccyXueHus,
aHAJIN3UPOBATH, JEIATh
BBIBO/IbI

CTH, KOBAJICHTHOM
MIOJIIPHOU CBSI3H,
MeXaHU3M
00pa30BaHus CBA3M.
Ymeror onpenensrs
KOBAJICHTHYIO
MOJISIPHYIO CBSI3b B
COEIMHEHUSX,
3aMHChIBATh CXEMY
0o0pa3oBaHUs CBSI3H.

1eNTb Y4eOHOM e TebHOCTH,
TIJIaH BBITIONTHEHUS 3a[aHU,
OLIEHMBAIOT IPABHIILHOCTD
BBIIIOJTHEHUS 3aJaHUH.
Iloznasamenvhvie: BBIIETSIOT
1 QOPMYIHPYIOT
IMO3HABATEIBHOM I1EIIH,
M3BJIEKAIOT HEOOXOIUMYIO
WHPOPMAIIH U3 TEKCTA,
CTPOSIT JIOTHYECKHE [ETTOYKU
paccy X IaeHuM.
KommyHukamueHvle: BIaeiOT
YCTHOW U MUCBMEHHOM PEYbIO,
YUYacTBYIOT B JIHAJIOTE, a
TaKke B KOJJIEKTHBHOM
00CYKJICHUH BOIIPOCOB.
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Merammyeckas
XUMHYECKAS CBSI3b.

31.03

®opMUpoBaHUE
OTBETCTBEHHOT'O
OTHOIIICHUS K yuéOe Ha
OCHOBE MOTHBAITUH K

00y4YEHHIO 1 TTO3HAHHUIO.

3HalT XuMuyeckoe
nouamue:
METaUIMIECKAs CBSI3h,
COCTaBIISIIOT CXEMEI €€
o0Opa3oBaHUS

Pezynamuensie: mnanupyoT
y4IeOHYIO ACSITEBHOCTD,
OILIEHWBAIOT MTPABUIBLHOCTh
BBITIOJTHEHUS yaeOHBIX
JIEACTBUN.

Tlosnasamenvhole:
BOCIIPHHHUMAIOT HH(OPMAITHIO
Ha CITyX ¥ BU3yalbHO, TAI0T
OTIpeNeNeHUs TTOHSTHSM,
CPaBHHUBAIOT U TPYMITUPYIOT
00BEKTBI, HAXOIAT
3aKOHOMEPHOCTH.
Kommynuxamuenwie:
YYacTBYIOT B JTHAJIOTE,
0(OpPMITSIOT CBOM MBICIH B
YCTHOH 1 TUCBMEHHOU opme.

54

CrerneHb OKUCICHHS.

06.04

Y4acTBYIOT B quanore
Ha OCHOBE
PpaBHOIIPaBHBIX
OTHOIIICHHUH 1

3HaoT OIIPEACICHNC
IOHATHA «CTCIICHb

OKHCJICHUS» . Y MCIOT
OIpeALCIIATh CTCIICHD

Pecynamuegnvle: craBst
y4eOHbIe 321291
(caMOCTOSITENBHO, IIPH
TIOMOIIH YYUTEINS),




B3aUMHOI'O YBaXCHUA,
BhIpabaThIBas odriee
perieHue.

OKHCJICHUA 110
(hopMmyie BelecTBa U
COCTAaBJIATH

(hopmyIel IO

CTCIICHU OKHCJICHUS,
HCIIOIB3Ys IIPU ITOM
psn
AJIEKTPOOTPHUIIATEIIHHO
CTH.

TUTAHUPYIOT Y4eOHYIO
JEATENLHOCTD, OLIEHUBAIOT
MPaBUJILHOCTh BBITTOJHEHHSI
NEUCTBUH 1 BHOCST B HUX
KOPPEKTHUBBI.
Tlo3nasamenvnule:
CTPYKTYPHUPYIOT TEKCT,
BBIJIENISISI B HEM
BTOPOCTEIICHHYIO U TJIaBHYIO
WH(pOPMAIHIO, J]AI0T
OTIPEICIICHUE TTOHITUSM,
YCTaHABJIMBAIOT MPUYUHHO-
CIIE€ICTBEHHEIE CBSI3H.
KommyHnuxamuegnvie: yMeIOT C
JIOCTATOYHOM MOJTHOTOH U
TOYHOCTBIO BEIPAXKaTh CBOU
MBICJIH, BJIAJICIOT
MOHOJIOTHYECKOH U
Jrajorudeckon popmamMu
pedn.
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Pemenue ynpaxxueHuit
o Teme «CTeneHb
OKHCIICHHS

