MYHHIIUNIAJIbHOE OI0)KEeTHOE 0011e00pa3oBaTe/ibHOE YUpeKIeHue
Ean3zaBeTroBckasi cpeaHsisi 001eo0pa3oBare/ibHas MKO0Ja A30BCKOI0 pailoHa

Pabouas nporpamma

10 XUMHHU

OCHOBHOE o011ee oOpa3zoBanue_8 - 9 kiacchel

2022-2023 yueOHbIii roj



IHosicHuTEeNLHAA 3aNIUCKA

PaGouas nporpamma no xumuu s 8,9 Ki1accoB pa3paboTaHa HA OCHOBE:

- (enepanpHOr0 rocynapcTBEHHOro  00pa30BaTENLHOTO  CTaHIAPTAa OCHOBHOTO  OOILIETo
obOpazoBanus» (mpukaz MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «OO6 yrBepkaeHUU U
BBEJICHUU B JIeiiCTBHE (eiepaIbHOr0 rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO
oO1mero oopa3oBaHus);

-IIPUMEPHON OCHOBHOM 00pa30BaTEIBHON MPOTpaMMbl OCHOBHOTO 00IIero oopasosanus (0mo0peHa
benepabHBIM  y4eOHO-METOMUYECKAM OOBEIMHEHHEM M0 oO0meMy OoOpa30oBaHHIO, IPOTOKOI
3acemanus ot 08.04.2015 Ne 1/15, B penakiuu nmpotokosia Nel/20 ot 04.02.2020r);

YMK: - yueOnuka (YMK O.C.I'abpuensina): Xumust. 8ki.: yae0. st o6meoOpa3osar.
yupexaenuit / O.C. I'abpuensn, U.I'. Octpoymos, C.A.CnankoB — Mocksa «IIpocsemenne»,2021

- yaueonuka (YMK O.C.I'abpuensiaa): Xumus. 9xir.: yue6. st o6meoOpa3oBat. opraHu3aiui /
O.C. T'abpuensn, U.I'. Octpoymos, C.A.CnankoB — Mocksa: « IIpocsemenney, 2020.

- lN'abpuensm O. C. Mertoaudeckoe nmocodue s yaurtens. Xumus. 8—9 k. — M: Jlpoda, 2020.
-9 xi.: lunaktuueckue marepuansl. — M.: biuk mtoc, 2021.

- 'abpuenam O. C. HacronbHas kHura yuurens xumun. 8§ — 9 ki.2021

-I'abpuensam O. C., bepeskun I1.H. «Xumus. KoHTposabHbIe 1 IPOBEpOUHBIE

pabote» 8-11 kmaccel. [Ipocsemenue. .2021

[udpossie oOpazoBarensHbie pecypcbl — kouiekius [IOP mo xumumu.
Y4yebHo-npakTHUYECKOE U Y4eOHO-1a0opaToOpHOe 000py/A0BaHUE:

Ob6opynoBanue «Touka pocTan-

Habop MpoOUPOK, KOJIO, ITATUBOB, CIUPTOBOK; HAOOP pEaKTUBOB MO HEOPTAHUYECKON U
OpraHN4YeCKOM XUMHH.

HNudopmannonnsie cpeacraa (MuTepHeT-pecypce).

1. www. edu.ru - "Poccuiickoe oopazoBanue" denepanbHblid MOPTA.

2. www.school.edu - "Poccuiickuii 001eo0pazoBarebHbIN mopTai'.

3. www.school-collection.edu.ru/ Equnas komnekmus udpoBsix 00pa3oBaTeibHBIX PECYypCcoB

4. JlokyMeHTalus1, pabo4yre MaTepralibl sl YYUTEIsI XUMUH WWW.it-n.ru «CeTh TBOPUSCKHUX
YUUTEICH

6. OTKPBITHIH KJTacC CETeBBIC 0Opa3oBaTeIbHBIC COO0IECTBa WWwWw.0penclass.ru

7 www.festival.1september.ru  ®ectuBasnp nemarorudeckux uaek "OTKPBITHINA YPOK"

8 NnTepHeT-pecype «EnuHas KoyuteKIus muQpoBbIX 00pa3oBaTeIbHBIX pecypcoBy. — http://school-
collection.edu.ru

9 UnrepHet-pecype «becriaraeie Buneoypokn» -http://InternetUrok.ru/ru/besplatnye/

10.http://www.fipi.ru — denepanbHblii HHCTUTYT TEIArOTHYECKUX H3MEPCHHIA.
11.resh.edu.ru
- IIeJIEBOTO pasjieiia OCHOBHOM 00pa30oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs

MBOY Emm3zaseroBckoiit COIII;
- (enmepasbHOTO TOCYAApPCTBEHHOTO O0Opa30BaTEIILHOIO CTaHAApTa OCHOBHOTO  OOIIEro
oOpazoBanus» (mpukaz MwunoOpHayku Poccum ot 17.12.2010 Ne 1897 «OO6 yTBepkIeHHH Hu


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

BBEJICHUU B JIeiicTBHE (eiepaIbHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOrO CTaHapTa OCHOBHOTO
o01iero o6pazoBaHus);

- MPUMEPHON MPOTPAMMBI IO XUMUU OCHOBHOT'O 00IIIET0 00pa30BaHUS ¢ UCTIOIB30BAHUEM
aBTopckoit mporpammbel O,C,I"'abpuensina [Iporpammer 11 0011e00pa30BaTENbHBIX YUPEIKICHHIA.
Xumus.8-9kmaccer, O.C. I'abpuensin, C. A. CnaakoB. MockBa «IIpocBemenue» 2021r).

- yuebnoro mnana MBOY EmmzaBeroBckoii COLI na 2022-2023 yueOHbIi ron (mpuka3 oT
16.08.2022r Ne98);
- kanenmapHoro yueoHoro rpadpuka MBOY EmmzaseroBckoit COI na 2022-2023 y4eOHBINA TOA
(mpukas ot 30.08.2022r Ne103);
- (enepaibHOrO nepeyHs y4yeOHHUKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO B 00pa3oBaTeIbHOM
nporecce B 0011e00pa3oBaTeIbHbIX OpPraHU3alMsIX B COOTBETCTBUHU C MpHUKa3zaMu MuHHCTEpCTBa
[Tpocsemenust P® or 20.05.2020 roma Ne 254 «O6 yrBepxkaeHuu (eaepansbHOr0 MepedHs
Y4eOHMKOB, JONMYIICHHBIX K HCIOJIB30BAHUIO MPHU pPEANTHU3ALUN HMEIONIMX TOCYIapCTBEHHYIO
aKKpeIUTAIHI0 00pa3oBaTEeIbHBIX MPOTPaMM HAa4YalbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEeIHETOo
ob1miero o0pa3oBaHus OpraHU3aMIMHU, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO ACATEIBHOCTE) H OT
23.12.2020r Ne766 «O BHeceHHHM W3MEHEHUH B (heepanbHbIi epeyeHb YU4eOHUKOB, TOMYIIEHHbBIX
K  WCIOJIb30BAaHMIO  IpU  peaau3alMd  HMMEIOUIMX  IOCYJapCTBEHHYIO  aKKpEIUTALUI0
00pa3oBaTeNbHBIX IMPOrPaMM HAyaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeJHero oOLIero
o0pa3oBaHUs OpraHM3aLusIMH, OCYILECTBIAIOIIMUI 00pa3oBaTeNbHYIO
NesITeNIbHOCTbYTBEPKAEHHBINM TpukazoM MunucteperBa Ilpocsemenust PO ot 20.05.2020 roga Ne
254,

- npukaza MBOY Enuzaserosckoit COII « OO0 yTBep»AeHUH NepeyHs y4eOHUKOB,

ucnosb3yemMsix B yueoHoM nponecce B MBOY Enuszaserosckoit COII B 2022-2023 yyedbHoM
roay» ot 30.05.2022 roma Ne71

Ilnanupyembie pe3yJbTAaThl 0CBOCHUA Y4eOHOI0 Kypca XUMHMHU HA YPOBHeE
OCHOBHOT0 0011er0 00pa3oBaHusl.

JIN4HOCTHBIE Pe3yJIbTAThI:

1) oco3HaHue CBOEH STHUYECKON MPUHAJIEKHOCTH, 3HAHNE UCTOPUM XUMHH U BKJIaJia pOCCUMCKON
XUMHYECKON HAyKU B MUPOBYIO XUMHUIO;

2) hopMHpoBaHE OTBETCTBEHHOI'O OTHOIIEHUS K MTO3HAHUIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTH
yyaluxcs K HOB€ U3Y4YEHHBIX (DaKTOB, 3aKOHOB M TEOPUN XMMUU; OCO3HAHHOTO BBIOOpa U
MOCTPOSHHNE UHIMBUIYAIbHOM 00pa30BaTebHON TPACKTOPHH;

3) dbopMupOBaHUE [IETOCTHON €CTECTBEHHO-HAYYHOU KApTUHBI MUPA, HEOTHEMJIEMOMN YacThIO
KOTOPOI! SIBJIIETCS XUMHUYECKasi KapTHHA MUPA;

4) oBaieHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHSI HAYKH U
0OIIECTBEHHO! MPAKTUKH, B TOM YUCIIE U XUMUYECKUM;



5) ocBOEHHUE COIMATIBHBIX HOPM, ITPABHJI MIOBEACHUS, poJiei U (OpM COIMATBLHON )KU3HU B
COLIMYME, MPUPOJIC U YACTHOM KHU3HH HA OCHOBE SKOJOTHUECKON KYJIbTYPHI i 0€3011acHOTO
oOpallleHus ¢ BeleCTBaMU U MaTepuallaMy;

6) bopMUpoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU U
B3pPOCJIBIMH B Ipoiiecce 00pa3zoBaTesIbHOI, 00IIeCTBEHHO MOJIE3HON, y4eOHO-ICCIe0BATEIbCKOM,
TBOPUYECKOM U IPYTHX BUIOB JIEATEIBHOCTH, CBI3aHHBIX C XUMHEH.

CornachHo pa6oqel71 IIporpaMmMe BOCIIMTAHHM IIKOJIBI p€ain3alnsd BOCIIMTATEIIbHOT'O
IMOoTEHIOMaJIa Mpearojaaracr.

-1100yX/1IeHUE IKOJIBHUKOB COOJIIO/IaTh HA YPOKE OOIIEIPUHATHIC HOPMBI ITOBEJCHUS, TIPAaBUIIA
OOIIEHUS CO CTapIIUMHK (YIUTEISIMH) H CBEPCTHUKAMH (IKOJILHUKAMU ), TPUHIIUIIBI Y9eOHOH
JUCLUIUIMHBI U CAMOOPraHU3alMH;

-[IPUBJICYEHUE BHUMAHUS LIKOJbHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha YpPOKax SIBIICHUH,
opraHu3anus ux paboThl ¢ OIy4aeMOl Ha YpOKe COLMAIbHO 3HAaYMMOM UH(OpMaLuel — MHU-
LIMMPOBaHUE €€ 00CYKIEHUS, BbICKAa3bIBaHUS yJaAIlIUMHCS CBOETO MHEHHUS 110 €€ TOBOAY, BbIpa-
OOTKH CBOETO K HEIl OTHOILLICHMS;

-MCIIOJIb30BAHUE BOCIIUTATENIbHBIX BO3MOXKHOCTEM coaepkaHMsi Y4eOHOro ImpeaMmera uepe3
JEMOHCTpAlMIO JAETAM IPUMEPOB OTBETCTBEHHOI'O, TI'PaKJAHCKOTO TIIOBEJIECHHs, IPOSBICHUS
YEJIOBEKO-JIIOOMST B TOOPOCEPIEYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JJIsi YTCHMS,
3aja4 JUIsd peleHus, IpoOIeMHBIX CUTYallMH 11 00CYKJIeHHS B KJacce;

-IIPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (DOpM paboThl ydallUXCs: HHTEIJIEKTYalIbHBIX WID,
CTUMYJIMPYIOLIMX MO3HABATEIbHYI0 MOTHBALIMIO MIKOJbHUKOB; IUCKYCCHI, KOTOpBIE TAIOT YUalUM-
Cs1 BO3MOXKHOCTb ITPHUOOPECTH OMBIT Be/IEHUSI KOHCTPYKTUBHOTI'O J1Majiora; rpynnoBoi paboThl

Wi paboThl B Mapax, KOTOpbIE YdaT HIKOJBHUKOB KOMaHIHON pa0oTe M B3aMMOJICWUCTBHUIO C
IPYTUMH JIETbMU;

-BKJIIOYEHHUE B YPOK UTPOBBIX MIPOLEAYP, KOTOPBIE IOMOTAIOT MOAAEPKaTh MOTUBALUIO AE€TEN K
MOJIyYEHUIO 3HAHUMU, HaJa)XMUBAHHWIO MO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHWH B KJlacce, MOMO-
raloT YCTAHOBJIECHHUIO JOOpOXKeIaTebHOM aTMoc(hephl BO BpeMs ypOKa;

-opraiuzanys medcrsa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX YYalIUXCS HaJ MX HEYCIEBAIOLIUMU
OJHOKJIACCHUKAMHU, JTAOIIET0 KOJbHUKAM COLIMAIbHO 3HAYMMBIH OIBIT COTPYIHUUYECTBA U
B3aMMHOM ITOMOIITH;

-MHULIMAPOBAHKE U TIOAIEPKKA UCCIIE0BATENbCKON AEATEIbHOCTH IIKOJIBHUKOB B paMKax pea-
JU3alUy UMH UHIUBUYadbHBIX U FPYIIOBBIX UCCIEN0BATENBCKUX MPOEKTOB, UTO JACT LIKOJIb-
HUKaM BO3MOXHOCTb MPHOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIIEHHs TEOPETUYECKOI pobie-

MBI, HaBBIK T€HEPUPOBAHUS U 0(OPMIIEHHSI COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIHHOIO OTHOIIEHUS
K 9y)KUM HJiesiM, 0(OpMIICHHBIM B paboTax JIpyrux UCCIeAoBaTeiel, HaBbIK MyOIMYHOTO
BBICTYIUICHUS NIepe]l ayAUTOpUEN, apryMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHHUS.

MertanpeamerHbie pe3yJbTaThl:

1) onpenenenue 1esneit COOCTBEHHOT0 00yUYeHHs, TOCTAaHOBKA U (POPMYIIUPOBAHUE JTsI CeOST HOBBIX
3ajay;

2) mIaHUPOBAHUE MMYyTEeH JOCTHKEHUS JKEJITaeMOro pe3ybTaTa 00y4eHHs] XUMUU Kak
TEOPETHYECKOT0, TAK U SKCIIEPUMEHTAIBLHOTO XapaKTepa;



3) cooTHECeHHEe CBOMX JICHCTBUI C MIIAHUPYEMBIMU PE3yJIbTaTaMu, OCYIIECTBICHHE KOHTPOIS
CBOCH JIEATEIILHOCTH B MPOIIECCE TOCTHKECHUS Pe3ybTaTa, ONpeelICHUe CII0OCO00B JCHCTBHN PU
BBITIOJTHEHUH JTAOOPATOPHBIX U MIPAKTHYECKUX padOT B COOTBETCTBUU C MPABWIIAMU TEXHUKH
0€e301aCHOCTH;

4) onpezeneHre UICTOYHUKOB XUMUYECKOW HH(pOpMalny, e€ MolydeHrue U aHallu3, CO3/1aHne
MH(OPMALIMOHHOTO MPOAYKTA U €0 MPE3eHTaIHUS;

5) HCIIOJIb30BAHHUEC OCHOBHBIX MHTCIUICKTYAJIbHBIX onepauﬂﬁ: aHaJIM3a U CUHTE3a, CPaBHCHHUS U
CHUCTEMAaTHU3alu, O606H.I€HI/I$[ H KOHKPCTHU3allH, BBIABJICHUC ITPHUYNMHHO-CIICACTBCHHBIX CBSA3EH U
MMOCTPOCHUC JIOTUYCCKOTI'0O PACCYKIACHUA U YMO3AKIIFOUCHUA (I/IH,I[YKTI/IBHOFO, ACAYKTUBHOI'O U 110
aHaJIOFI/II/I) Ha MaTepuaji€ CCTCCTBCHHO-HAYYHOI'0 COACPIKAHU A,

6) YMCHHC CO34aBaThb, IPUMCHATL U Hp606p330BI>IBaTI> 3HAaKHW U CUMBOJIbI, MOJCIIN U CXCMBbI AJIA
PCUICHUA y‘lC6HI:>IX M IIO3HAaBAaTCJIbHBIX 3aJa4,

7) (bOpMI/IpOBaHI/Ie 1 Pa3BUTHC 5KOJIOTHUYCCKOI'O MBIIUJICHHSA, YMCHUC IIPUMCHATH €0 B
HOSHaBaTGHLHOﬁ, KOMMYHHKaTHBHOﬁ, CcoIMaJIbHOM IMPAKTHUKC U HpO(I)CCCHOH&HBHOfI OpUCHTALUU,

8) reHepupoBaHUe UCH U ONPEICICHUE CPEICTB, HEOOXOAMMBIX IS UX Peau3alIiu.