07.04

Y4acTBYIOT B AUAJIOre
Ha OCHOBE
PaBHONPaBHBIX
OTHOILIEHUH U
B3aMMHOI'0 yBa>KEHU,
BEIpa0aThIBast 001Iee
peliIeHue.

3HAIOT onpeelcHne
TIOHATHUS «CTETEeHb
OKHUCIICHUS . Y MEIOT
OIIpENeNsTh CTEIIEHb
OKHICIIEHUS 10
(hopmyne BemecTa 1
COCTaBIISITh
(hopMymBI TIO
CTETIeH! OKUCIICHUS,
UCTIOJNB3YS TIPH ITOM
piaA
AJIEKTPOOTPHUIATENHFHO
CTH.

Pezynamuenvie: crapst
ydeOHbIe 33/1a91
(caMOCTOSTENBEHO, TIPH
TTOMOTIIX YYUTENS),
TUIAHUPYIOT YIEOHYTO
JIeITENBLHOCTD, OLIEHUBAIOT
MPABUIIEHOCTH BBITTOTHEHHUS
NENUCTBUI M BHOCST B HUX
KOPPEKTHBBL.
Tosznasamenvnwie:.
CTPYKTYPHPYIOT TEKCT,
BBIIIEISS B HEM
BTOPOCTENIEHHYIO U TJIABHYIO
nH(OpMAITHIO, TAIOT
OIpEJENICHUE MOHSITUSAM,
YCTaHABIMBAIOT PUYUHHO-




CIICACTBCHHEIC CBSI3H.
Kommynuxamusnvie: ymeror ¢
JOCTaTOYHOM ITOJIHOTOM U
TOYHOCTBHHO BI)Ipa)KaTb CBOH
MBICJIH, BIIAJCIOT
MOHOJIOTHYECKOH U
JMAJIOrMYeCcKol hopMamMu
peun.

56 OKHCITUTENBHO- 13.04 ®dopMupoBaHUE 3HAT XuMuyeckue Pecynamuensvie: ctaBar
BOCCTaHOBHUTEIIbHBIC OTBETCTBEHHOT O NOHAMUSL: yueOHbIe [IENH,
peaknuu. OTHONICHUS K YICHHIO OKHCIIUTEIb U CaMOCTOSITEITBHO
UCIIONIB3YS CHEUANBHO | BOCCTAHOBHUTEINb, AHAITM3UPYIOT YCIIOBHS
N0/I00paHHbIC CPENICTBA. | OKHCICHUE U JOCTHDKEHUS 11EITH,
YMeHue oreHnTh BOCCTaHOBIICHHE. OLIEHUBAIOT IPABUIILHOCTD
CTENeHb ycrexa Win Onpeoenaiom: BBITIOJTHEHNUS JICHCTBUSI.
Heycrexa CBOeH CTEIEHb OKUCIICHUS Ilo3nasamenvhvie: BBIICIAIOT
JeATeTbHOCTH JJIeMEHTa B HEoO0XO0IMMYI0 HH(OPMALIIIO
COCIMHEHMH, U3 IPOYUTAHHOTO TEKCTA,
OKHCITUTEIHN U CTPYKTYPHUPYIOT CBOU 3HAHUS,
BOCCTAQHOBHTEIN, THUIl | ONPEACISIOT KPUTEPHH IS
XUMHAYECKOW PEaKIIU | CpaBHEHUS (HaKTOB, SIBJICHHI.
10 U3MEHEHUIO Kommynuxamugnvie:
CTEIEeHHU OKUCIICHUS BBICITyIINBAIOT U OOBEKTHBHO
XHMHYECKUX OIICHUBAIOT JIPYTOTrO,
HIIEMEHTOB. YMEIOT BECTH JJHAJIOT,
BBIpa0aThIBast 001IIee
penieHue.
57- YmpaxHeHUs B 14.04 ®dopmupoBaHme YMeIoT onpeaensTh Pezynamuensie: mpeodpasyroT
58 COCTaBJICHUU 20.04 KOMMYHUKaTHBHBIX CTETeHb OKHUCIICHHUS MPAKTHYECKYIO 337349y B
OKHUCIIMTEIILHO- KOMIIETEHTHOCTHU B HIIEMEHTOB B N03HABATEIBHYIO,
BOCCTAHOBHUTEIBHBIX OOILIeHUH 1 COCJIMHEHHH, OCYIIECTBIISIFOT
PEaKITHIA. COTPYZHUYECTBE CO OKHUCITUTEIN U NO3HABATEIBHYIO Pe(IISKCHI0
CBEPCTHHKAMH. BOCCTaHOBHTEIIH, B OTHOUICHHUH JCHCTBHI IO
dopmupoBaHue OKHCJIEHUE U PELIEHHUIO TT03HABATENbHBIX
HMHTEJIEKTYaIbHBIX BOCCTaHOBJICHHE 3a/ad.