IIpenmeTHble pe3yJibTaThI:

1) ymenue 0003Ha4aTh XUMUYECKHE SJIEMEHTHI, Ha3bIBaTh UX U XapaKTepU30BaTh HA OCHOBE
MoJoXeHus B nepuoandeckon cucreme 1. 1. Menneneena;

2) hopMmynupoBaHHE U3YyUEHHBIX MOHATHUI: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, NOH,
KaTUOH, aHUOH, IIPOCTOE U CII0’KHOE BEIIECTBO, XMMUYECKasl PEAKIIMsl, BUABI XUMUYECKUAX PEAKLIUN

UT. I

3) onpexnenenue no ¢popMysiaM COCTaBa HEOPraHMUECKUX U OPraHUYECKUX BEIECTB, BAJIEGHTHOCTU
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB WM CTETIEHU UX OKUCIICHUS;

4) nonnManue nHGOPMaIUU, KOTOPYIO HECYT XMMHUECKHUE 3HAKH, (POPMYJIbI U ypaBHEHUS;

5) ymenue kiaccu(uIpoBaTh MpoCThie (METAIBI, HEMETAIUIBI, 0JIarOPOJIHBIE Ta3bl) U CIIOKHBIE
(buHApHBIE COCTMHEHMS], B TOM YUCJIE U OKCHJIBI, a TAKKE TUIPOKCUIBI — KUCIOTHI, OCHOBaHUSI,
am(oTepHbIC THIPOKCHUIBI — U COJIN) BEIIECTBA;

6) popmynrupoBaHUE MEPUOAUYECKOTO 3aKOHA, O0bSICHEHHE CTPYKTYPBl M HH(OPMAIHH, KOTOPYIO
HECET NIEPUOINYECKasl cucTeMa XUMHUIecKuX dieMeHToB 1. M. MenneneeBa, packpbIiTue 3HAYCHUS
MIEPUOANYECKOrO 3aKOHA;

7) yMeHUE XapaKTepH30BaTh CTPOCHUE BEIIECTBA — BHJIbI XUMUYECKUX CBSA3EH U TUIIBI
KPUCTAINTNYECKUX PEIIETOK;



8) onucaHue CTPOEHUsI aTOMOB XMMHUYECKHX 3JIEMEHTOB € OPSAAKOBBIMU HOMepamu 1—20 u 26,
0TOOpaKeHHE UX C IIOMOLIbIO CXEM;

9) cocraBnenue GopMysT OKCHIOB XUMUYECKUX JIEMEHTOB M COOTBETCTBYIOIIUX UM THIPOKCHIOB;

10) HanmMcanue CTPYKTYpPHBIX (OPMYIT MOJIEKYJISIPHBIX COCTUHEHUH U (DOPMYIIBHBIX €TUHUIT
HMOHHBIX COEIMHEHUI M0 BAJICHTHOCTH, CTEIIEHU OKUCIIEHUS WM 3apsily UOHOB;

11) ymenue ¢popmMynupoBaTh OCHOBHBIE 3aKOHBI XUMHUHU: TOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUSI, COXPAaHEHHsI MacChl BELLIECTB, 3aKOH ABOraipo;

12) ymenue GpopMyaupoBaTh OCHOBHBIE ITOJI0KEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHUS U TEOpUU
JIEKTPOJUTUYECKON JUCCOLMALINH;

13) onpenenenue MpU3HAKOB, YCIOBUM IPOTEKAHUS U IPEKPALLCHUS pEaKLIUi;

14) cocTaBieHne MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKLui, MOATBEPKAAIOIUX 0011I1e
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB U OTPpAXKAIOIINX CBA3HU MCKIY
KJaccaMH COCOUHCHUI;

15) cocraBieHne ypaBHEHUH peakiyii ¢ y4acTHEM 3JIEKTPOIUTOB TaKKe B MOHHOHM (opMme;

16) onpeneneHye Mo XUMUYECKUM YPaBHEHUSIM MPUHAAIIEKHOCTH PEAKIIUN K ONPECIEHHOMY THITY
WJIY BULY;

17) cocraBiieHre ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C TIOMOIIBI0 METOIa
3JIEKTPOHHOIO OanaHca;

18) mpuMeHeHNe MOHSATHI «OKUCICHHUE» U «BOCCTAHOBJICHUE) ISl XapAKTEPUCTUKUA XUMHUECKUX
CBOICTB BEIIICCTB;

19) onpenenenue ¢ TOMOIIbIO KAYECTBEHHBIX PeaKIUil XJI0pHI-, CylIbpaT-u KapOOHAT-aHUOHOB U
KaTHOHA aMMOHUS B PacTBOPE;

20) oObsicHEHHE BIUSHUS PA3INYHBIX (PAKTOPOB Ha CKOPOCThH PEAKIIMIA;

21) yMeHue XapaKkTepHu30BaTh MOJIOXKEHUE METAJIJIOB U HEMETAIIJIOB B MEPUOUUYECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAIIJIOB, 00IIKE PU3NYECKUE U XUMUYECKHE CBOMCTBA;

22) 00bsiCHEHHE MHOTO00PAa3us MPOCTHIX BELIECTB SBJICHUEM aJNIOTPOIHH C yKa3aHUEM e€ IPUUHH;

23) ycTaHOBIIEHUE PA3INYHI TUAPO-, TUPO- U FIEKTPOMETAIUTYPTrUU U WILTIOCTPUPOBAHUE ITUX
pa3nuyuuii IpuMepaMu MPOMBIIIIEHHBIX CTIOCOO0B TOMyYEHHUS! METAILJIOB;

24) ymeHue 1aBaTh 00IIyI0 XapakTepucTuky snemeHToB I, I, VIIA-rpynm, a Takxke Bogopoaa,
KHCIIOpOJIa, a30Ta, cephbl, pocdopa, yriepona, KpeMHHS 1 00pa30BaHHBIX UMH IMPOCTHIX BEUIECTB U



BOXHEHIIINX COSAMHECHMI (CTPOCHHE, HAX0XKICHNE B TIPUPO/IE, MOTYICHHE, (PU3NIECKHE U
XMMHUYECKHE CBOICTBA, IPUMEHEHHE);

25) yMeHuHe OMUCHIBaTh KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26) yMeHue IPOU3BOAUTh XUMUUECKHE PACUETHI C UCIIOIB30BAHUEM MOHATUN «MaccoBast A0S
BEIIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBAY, «MOJISIPHBIN 00bEM» 10 GOpMYyIIaM U ypaBHEHUSIM
peaKIuii;

27) onrcaHue CBOWCTB M IPAKTUUECKOT0 3HAUEHUS N3YYEHHbBIX OPraHUUECKHUX BEIIECTB;

28) BbINosHEHHE 0003HAYEHHBIX B IPOTrPAMME IKCIIEPUMEHTOB, pacliO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB 110 COOTBETCTBYIOLIUM IIPU3HAKAM;

29) cobnroenue npasuil 6e301acHO paboThl B XUMUYECKOM KabuHeTe (J1abopaTtopun).

BrInyCKHUK Hay4YuTCH:

¢ IOHUMATh:

— XUMHUYCCKYIO CUMBOJIMKY: 3HAKH XUMHWYCCKUX DJICMCHTOB, (1)0pMynBI XUMM -
YCCKUX BCUICCTB, YPABHCHUA XUMUUCCKHUX peaKuHﬁ;

— BaXKHEHIIINE XUMHUYCCKHE ITOHSITHS: BE€IICCTBO, XHUMHAYCCKHM 9JICMCHT, aTOM,
MOJICKYJIa, OTHOCUTCIIBHBIC aTOMHAs U MOJICKYJIApHAasd MacChbl, MOH, KATUOH, aHHNOH,
XUMHYCECKAad CBA3b, JICKTPOOTPULATCIIBHOCTL, BAJICHTHOCTD, CTCIICHb OKUCJICHU,

MOJIb, MOJIApHAA Macca, MOJ'IHpHLIﬁ O6’béM, PaCTBOPLI, IJICKTPOJIUTHI U HEOJICKTPOJIUTHI,
QJICKTPOJIUTHYICCKAA AuCconranus, OKUCIIUTEIIb U BOCCTAHOBUTECIIb, OKUCJICHUEC U BOCCTAHOBJICHHUC,
TEIIOBOM B(I)(I)CKT PpCaKnun, OCHOBHBLIC THUIIBL pCaKHI/Iﬁ B HCOpF&HH‘-ICCKOfI XHUMUU,

— (GopMYyTHPOBKH OCHOBHBIX 3aKOHOB U TEOPHI XUMHUU: aTOMHO-MOJIEKYISPHOTO YUEHUS; 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IOCTOSHCTBA COCTABA BEIIECTB, ABOTa/IpO; MEPUOJIUYECKOTO 3aKOHA
. 1. MeHneneeBa; TeOpUU CTPOEHHUS aTOMa U YUYEHHS O CTPOCHHUM BELLECTBA; TEOPUU
BJIEKTPOIUTAYECKON AUCCOIMALIMM U YYCHHSI O XUMUYECKOW PEaKINH;

¢ Ha3bIBAaTh.
— XUMHYCCKHE DJICMCHTHI,
— COCAMHCHHA NU3YYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCUIICCTB,

— OpraHu4ecKue BeIlIeCTBa Mo uX (popmyre: MeTaH, 3TaH, ITUIICH, alleTUJICH, METaHOI, dTaHO,
JIMIEPUH, YKCYCHAs KUCIIOTa, TJIF0K03a, Caxapo3a;



* O0BACHSTE:

— (u3uvecKuil CMbICII AaTOMHOTO (TIOPSIAKOBOT0) HOMEpa XUMUYECKOI0 JIEMEHTa, HOMEpPa IPYIIIbI
U TIEpUO/ia B IEPHONUECKON crucTeMe XuMuueckux anemeHToB [I. 1. MenaeneeBa, kK KOTOpbIM
3JIEMEHT MPUHAIICHKUT;

— 3aKOHOMCPHOCTHU U3MCHCHUSA CTPOCHUA aTOMOB, CBOICTB 2JICMEHTOB B npeaciiax MajbIX
IIepruoaoB u A-prl'[l'[, a Tax)Ke CBOMCTB O6p33yeMBIX HMH BBICHIUX OKCHUAOB U THAPOKCUIOB,

— CYLIHOCTb MPOLECCa IEKTPOIUTHIECKOMN TUCCOIMALINN M PEaKIInii HOHHOTO OOMEHa;
* XapaKTepU30BaTh:

— XMMHYECKHE 3JIEMEHTHI (0T BOJIOPOJIA JI0 KAJIbI[Hs1) HA OCHOBE MX IOJIOKEHUS B IEPUOANYECKON
cucreMme xummuueckux anemeHToB J1. . MenneneeBa u ocoOEHHOCTEN CTPOEHUS UX aTOMOB;

— B3aUMOCBA3b MCXKY COCTAaBOM, CTPOCHUCM U CBOMCTBAMH HCOPraHNYCCKUX BCIICCTB,

— XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIECTB (MPOCTHIX BEIIECTB —
METAJIJIOB M HEMETAJIJIOB, COSIMHEHUI — OKCHJIOB, KUCJIOT, OCHOBaHMM, aM()OTEPHBIX OKCHJIOB U
TUAPOKCHJIOB, COJIEN);

* OIPEIEINIATD:

— COCTaB BEILECTB N0 UX (opMysam;

— BAJICHTHOCTB U CTENIEHU OKHUCIIEHUS JIEMEHTOB B COEIMHEHNN;

— BHUABI XUMHYECKOU CBSI3H B COCANHCHUAX

— TUIBI KPUCTAUINYECKUX PEMIETOK TBEPIBIX BELIECTB;

— MPHUHAJICKHOCTb BEIECTB K ONPEIEIEHHOMY KIIaCCy COEIMHEHMI;
— TUIIBI XUMUYECKUX PEAKIUI;

— BO3MOXKHOCTb ITPOTCKAaHUA peaKuHﬁ HOHHOT'O O6MeHa;

* COCTaBJIATD:

— CXEMBbI CTPOEHHUSI aTOMOB TEPBBIX JIBA/ILIATH FIEMEHTOB Nepuoaudeckoit cucrtemsl /. U.
MeHnpeneena;

— (QopMyIBl HEOPTAaHHUYECKUX COSTMHEHHI N3YYCHHBIX KIIACCOB BEIIECTB;

— ypaBHeHI/ISI XUMHNYCCKUX peaKuHﬁ, B TOM YHCJIC OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX, C
MTOMOIIBIO0 METO/IA 3JICKTPOHHOTO OajiaHca;



* 0e30IMacHO 00paIaThCs:

— C XUMHYECKOM Mocyn0i 1 1abopaTopHbIM 000pyAOBaHUEM;

* IPOBOJIUTh XUMHUYECKHH IKCIICPUMEHT:

— MOJTBEPKAAIONINA XUMUYCSCKHIA COCTAB HEOPTaHMYECKUX COSIMHEHHIA,

— MOATBEPKAAOIINNA XUMHYECKHE CBOMCTBA N3YYCHHBIX KJIIACCOB HEOPTAHUYECKUX BEIECTB;

— TI0 MOJYYEHHUI0, COOMPAHUIO U PACTIO3HABAHUIO ra3000pa3HBIX BEUIECTB (KUCIOpOa, BOJIOPOA,
YIIIEKHUCIIOTO Ta3a, aMMHaKa);

I10 OIIPCACIICHUIO XJIOPHUA-, cyan)aT-, Kap6OHaT'I/IOHOB H MOHA aMMOHUs C IIOMOIIIBIO
Ka4CCTBCHHBIX peaKHHﬁ;

® BBIYUCJIIATH.

— MAacCOBYIO JIOJTFO XUMHUYECKOTO 3JIEMEHTa 110 (popMyIie COSTMHCHNS,
— MacCOBYIO JIOJIO BEILIECTBA B paCTBOPE;

— Maccy OCHOBHOT'O BEILIECTBA 10 U3BECTHOM MacCOBOM J0JI€ PUMECEN;
— 00BEMHYIO IOJTI0 KOMIIOHEHTA Ta30BOi CMeCH;

— KOJINYECTBO BELIECTBA, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY BEIIeCTBa, 00BEMY WU
Macce peareHToOB WX MPOAYKTOB PEAKIINH;

¢ UCII0JIb30BaTh HpI/IO6pCTéHHBI€ 3HAaHUA 1 YMCHUA B HpaKTI/I‘IGCKOI\/'I JACATCIBHOCTHU U HOBCGZ[HGBHOI\/'I
KHN3HU:

— JJIA 0e30ImacHoro O6paIJ_ICHI/I$I C BCIICCTBAMU U MaTCprajiaMu B MMOBCEIHEBHOM XKU3HU U
rpaMOTHOI'O OKa3aHUus nepBoﬁ TIOMOIIH IIPH OXKOraXx KUCJIOTaMHU U ICIIOYaMU;

— JUIs1 OOBSICHEHUS OT/IETbHBIX (PAKTOB U MPUPOIHBIX SBICHUII;
— JUISl KpUTUYECKOM OLEHKH MH(POPMAIH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBHCHA:

® XapaKTEPU30BaTb OCHOBHBIC METOAbI IIO3HAHUA XUMHUYCCKUX 00BEKTOB: Ha6J'IIO,Z[CHI/IC, HN3MCPCHUC,
9KCIICPUMCHT, MOACIIUPOBAHUC,

* pa3uyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):

— XUMHUYCCKUC 3JICMCHTHI U IIPOCTHIC BCIICCTBA,



— METaJUTbl ¥ HEMETAJLTBI (M XapaKTepU30BaTh OTHOCUTEIILHOCTh MPUHAIIIC)KHOCTH TAKUX
00BEKTOB K TOW UJIM UHOU TPYIIIIE);

— OpraHuvecKre U HeOPraHMUECKUE COCTUHEHMUS;

— THIPOKCUBI (KHCIOPOACOACPKAIINE KUCIOTHI, OCHOBaHHSI, aM(OTEPHBIC THPOKCHUIBI);
— OKCH/IBI HecoJIeo0pa3yroIire U coleo0pa3yromue (KUCI0THRIE, OCHOBHBIC, aM()OTEPHBIC);
— BaJICHTHOCTh M CTETICHb OKHCJICHUS;

— CUCTCMATHYCCKUEC U TPUBHUAJILHBIC TCPMUHDBL XUMHUYECKOU HOMCHKIJIATYPhbI;

— 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (HOPMYJIbl, MHAEKCHI U KO3 UIIMEHTHI, CTPYKTYpHBIE U
MOJIEKYJISIpHBIE ()OPMYJIBI, MOJICKYJISIPHBIC i HOHHBIC YPAaBHEHHS PEAKIIUMA, TIOJHBIC U
COKpalIEHHbIE HOHHBIE YPABHEHUSI pEaKLuii, TEPMOXUMHUYECKHE YpaBHEHUsI, 0003HAUEHUSI CTEIIEHU
OKMCJICHUS U 3apsJia HOHA B GOPMYJie XMMUYECKOIO COSIUHEHMS);

* pa3In4aTh XUMUYECKHE OOBEKTHI (B IUHAMUKE):

— (hu3nYecKre U XUMHUYECKUE CTOPOHBI NPOLIECCOB PACTBOPEHUS U IUCCOLUALINH;
— OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U PEAKIIMN OOMEHa;

— CXEMBI U ypaBHEHUS XUMUYECKUX pEaKLUi;

* COOTHOCHUTB:

— DK30TEpMHUYECKHE PEAKLIUU U PEAKIINHA TOPEHMS,

— KaTaJUTU4ecKue 1 (pepMeHTaTUBHbIE PEAKIINH;

— MeTaJul, OCHOBHBIM OKCHJI, OCHOBAHUE, COJIb;

— HEMeTaJll, KUCIIOTHBIN OKCHUJ, KUCIIOTY, COJIb;

— CTpPOEHHUE aTOMa, BUJI XUMUUECKOHN CBSI3H, TUI KPUCTANINYECKON PEIIETKH

n (I)I/ISI/I‘-IGCKI/IC CBOMCTBa BCIICCTBA,

8 kiacc.

Tema 1. [lepBoHauyajibHble XUMHYeCKHe MOHATHS ( 15 yacoB).

Y4yeHHK HAYYHTCH!
® HCIOJB30BATh IPU XapPAKTEPUCTUKE BEILECTB MOHATHUA: «aTOM», «MOJIEKYJIay, «XUMUYECKUN



AIIEMEHTY, «XUMHUYECKHUI 3HAK, FJIH CUMBOJI», «BEIIECTBOY», «IIPOCTOE BEIIECTBOY», «CIOKHOE
BEIIECTBO», «CBOWCTBA BCIIECTB», «XHMHYCCKUE SBICHUS», «DU3NUECKUE SIBIICHUS,
«KOA((DULIMEHTB», «UHACKCHI», «OTHOCUTEIbHAS aTOMHAs Macca», «OTHOCHTEJIbHAs
MOJIEKYJISIPHAS Maccay, «MaccoBasi JIOJIs JICMEHTAY;

3HATH: MPEAMETHl M3yYeHUs ECTCCTBCHHOHAYYHBIX MAWCIMIUIMH, B TOM YHCIE XHMHH,
XUMHYECKHE CUMBOJIBI, X Ha3BaHUS U MPOU3HOIIICHUE;

KJ1acCU(UIIUPOBATH BEIIECTBA MO COCTABY HA MPOCTHIE U CIIOKHBIC;

pa3nuyath: TENa U BEIIECTBA; XUMHUUECKU AJIEMEHT U MPOCTOE BEILECTBO;

OIMHCHIBATh: ()OPMBI CYIIECTBOBAHUS XUMHYECKHUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIC
BEIIECTBA, CIIOKHBIE BellecTBa); Tabnuunyo ¢opmy llepuoanueckoii cuctemsl
XUMHUYECKHUX JIEMEHTOB; MOJIOKeHHe neMenTa B Tabnune . 1. MenaeneeBa, ucCnomiab3ys
MOHATHSL «TIEPUOY, «TPYIIAY», «TJIaBHAS MOATPYIIAY, «1000YHAs MOATPYINaY; CBOWCTBA
BEILECTB (TBEPIBIX, KUIAKUX, Ta3000pa3HBIX);

OOBSICHATh CYIIHOCTh XHMUYECKUX SIBICHHH (C TOYKM 3pEHHUS aTOMHO-MOJIEKYJISIPHOTO
yUY€HUS1) U UX MPUHIUITHAIBHOE OTIINYUE OT (PU3UYECKUX SIBICHU;

XapaKTepU30BaTh: OCHOBHBIC METOJbI U3YUCHHUS €CTECTBEHHBIX JUCIUIUIMH (HAOJOICHNUE,
SKCIIEPUMEHT, MOAEIMPOBaHNE); BEIIECTBO M0 €r0 XUMUYECKOU (popMyJie COrIacHO IUIaHy:
KaueCTBEHHBIA COCTaB, THI BEIIECTBA (IIPOCTOE MM CIOKHOE), KOJTMYECTBEHHBIN COCTaB,
OTHOCHUTENIbHAsl MOJIEKyJIsIpHash Macca, COOTHOIIEHHWE MacC OJIIEMEHTOB B BEIIECTBE,
MaccoBbI€ [IONIM DJEMEHTOB B BEHIECTBE (AN CIOXKHBIX BEIIECTB); POIb XUMHUHU
(TIOJIOKUTENBHYI0 W OTPHUIATENIbHYIO) B JKW3HH YEJIOBEKa, apryMEHTHPOBATh CBOE
OTHOIIIEHUE K 3TOH mpobdiieme;

BBIUUCTIATh OTHOCHTEIBHYIO MOJIEKYISPHYIO MacCy BeI[eCTBAa M MAacCOBYIO JIOJNIO
XUMHUYECKOTO DJIEMEHTA B COSAMHEHMUSIX;

MIPOBOAMTH HAOIIOICHUS CBOMCTB BEILIECTB U SIBJICHUI, TPOUCXOSIINX C BEIIECTBAMU;
COONIOMAaTh TIpaBWJIA TEXHUKH OC30MACHOCTH TIPH TPOBEICHUM HAOMIOJACHUA U
1abOPaTOPHBIX OMBITOB.