™M CHUM: AHAJIM3UPOBATH

Toznasamenvuvie: JaroT




TEKCT y4yeOHUKa

OIMpeACIICHUS ITOHATHAM,
MOT'YT HaliTH CIIOCO0 peleHus
MpoOJIEMHON 3a1a9u
Kommynuxamusnvie:
YUYaCTBYIOT B JIHAJIOTE,
KOJUIEKTUBHOM OOCYKJICHUN
MpOoOJIEMBI, BIAACIOT
MOHOJIOTUYECKOU U
Janoruueckoi Gpopmamu
peun.

59 O6006menne n 21.04 DopMHUpPOBAHUS YwMmeroT Pezynamuenvie: mnanupyoT
cCHCTEeMaTh3aIus KOMMYHUKaTHUBHBIX XapaKTepH30BaTh: HIOCIIeIOBATEIBHOCTD CBOMX
3HaHW#U 1o Temam «I13 KOMITETEHTHOCTH B [ICX9 J.1. JIECTBHI U TIPOTHO3UPYIOT UX
u IICXD IA.U. 0011eHnH U Menneneepa, 3HatOT pe3ymbTar.

MenneneeBa u COTPYAHUYECTBE CO COCTaB aToMa. Ilo3nasamenvHoie:

CTPOEHME aTOMa» U CBEPCTHHKAMHI. CocraBisor: BBIJIBUTAIOT apTYMEHTEI,

«CTpoeHne BemecTna. ypaBHEHUS yCTaHABJIMBAsI IPUIUHHO-

OxwucnuTensHo- OKHCIIUTENBHO- CIICJICTBEHHBIE CBS3U MEXKIY

BOCCTAHOBHUTEIBHBIC BOCCTAaHOBUTENIBHBIX M3y4aeMbIMU SIBICHUSIMH,

peaKIim. peakuuii. U3BJIEKAIOT HEOOXOJIUMYIO
nHpOpMaITHIo u3
HNPOYUTAHHOTO TEKCTA.
Kommynuxamugnwle: yMeroT
(hopMyIHpOBaTH COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh
CBOIO TOYKY 3pEHH,
OTCTauBaTh €€ HE
BPaXJICOHBIM JITSL IPYTUX
00pa3oMm; BIIaJCIOT
MOHOJIOTHYECKOH H
JMAJOTHYECKOr (hopMamMu
peyn.

60 KonTpomnsnas padora 27.04 dopmupoBanue YMEIOT BBIUUCIATL IO | Pezynsamugnvie: mpeoOpasyroT
o TeMe KOMMYHHMKAaTHBHBIX XUMHYECKUM MPAaKTUYECKYIO 3a7a4uy B
«[lepunognueckuii KOMIIETEHTHOCTH B YpaBHEHUSIM Maccy M0 | IIO3HABATEIbHYIO,
3aKOH U 00IIEeHNH U M3BECTHOMY OCYILIECTBIISIFOT




nepuoudecKas
CUCTEMA XUMHUYCCKUX
anemenTtoB /. W.
Menpeneena.
XuMuueckas CBSI3b.
OKHUCIIMTEIBHO-
BOCCTAHOBUTCIILHBIC
peaKIum)

COTPYIHHUYECTBE CO
CBEPCTHUKAMH.
DopMupOBaHUE
WUHTEJUIEKTYaIbHBIX
YMEHUI: aHAJIU3UPOBATh
TEKCT yueOHUKa

KOJIMYECTBY BEIIECTBA,
BCTYIIUBIICTO UJIN
HOJTy9aIOIIerocs B
pe3ynbTaTe peakiuu, 1
Ha000pOT.