KJIACCU(UIIUPOBATh XUMHUYCCKHE PEAKIIMH IO YHCIYy M COCTaBY HCXOJHBIX BEIIECTB H
MPOJYKTOB pPEaKIUU; TEIIOBOMY 3P QeKTy; HaNpaBICHUIO MPOTCKAHUS PEAKIIHH;, YIACTHIO
KaTajan3aTopa;

WCIIOJIb30BaTh TaOJHUIly PACTBOPUMOCTH JUIS ONPEICICHHUS BO3MOXKHOCTH IPOTEKAHUS
peakuuii oOMeHa; JJIEKTPOXUMHUYECKHI psAJ HanpsyKeHU (aKTHUBHOCTH) METAJUIOB ISt
OTIpe/ICTICHUS] BO3MOXKHOCTH TIPOTCKAHUS peaknuid MEXKIy MeTalllaMH W BOJHBIMH
pacTBOpaMu KUCIOT U COJEI;

HaO0JIt0JIaTh M OINMUCHIBATH NMPHU3HAKH W YCIOBHS TCUCHHS XUMHUYCCKUX PEAKIUi, JeaTh
BBIBOJIbI HA OCHOBAHUH aHaIM3a HAOIIOCHUH 32 SKCIIEPUMEHTOM;

MIPOBOJMTH PACUYEThl M0 XMMHUECKUM YPAaBHEHHSIM Ha HaXOXK/ICHHUE KOJTMYECTBA, MACChI MU
o0beMa TPOJYKTa PEAKIMH 10 KOJIHYECTBY, Macce WIH O00beMy HCXOJHOTO BEHIECTBA; C
WCIIOJIb30BAaHUEM MOHSTHS «JI0JIs1», KOTJa MCXOJHOE BELIECTBO JAaHO B BUJIE PAcTBOpaA C
3aJaHHOM MAacCOBOM JTOJIEH paCTBOPEHHOI'O BEIIECTBA WUIIA COACPKHUT OMPEACIICHHYIO JOJIIO
IIPUMECEH.

oOpamaTtecsi ¢ JabOpaTOpHBIM O0OPYIOBAaHMEM U HarpeBaTeIbHBIMH MPUOOpaMHU B
COOTBETCTBHH C MPaBUJIaMU TEXHUKH 0€30MaCHOCTH;

BBITIOJIHATh ~ MPOCTEHIIME TpUEeMbl  pabOThl ¢  JTAOOPATOPHBIM  00OPYTOBAHUEM:
71a00paTOPHBIM ILITATUBOM; CIIUPTOBKOI;



L4 Ha6J'II-OI[aTB 3a CBOMCTBaMH BCIICCTB U ABJIICHUAMU, IIPOUCXOAAINNMHU C BEMICCTBAMU,

® OINCHIBAaTh XHUMHYECKHI SKCIICPUMCHT C IIOMOLIBIHO CCTCCTBCHHOI'O (p}’CCKOI‘O nim
pOI[HOFO) SA3bIKa U A3bIKa XMMUH,

¢ JCJIaThb BBIBOJBLI I10 PE3YyJibTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA,

® TOTOBHUTDH PACTBOPLI C OHpe,HCHCHHOﬁ MacCoOBOM ,I[OJICI;'I PaCcTBOPEHHOI'O BEIIECTBA,

COCTaBJIAThH (DOPMYIIBI OWHAPHBIX COSTMHEHHH 110 BAJICHTHOCTH;
® HAaXOJWUTh BAJICHTHOCTH YJIEMEHTOB 110 opMyJie ONHAPHOTO COSTUHECHUSI.

Yuyenuk IOJTYYHUT BO3MOKHOCTb HAYYUTHCH .

¢ XapaKTCpHU30BaATb OCHOBHBIC MCTObI IIO3HAHUA XUMHUYCCKHUX 00BEKTOB: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHC,
OKCIICPUMCHT, MOJCIIUPOBAHUC,

* pa3nIu4aTh XUMUYECKHE OOBEKTHI (B CTaTUKE):
— XMMHYECKHE AJIEMEHTHI U IPOCThIEC BEIIECTBA;
— CHCTEMaTUYECKHE U TPUBHAJIbHBIE TEPMUHBI XUMUYECKON HOMEHKIIATYPBI;

— 3HAaKOBYIO CUCTEMY B XUMHH (3HAKU U (POPMYJIbl, MHAEKCHI M KO DUIIMEHTHI),

Tema 2. Baskneiilune npeacraBuTe/ M HeOPraHM4YecKux BemecTB. KosmuyecTBeHHbIE
oTHOLIeHUus B xumuu (17 yacos).
Y4eHuK HAYYUTCH:

® JCHOJIb30BaTh MPH XapPAKTEPUCTHUKE BEIIECTB TMOHATUS:, «OKCUIBD», «OCHOBAHUI,
«IIEJI0UN», «KAUECTBEHHAs! PEaKIUs», «MHIUKATOP», KKUCIOTBI», «KUCIOPOACOJAEPKAIINE
KHCIIOTBI», «OECKHUCIOPOJIHbIE KHUCIOTBI», «KUCIOTHAs Cpela», «IIeJoyHas cpeay,
«HEUTpanbHas cpena», «mkana pHy», «commy;

® OINpEAENATh BAJIEHTHOCTh U CTENIEHb OKHCIIEHUSI 3JIEMEHTOB B BEILIECTBAX;

® COCTaBIATH (DOPMYJIBI OKCHUIOB, OCHOBAHUM, KUCJIOT M COJICH MO BaJECHTHOCTSM U CTETICHIM
OKHUCJICHUS DJIEMEHTOB, a TAaK)Ke 3apsjiaM MOHOB, YKa3aHHBIM B TaOIUIlE pacTBOPUMOCTH
KHUCJIOT, OCHOBaHUM U COJIEH;

® COCTaBIIATh Ha3BaHUS OKCHUJIOB, OCHOBAHWMM, KHCIIOT M COJICH; CpaBHMBATh BAJICHTHOCTH U
CTENEHb OKUCIIEHUST; OKCUJIbI, OCHOBAHUSI, KUCIOTHI U COJIM 1O COCTaBY;

® JCIOJIb30BaTh TAOJHUIlY paCTBOPUMOCTH JJISI ONIPEIEIICHUS] PACTBOPUMOCTH BEIIECTB;

® YCTaHaBIIUBATh T€HETUUYECKYIO CBSI3b MEX]Y OKCUIOM U TUIPOKCUIIOM;

® T[POBOIUTH HAONIOJCHUS 3a CBOWCTBAMHM BEUIECTB U SIBICHHUSIMH, MPOUCXOISIIIMMU C
BEILIECTBAMU;

e CoOIIOJaTh TpaBUjIa TEXHUKH O€30MacHOCTH NP MPOBEICHUH HAOIIOIEHUN U OTIBITOB;

® JCCIIEIOBAaTh Cpely pacTBOpa C MOMOIIBIO MHAMKATOPOB; HKCIIEPUMEHTAJIBHO pa3inyaTh
KHMCJIOTHI U IEJI0YH, OJIb3YysACh HHIUKATOPAMHU;

® JCIOJIb30BaTh MPU PEIICHUH PACUYETHBIX 3aJau MOHSATHS «MaccoBas JOJIS 3JIEMEHTa B
BELIECTBE», «MACCOBasl JOJS PACTBOPEHHOI'O BEIIECTBa», «00BbEMHas IO ra3000pa3HOro
BEILIECTBAY;

® POBOJUTH PACUETHI C UCIOJIH30BAHUEM MOHSITHM «MaccoBasl J0JIi JIEMEHTa B BEILECTBEY,
«MaccoBasi 1015l pACTBOPEHHOTO BEILIECTBAY, «0ObEMHAs JOJIsl Ta3000pa3HOro BEIIECTBAY.



® [IPUI'OTOBUTH PACTBOP U paCCUUTATH MAaCCOBYIO JOJII0 PAaCTBOPEHHOT'O B HEM BEILIECCTBA

Yyenuk IOJYYMT BO3MOKHOCTb HAYYUTHCH .

— XapaKTepU30BaTh THIPOKCHIbI (KHCIOPOJICOAEPIKALTUE KUCIOThI, OCHOBaHUS, aM(pOTEpHBIE
THAPOKCH/IBI);

— OKCH/JIbI HecoJIeo0pa3yromue 1 cojaeodpasyomue (KUCIOTHbIE, OCHOBHBIE, aM()OTEPHBIC);
— BaJICHTHOCTb U CTETICHb OKUCIJICHHUS;
— CHCTEMaTHYECKHE U TPUBHAILHBIE TEPMUHBI XUMUYECKOM HOMEHKIIATYPHI;

Tema 3.0cHOBHbBIE KJIACCHI HEOPTAHNYECKUX coelnHeHuii (9 yacoB).
Y4YeHUK HAYYUTCH:

e iaccu(UUUPOBATh CIIOXHBIE HEOPraHWYECKUE BEIIECTBA II0 COCTaBy Ha OKCH/IBI,
OCHOBAHUS, KHCIOTBl U COJIM; OCHOBAHHS, KHCIOTHI U COJIM IO PAacTBOPUMOCTU B BOJE;
KHMCJIOTBI TI0 OCHOBHOCTH U COJEPIKAHUIO KHCIOPOJa;

® OIpeleNsITh NPUHAIEKHOCTh HEOPraHUUECKHUX BELIECTB K OJJHOMY U3 U3YYEHHBIX KJIAcCOB
(oxcuabl, JeTyune BOJOPOIHBIE COETMHEHMS], OCHOBAHUS, KUCIOTBI, COJIM) IO (GOpMYIIE;

® ONHUCBHIBATh CBOMCTBA OTHEJIbHBIX IPEACTABUTENEH OKCUIOB (HAa MpUMEpPE BOABI,
YTJIEKUCIIOTO Ta3a, HEraleHoW M3BECTH), JETYYUX BOJOPOJHBIX COCIMHEHHH (Ha mpuMepe
XJIOPOBOZIOPOJAa M aMMHakKa), OCHOBAaHUM (Ha IpHUMeEpEe TMAPOKCUIOB HATpHs, Kaluus M
KaJIblUsl), KUCJIOT (Ha MpUMepe CEpHOM KMCIIOTHI) M cojlel (Ha mpuMepe XJIOpuJa HaTpus,
kapOoHata KanbLus, Gocdara Kanbuus);

Y4yeHuk IOJIYYHUT BO3MOKHOCTHh HAYYUTHCA

—COCTaBJISITh CXEMbl U YPaBHEHHS] XUMUYECKUX PEAKITHil;
* COOTHOCHTD:

— YK30TEPMUYECKHUE PEAKIINH B PEAKIINH TOPCHHUS;

— KaTaJIMTUYeCKHe U (DepMEHTATUBHBIE PEAKIIUU;

— MeTaJlI, OCHOBHBIN OKCHJ], OCHOBaHHUE, COJIb;

— HEMCETAJI, KHCIOTHBIM OKCHU I, KUCIIOTY, COJIb;

Tema 4. [lepuoguyecknii 3aKOH U NEPUOIUYECKASI CHCTEMA XUMHYECKHUX 3JI€MEHTOB
JA.N.Menneneea. Ctpoenue atroma (8 yacoB).
Y4eHHK HAYy4YUTCH:

® HCIOJB30BaTh MPHU XAPAKTEPUCTUKE aTOMOB MOHSTHUS: «IIPOTOHY», KHEUTPOH», «AJIEKTPOH,
«XUMUYECKUH DJIEMEHT», «MacCOBOE€ YHCIIO», «HU30TOI», «JIEKTPOHHBIA  CIION»,
«OHEPreTUYECKUN  YPOBEHbY», «IJIEMEHTBI-METAIUIbDY, <«BJEMEHThI-HEMETAIUIbIY;, MpHU
XapaKTEePUCTUKE BEUIECTB MOHATHUSA «UOHHAS CBA3bY», «MOHBD», «KOBAJICHTHAsI HEMOJApHAs
CBA3bY», «KOBAJEHTHAs TMOJISIPHASL CBSI3b», «3JIEKTPOOTPULATEIBHOCTDY, «BAJIEHTHOCTHY,
«METaJNIMISCKAS CBS3bY;



ONHUCHIBATh COCTAaB W CTPOCHUE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOomepamu 1—20 B
[Tepuonuueckoit cucreme xumuueckux anemeHtoB . Y. Menneneena;

COCTaBJISITH CXEMBI PACIPEICICHUS AJEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM B 3JEKTPOHHOU
000JI0YKE aTOMOB; CXEMbl OOpa30BaHMS PA3HBIX TUIIOB XUMHYECKOW CBSI3U (MOHHOM,
KOBQJICHTHOM, METAJNIMYECKOMN );

OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XMMHUYECKUX DJIEMEHTOB (3apsaoB sep
aTOMOB, 4YHCJIa DJJEKTPOHOB HA BHEIIHEM »JJCKTPOHHOM CJIO€, YHCJIO 3aroJIHSEMbIX
AJIEKTPOHHBIX CJIOEB, paJdyC aToMa, dJIEKTPOOTPUILIATEIBHOCTh, METALINYECKUE U
HEMETAJUIMYECKUE CBOWCTBA) B IMEpUoJax M Tpynnax (riaaBHbix noarpymmax) Ilepuo-
JIMYECKON cucTteMbl XUMUYeckux 3jeMeHToB JI. M. MeHueneeBa ¢ TOYKH 3pEHUS] TEOPUH
CTPOCHHUS aTOMa;

CpaBHMBATh CBOWCTBAa aTOMOB XMMMUYECKHUX 3JIEMEHTOB, HAXOJISIIMXCS B OJIHOM IEPUOIE
nnu riaaBHod mnoarpynne Ilepuonmyeckoit cucrembl Xumu4eckux siaemeHToB J[. U
MenpneneeBa (3apsiioB siiep aTOMOB, YMCJIa AJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM CIIOE,
YUCJIO 3alOJHSAEMBIX JJIEKTPOHHBIX CJIOEB, paguyC aroMma, 3JEKTPOOTPULATEIbHOCTD,
METaJUTMYECKUE U HEMETAIUNIMYECKHUE CBOMCTBRA);

JIaBaTh XapaKTEPUCTHUKY XMMHUYECKHX 3JEMEHTOB MO UX MojioxkeHuio B llepuogmueckoit
cucteMe XuMuueckux 3yieMeHToB J[. M. MenneneeBa (XMMHUYECKHA 3HAK, IMOPSIKOBBINA
HOMEp, NEPHUO/I, TPYIINA, MOArPYIIa, OTHOCUTEIbHAS aTOMHas Macca, CTPOCHHE aToMa —
3apsaa  SAApa, YHCIO IMPOTOHOB W HEUTPOHOB B sANpe, OOIIEe YHCIO SJIESKTPOHOB,
pacrpeiesieHue 3JIEKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM);

OTIPEAETSATH THUI XUMHUYECKON CBSI3H 10 OpMYJie BEIIECTBA;

MPUBOUTH IPUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMUYECKOH CBSI3H;

XapaKTepu30BaTh MEXaHM3Mbl OOpa30BaHMSI KOBAJIEHTHOM CBsA3M (OOMEHHBIN), MOHHOM
CBSI3H, METAJIJIMICCKOM CBSI3H,

yCTaHaBJIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XMUMHYECKOM
CBSI3H;

Yuyenuk IOJYYMT BO3MOKHOCTb HAYUYMTLCH .