MO3HABATEIBHYIO PE(IICKCHIO
B OTHOIIIEHHUHU JSHCTBUH 1O
PEIIEHUIO T03HABATENbHBIX
3ajad.

Iloznasamenvuvie: narT
OTpe/eNIeHUs IOHATHUSIM,
MOT'YT HallTH CITOCO0 pelIeHus
MpoOIEeMHON 3a/1auu
Kommynuxamuenvie:
YYacTBYIOT B JTHAJIOTE,
KOJIJIEKTUBHOM OOCYKJI€HUHU
MpOOJIEMBI, BIAICIOT
MOHOJIOTUYECKOU U
Janornueckoi popmamu
pedn.

61
62

[ToBTOpEHME MO TEME
«ITepBoHayanbHbIE
XUMHYECKHE
TTOHATHS

28.04
04.05

DopMUpPOBAHUS
KOMMYHHUKaTHBHBIX
KOMITETEHTHOCTH B
o0IIeHN 1
COTPYAHHYECTBE CO
CBEPCTHUKAMU.

VYmeroT
XapaKTEPU30BaTh:
XUMHYECKYIO
CHMBOJIUKY,
XHMHYECKHE
MOHATHUSA, GaKTHI,
OCHOBHBIC 3aKOHBI U
TEOPHUH, 3HAIOT COCTaB
aToMa.

CocCTaBsIOT:
YpaBHEHUS
OKHUCIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX
peaKuui.

OH JIOJDKCH UMETh
OCHOBBI
byHIaMEeHTaTBHBIX
3HAHMUH 110 XMMHU
(), TO3BOJISIOLITNE
BbIpaboTaTh

Pecynamuenvle: TIaHUPYIOT
HIOCIICIOBATEIbHOCTD CBOMX
JIEUCTBUM U TPOTHOZUPYIOT UX
pe3ymbTarT.
Ilo3nasamenvHoie:
BBIJIBUTAIOT apTyMEHTEI,
yCTaHABJIMBAsI IPUIHHHO-
CIIEJICTBEHHBIE CBS3U MEXKITY
U3y4aeMbIMU SIBICHUSIMH,
M3BIIEKAIOT HEOOXOUMYTO
nHGOpMAITHIO 13
HNPOYUTAHHOTO TEKCTa.
Kommynuxamugnole: yMeroT
(hopMyIHpOBaTH COOCTBEHHOE
MHEHHE, apryMEHTHPOBATh
CBOIO TOYKY 3pEHHH,
OTCTauBaTh €€ HEe
BPaXJIeOHBIM JITSI APYTUX
00pa3oM; BIaCIOT
MOHOJIOTHYECKOH U
JUaOrHYecKoi popmamu




IIPE/ICTABIICHUS O
COCTaBe BEIIECTB, UX
CTPOCHMH,
IIPEBPALLCHUSX,
IIPaKTUYECKOM
WCIIOJIb30BaHUN, a
TaKkxke 00
OIIaCHOCTH,
KOTOPYIO OHU MOT'YT
IIPEACTABIISTH.
N3yuas xummnro,
y4daiuecs y3HarT O

peun.

MaTEpUAITBHOM
€IMHCTBE BCEX
BEILIECTB
OKPY)KAFOIIIEro
MUpa,
00yCIIOBICHHOCTH
CBOWCTB BELIECTB UX
COCTaBOM U
CTPOEHHUEM,
[I03HABAEMOCTH U
IIPEACKA3YEMOCTH
XUMHUYECKUX
SBJICHUIA.
63 Hrorosas koHTpOIHHAS 05.05
paborta.
64 [ToBTOpeHue.mo Teme 11.05
65 «Baxmneitmme 12.05
TIPEeICTaBUTEIN
HEOPraHWYeCKHX
BEILIECTB.
KonuuectBennsie

OTHOIICHUA B XMHUU.




66 [ToBTOpeHUE. IO TeMe 18.05
67 «OCHOBHBIC KJIaCChI 19.05
HEOPTaHUYECKUX
COEAMHEHUI
68 [ToBTOpEHUE. IO TeMe 25.05
69 «[lepuonnyeckuii 26.05
3aKOH M
MEPUOUECKast

CHUCTEMA XUMHUYCCKUX
anemenTtoB /. W.
Menneneesa. CtpoeHue
aToma

[Ipumeuanus: B cBs3u ¢ coBmaieHneM ypoka XUMHUH B 8 a 1 80 Kj1acce Mo paciucaHuIo ¢ Mpa3aHuYHbBIM JHeM (23 deBpans, cpena — 1 gac),

craHupoBaHo BMecto 70 - 69 yacos.

KanenmapHo — TeMaTryecKoe IIIAaHUPOBAHUE T10 XMMUH, 9 Kiace

(2 yaca B Hezel0, BCEro 65 4acoB)

Ne

ypoKka
MJI1aH

Ne Tema ypoka
ypo
Ka
nia

Koa-Bo
4acoB

Jara
IUIaH

Jlara
dakr

ITpumeua
HUS

TEMA 1. TloBTOpeHue u 00061enne 3Hanmii mo Kypcy 8 kinacca. Xumuveckue peaknuu. (12 yacos).

1 Knaccudukarus XuMUYECKUX COETUHEHUN. 02.09
Knaccudukarus XMuMUYECKUX COCIMHEHUIN. 07.09
Knaccuukanus XuMHIECKUX PEAKIHN. 09.09




4 CKOPOCTb XMMUYECKOHN PEaKIIUu. 14.09
5 Karanus. 16.09
6 OnexTponauTHyueckas auccorpanusi. OCHOBHbIE TOJIO0XKEHUS TEOPUU 21.09
AIIEKTPOIUTUYECKON TUCCOIHAIINY.
7 XUMHUYECKUE CBOMCTBA KUCIIOT KaK AIIEKTPOJIUTOB. 23.09
8 XUMHUYECKUE CBOIICTBA OCHOBAHUH KaK JJIEKTPOJIUTOB. 28.09
9 XUMHUYECKUE CBOIMCTBA COJIEH KaK 3JIEKTPOJIUTOB. 30.09
10 I'uaponms coneit 05.10
11 Ilpakmuueckan paboma 1 «Penienne skciepruMeHTaIbHBIX 3a/1a4 110 TEME 07.10
«ONEKTPOIUTHIECKAS TUCCOITUATIHSY
12 Bxonnast koHTposibHAs paboTa. 12.10
TEMA 2. Hememannot u ux coeounenus (25 u)
13 OO6mrast XxapaKTepuCTHKAa HEMETAJIJIOB. 14.10
14 O6mras xapakrepuctuka anemMeHToB VIIA rpynmsi- rajoreHoB 19.10
15 CoennHeHns rajJoreHoB 21.10
16 Ilpakmuueckasa paboma 2 «VI3ydeHne CBOMCTB COJSTHON KUCIOTHD 26.10
17 OO6mras xapakrtepuctuka 3nemMeHToB VIA rpymnmbl- XxaaskoreHos. Cepa. 28.10
18 CepoBonopoa u Cyab(uabl. 09.11
19 KucnopoaHbeie coemMHEeHUsI CEepHI. 11.11
20 Ilpakmuueckan paboma 3 «/I3ydyeHve CBOICTB CEpHON KHUCIOTHD) 16.11
21 OO01as XxapakTepUCTUKa AJIEMEHTOB VA rpynmbl. A30T. 18.11
22 Ammuak. Conu aMMOHMUS. 23.11
23 Ilpakmuueckan paboma 4 «[lonyuenne aMmmMuaka v €ro CBOMCTB» 25.11
24 Kucnopoanbeie coemuHeHUs a30Ta. 30.11
25 docdop 1 ero coeTMHEHUS 02.12
26 OOm1ast xapakTepucTUKa 311eMeHToB [VA rpynmsl. Yriuepos. 07.12
27 Kucnoponnsie coequHeHus yriaeposa. 09.12
28 KonTposnpHast pabota no reme «I'anorensl. A3ot.Yriaepom» 14.12
29 Ilpakmuueckas paboma S «IlonyueHue yriekuciaoro ra3a u U3yueHue ero 16.12
CBOMCTB»
30 YrieBoaopoisl 21.12