— XapaKTCpU30BaATb XUMHUYCCKHUEC BJICMCHTHI U ITPOCTHIC BEIICCTBA,

— MeTaJuIbl U HEMETAJLIbI (M XapaKTepu30BaTh OTHOCUTEIBHOCTD MPUHAAISKHOCTH TAKHX
O00BEKTOB K TOW WJIM UHOW IpyMIIe);

Tema 5. Xumnueckasi cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (11 yacos).
Y4eHuK HAYyYHTCH:

UCIIOJIb30BaTh MpPHU XapaKTEpUCTHUKE  BEIIECTB MOHATHS «UOHHAS CBS3bY», «HOHBI»,
«KOBaJIEHTHAs HenoJsipHast CBSI3bY, «KOBaJICHTHAasI noJIsipHast CBSI3bY,
«QIEKTPOOTPULIATEIBHOCTDY, «BAJEHTHOCTDY, «METAJUIMUECKAS CBA3bY;

YCTaHABIIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKAYy CTPOEHHUEM aTOMa, XUMHUYECKOU
CBSI3bIO M TUIIOM KPHUCTAJUIMYECKOM PEIIeTKH XUMHUYECKUX COEeTMHEHU;

XapaKTepU30BaTh AaTOMHBIE, MOJIEKYJIIPHBbIE, MOHHBIE METAUINYECKUE KPUCTAIUIMUECKUE
peleTku

IIPUBOAUTH IIPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAUIMUYECKON PEIIETKH;
KIaccu(UIUpPOBaTh XUMHUYECKHME PEAKUUU 10 «HU3MEHEHUIO CTENeHEeW OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOIIUX Pearupyrolie BenecTBay;

COCTABJIATh YPABHEHUS! OKUCIHUTEIbHO-BOCCTAHOBHUTENBHBIX pPEaKLUi, HCIONb3YysS METOJ
IEKTPOHHOro OanaHca; ypaBHEHUs peakIHil, COOTBETCTBYIOIIMX IOCIEI0BATEIBHOCTH
(«uenouke») NpeBpaleHuii HEOPraHNYECKUX BEILECTB PA3JINUYHbBIX KJIACCOB;



® OInpeaAciIATb OKHCIUTECIb W  BOCCTAaHOBHUTCIIb, OKHCJICHHUC KW  BOCCTAHOBJIICHUC B
OKHCJIMTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHUAX
[ ]

Y4YyeHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

— XapakTepHu30BaATh CTPOCHUE aTOMA, BUJI XUMUYECKOM CBS3H, TUIl KPUCTALINYECKON PEIIETKH
1 (u3NYECKUe CBOMCTBA BEIIECTBA,

— (Qu3nyeckre U XMMHUYECKHE CTOPOHBI IIPOIECCOB PACTBOPEHHUSI U TUCCOLIMALINU;

— OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEAKIIMN OOMEHa;

— CXEMBbI U YPABHEHUS XUMHUUYECKUX PEAKIIUN;

- 3HAKOBYIO CUCTEMY B XUMHH (3HAKU ¥ (POPMYIIBI, HHIEKCH U KO3()(OUITUEHTHI, CTPYKTYPHBIE U
MOJIEKYJISIpHBIE (POPMYJIbI, MOJIEKYIISIPHBIE M HOHHbIE YPAaBHEHHs pEaKLHii, TIOJIHbIE U
COKpalIEHHbIE HOHHbIE YPAaBHEHMSI peaKLui, TepPMOXUMUYECKUE YPAaBHEHUS], 0003HAUEHUS CTETIEHU
OKHCJICHUS U 3apsJa HOHA B (OpMYJie XUMUUYECKOI'O COSAMHEHUS);

9 Kiacce

Tema 1.06001meHne 3HaHUI M0 Kypcy 8 kinacca. Xumuueckne peakuuu. (12 q)
Y4yeHuK HAYYMTCH:
UCIOJb30BaTh MPU XapaKTEPUCTUKE MPEBPALICHUN BEIECTB MOHATHUSA: «XUMHUYECKas peaxiusy,
«PEaKIUH COEJNHEHUSNY, «PEAKIMU PA3JIOKCHUMD), «PEaKIUH OOMEeHa», «PEakKIUH 3aMEelICHUs,
«pEaKIMM HEeUTpalIu3aluny, <«BK30TEPMHUECKUE PpeaKIuu», <«OHIO0TEPMHUYECKHE peaKIimu»,
«oOpaTuMble  peakIuW», «HEOOpaTUMBIE  pEaKIUH», «OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIC
peaKkIMn», «TOMOTEHHBIE pEaKIHH», «TeTePOTCHHBIC PEAKIMMN», «KaTaJIUTUYECKHE pPEaKLUuny,
«HEKAaTATUTHUECKUE PEAKIUU», «TEIUIOBOW A(P(PEeKT XUMHUYECKOH peakuuu», «CKOPOCTh
XUMUYECKOH peakIumy», «KaTaau3aTopy;
AaBaTb XapaKTCPUCTUKY XHUMHYCCKHUX peaKHI/II\/JI o 4YucCily M COCTaBy HCXOAHBIX BCIICCTB U
MPOAYKTOB PEaKIMM; TEIIoBOMY 3((eKTy; HalpaBlICHHUIO NMPOTEKAHHs PpEaKIHH; HW3MEHEHHIO
CTEIIEHEH OKHCICHHUS OJIECMCHTOB; arp€raTHOMy COCTOSHHIO HCXOJHBIX BEIICCTB;, YYaCTUIO
KaTalu3aropa;
OOBSCHATH W MPHUBOJUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (DaKTOpPOB (MPUpPOAA pearupyromux
BEIIECTB, KOHIIGHTpallMs BEIECTB, JaBJCHHE, TeMIepaTypa, KaTalu3aTop, IOBEPXHOCTh
CONPUKOCHOBEHHUSI pearupyroiux BeIEeCTB) Ha CKOPOCTh XUMUUYECKUX peaKLnii;
HaOJII0aTh U ONHMCHIBATh YPaBHEHMS PEAKIMA MEXy BELIECTBAMU C MOMOIIBIO €CTECTBEHHOI'O
(pycCKOTO UK POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
IPOBOJIUTH ONBITHL, TOATBEPXKJAIOIINE XMMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THAPOKCHJIOB; 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEaKIMU OT PazIudHbIX (aKTOpOB (MpHpoaa
pearupyromux BeIIeCTB, KOHIIGHTpallusi BEIIECTB, JaBJEHHE, TeMIepaTypa, KaTaau3aTop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEarupyroIINX BEIIEeCTB).
Y4yeHHMK NOJTYyYHT BO3MOKHOCTh HAYYUTHCS
CO371aBaTh MOJIEIN C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa M MPEACTABICHUEM HX
B IIPOCTPAHCTBEHHO-TPaPHUECKON MM 3HAKOBO-CUMBOJIMYECKOU (opme;

Tema 2. HemeTasibl 1 ux coenHenns (24 u)
Y4YeHUK HAYYUTCH:



WCIIOJIB30BaTh IIPU XAPAKTEPUCTUKE HEMETAIIOB U MX COCIMHEHHM NOHATHUS: «HEMETAJIbDY,
«TAJIOTEHBI», «AJUIOTPOIIHBIE BHUJAOU3MEHEHUA», <GKECTKOCTh BOJBD), «BPEMEHHAs KECTKOCTh
BOJIbI», «IIOCTOSIHHASI )KECTKOCTh BOJIBI», «O0IIast >KECTKOCTh BOJBI;

JlaBaTh XapaKTEPUCTUKY XMMHUYECKUX AJIIEMEHTOB-HEMETAILIOB (BOJIOpPOAA, TAJIOT€HOB, KUCIOPOa,
cepbl, a3zoTa, ¢ocdopa, yriepoaa, KpemMHHs) Mo UX MoiokeHuo B llepuoanueckoil cucreme
xumuyeckux anemeHToB Jl. U. MenneneeBa (XUMHUYECKUN 3HAK, MOPSAIKOBBIA HOMEp, MEPUOI,
rpynmna, MOArpyINa, OTHOCHUTENbHAas aTOMHas Macca, CTpOGHHME aroma (3apsia sapa, YUcCIo
MIPOTOHOB U HEHUTPOHOB B siipe, OOINEe YHCIO SJEKTPOHOB, PACHPECICHHE JJICKTPOHOB II0
ANIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (hOpMynna, Ha3BaHWE M THUI BBICHIETO OKCHUAA U
TUAPOKCHAa, (GopMylla U XapakTep JIETy4ero BOJOPOJHOTO COCIWHEHUS); Ha3bIBaTh COCAMHCHUS
HEMETAJIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHMUIO;

XapaKTepu30BaTh CTPOSHHUE, oOmpe (U3HUECKHEe W XHMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-
HEMETAIJIOB; OOBSACHATH 3aBUCUMOCTb CBOWMCTB (WJIM TMPEJCKa3bIBaTh CBOWCTBA) XUMHYECKHX
3JIEMEHTOB-HEMETAIIOB  (paguyc, HEMETAUINYECKHEe CBOWMCTBA JJEMEHTOB, OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU COCTUHEHHI (KMCIOTHO-OCHOBHBIE
CBOWCTBA BBICHIMX OKCHUJIOB U THIAPOKCHUJIOB, JIETYYHX BOJOPOJHBIX COCAUHEHHH, OKUCIUTEIbHO-
BOCCTaHOBHUTENIbHBIC CBOICTBA) OT MoJ0KeHUs B [leproanyueckoit cucteMe XUMUYECKUX DIIEMEHTOB
. . Meneneena;

OIHCHIBATh O0IIME XUMUYECKHE CBOMCTBA HEMETAJNIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WUITU
POJIHOTO) S3BbIKA U SI3bIKA XMMUU;

COCTABJISITh MOJIEKYJISIDHBIE YPaBHEHHUs pEAKLMI, XapaKTepU3YIOIIUX XHUMHUYECKHE CBOMCTBA
HEMETAVIOB M HX COCJAMHEHUM, a TaKXe OJJIEKTPOHHbIC YPAaBHEHUS IIPOLIECCOB OKHUCIEHUS-
BOCCTAHOBJIEHUS; YPAaBHEHHUsI DJIEKTPOJUTHUYECKOM JUCCOLMALMU; MOJEKYJISAPHBIE, IOJIHBIE U
COKpAIllCHHbIE HOHHBIE YPABHEHUS PEAKIUNA C YHACTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh NPUUMHHO-CIIEJACTBEHHBIE CBA3U MEXKAY CTPOCHHEM aTOMa, XMMHYECKOW CBS3BIO,
TUIIOM KPUCTAJUIMYECKOW PEIIETKH HEMETAIOB M UX COCIUHEHHMM, WX OOIMMMH (PU3UYECKUMHU U
XMMHYECKUMH CBOMCTBAMHM; OINMHUCHIBATh XUMHUYECKHE CBOKWCTBA BOJOPOJA, TAJIOTEHOB, KUCIOPO/aA,
cepsl, a3ota, ¢ocdopa, rpadura, anmasza, KpeMHHUSI U UX COSAMHEHUN C MOMOIIBIO €CTECTBEHHOTO
(pycCKOTO WM POAHOTO) SI3bIKA U S3bIKA XWMHHU, OIMHUCHIBATH XMMHUYECKUN DKCIEPUMEHT C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MM POAHOTO) S3bIKA U SI3bIKA XUMHH; TPOBOAUTH PACUETHI IO
XUMUYECKUM (POpMyJIaM U YpaBHEHHUSIM PEaKIIHMi, MPOTEKAIIINX C y4aCTHEM HEMETAJJIOB U UX
COCAMHEHUI

Y4yeHuk MOJIYYUT BO3MOKHOCTb HAYYUTHCH !
— XapaKTCpHU30BaATb CUCTCMATUUCCKUEC U TPUBUAJIBHBIC TCPMUHBI XUMHYECKOMN HOMCHKIJIATYPbI;

OMKCHIBATh CIOCOOBI YCTpaHEHHUs >KECTKOCTH BOJBI W BBIMOJIHATH COOTBETCTBYIOIIMA UM
XUMUYECKUH IKCTICPUMEHT;

BBHITIONHATh, HAOMIOAATh M OMUCHIBATH XUMHUYECKHI JKCIEPUMEHT IO PACIO3HABAHHIO HOHOB
BOJIOpOJIa ¥ aMMOHHMSI, Cyb(at-, KapOOHAT-, CHIIMKAT-, pocdaT-, XJI0pUI-, OpOMHI-, HOIU]I-HOHOB;
SKCIIEPUMEHTAIbHO  HUCCJIEIOBAaTh  CBOWCTBA HEMETANIOB U HUX COEIMHEHMM, pemarb
SKCIIEpUMEHTAJIbHBIE 3a/1auu 1o TeMe «Hemeramby;

Tema 3. Merayuibl 1 ux coeqnnennsi(13 u)

Y4eHuK HAYyYHTCH:

WCIIOBb30BaTh IPH XapaKTEPUCTHUKE METAUIOB M HUX COCIUHEHUN TOHSATHS: «METaJUIbl», «Psi
AKTUBHOCTH METAJJIOBY», «ILEJIOYHBIE METAJUIbD», «IIEJIOYHO3EMEIbHBIE METAJUIbI», HCIIOIb30BATh
UX MPU XAPAaKTEPUCTUKE METAJJIOB; JaBaTh XapPAaKTEPUCTUKY XHUMHUYECKUX 3JIEMEHTOB-METAJIOB
(IIETOYHBIX METAJUIOB, MAarHus, KaJlblUsd, QJIIOMHHHS, >Kele3a) 10 UuX TMOJOXKEHUIO B
[Meprognueckoit cucreme xumudeckux osiemeHToB J[. WM. MengeneeBa (XMMHYECKH 3HAK,
MTOPSIAKOBBIN HOMEp, NEPUO, TPyIIa, NIOArPYIa, OTHOCUTENbHAsA aTOMHAsl Macca, CTPOCHHUE aTOMa
(3apsin sapa, YHCIO MPOTOHOB M HEHTPOHOB B siipe, OOIIee YHCIO AIEKTPOHOB, pacmpeieiieHue



AJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IIPOCTOE BELIECTBO, (hOpMYIa, HA3BaHHE U THUI BBICIIETO
OKCHJIa ¥l TUJIPOKCHUIA);

Ha3bIBaTh COCIMHEHHS METANIOB M COCTABIIATH UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, Oo0mme (U3NYECKUe W XUMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB-
METaJJIOB;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (MJIM TIPEACKAa3bIBaTh CBOWCTBA) XUMHYECKHX HJIEMEHTOB-
METaJJIOB (pajnyc, METaUIMYECKUEe CBOWCTBA JJIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA 3JIEMEHTOB) M O0pa3yeMbIX MUMH COCIUHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB M THUIPOKCHUIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT IIOJIOKEHUS B
IIepuonnueckoii cucreMe xuMuueckux anemenTos . M. Menzeneesa;

OIKCHIBATh OOIIHME XMMHYECKHUE CBOMCTBA METAJIOB C MOMOIIBI0 €CTECTBEHHOIO (PYyCCKOTO WU
pOIHOr0) s3bIKa M 53bIKA XHMMHH; COCTaBISATh MOJIEKYJSpHbIE YPaBHEHMsI pEaKiuil,
XapaKTepU3YIOIIUX XUMUYECKHE CBOICTBA METANIOB U MX COCAMHEHMIA, a TaK>Ke 3JEKTPOHHBIC
YpaBHEHUSI  IIPOLECCOB  OKHCIEHUS-BOCCTAHOBJICHMS,  ypPaBHEHHUS  DJIEKTPOJIUTUYECKOU
JMCCOLMAIIMH; MOJIEKYJISIPHBIE, MTOJIHBIE U COKPAIICHHBIE HOHHBIC YPaBHEHUS PEaKUUil C y4acTHEM
ANIEKTPOJIUTOB; YCTAHABIMBAaTh IPUYMHHO-CJIE/ICTBEHHBIE CBS3UM MEXJY CTPOCHHUEM aToMa,
XUMHYECKOH CBSI3bIO, TUIIOM KPUCTAIIMYECKON PEIIeTKH METAJUIOB M UX COSAMHEHM, UX 0OIIUMU
(GU3NYECKUMH M XUMHYECKUMH CBOWCTBAMH, ONHCHIBATH XWMHYECKHE CBOWMCTBA IICIOYHBIX M
IIEIOYHO3EMENbHBIX METANIOB, a TaKXKe alIOMUHUSA U JKelle3a U HMX COCAMHEHHH C MOMOIIbIO
€CTECTBEHHOT'O (PyCCKOT'0 UJIM POJIHOTO) I3bIKa U S3bIKA XUMUH;

BBITIOJTHATh, HAOMIOIaTh M OMUCHIBATh XUMHUECKUN IKCIIEPUMEHT IO PACIIO3HABAHUIO BAYKHEHIIINX
KaTHOHOB METAJUIOB, I'MJIPOKCH/I-HOHOB; 3KCIIEPUMEHTAJIBHO MCCIIE0BATh CBOMCTBA METAJIJIOB M X
COEMHEHMH, PEIIaTh IKCIEPUMEHTANIBHBIE 337auu 10 TeMe «MeTalb»;

OIHCHIBATh XMMHUYECKUN IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKa
U s3bIKa XUMHUH; TPOBOAUTH pacueThl MO XHUMHUYECKUM (OpMylnaM M YpPaBHEHHSIM pEaKIUi,
MIPOTEKAIOIIUX C YYaCTHEM METAJUIOB U UX COETUHEHUI.

Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYUYMThCS

— XapaKTCpHU30BaATb CUCTEMATUUCCKUEC U TPUBUAJIbHBIC TCPMUHBI XUMHYECKOHN HOMCHKIJIATYPBhbI;

OKCIICPUMCHTAJIBHO HUCCICIO0BATH CBOICTBa MCTAIJIOB n nux COGZ[I/IHGHI/II\/’I, peuiaTtb
OKCIICPUMCHTAJIBHBIC 3a/1a4U 110 TECME «MeTa.]'IJ'ILI»;

Tema 4. Xumus u oxkpyskawomas cpeaa (2 yaca)

Y4eHuK HAYYUTCH:

OIPCACIIATH XUMHYECKHH COCTaB BOJEBI, BO3/1yXa, ITOYBBI; XapaKTEPHU30BaTh 3HAYCHUC XUMHUYCCKUX
AJIEMEHTOB U UX COEUHEHHUH B IPUPOJAE U XKU3HU UEIOBEKA;

XapaKTEPU30BaTh MOHATHUS KITAPHUKOBBIN 3PHEKT, «KUCTOTHBIE TOKINY, «3EJICHAS XUMUS
Y4YeHHUK NOJy4YUT BO3MOKHOCTD HAYUYHThCSH:

- 00BLEKTUBHO OILICHHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKUX IMPOLECCAX;

- KpUTHUYECKHM OTHOCUTBHCS K IICEBJIOHayyHOW HH(pOpMaIMU, HeIoOpOCOBECTHOM peKiame B
CpeacTBax MaccoBol MH(pOpMaLINK;

- OCO3HaBaTb 3HAYEHUE TEOPETUYECKUX 3HAHMN IO XMMHH JJIsI NMPAKTUYECKOW AESITEIbHOCTU
yeJoBeKa,'

- CO3aaBaTb MOZACIIM M CXCMbl Ui PCHICHUA y‘-ICGHBIX U TIO3HABATCJIBHBIX 3aJa4d, IIOHHMMATb
HEOO0XOAUMOCTb COOJIIOJEHUS MPEANUCAaHUM, MPeIaraéMbplX B MHCTPYKLUAX MO HCIOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHUH U JP.



CucreMa OLIEHKH H KOHTPOJIb IVIAHUPYEMbIX Pe3yJIbTaToB.
(I)OprI KOHTPOJIHA

Copepxanuie, GOpMbl U MEPUOTUYHOCTh TEKYILETO KOHTPOJS OMPENCNIAIOTCS yUYUTEIEM C YUeTOM
CTENIEHH CJIOXKHOCTH H3y4aeMOro MaTepHuaia, a Takke OCOOCHHOCTeH oOydarommxcs Kiacca.
OcHOBHBIME (pOpMaMHU TEKYLIETO KOHTPOJIS SIBIISIIOTCS YCTHBIM M TMUCBMEHHBIM OIPOCHI,
XUMUAYECKHE TUKTAHTBI, TECTHI, KOHTPOJIbHBIE PAOOTHI.

HToroBasi arrecranus 3amjiaHUpOBaHa B (hopMe UTOTOBOI KOHTPOJIbHOW PaOOTHI.
Onenka JMYHOCTHBIX Pe3yJIbTATOB

Ouemca JUHYHOCTHBIX PE3YJbTATOB IIPEACTABIIACT coOoi OLCHKY NOCTHUIKCHUSA 06y‘IaI-OH_II/IMI/ICH B
Xo0ae HUX JIMYHOCTHOTI'O Pa3BUTHUS INIAHUPYEMBIX PE3YJIbTATOB.

dopMHUpOBaHUE IMYHOCTHBIX PE3Yy/IbTaTOB 00ECIIEUNBACTCS B XOJI€ pean3allii BCeX KOMIIOHEHTOB
00pa30BaTeNpHOro MpoIiecca, BKI0Yasi BHEYPOUHYIO JIeATEIbHOCTh, PEaTU3yeMyI0 CeMbel U
IIKOJIOM.

OCHOBHBIM 00BEKTOM OLCHKHU JIMYHOCTHBIX PE3YJIbTATOB CIIYXKUT C(bOpMI/IpOBaHHOCTL
YHUBCPCAJIBHBIX y‘IC6HLIX HeﬁCTBHﬁ, BKIIFOYACMBIX B TP OCHOBHBIX omnoka:

- C(i)OpMI/IpOBaHHOCTb OCHOB Fpa)I(I[aHCKOﬁ UIACHTUYHOCTHU JIMYHOCTH,

- TOTOBHOCTB K IIEPEXOY K CaMOOOpa30BaHHIO Ha OCHOBE yueOHO-I103HaBaTEeIbHON MOTHBALIUH, B
TOM UHCJIe TOTOBHOCTb K BHIOOPY HampapieHUs TpopUIbHOro o0pa3oBaHUs;

- C(bOpMI/IpOBaHHOCTI) COoMaJIbHBIX KOMHGTGHHHﬁ, BKJIIO4Yas1 HEHHOCTHO-CMBICJIIOBBIC YCTAHOBKH U
MOpPaJIbHBIC HOPMBI, OIIBIT COLIMAJIbHBIX U MCKIITMYHOCTHBIX 0THOHIGHHI>1, IMPpaBOCO3HAHUC.

Oco0eHHOCTH OLIEHKH MeTanpeAMeTHbIX pe3y/JbTaToB
OCHOBHBIM 0OBEKTOM OIIEHKH MEeTalpeIMETHBIX PE3YJIbTAaTOB SBISAETCS:

- CHOCOOHOCTh M TOTOBHOCTH K OCBOCHHIO CHCTEMATHYECKHX 3HaHHf/'I, HX CaAMOCTOATCIIBHOMY
MOIIOJIHCHUTO, IICPCHOCY U UHTCTPALIUU,

- CIOCOOHOCTH K COTPYAHUUCCTBY U KOMMYHUKAIIUH,

- CIOCOOHOCTh K pEHICHHUI0 JUYHOCTHO- U COLUAIbHO3HAYUMBIX MPOOJEM U BOILIOIIEHHUIO
HalJICHHBIX PELICHUH B IIPAKTUKY;

- CITIOCOOHOCThH M TOTOBHOCTH K Mcnoib3oBaHuto KT B nienax oOyueHus u pa3BUTHS;
- CIOCOOHOCTB K CAMOOPTaHU3aL1H, CAMOPETYIISALUN U pEPIICKCUU.

OueHka JTOCTHXKEHHS METANpPEIMETHBIX PE3YJIbTaTOB MOXET IPOBOJUTHCS B XOJE Pa3IMYHBIX
npouenyp. OCHOBHON MPOLIEypOil UTOTOBOM OLICHKH JAOCTHMXKEHHUS METalpPEAMETHBIX PE3yJIbTaTOB
SBJIETCS 3alIUTa UHIUBUYaIbHOTO MMPOEKTA.

Oco0eHHOCTH OLIeHKH NPeJIMETHBIX Pe3y/JbTaTOB



OCHOBHBIM OOBEKTOM OIICHKH IPEIMETHBIX PE3YJIbTATOB B COOTBETCTBUH C TPEOOBAHUSIMHU
Crannapra SBISETCS CIIOCOOHOCTD K PEIICHHUIO YUeOHO-TI03HABATENbHBIX U Y4eOHO-TTPAKTUYECKIX
3a7a4, OCHOBAaHHBIX HAa U3y4aeMOM Y4eOHOM MaTepHaie, ¢ UCIIOJIb30BaHUEM CIIOCOO0B JICHCTBUM,
PCICBAHTHBIX COACPKAHUTIO y‘-IGGHbIX npeaMeToOB, B TOM YUCJIC MCTAITPCAMCTHBIX
(TMO3HABATENBHBIX, PETYIATUBHBIX, KOMMYHHKATUBHBIX ) ICHCTBUH.

OueHka TecTOBbIX  KOMOMHHUPOBAHHBIX KOHTPOJbHBIX PadoT.
[Tpu npoBeneHNN TECTOBBIX PAOOT 1O OMOJIOTUN KPUTEPUHU OLICHOK CIICIYIOIIIHE:
«5» - 85— 100 %;
«b» -71 — 84 %;
«3» -50—-70 %:;

«2» - menee 50 %.

OlneHKa BbINOJIHEHUS NPAKTHYECKUX PadoT
Ouenka "5" craBuTCH, €CIU YUYEHUK:
1. IIpaBUIIBHO OmpeneniI LEb ONbITA.
2. Beinosnnua paboty B oJHOM 00beMe ¢ cOOII0AeHnEM He00X0JUMOIl 10CIeI0BaTeIbHOCTH
MIPOBE/ICHUS ONBITOB U U3MEPEHHIA.
3. CaMOCTOATENBHO U PALlMOHATIBHO BHIOpAI U MOATOTOBHII JIJIsl OIIbITA HEOOXOAUMOE
000pyZI0BaHUE, BCE OMBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00€CTICUNBAIOIINX ITOTydEHHE
Pe3yabTaTOB U BBIBOJOB C HAUOOJbIIEH TOUHOCTBIO.
4. Hay4HOo rpaMOTHO, JJOTMYHO OIKCaN Ha0Jt01eHus: U CPOpMYIMpOBal BHIBOABI U3 oMnbITa. B
MPEJCTaBICHHOM OTUYeTe MPABUIILHO M aKKYPAaTHO BBIMOJIHUI BCE 3aITUCH, TAOIUIIbI, PUCYHKH,
rpad MKy, BBIYACICHUS U CIeTIall BBIBOJIBI.
5. IlposiBiisieT OpraHu3allMOHHO-TPYAOBbIE YMEHUs (TMOAAEPKHUBAET YUCTOTY pabouero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YET PACXOJHBIE MaTEPUAIIbI).
6. DKCIIEPUMEHT OCYILECTBIISAET 10 IUIaHy C YY€TOM TEXHUKU 0€30IacHOCTH M MPaBHJI pabOTHI C
MarepuaiamMu U 000py0BaHUEM.
Ouenka "4" craBUTCS, €CIIU YUEHUK:
1. OnBIT IPOBOAMI B YCTIOBUSAX, HE 00€CIIEUUBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPEHUH.
2. Vlnu 6b1I10 TOTYIIEHO BA-TPH HEIOYETA.
3. nu He G6osee oHON HErpy0Ooil OMIMOKM U OTHOTO HE04YeTa.
4. Vnn sKCIepUMEHT MPOBEAEH HE MOJIHOCTBIO.
5. Wnu B onucaHuyu HaOIIOICHUH U3 OIBITA JOMYCTHJI HETOYHOCTH, BBIBOJIBI C/I€TIall HETIOJIHBIE.
Ouenka "3" craBuTC, €CIM YYEHUK:
1. IlpaBuiIbHO OIpEENII IEeIb OIbITa; PAa0OTY BBIMOJIHACT MPABHILHO HE MEHEe YeM HaIOJIOBUHY,
0JTHaKO 00BEM BBHITIOTHEHHON YaCTH TAKOB, YTO ITO3BOJISIET ITOYUUTh NMPABIIILHBIC PE3YIIbTAThI H
BBIBO/IbI TI0 OCHOBHBIM, IPUHIIUITHAIBHO BaKHBIM 331a4aM paOoThI.
2. Nnu mogbop ob6opyaoBanus, 00beKTOB, MATEPHAIIOB, a TAK)Ke pabOThI 10 Ha4ajy ONbITa MPOBEI
C MOMOIIIBIO YUUTENIS; WK B X0J1€ TIPOBEJICHUS ONbITA U M3MEPEHHI ObUIH JOMYIIEHBI OIMOKH B
ONMCaHUU HaOII0AeHHH, (HOPMYIHPOBAHUH BHIBOJOB.
3. OnbIT POBOAMIICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO MPUBENIO K MOIYYEHHUIO PE3YJILTATOB C
OOJIBIIIEH TTOTPEITHOCTHIO; WIIH B OTYETE OBLIM IOMYIIECHBI B 00IIIEH CJI0KHOCTH HEe Oojiee ABYX
omIMOOK (B 3aMUCAX €AUHUL], U3MEPEHUSX, B BBIYUCICHUAX, rpadukax, Tabnunax, cxemax, ¥ T.1.)
HE NPUHLIUINAIBHOTO JJIs JTaHHOW pabOThl XapaKkTepa, HO MOBIUABIINX HA PE3yJIbTAT BBIIOIHEHUS.
4. lomyckaeT rpy0yro ommoKy B X0Jie dKCIiepuMeHTa (B 00bsICHEHUH, B 0(hOPMIICHIH paOOThI, B
COOJTIOICHUH TIPABUJT TEXHUKU O€30MaCHOCTH MU paboTe ¢ MaTepraiaMu U 000pYI0BaHHUEM),
KOTOpast UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.




Ounenka "2" craBuTCA, €CJIU YYCHUK:

1. He onpenenu caMOCTOSTENBHO IIEJTb OMBITA; BBIMOJIHUI padOTy HE TMOJHOCTHIO, HE TTOITOTOBHUIT
HY)XHO€ 000pyTI0BaHHE U 00bEM BBIITOJIHEHHOM YacTH pabOThI HE IMO3BOJISIET CAENATh MPABUIBHBIX
BBIBOJIOB.

2. Vlnu onbITHI, U3MEPEHUsI, BBIYUCIICHHS, HAOIOICHUS IPOU3BOIUINCH HEMPABUIIHHO.

3. Vinu B x011e pabOTHI ¥ B OTYETE OOHAPYKHIIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHEIC B
TpeOoBaHUAX K orieHKe "3".

4. omyckaet nBe (1 6osiee) rpyObIe OMMOKY B XOJI€ IKCIIEPUMEHTA, B 00BICHEHUH, B 0(hOpMIICHUN
paboThI, B COOIOICHUN TTPABUJT TEXHUKH OE30IIaCHOCTH MPHU paboTe ¢ BEIIECTBAMHU U
000pyIOBaHUEM, KOTOPBIE HE MOKET UCIIPABHUTH JAXKe MO TPEOOBAHUIO YUUTEISL.

OueHka yCTHOIO OTBETa yYAIIMXCH
Otmetka "5" cTaBuTCs B ciydae:

1. 3HaHMsA, NOHUMAaHUs, TIYOMHBI YCBOGHHS OOYYalOIIMMCS BCEro 00BEMa MPOrPaMMHOTO
MarepHaia.

2. YMeHus BBIACIIATh TJIABHBIC ITOJIOKCHUSA B M3YUYCHHOM MAaTCpuajic, Ha OCHOBAHHUU (1)aKTOB u
IIpUMCPOB O606H_IaTB, ACJIaTh BBIBO/JbI, YCTAHABJIMUBATH MCKIPCIAMCTHBIC WU BHYTPUIIPCAMCETHBIC
CBsA3H, TBOPUCCKH MPHUMCHACT ITOJYUCHHLIC 3HAHUS B HE3HAKOMO CUTyallu.

3. OrcyrcTBUE OMMOOK M HEAOYETOB MPHU BOCIIPOU3BECHUN U3yYEHHOTO MaTepualla, pH YCTHBIX
OTBETax yCTPaHEHHE OTAENbHBIX HETOUHOCTEH C MOMOIIBIO JTOMOTHUTEIbHBIX BOIPOCOB YUMTEIS,
co0JII0/ICHHE KYJIbTYpbl MUCbMEHHON U YCTHOM peun, npaBuil 0(hOpMIIEHUS MTUCbMEHHBIX PadoT.

OtMmeTtka "4":
1. 3HaHMe BCEro M3YYEHHOTO MPOrPaMMHOTO MaTepHana.

2. YMeHUl BBIAENATH TJIaBHBIE IMOJIOKEHHS B M3YYEHHOM MarepHualie, Ha OCHOBAHUU (PAKTOB U
npuMepoB 000011aTh, JenaTh BBIBOJABI, YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, NPUMEHSThH
ITOJIyYEHHBIE 3HAHUS HA ITPaKTHKE.

3. HesnauurenbHble (HerpyOble) OMMOKM U HEAOYETHl IMPU BOCHPOM3BEIECHUM H3YYEHHOTO
MaTepuaia, COOJIIOJICHME OCHOBHBIX MpaBWJ KYJIbTYpbl MUCHBMEHHOW M YCTHOW peuH, NpaBHII
oopMIIeHUS MUCHMEHHBIX PaboT.

OtMmertka "3" (ypoBeHb NPEACTABICHUHN, COYETAIOIINXCS C 3JIEMEHTaMU HayYHBIX TOHATUN):

1. 3HaHue U yCBOGHHE MaTepHaja Ha YpPOBHE MUHUMAIIbHBIX TPeOOBaHUN POTrPAMMBI,
3aTpyJHEHHE MPU CAMOCTOSITETbHOM BOCIIPOU3BEIEHUH, HEOOXOIMMOCTh HE3HAUNTEIBHON TOMOIIN
IpenojaBaTes.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPY/AHEHUS IIPH OTBETAaX HAa BUIAOM3MEHEHHBIC
BOIIPOCBL.

3. Hanumuue rpy0oit ommOKu, HECKOJIIBKUX HETPYOBIX MPH BOCIIPOU3BEIACHUN N3YICHHOTO
MaTepHalia, He3HAYUTEIIbHOE HECOOIIOICHHE OCHOBHBIX MPABWII KYJIbTYpPhl TUCBMEHHOW U YCTHOM
peun, npaBui 0pOpPMIICHUSI TUCBMEHHBIX paloT.



OtMmertka "2":

1. 3HaHKe U yCBOEGHUE MaTepualia Ha YPOBHE HUKE MUHUMAJILHBIX TPEOOBAHUN MTPOTPaMMBl,
OTJIeNIbHbIE MPECTaBICHUS 00 U3YyUEHHOM MaTepHale.

2. OrcyTcTBUE yMEHMI paboTaTh Ha ypPOBHE BOCIIPOU3BEACHNUS, 3aTPYAHECHUSI IPU OTBETAX HA
CTaHJapTHHIC BOIIPOCHI.

3. Hanmune HeCKONBKHUX IPYObIX OIUOOK, OOJBIIOTO YUCIa HErPyObIX PU BOCIPOU3BEACHUN

M3y4eHHOT0 MaTepuaia, 3HaYnTeIbHOE HECOOIIOICHNE OCHOBHBIX MPaBHJI KYJIBTYPbI TUCHBMEHHOM
Y YCTHOH peuu, nmpaBuil oopMIICHUsI TUCbMEHHBIX padoT.

OuneHka caMmoCTOSAATEILHBIX Pa0doT.
Ormerka "S5" craBuTCS, €CIIN yUEHUK:
1). BeImoHUI paboTy 0e3 omMOOK 1 HEJIOUETOB;
2) nomyctui He 0oJiee OJTHOTO HEJl0YeTa.
Otmetka "'4" cTaBUTCS, €CIIM YIECHUK BBIMOIHIII PAOOTY MOIHOCTHIO, HO JIOMYCTHJI B HEH:
1). e Gosnee oTHOM HErpyOOii OMIMOKK U OJTHOTO HEJI0UETa;
2). unu He 6osee IBYX HEIOYETOB.
Otmerka "3" cTaBuUTCS, €CIM YUEHUK IPAaBUIBHO BBITOIHUI HE MeHee 2/3 paboTbl UIIH TOTYCTHIL:
1). He Gonee ABYX rpyOBIX OIIUOOK;
2). unu He 6osee 0HOM rpy0oi U 0JTHOM HErpyOOl OIIMOKU M OAHOTO HEA0UETa;
3). uim "He 6osee NBYX-TpeX HErpyObIX OMTHOOK;
4). unu oJTHOM HerpyOoi OMMOKHU M TPeX HET0UYETOB;
5). WM IpH OTCYTCTBUM OIMIMOOK, HO IPY HAJTMYUU YETHIPEX-TISITH HEI0UETOB.
OtMmerka "2'" craBUTCS, €CIIN YUEHUK:

1). momycTri 4uciIo omuOOK U HEAOYETOB MIPEBOCXOIAIIEe HOPMY, IPH KOTOPOH MOKET OBITh
BBICTaBJIEHA OIlcHKa "3";

2). WK eCJTH MPaBUIHHO BBIOHIII MEHEE IMOJIOBUHBI PaOOTHI.

OOmas knaccuUKaIus onnoOOoK.

[Tpu orieHke 3HAHWH, YMEHUH, HABBIKOB CIIEIyeT YUYUTHIBATh BCE OMMUOKHU (TpyOBIe U HErpyoObIe),
HEZ0YETH B COOTBETCTBHH C BO3PACTOM yUaIHXCS.

['pyOBIMHU CUMTAIOTCA OLIMOKH:

- HE3HaHWE OIPEJICICHUS OCHOBHBIX IMMOHSATHH, 3aKOHOB, ITPABHJI, OCHOBHBIX TOJIOKEHUH , TCOPHH,
He3HaHue (GOopMYyIl, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUH BEIMUUH, CIUHUI] X U3MEPCHHUSI,




HaVMEHOBAHUH 3THX €IUHULL;

- HEYMEHUE BBIJICIUTH B OTBETE IIABHOE; 0000IIUTE Pe3yIbTaThl H3yUCHUS;

- HEyMEeHHe NIPUMEHUTH 3HAHUS JJIs PelIeHUs 3a1a4, OObsICHEHUS SBJICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH I'paUKH, MPUHIIMITHATILHBIC CXEMBI;

- HEyMEeHHE MOJTrOTOBUTh YCTAHOBKY WM JabopaTopHOE 000pYyI0BaHKE, IPOBECTHU OIIBIT,
HaOII0IeHUE, ClIeNaTh HEOOXOIUMBIC PACUETHI MITH UCIIOJIb30BATh MOJYUYeHHBIC JaHHBIC IS
BBIBOJIOB;

- HEYMEHHE TOJb30BaThCS NIEPBOMCTOUYHUKAMU, YYCOHUKOM, CIIPABOYHHKOM;

- HapyllIeHHEe TeXHUKH 0€30IacHOCTH, HEOPEKHOE OTHOLICHHE K 000PYI0BaHUIO, TPHOOpaM,
Marepuaiam.