31 Kucnoponocoaepxarire opraHuuecKre CoeTuHEHUsI. 23.12
32 Kpemunii u ero coenuHeHus. 28.12
33 CunukaTtHasi IPOMBIIUICHHOCTb. 11.01
34 [Toyuenue HEMETAIOB 13.01
35 [Tonyyenue BaXXHENIINX XUMHUECKUX COSAMHEHUN HEMETAILIOB. 18.01
36 O06o06maromuii ypok 1o teme «HemeTamisl 1 UX COeTUHEHUSD) 20.01
37 Konmponsnas paboma 25.01
o TeMe «HeMeTramiel 1 MX COeTMHEHUSD)
TEMA 3. MeTtaibl 1 ux coequnenns (13 yacos)
38 OO0mmas XxapakTepUCTHKA METAJIOB. 27.01
39 XVWMHYECKUE CBOWCTB METAIIJIOB 01.02
40 OO0mas XxapakTepHUCTHKA MISTIOYHBIX METAJIJIOB 03.02
41 OO6mras XxapakTepuCTUKA MIEI0YHO3EMEbHBIX METAJIJIOB 08.02
42 JKecTkoCTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUS 10.02
43 Ilpakmuueckasa paboma 6 «KecTKOCTb BOJBI M CITOCOOBI €€ YCTPAHCHUS» 15.02
44 ANIOMUHUI U €r0 COETUHEHUSI 17.02
45 JKenes3o u ero coequHEHUI 22.02
46 Ilpakmuueckasa paboma 1 «PeiieHne SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME 24.02
«Metamib»»
47 Koppo3us MeTamioB 1 criocoObl 3alUTHI OT HEE 01.03
48 Mertamibl B ipupoe. [lonsarue o MmeTaumyprumu. 03.03
49 Koumponsnas paboma 10.03
1o teme «MeTayuib»
50 O6006maromui ypok 1o teMe «MeTamibhy 15.03
TEMA 4. Xumus v okpy:kaiomas cpeaa (2 yaca)
51 XuMHU4uecKasi OpraHu3alys MIAHEThl 3eMJs 29.03
52 OxpaHa OKpyXarouleil cpeibl OT XMMHUYECKOTO 3arpsi3HEHUS 31.03
TEMA 5. O60061menue 3HaHNH M0 XHMHH 32 KypPC 0CHOBHO¥ mKo0.bl.(13 yacoB)
53 BemectBa 05.04
54 BemectBa 07.04
55 XUMHUYECKUE PEAKIIUU 12.04




56 XUMHUYECKUE PEAKITUU 14.04
Y OCHOBBI HEOPraHUYECKON XUMHUHU 19.04
58 OCHOBBI HEOPraHUYECKON XUMHUHU 21.04
59 KadecTBeHHBIE peakIyi Ha HOHBI M HEKOTOPBIE Ta3000pa3HbIe BEIIECTBA. 26.04
60 Hmozosas konmponvnasn padoma. 28.04
61 AHaM3 UTOTOBOM KOHTPOJIBHOM PabOTHI. 05.05
62 [ToaroroBka mpoexra 12.05
63 3amura mpoeKTa 17.05
64 [ToBTOpenue no Teme «Knaccudukammss XAMUIECKUX BEIIECTBY 19.05
65 [ToBTOpenue no Teme «HemeTabl 1 METAILITBI 24.05

[Ipumeuanue: B cBs3u ¢ coBMmaieHneM YpOKOB XUMHH B 9 Kitacce 1Mo pacmucaHuio ¢ mpa3aauyHbiMu qHIMH (08 mapTta, BTopHUK — 1 4yac ; 03 mas,
BTOpHUK— | 4yac ; 10 mas, BTopHUK — 1 yac), crutaHupoBaHo BMecTo 68 - 65 yacoB
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