K HerpyObIM OTHOCSTCS OIIMOKHU:

- HETOYHOCTH (hOPMYIIMPOBOK, OTIPEICIICHUH, TIOHATHH, 3aKOHOB, TSOPUH, BRI3BAaHHASI HETTOJIHOTON
0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIISIEMOr0 MOHITHS WU 3aMeHOW 1 — 3 U3 3TUX MpPU3HAKOB
BTOPOCTETICHHBIMU,

- OWIMOKY MpU CHATUH MOKA3aHUI ¢ U3MEPHUTEIBHBIX IPUOOPOB, HE CBSA3aHHBIE C ONPEIEICHUEM
LIEHBI JICJICHUS [IKAJIbI;

- owuOKH, BI3BAaHHBIC HECOOIIOICHUEM YCIIOBHI MPOBEICHUS OMbITA, HAOIIOACHUS, YCIOBHIMA
paboThl IprOOpa, 000PYIOBAHMS;

- OWMOKYU B YCIOBHBIX 0003HAYEHUSIX HA CXEMaX, HETOUYHOCTh Ipaduka;

- HEepalMOHAIbHBIA METOJ PEIICHUS 3a/1a4H, BBITIOJIHEHHS YaCTH MTPAKTUUECKON paboTHI,
HEJO0CTAaTOYHO MPOyMaHHBIH IJIaH YCTHOTO OTBETa (HapyIICHUE JIOTHKU U3JI0XKEHHS, TOMEHA
OTJIETTbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIICHHBIMH);

- HepalMOHAIbHBIE METO/IBI padOThI CO CIIPABOYHOM JINTEPATYPOil;

- HEyMEHHE pelaTh 3a/1a4u, BHITIOJHATH 3a/1aHUs B 00IIIEM BHUJIE.

Henouéramu sSBASIOTCSA:

- HepaluoHaJIbHBIC MPUEMBI BBIYUCIICHUHN U TIPE0OPa30BaHUM, BBITIOJHEHUS OMBITOB, HAOTIOICHUH,
MIPAKTHUYECKUX 3a/IaHU;

- apudmeTrnyeckue OMMOKU B BEIYUCIICHUSAX;

- HeOpeKHOE BHITIOJIHEHHE 3aIMcel, YepTexkeH, cxem, rpaduKoB, TaOIHII;

- opdorpadudeckue u MyHKTyallMOHHBIE OLTHOKH.

Kpurepnn onieHKH cogepkaHusi M 3aIIMTHI IPOEKTA:
1. CriocoOGHOCTB K CaMOCTOSITENTbBHOMY IMPUOOPETEHNIO 3HAaHUH U PELIEHHIO TPo0sieM
Kpurepwii 1.1. TTouck, or60p 1 ajeKBaTHOE UCIIONB30BaHNE HH(POPMALIUH
Kpurepuii 1.2. [TocranoBka npoOiembl
Kpurepuit 1.3. AKTyanbHOCTb U 3HAUMMOCTb TEMBI IIPOEKTA
Kputepwii 1.4. Anammz xona paGoTsl. BbIBO/IBI M TepCIIEKTHBBI
Kpurepuii 1.5. JInunas 3anHTEpeCOBaHHOCTH aBTOPA, TBOPUECKHUI TO/IXO]T K paboTe
2. ChopMHPOBaHHOCTB IPEMETHBIX 3HAHHUI U CIIOCOOO0B EHCTBUI
Kpurepuii 2.1. ['1yOnHa pacKpbITHs TEMbI IPOEKTa
Kpurepuii 2.2. Meronuka uccie1oBaHUiA
Kpwurepwnii 2.3. KagecTBoO MPOEKTHOTO MPOYKTa
Kpurepuii 2.4. Mcrionb30BaHKE CPENICTB HAIVIAHOCTH, TEXHUUECKUX CPEZICTB
3. CpopMupoBaHHOCTH PETYISATUBHBIX ICHCTBHIA
Kpurepwii 3.1. CootBercTBHE TpeOOBaHUAM 0()OPMIICHHUSI TMCHEMEHHON YacTH
Kputepnii 3.2. CooTBeTCTBHE COACPKaHUS TEME
Kpurepwii 3.3. CrieHapuii 3a1uThI (JIOTUKA U3I0XKEHHS), TPAMOTHOE ITOCTPOCHHE
JOKJIaza
4. CchopMupoBaHHOCTH KOMMYHUKATUBHBIX JICHCTBUIA
Kpwurepwuii 4.1. YeTKOCTh ¥ TOYHOCTbD, YOIUTEITHHOCTh 1 JJAKOHMYHOCTD
Kpurepuii 4.2 YMeHue oTBedaTh Ha BOIIPOCH], yMEHHE 3aILUILATh CBOKO TOUKY 3PEHUS



[Ipu 5TOM MakcHMalbHas OLICHKA 110 KaXXJA0My KpUTEPHIO HE MpeBbiiaeT 3 6amioB. [Ipu Takom
MOJIX0/I€ AOCTIKEHHE 0a30BOTO YPOBHS (OTMETKA «yJIOBJIETBOPUTEIHHO») COOTBETCTBYET
noydeHuto 34 - 36 nepBUYHBIX 0aIoB (110 /1Ba 0asuia 3a KaXIablid U3 KPUTEPHUEB), & JOCTHIKCHHE
MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOIYUYECHUIO 37—48 mepBUYHBIX 0a/IOB (OTMETKA
«xoporio») win 43-51 nmepBUUHBIX 0a/IOB (OTMETKA OTIUYHOY).

Conep:kanue Kypca xumum B 8, 9 kiiaccax.

COI[ep)KaTe.]'IbHLIe JJMHHUHU NIpeamMeTa:

«Bewiecmeo» — B3aMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, IIOJIyYE€HUS U IPUMEHEHHUS BEIIECTB U
MaTEepUasoB;

-«Xumuueckan peaxyus» — 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABJICHUS [IPOLIECCAMU TOJTyYEHUS
U IIPEBPAILICHUS BELLECTB;

«Xumuueckuii A3v1K» — OINEPUPOBAHUE CUCTEMON BAKHEWILINX XMMHUYECKUX MOHSATUH, BIaJICHUE
XMMUYECKOH HOMEHKJIATypOoH M CHMBOJHMKOM (XMMHUYECKMMH 3HaKamu, ¢GopMmylaMH U
YPaBHEHUSIMHU);

«Xumua u oncuznvby — COONIIOJICHUE NPABUII XMMHYECKOH O€30MacHOCTH NIpU OOpalleHUuH C
BELIECTBAMM, MaTepHajJlaMd M XUMHYECKMMM IIpOLleCCaMU B IIOBCEAHEBHOW JKU3HM U Ha
IIPOU3BOJICTBE.

[IporpaMMa OpHEHTHpOBaHAa Ha OCBOEHUE OOYYaIOIIMMHUCS OCHOB HEOPraHMYECKOM XHMHMU U
KpaTKO€ 3HaKOMCTBO C HEKOTOPBIMU HMOHATHAMU U 00bEKTaMU OPraHMYECKOW XUMUHU.

B conepxxarenbHOl nMHUM «Bewjecmeoy pacKpbIBaeTCs yYE€HHUE O CTPOEHMM aTOMa U BEIIECTBA,
COCTaBe U KIacCU(UKAMHY XUMUYECKUX BEILECTB.

B conepxarenbHOW JMHUM «Xumuueckas peakyus» PacKpbIBaeTCid YUE€HUE O XHUMHUYECKUX
mporeccax: KjlacCM(UKalusi XUMHUECKHMX pPEaKUMH M 3aKOHOMEPHOCTH UX HPOTEKAHUS;
KAuecTBEHHas U KOJIMYECTBEHHAs! CTOPOHBl XMMHUYECKHUX MPOLECCOB (pacd€Tbl MO XUMUYECKUM
¢dbopMynaM U ypaBHEHUSM XUMHUUECKUX PEAKIIUN).

B conepxarenbHOW JNMHUM «Xumuueckuii sA36lk» (HOPMHUPYIOTCSI YMEHHUS Y4YalllUXCsl Ha3bIBATh
BellecTBa MO (GopMylaM M COCTaBIATH (OPMYNBI MO MX Ha3BaHUSAM, 3alMCHIBATh YPaBHEHUS
peakuui M XapakTepu3oBaTb WX, pPAacKpbIBaTh HH(POpPMAIUIO, KOTOPYKD HECET XHMHYECKas
CHMBOJIMKA, B TOM YHCJI€ BbIpakeHHas B TaOnuuHoi ¢opme (Ilepuonuueckas cucreMa XUMHYECKHX
anemenToB /. . Menpeneesa, Tabnniia pacTBOPUMOCTH BEUIECTB B BOJIE); UCIIOIb30BaTh CUCTEMY
XUMUAYECKUX MOHATUHN JUIS ONMUCAHUS XUMUYECKUX OOBEKTOB (JE€MEHTOB, BELECTB, MAaTEPHUAJIOB U
MIPOIIECCOB).

B conepxarenbHOW JMHUM «XuMusg U OJ#CU3Hb» PACKPBIBAIOTCS JIOTHYECKHE CBA3M MEXKIY
CBOMCTBaMHU, IPUMEHEHHUEM, MTOJTyUEHUEM BEIIECTB B JIAOOPATOPHBIX YCIOBUIX U HA MIPOU3BO/ICTBE;
bopmupyeTcst KyJabTypa 0€30MacHOTO M AKOJOTHUYECKH TPAMOTHOTO OOpalleHHsl ¢ XUMHUYECKUMHU
00BEKTaMHU.

B kypce 3HauuTenpHas pojab OTBOJUTCS XUMUYECKOMY DKCIIEPUMEHTY: IIPOBEIECHUIO IPAKTUYECKUX
paboT M J1abOPaTOPHBIX OMBITOB, (PUKCAIMM W AHAIU3Y MX PE3yJIbTATOB, COOJIOJCHUIO HOPM U
npaBWJ1 6e30macHol paboThl B XUMUYECKOM KaOuHeTe (J1aboparopun).

Peanuzanus mporpaMMel Kypca B mIpoliecce 0Oy4eHHs IMO3BOJUT OOYdYaIOUIMMCS MOHATH POJIb U
3HaYeHUE XMUMHHU CPEIU JIPYTMX HayK O MPUPOJIE, T. €. PAaCKPbITh BKJIAJ XUMHUU B (OPMUPOBAHUE
LIEJIOCTHOW €CTECTBEHHO -HAYYHON KapTHHBI MUpA.

®opMbl OPraHu3annu yueOHOM JesiTeJIbHOCTH

@®opMbl OpraHuzalM Y4eOHOH JEATENbHOCTH ONPEACTSAIOTCS BUAAMU y4eOHOH paboThl,
crienuuKoil y4eOHOM TPYNIbI, M3yd9aeMbIM MaTepUalioM, y4eOHBIMHM LEIIMU. BO3MOXHBI cie-
IYIOIIME OPTaHU3aMOHHBIE (OPMBI 00YUEHUSI.

- KntaccHo-ypounast (n3y4eHne HOBOTO, MPAKTHKYM, KOHTPOJIb, JOIOJHHUTENbHAs PaboTa, YPOKH-
3a4eTbl). B JaHHOM cilydae HCIOJIB3YIOTCSI BCE THUIBI OOBEKTOB, MEXKIIPEAMETHBIEC CBS3U; MPU
BBIITOJTHEHUHM TPOSKTHBIX 33JaHUH MOWUCK HWH(OpMAINU OCYIIECTBISCTCS YYalIUMHUCS TI01
PYKOBOJICTBOM YYHTEJIS.



- UnpuBuyanbHas M WHAMBHIyaTH3UpOBaHHas. Takue GopMbl pabOTHI MO3BOJISIOT PETryINPOBAThH
TEMII IPOJIBUKEHUS B O0OYUEHUHU KaXX/I0TO IIKOJIBHHUKA B COOTBETCTBHH C €ro criocoOHOoCcTsIMH. [Ipu
paboTe B KOMITBIOTEPHOM KJIacCe IO 3apaHee MOoA00paHHBIM HH()OPMAIMOHHBIM, MPAKTHYECKUM U
KOHTPOJILHBIM 33JJaHUsIM (POPMUPYIOTCSI MHANBUIyaTbHbIC 3aIaHHS IS YUAIIUXCS.

- I'pynmoBas pabora. IIpenBapurensHo yuutenb GopMupyer OJIOKM WK OOIIUN OJIOK 00BHEKTOB,
nocje JAEMOHCTPALMU KOTOPOTO TMPOMUCXOAMT OOCYXIEHHE B rpymmax oOmieid mpoOiemsl, Jnbo
MUHH-33]1a4, KOTOPBIC SBJSIFOTCS COCTABHOW YaCThIO O0IIEH y4eOHOH 3a1aum.

- BuekiaccHas pabora.

- CamocrosTenbHass paboTa ydamuxcs MO HM3YYCHUI0 HOBOTO MaTepuaia, OTpa0OTKe y4eOHBIX
HABHIKOB M HABBIKOB MPAKTHYECKOTO MNPUMEHEHHs MPUOOPETCHHBIX 3HAHUH; BBINOJIHECHHE
WH/IMBUyAIbHBIX 33IaHUH TBOPUYECKOTO XapaKTepa.

-[IpakTHKyM™MBI
- Jlexun
- lucckycuun

8 kiacc

( 2 gaca B Hepenmo, 68 yacoB)
Tema 1. [lepBonauanbHblie XuMuueckue nousitus. (15 yacon)

Tena u BemectBa. CBOICTBa BellecTB. JTalOHHBIE (hU3HUECKHUE CBOICTBA BelleCcTB. Marepuana u
MaTepuaioBeeHue. Poinb XUMUM B KU3HU COBpeMeHHOro oOmiectBa. OTHolleHHE 00IlecTBa K
XUMHUU.: XeMo(puins u xemohoous.

Meroap! n3yuenusi xumuu. Habmronenue. DxcnepumenT. MoaenupoBanue. Mojenn maTepuaibHbIe
Y 3HAKOBBIE WJIM CUMBOJIbHBIE.

l'a3bl. XKunkoctu. TBepasie BemecTBa. B3anmHble mepexoibl MEXAY arperaTHbIMUA COCTOSTHUSIMU
BelIeCTBa: BO3TOHKA (CyOnmumaIus) u aecyomumanusi, KOHASHCAIUs U CTIapeHue, KPUCTAITH3aIUs
U IUJIaBJICHUE.

duznueckue sBieHus. YucTole BeniecTBa U cMecH. |'oMOreHHble U rereporeHHele cMecu. Cmecu
razoo0pasHble, Kuakue, TBepapie. CrocoObl pa3feieHus] CMecei: MEeperoHKa Wiu JUCTUIUIALINS,
oTcTauBaHue, (UIBTPOBAHUE, KpPUCTAJUIM3AIlMs, BbIMapuBaHue. Xpomatorpadus. Ilpumenenue
ATUX CTMOCOOOB B JIAOOPATOPHOM MPAKTHKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHUYECKUE 3JEMEHThl. ATOM M MoJsiekylnbl. [IpocTeie M clokHbIE BeUIeCTBA. AJIOTPONUsS Ha
npuMepe kuciaopoaa. OCHOBHBIE ITOJIOKEHUS aTOMHO-MOJIEKYJsipHOro ydeHus. Monel. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHSI.

3Haku (CHMBOJIBI) XHMHUYECKHX dJeMEHTOB. MHbopmarusa, KOTOpyr0 HECyT 3HAKHM XHUMHYECKUX
3JIEMEHTOB. DTUMOJIOTHSI HA3BaHUM HEKOTOPBIX XUMHUecKuX 31eMeHToB. [ICX3 JI.1. Menneneena:
KOPOTKONEPUOAHBIN U JIMHHONEPUOAHBIH BapuaHThl. [leproasl u rpynmnsl. [aBHas u moGouHas
noArpymnmnsl. OTHOCUTENbHAs aTOMHAs Macca.

Xumnyeckue ¢(opmynsl. Muaexcel u kodpduuueHTsl. OTHOCHTEIbHAs MOJIEKYJsSpHas Macca.
MaccoBast 1ofsi XMMHYECKOTO DdJE€MeHTa B coeluHeHMH. HHQopmamus, KOTOpYylO HECyT
XUMHYECKHUEe (POpMYIIBIL.

BanentHocts. CTpykTypHble (QOpMynbl. XUMHUYECKHE SJIEMEHTHI C MOCTOSHHOW U TepEeMEHHOM
BaJICHTHOCTHIO. BBIBOJ (opmynbl coenuHeHuss Mo BajieHTHOCTH. OrpeneneHue BaJeHTHOCTH
XMMHYECKOTo 3JeMeHTa 1o gopmyine BemectBa. CocTaBieHne Ha3BaHUN COCAMHEHUH, COCTOSAIINX
13 IByX XUMHYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH IOCTOSTHCTBA COCTaBA BEILIECTB.
Xumudeckue peakuuu. PeareHTsl W IpOAyKThl peakuuu. [Ipu3HaKM XMMHYECKUX peaKLuil.
YcmoBuss WX TpPOTEKaHWsT W OpekpanieHus. Peaknuu ropeHusa. OK30TEPMUUYECKUE U
SHAOTEPMHUUECKUE PEAKIIUH.



3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUsA. (CoOCTaBiIeHHME XHMUYECKHUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECeT XUMUYECKOe YpaBHEHHE.
Knaccudukanus XMMHUYECKUX pPEaKIUil MO0 COCTaBy W YUCIY pPEareHTOB M MPOJYKTOB. THIIbI
XUMHYECKHUX peakiuid. Peaknum coennHeHus, pa3noxkeHus, ooMeHa, 3amenienns. KaranuzaTopsr u
KaTaJlu3.
JdeMoHcTpanuu.
e KouleKIiuu MaTepualioB U U3JIEIUN U3 HUX.
e ArperaTHble COCTOSIHUS BOJBI.
e PazneneHue AByX HECMEIINBAKOUINXCS )KUJIKOCTEN € MTOMOILBIO ACIUTEIbHON BOPOHKH.
e VYcraHoBka ais GUIBTPOBAHUS U €ro padoTa.
e VYcraHOBKa /s BBIIIAPUBAHUS U €ro paboTa.
Paznmenenme  kpacsmiero  BemiectBa  (uiomMactepa ¢ MOMOIIBIO  OyMaKHOU
xpomatorpadum.
Monenu amuioTponHbIX MOAUGUKALIUN YIIIepoa U CEephl.
IToptpeTh n.4. bepuenunyca u JI.1. Menneneena.
Kopotkonepuoansiii u anmuaHonepuoaubid BapuanThl [ICXD JI.M. Menaeneena.
B3aumoneincTsre COIIHON KUCIOTHI C IUHKOM.
e [lomyuenue rumpokcuaa Mmeau (2) u ero paznoKeHue Mpy HarpeBaHUH.
JlaGopaTopHbIe ONBITHI.
O3HakOMJIEHHE C KOJUIEKIIUEeH 1a00paTOPHOM MOCYIbI.
[TpoBepka mpubdopa asis MoTydeHHUs Ta30B Ha TEPMETUYHOCTb.
[IpuroroBneHune reTeporeHHON CMECH MOPOILIKOB CEPhI U JKEJI€3a U UX pa3AeIICHUE.
BiaumopeiicTBue pacTBOpOB XJIOpUIa HATPHsI U HUTpaTa cepedpa.
[Tonyuenue rugpokcuia Menu (2) u ero B3auMOJEHCTBUE C CEPHON KHUCIOTOM.
B3anmMogeiicTBue pacTBopa cobl C KUCIOTOM.
[TpoBepka 3aKoHa COXpaHEHHUs MAacChl BEIIECTB HA MPUMEPE B3aUMOICUCTBUS IIEIOYH U
KHUCJIOTHI.
8. Pasnoxenwue rmepokcuaa BOJAOPOIa ¢ TOMOIIBI0 OKCHIA MapraHiia (4).
9. 3amemieHue kene3oM MeIU B MEIHOM KyTOpoce.
IIpakTnyeckue padoTsbl.
1. 3makomcTBO ¢ nabopaTopHbIM oOopymoBaHueM. [IpaBuna TeXHUKH O€30MACHOCTH MpHU
pabote B kabuHete xumuu. HekoTopsie Bubl padoT.
2. AHanu3 MouBBHI.

NoakwhE

Pa3nes 2. BaskHelimme npeacTaBuTe/ Il HEOPraHH4ecKux BemecTs. KomyecrBeHHbIe
OTHOLIeHUs B Xxumuu. (17 yacoB)

CocraB Bo3ayxa. [lonstre 06 06beMHOI 0716 KOMIIOHEHTA MPUPOJTHON ra30BOI CMECH — BO3/yXa.
Pacuer o6beMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEMHOM J10J1e 1 HA000POT.

Kucnopon. Ozon. Ilomyaenne kucnopona. CoOupanue u pacrio3HaBaHHE KUCIOPOJa. XUMUUYECKHE
CBOMCTBAa KHCJIOPOJA: B3aMMOJEHCTBUE C METAUIAMM, HEMETA/NIAMU U CJIOKHBIMHU BEILECTBAMHU.
[Tpumenenue kucnopona. KpyroBopot kucnopoja B mpupoze.

Oxcunpl. OOpazoBaHre Ha3BaHUKM OKCHIOB MO uX (hopmyinam. CoctaBiieHue GOpPMYN OKCHUAOB IO
HazBaHMsIM. [IpencraBuTenn OKCUIOB: BOJa, YTIEKUCIBIN Ta3, HerameHas H3BeCTb.

Bonopon B mnpuponme. dusznueckne M XMMHYECKHE CBOMCTBA BOJOPOJAA, €ro IOJYYEHHE U
IIPUMCHEHHE.

Kucnotsl, ux cocraB u kinaccudukamus. Muaruburopsr. Tabnuua pactBopumoctu. ConsHas u
CEpHasl KHCJIOTHI, UX CBOWCTBA U IIPUMEHEHHE.

Comu, ux cocraB M HazBaHus. PacTtBopuMocTh coseli B Boze. IlpencraButenu coseit: Xjopup
HaTpusi, KapOoHaT HaTpus, hocdar KaTbIHs.



[TocTostnrass ABoranpo. KonmuectBo BemectBa. Mosb. MossipHass Macca. KpaTHble equHUIIBI
M3MEPEHHS KOJMYECTBA BEIIECTBA — MHJJIUMOJIb U KUJIOMOJIb, MAJUTUMOJIIPHAS ¥ KHUJIOMOJISIpHAS
Macchbl BEUIECTB.
PacueTsl ¢ MCMOAB30BAHNEM MOHSTHHI «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAS MACCa», «IIOCTOSHHAs
ABorazipo».
3akon ABoraapo. MosipHbIil 00beM ra3000pa3HbIxX BemecTB. OTHOCUTENbHAS TIIOTHOCTh OAHOTO
rasza Io JIpyromy.
Kparnble enuHUIBI WM3MEpEeHMs] KOJIMYECTBA BEIIECTBA —MWUIMMOJSPHBIA M KUJIOMOJISPHBIN
00BEMBI T'a30B.
PacueTsl ¢ ucnosib30BaHMEM MOHSITUH «KOJMYECTBO BEILIECTBA», «MOJSPHAs Maccay, «MOJSPHBIMI
00BEM ra30By», «4UCI0 ABOTaIpo».
I'unpocdepa. KpyroBopor Boasl B mpupoae. Pusmueckne W XUMHYCCKHE CBOWCTBA BOJBIL:
B3aUMO/ICHCTBUE C OKCUAAMMU.
OcHoBanusl, ux cocras. PactBopumocTs OCHOBaHUM B Bojie. MI3MeHeHne okpacku MHAMKATOPOB B
uiennoyHoi cpene. [lpencraBurenu menoyei: rTUAPOKCHUIBI HATPUSL, KAJIHS U KaJlbIUs.
PactBoputens u pactBopeHHoe BemecTBo. PactBopel. PactBopenume. I'muapatel. MaccoBas noiis
pacTBOPEHHOr0 BelIeCTBA. Pacuerbl, CBS3aHHBIE C HCIOJIb30BAHMEM MOHATHS»MAccoBas I0JIs
PacTBOPEHHOI'O BELIECTBA.

JdeMoncTpanum.
[TonydyeHue kucaopo/ia pas3yioxkeHUEM IIepMaHraHaTa Kajus U MepoKCuaa BOAOPOa.
CobupaHue METOA0OM BBITECHEHUS BO3/lyXa U BOJBI.
Pacno3naBanue kuciopoa.
Komnexknus okcuios.
[Tonyuenue, cobupanue, pacro3HaBaHUE BOJIOPO/A.
I'openune Bogopona.
B3aumMopeiicTBrue Bogopoaa ¢ OKCHIOM MEIH.
[IpaBuno pa3baBneHUs: CEpHON KUCIOTHI.
Konnekuus coneit.
Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIeH B BOJIE.
Hekortopsie MeTasuibl, HEMETaIbl M COEIMHEHUS KOJIMYECTBOM BEUIECTBA B 1 MOJIb.
Konnekuust ocHoBaHUM.

JlaGopaTopHbIe ONBITHI.

10. ITomyTHeHWE U3BECTKOBOM BOJIBI ITPH MPOIYCKAHNUN YTIICKUCIIOTO Ta3a.

11. ITonmy4yeHue BogopoOJa B3aMMOACHCTBIEM IIUHKA U COJISTHON KUCIIOTHI.

12. Pacmo3HaBaHUMe KHCIOT HHIMKATOPAMHU.

13. M3MeHeHHEe OKpAaCKU MHIUKATOPOB B ILEIOYHOM Cpere.

14. OsnakomiieHHe C IpernapaTaMM JOMAalIHEH WM IIKOJIbHOW amnTeuyku — pacTBOpaMU

NEPOKCH/IA BOJIOPO/A, CHMPTOBOM HACTOWKH MO/AA U HAIIATBIPHOTO CIIUPTA.

IIpakTH4eckune padoTHI.

3. Tomyuenne, cobnpanue U pacrio3HaBaHUE KHCIOPOA.

4. Tlomyuenue, coOMpaHue U paclo3HaBaHUE BOJAOPOA.

5. IlpuroroBieHue pacTBOPOB CoJiel C UX 3aJaHHON MaccoBOIl 10JIeH.

6.

Pa3zgea 3. OcHOBHbBIE KJIACCHI HEOPTAHMYECKHUX coeMHeHuil. (9 YacoB)

O6o0menne cBeneHWd 00 OKCHIaX, WX Kiaccuukanuy, Ha3BaHUAX W CcBoMcTBax. CrocoObl
MOJTYYEHUsI OKCUJIOB.

OcHoBaHus, WX KiIacCU(UKAIMsA, Ha3BaHUS ¥ CBOWCTBA. B3ammonelcTBHE ¢ KHCIOTaMH,
KHUCJIOTHBIMHU OKCHUAMHU U COJISIMH. Pa3nokeHrne HepacTBOPUMBIX OCHOBaHUH. CriocOOBI OTyUYEeHHUS
OCHOBaHHIA.



Kucnotsl, wux kimaccupukauus u Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIIOT.
B3aumogeiicTBue KHCIOT C MeTalaMU. ODJIEKTPOXUMHUYECKUN psii HANPSXKEHUM METaJlIoB.
B3aumopeiicTBue KHCIOT C OKCHAaMU METauloB. B3amMmonelcTBHE KHCIOT C OCHOBAHUSAMH —
peakuus HelTpanuzauuu. B3aumonelictBue Kucior c cosssMu. IlonydyeHne OeCKUCIOPOAHBIX U
KHCIIOPOJICOIEPKAIUX KUCIIOT.

Conu, ux knaccuukanus U CBOICTBa. B3anmonelicTBue colieii ¢ MeTayiaMu, OCOOCHHOCTH 3THUX
peakuuii. BzaumopencTBue coieit ¢ cossamu.

['eneTnueckue psiapl MeTayla M HEMeTaia. [ eHeTuyeckas CBsI3b MEXIy KiaccaMu
HEOPraHMYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI.

15. B3aumMoeiicTBie OKCHAa KaIbIHA C BOJOH.

16. [TomyTHEHUE U3BECTKOBOW BOJIBI.

17. Peakuus HEHTpaIn3aiuy.

18. [Nony4yenne ruapoxrcuaa Meau (2) ¥ ero B3auMOJICHCTBHE C KUCIOTOM.

19. PasnoskeHue ruipokcua Meau (2) mpyu HarpeBaHUH.

20. BzauMmoielicTBHE KHCIIOT C METAJUTAMH.

21. B3aumoeiicTBrE KUCIOT C COJISIMU.

22. O3HAKOMJICHHE C KOJUICKITUEH COJCH.

23. BzaumopeiictBue cynbhara menu (2) ¢ Kene3oM.

24. B3auMoielicTBHE COJICH C COJISIMH.

25. 'eneTnueckas CBA3b Ha MPUMEPE COCTUHEHUI MeTH.

IIpakTnyeckune padorTsbl.

7. Pemienue sKCiepUMEHTAIBHBIX 3a/1a4.

Pa3nea 4. Ilepuoguyeckuii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX 3J1EMEHTOB
JA.A. MenaeneeBa u crpoeHure aroma. (8 yacon)

EcTtecTBeHHBIE CeMEWCTBA XMMUYECKUX 3JIEMEHTOB: IIEJIOUYHBIE U LIEIIOYHO3EMEIbHBIE METAJIBI,
rajloreHbl, HHEpPTHBIE Ta3bl. AMPoTepHOCTh. AMPOTEpPHBIE OKCUABI U TUAPOKCH bl KoMmIuiekcHbIe
COJIN.
Otkpsitue .. Menneneessim 113 u cozganue um ICXD.
AToMBI Kak (popMa CyIIeCTBOBaHHMS XUMHUUYECKUX 3J€MEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHUH
aToMOB. JloKka3zaTenbCTBa CIIOKHOCTH cTpoeHus atomoB. OmnbiTel Pesepdoppa. [lnanerapnas
MOJEJIb CTPOCHHS aTOMOB.
CoctaB aTOMHBIX sIep: HPOTOHBI, HEUTPOHbI. OTHOCUTEIbHAs aTOMHasg Macca. B3auMocBs3b
MOHSATUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.
MukpoMup. DIEKTPOHBI. CTPOEHUE AIEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKHX 21eMeHTOB NeNe |-
20. ITonaTue o 3aBEpLIEHHOM IEKTPOHHOM YpPOBHE.
N3otonbl. @usmyeckuii  cMbicn  cuMBOJIMKM  [lepronnueckort  cucteMbl. CoBpeMeHHas
¢dopmynupoBka [I3. M3MeHeHUs CBONCTB 3JEMEHTOB B IMEpHOAAaX M TpPYyMNax, Kak (QYHKIUSA
CTPOEHHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTuka 3J€MEHTa-MeTaula W 3JIeMeHTa-HeMeTauia no ux nojoxenuto B [ICXD JI.N.
Menneneesna.

JdemMoHcTpanuu.
Paznuunsie popmel Tabmu [1C.
MoaenupoBanue noctpoenus 11C J[,1I. Menneneena.
Mognenn aToMOB XUMHUYECKHUX JIEMEHTOB.

e Mopaenu aToMOB 37€MEHTOB | — 3 eprooB.

JlaGopaTopHbIe ONBITHI.
26. ITomyuenue ampoTEpPHOTO TUAPOKCHIA U UCCIEAOBAHUE €TO CBOMCTB.



Paszgea 5. Xumnueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknun. [loBTopenne.
(19 uacos)

HNonnast xumudeckas cBsi3b. MOHBI, 00pa3oBaHHBIE aTOMAMH METAUIOB M HeMeTauioB. CXeMbl
00pa3oBaHMs MOHHOHW CBSI3M JUIsl OMHAPHBIX COCIUHEHHMH. VOHHBIE KPUCTAUTMYECKUE PEUICTKH U
¢u3nveckre CBOMCTBA BEIIECTB C 3TUM THUIIOM pemieTkd. [loHsTHE O (QOpMYNIBbHOW eauHuIe
BCIIIECTBA.
KoBaneHTHass XuMHUYECKas CBSI3b. OJEKTPOHHBIE H CTPYKTypHBIC Qopmyibl. KoBaeHTHas
HeroysipHast cBsi3b. CXembl 00Opa30oBaHHsS KOBAJEHTHOW CBSI3M I OWHAPHBIX COCIMHCHHM.
MonekynspHble U aTOMHbIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C ITUM THUIIOM
pELIETOK.
DNeKTPOOTPULIATEILHOCTh. Psif anmekTpooTpuniarensHocTH. KoBaneHTHas moJisipHas XUMHUYECKas
cBs3b. Cxembl 00pa3oBaHHs KOBAJICHTHOW IIOJISIPHOM CBSI3M JIi OWHAPHBIX COCIMHCHHM.
MonekynspHble M aTOMHbIE KPHUCTAJUIMYECKHE PELIETKH, CBOMCTBA BELIECTB C 3THM THUIIOM
pELIETOK.
Meramueckass XUMHUYECKas CBSI3b M METaUIMYEcKash KpUcCTauinueckas pemierka. CBoicTBa
BEIIIECTB C 3TUM TUIIOM pelieToK. EquHas npupoja XMuMUYECKUX CBSI3CH.
Crenensn okuciienus. CpaBHEHHE CTEIICHEW OKUCIEHUS U BAICHTHOCTHU. [IpaBumia pacuera creneHu
OKHCJIEHHUA 10 (popMyTaM XUMUYECKUX COeTUHEHUI.
OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIC peakiuu. OrnpeaesieHne CTereHel OKUCICHUS I JIEMEHTOB,
o0pa3ylIIUX BelIeCTBA pa3HBIX KIAccoB. Peaknuu HOHHOTO OOMEHa M OKHCIUTEIbHO-
BOCCTaHOBUTEbHBIE peakuuu. CocTaBlieHHe YpPaBHEHUM OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii METOJIOM AJIEKTPOHHOTO OanaHca.

JdemoHcTpanmu.
Buneodparments! u cnaiiapl «MloHHAS XUMUYECKas CBS3bY.
Konnekiuys BemecTB ¢ HOHHOM CBS3BIO.
Moaeny HOHHBIX KPUCTANIMYECKUX PEILIETOK.
Buneodparments! u cnaiiapl «KoBaneHTHass XUMUYECKast CBSI3bY.
Komnnekuust BemecTB MOJIEKYJISPHOTO U @aTOMHOTO CTpoeHUs. Moaenu MOJEKYISIPHBIX U
ATOMHBIX KPUCTAIMYECKUX PEILIETOK.
Craiinel «MeTtammnyeckass XUMUYECKas CBA3b).
o  Komneknusa «MeTautbl U CIIaBEI»
e BsanmoneicTBHe LIUHKA C CEPHOM U COJITHOM KHUCIIOTOM, XJIOPUIAOM MEH.

Xumu.9 kiaacc.

(2 gaca B Hepgemnto, 68 4acoB)

IToBTOpenune u 06001meHue 3HaHUIT MO Kypcy 8 kaacca (12 yacos)

bunapubie coeaunenus. Oxcuabl cosieoOpasyrouie U HecosieoOpazyromue. ['uapoKcuabl:
ocHOBaHUs, aM(poTepHble, kucaoThel. Cpennue, kuciele, ocHoBHble COJIN.
O06001menHne cBeaeHU 0 XMMHUYecKUX peakuusx. Kiaccupukanus XUMUYECKHX peakiuil 1o
Pa3NIUYHBIM OCHOBAHMSIM: COCTaBY M YHCITY PEarupyroliux U 0Opa3yroluxcs BeIECTB, TEMJI0BOMY
addexTy, HampaBIeHHUIO, W3MEHEHHUIO CTEMEHEW OKHCICHHUS DJEMEHTOB, OO0OpPa3yIOIINX
pearupymolue BenecTsa, ¢pase, NCIoIb30BAHUIO KaTallu3aTopa.
[TonsiTe 0 cKOpocTHM XMMHMYECKOH peakuuu. DakTopbl, BIMSIONIME HA CKOPOCTh XUMHUYECKHX
peakuuii: TpUpoJa pearupyrollux BEIIECTB, HMX KOHLEHTpalus, TEMIEparypa, IUIOMAlb
COIIPUKOCHOBEHUS, HalNW4Ke Kataiusaropa. Karanums.
JdemMoHcTpanuu

e (O3HaKOMJIEHHE C KOJUIEKIIUAMU METAJIOB U HEMETAJLJIOB.

e (O3HAKOMIIEHHE C KOJJIEKIIUSIMU OKCUOB, KUCIIOT U COJIEH.

e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKLUU OT MPHUPOJIbl PEarupyoLUX BEIIECTB.

e 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT KOHLEHTPALUK PEAarupYIOLINX BEIECTB.



e 3aBUCUMOCTb CKOPOCTM XHMHYECKOM peakuuu OT IUIOUIAJNd  CONPUKOCHOBEHHS
pearupyromux BemecTB («KUISAIINN CI0M» ).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakLuu OT TEMIIEPATyphl pearupyorx BEIIECTB.

JlabGopaTropHbie ONBITHI
1. B3aumopeiicTBe aMMHaKa 1 XJIOPOBOJIOPOIA.
2. Peakuust HeUTpanu3aiuu.
3. Habmronenue termioBoro 3¢ (dekra peakiiuu HeUTpaIn3aium.
4. BzaumoelicTBre cepHO KUCIOThI ¢ okcuioM meau (II).
5. PasznoskeHue nepokcuaa BoJopoia C IMOMOIIBIO KaTana3bl KapToges
6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaklUy OT NPUPOAbl pEarupyrolIUX BEIIECTB HA IPUMEpe
B3aMIMOJICHCTBUS PAcTBOPOB THOCYNIb(aTtaHaTpus W xjopuaa Oapwsi, THOCYJIb(ara HATpUS H
COJISHOW KHMCJIOTBI.
7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIIMK OT MPUPOJIbI METAIIOB MPU WX B3aUMOJICUCTBUU C
COJIIHOM KHCIJIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEAKIMH OT MPUPOJBI KHCIOT MPH B3aUMOJCHCTBUU UX C
KEJEe30M.
9. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.
10. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKiMi OT KOHIEHTPALIMH.
11. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEAKIMU OT ILIOIIAIN CONMPUKOCHOBEHUS PEarupyromnx
BEILIECTB.
12. 3aBUCUMOCTBH CKOPOCTH XMMUUYECKOM PEaKIMK OT KaTaau3aTropa.
[TonsTre 00 SIEKTPONUTUYECKOW ITUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3M
JUCCOIMAITMU DJICKTPOJIUTOB C PA3JIUYHBIM XapakTepoMm CBsi3u. CTeneHb 3JIEeKTPOTUTHUYECKOU
nuccornuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.
OCHOBHBIE TOJIOKEHHSI TEOPUU DIICKTPOIUTHUECKON nuccormanmu. Kiaccudukamus MOHOB U MX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUThL. VX kinaccuukanus u JUCCOIUAITHS.
OO0mue XMMHYECKHE CBOWMCTBA KHUCJIOT: M3MEHEHHE OKPACKW WHJIUKATOPOB, B3aUMOJICUCTBHE C
MeTallJIaMH, OKCUAAMH U TUIPOKCHUIAMHU METAJNIOB U CONSIMU. MoJIeKysipHble U MOHHBIE (TTOTHBIE
Y COKpaIIEHHbIC) YPABHEHUS PEAKITUH.
XVMHYECKUN CMBICI COKDAIEHHBIX YPaBHEHHUW. YCIOBUSA MPOTEKaHUSA pEaKkUUi MEXKIy
AJIEKTPOJIUTAMHU JI0 KOHIIA. Psii akTHBHOCTH METaJIJIOB.
OO01re XuMUYEeCKHe CBOMCTBA IEJO0Yeil: B3aUMOJEHCTBUE C KHCIOTaAMH, OKCHJIaMHU HEMETAaJUIOB,
comsiMu. OOIKMe XUMHYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJIEHCTBUE C
KHCJIOTaMH, Pa3JI0KeHHE MIPU HArpEBaHUH.
OO0mme XMMHUYECKHE CBOWCTBA CPETHUX COJICH: B3aUMOJICCTBUE C KUCIOTAMHU, IIEI0YaMHU, COSIMU
1 MeTtayuiamu. BzaumoencTBre KUCHIBIX COJIEH CO IIET0UYaMH.
[Muaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COJIEH ¢ BOJIOM. [ MIpOSIN3 COMM CUITLHOTO OCHOBAHUS U
ciaboii KUcIoThl. ['uaponus3 conu c1aboro ocHOBaHMS U CHITbHOM KucioThl. [Ikana pH.
CBoiicTBa KHCIIOT, OCHOBAaHMI, OKCHJOB M COJE€Hd B CBETE TEOPUH DIEKTPOIUTHYECKOU
JUCCOIIMAIIMU U OKUCIIUTENbHO ~-BOCCTAHOBUTENIBHBIX PEAKIUH.
JdemoHcTpanmu.

e licnpiTanue BemecTB U UX PaCTBOPOB HA 3JIEKTPONPOBOAHOCTD.

e 3aBUCUMOCTb 3JEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHLEHTpanuu. " JIBumkeHue

OKpAIlICHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

e OrmnpeneneHue XxapakTepa cpeabl B paCTBOpax COJICH.
JlabopaTopHbie ONBITHI.
13. lucconmanus caabbIX AIEKTPOIUTOB HA IPUMEPE YKCYCHOUW KUCIIOTHI.
14. I3MeHeHne OKpACKU MHIMKATOPOB B KUCIOTHOM Ccperie.
15.Peakuiys HeUTpaau3aluy pacTBOpa MIENOUN PA3IUYHBIMUA KHCIOTaMHU.
16. ITomyyenue runpoxcunamenu(Il) u ero B3aumMoielicTBHE ¢ pa3IUYHBIMH KACIOTAMH.
17. B3aumopeicTBue CUIbLHBIX KUCIOT ¢ okcuaoM mcau(Il).



18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KayecTtBeHHas peakius Ha KapOOHaT-UOH.
22. Ilony4yenue cTyHI KPEMHUEBON KUCIIOTHI.
23. KauecTBeHHas peakuus Ha XJIOPU/I- WU CyJb(aT-HOHBI
24. I3MeHeHue OKpacku MHAUKATOPOB B IIEJIOYHOM Cpejie.
25. B3aumopeicTBre HIEI0UEN C YIIIEKUCIIBIM ra30M.
26. KauecTtBeHHas peakuys Ha KATUOH aMMOHUS.
27. Ilomyuenue ruapokcuna mcau(ll) u ero pasnoxenue.
28. B3zaumoeiicTBre kapOOHATOB C KUCIOTAMH.
29. llonyyenue runpoxcua sxeneza(lll).
30. B3aumoaeiicTBue xeinesa ¢ pactBopom cyibdara meau(1l)
IIpakTuyeckne padoThl
1. CBoiicTBa KHUCIOT, OCHOBaHHI, OKCHUIOB M COJE€H B CBETE TEOPHUH DIEKTPOIUTHUECKON
JUCCOIMAIIMU U OKUCIIUTEIIBHO ~-BOCCTAHOBUTEIBHBIX PEaKIIUA

Hemeramuibl 1 uX coequHenus (24 yaca)
CrtpoeHue aTOMOB HEMETAJIJIOB M UX TosioxkeHue B [lepuoanueckoii cucreme. Psin
ANEKTPOOTpHUIIaTeTbHOCTU. KpHcTammnueckue pemeéTKu HEMETAIOB — MPOCTHIX BEIIECTB.
Annorponus u e€ npuunHbl. usnyeckue cBoiicTBa HeMeTaI0B. O0IIMEe XUMUYECKHUE CBOWCTBA
HEMETAIIJIOB:
OKHCJIUTEJIbHBIE U BOCCTAHOBUTEIIbHBIC.
["anmorensl, cTpoeHNe UX aTOMOB U MOJIeKyJ1. PU3HuecKue U XUMUYECKUE CBOMCTBA TaJIOTeHOB.
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT WX MOJIOKEHUS B
[lepuonnueckoii cucreme. Haxox1eHne rajioreHoB B IPUPOJE U UX MOTyYeHUE. 3HaUYECHUE U
MIPUMEHEHUE TAJIOTEHOB.
["anoreHoBOIOPOIBI M COOTBETCTBYIOIIME UM KUCIIOTHI: TNIABUKOBAs, COJsiHAsI, OPOMOBOIOPOIHAS,
noaoBosiopoaHast. ['amorenupl. KauecTBeHHBIE peakIluu Ha TajJoreHu 1-uoHbl. [IpuMenenne
COEJIMHEHH rajoreHoB U UX OMOJIOrH4ecKast poib.
O6mas xapakrepuctuka 31emMeHToB VIA-rpymnmel. Cepa B pupoie U €€ monyueHue. AmIoTpOIHbIe
MoAU(UKAIIIU CEPHI U X CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPHI U €€ IPUMEHEHNE.
CepoBOIOpOI: CTPOEHHE MOJIEKYIbI, (PU3MUECKHUE U XUMUYECKUE CBOMCTBA, IOMyYeHUE U 3HAUCHUE.
CepoBopoponnas kuciora. Cynbhubsl 1 ux 3HaueHue. JItoMuHODOpHI.
Oxcun cepri(1V), cepHucTas Kuciora, cynbQutsl. KauecTBeHHas peakius Ha Cynb()UT-HoH.
Oxkcun cepwi( V1), cepnas kucnora, cynbdarsl. Kpucramioruaparel. KauectBeHHas peakius Ha
Cynb(ar-uoH.
CepHast KUCIIOTa - CUIIbHBIN 3J1eKTpoJuT. CBoMCTBa pa30aBIeHHON cepHON KMCIIOTHI, KaK TUITHYHOM
KHCIIOTHI: B3aUMO/ICHCTBUE C METaJUIaMU, OCHOBHBIMH U aM(OTEPHBIMU OKCUAAMH, OCHOBAaHUSMHU U
aM(pOTEepHBIMH THIAPOKCHIAMH, cosiMU. KauecTBeHHas peakius Ha Cyab(daT-moH.
OO1as xapakTepucTUKa SJIeMEHTOB VA-Tpymibl. A30T, CTPOCHHE aTOMa U MOJIeKyIbl. Duznueckue
Y XUMUYECKHE CBOMCTBA U PUMEHEHHE a30Ta. A30T B MPUPOJIC U €ro OMOJIOTHYECKas POJIb.
AMMHaK, CTpOEHUE MOJIEKYIbI U (PU3UYecKHe CBOMCTBA. AMMUAYHasl BOJa,, HAIIATHIPHBIN CIIHPT,
TUApPAT aMMHaKa. JJOHOPHO -aKIENTOPHBIM MEXaHU3M 00pa30BaHMs KaTHOHA AMMOHHS.
BoccranoBurenbsHbie cBoiicTBa amMuaka. Colid aMMOHUS M UX TpuMeHeHue. KauecTBeHHas
peakius Ha KaTHOH aMMOHHS.
Oxcuapl a30Ta: HECOIE0Opas3yIoIIie U KUCIOTHBIE. A30THUCTas KUCIOTA M HUTPHUTHI. A30THAS
KHCJIOTA, €€ MOoJydeHne U cBorcTBa. Hutpartsl.
docdop, ctpoenne aroma u awtorponust. @ocuast. Pochun. Oxenn pocdopa(V) u
oprodochopras kuciaora. Docdatel. Dochopubie ynoodperus. MHCEKTUIIH B
OO0mas xapakTepucTuka 31eMeHTOB [V A-rpynimbl: 0COOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX
BELIECTB U COEIMHEHUH B 3aBUCUMOCTH OT MOJIOKEHUsI 271eMeHTOB B [lepuoanueckoii cucreme.
VYraepon. AJUIOTpOINIHbIE MOJU(BHUKAIIMK: anMas, Tpagut. AMOp(]HBI yriepoa u ero copra: caxa,
AKTUBUPOBAHHBINA yroyb. AjncopOmus. XuMudeckue cBorcTBa yriepoaa. Kokcoxummueckoe
MIPOU3BOJICTBO U €ro mpoaykuus. Kapoumsr.



Oxcun yranepona(ll): ctpoeHre MoJieKyJIbl, TOTydeHue u ero cBoictea. Okcua yriaepona(1V):
CTPOEHHME MOJIEKYJIbI, IIOJYUYEHUE U €r0 CBOMCTBA. YToabHas KucnoTa. Coau yroiabHOW KUCIOTHI:
KapOOHaThI U THIpOKapOoHaThl. TexHudeckas v MUIIEeBas coaa.
Heopranuueckue u opraHnyecKue BEIeCcTBa. Y IIEBOI0POAbl. XUMHUEC KO € CTPOEHUE
OpraHUYECKHX BELIECTB, KAK MOPAIOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.
Mertan, 3TaH, KaK IpeeJIbHbBIE YIIIEBOAOPOIbl. DTUIIEH U alleTUIIEH, KaK HENPeeIbHbIE
(HeHachlILeHHbIe) yriieBoopoabl. ['openue yrineBoaopoaos. KauecTBeHHbIE peakiiy Ha
HENpeIeIbHbIE COCIUHEHMS.
DTUIIOBBIN CIIUPT, €ro MOIyYeHUE, MPUMEHEHUE U PU3HOJIOoTHYECKOe AeicTBrE. TpEéXaTOMHBIM
cnupt rauuepuH. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPThL. Y KCYCHAs - IPEICTaBUTEIND
KJ1acca KapOOHOBBIX KHCIIOT.
Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B nmpupoae. Cununuabl v cuinad. Okeun
kpemuusi(1V). KpemHueBast Kuciota u e€ coiu.
[Ipon3BocTBO cTekia U eMeHTa. [IpoayKius CUIMKaTHON IPOMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, dasuc. OnTuyeckoe BOJIOKHO.
Hewmerannsl B ipupose. @pakiiMoHHas NEPEroHKa KUAKOTO BO3/1yXa Kak CII0CO0 MOIyYEHUs
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, ©oaa. DIEKTPOIU3 PACTBOPOB.
[TonyueHue cepHOI KUCIIOTBI: ChIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXEMa, METO]I KUIIALIETO CII0s,
MIPUHIIMITBI TETTIO00MEHA, TPOTUBOTOKA U MUPKYISAuu. OneyM. [Ipon3BoaCcTBO aMMuaKa: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.
JdeMmoncTpamun

e Komnekus HeMeTaIoB.

e  Mojenu KpUCTAUIMYECKUX PEIIETOK HEMETAJUIOB: AaTOMHBIE U
MOJIEKYJISIPHBIE.

e (O30HATOp U MPUHITUIIBI €r0 PadOTHI

e ['opeHue HEMETAIIOB - IPOCTBIX BEILECTB: cepbl, (pocdopa, APEeBECHOTO

OO6pa3s1ibl rajJoreHoB - MPOCTHIX BEIIECTB.
B3anmoneicTBre rajloreHoB ¢ MeTaJIIaMU.
BriTecHeHue xiopa OpoMOM WM HOJA U3 PACTBOPOB MX COJEH
Konnekuus npupoaHbIX COEAMHEHUH XJIOpA.
B3auMozeiicTBue cepbl ¢ METalIaMH.
["'openue cepbl B KUCIOPOJE
Konnekuus cynbGuaHbIx pya.
KauecTtBeHHast peakuus Ha CyIbQUA-UOH
ObeciBeunBaHNEe OKPAIIEHHBIX TKaHEH U [[BETOB CEPHUCTHIM Ta30M.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEJIBIO.
OO0yriMBaHNUe OpPraHMYECKHUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Huarpamma (( CoctaB Bo3mgyxan.
Buneodparments! u cnaiiasl «lItuusu 6azapei».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Paznoxxenne 6mxpoMar aMMOHHUS.
BzaumopeicTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.
- I'openue ué€pHoro nopoxa.
PasnosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM
- O6pas1bl MPUPOTHBIX COeTUHEHUH (ocopa.
['openne docdopa Ha BO3ayXE U B KUCIOPO/IEL.
[Tomyuenue 6enoro ¢ochopa 1 UCTIBITAHUE €TO CBOMCTB
Konneknus «O0pa3isl MPUPOIHBIX COSAUHEHUN YTIepoa

e [loptper H. a. 3enunckoro. [Tornoiienne akTHBUPOBAHHBIM YTIIEM
PacTBOPEHHBIX BEILECTB WUJIU T'a30B.



e VYCTpoHCTBO MPOTHUBOTra3a.

e Mojenu MOJIeKyJl MeTaHa, 3TaHa, STUJIEHA U alleTUJICHA.

e BzaummopelicTBre 3TUIIEHA C OPOMHOM BOJION W PaCTBOPOM IIEpMaHTaHaTa
KaJIUs.

e (OOuMe XMMHYECKHE CBOMCTBA KHUCIOT Ha IPUMEPE YKCYCHOM KucioThl. " KauecTBeHHas
peaxiusi Ha MHOITOATOMHBIE CITUPTBHI.
Komnekuust «O6pa3iibl NpUPOIHBIX COEAMHEHUNH KPEMHUS.
Komiekuus crekiia, KEpaMUKH, LIEMEHTA U U3/I€JUHM U3 HUX.
Kosutekuus npoQyKuuu CUIMKaTHOM TPOMBILIIEHHOCTH.
Buneodparmentst u cnaiiapl «[Ipou3BOICTBO CTEKIIA U IIEMEHTA) .
Komnekuus «IIpupoaHpie COeTMHEHNSI HEMETAIIIIOB) .
Buneopparmentsl u cnaiael  «@pakiuMOHHAs INEPEroHKa IKUAKOTO BO3IyXa»
Buneopparmentet u  cnaiiner  «[lomyueHme Bomopoja, KHCIOpPOAa U TaJOreHOB
ANEKTPOIUTUYECKUM CIIOCOOOM.
Monenu annapatoB Jyisl IPOU3BOJICTBA CEPHOI KUCIIOTHI.
Mopenb KUnsimero cios.
Mopeinb KOJIOHHBI CUHTE3a aMMHUAaKa.
Buneodparmentst u cnaiiasl «Ipou3BoacTBo cepHOM KHCHIOTh). " BuaeodparMeHTsl u
cnaitabl «IIpon3BoICTBO aMMHAKay.

e  Komnekuus «CpIpb€ 1)1 MOJIy4YEHUS CEPHON KUCIOTHD.
JlaGopaTopHbIe ONBITHI
3 1. Pacno3HaBaHue rajJoreHu1-uoHOB.
32. KauecTBeHHbIE peaKkuu Ha CyJib(aT-nOHBI.
33. KauecTBeHHas peakiusi Ha KATHOH aMMOHWUSI.
34. XuMHueckre CBOMCTBa a30THOM KUCIIOTHI, KaK JIEKTPOJIMTA.
35. KauectBeHHble peakiiuu Ha (pochar-uoH.
36. Ilony4yeHnue 1 cBOMCTBA YroJIbHON KUCIOTHI.
37. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.
38. Ilpomyckanue yrieKuciaoro ra3a yepe3 pacTBOp CUIIMKAaTa HaTPHS.
IIpakT4yeckune padoThI
2. N3y4yeHue CBONCTB COJSTHOM KUCIOTHI.
3. 3y4eHune CBOMCTB CEpHOM KHCIIOTHI.
4. IlonydyeHne aMMHaKa U U3Yy4EHHUE €r0 CBOMCTB.
5. IlomyueHue yrileKMCIoro ra3a U U3y4eHue ero CBONCTB.

Metaibl 1 ux coeguHenus (13 yacoB)

ITonoxxenne meramioB B llepuonnueckoil cucreme xmmuyeckux snemMeHToB A. M. MeHnneneesa,
CTpOEHHE UX aTOMOB M KPHUCTAUIOB. MeTayuinueckas CBS3b M MeTaJUIMYecKas KpUCTaTndyecKas
pemérka. PuU3NUECKUE CBOMICTBA METAUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTh, OTpaXkarolas
CHOCOOHOCTb, MIACTUUHOCTD. CIiyIaBbl YEPHBIE U LIBETHBIE.
Meramibl Kak BOCCTAHOBUTENIU. OJEKTPOXMMHUUYECKUH psii HamnpsbkeHuil. BzaumoneictBue
METAJIJIOB C HEMeTaJlJIaMH, OKCUJIaMH, KUCIIOTAMU, COTISIMU. AJTFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB W MPOCTHIX BELIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTh (U3NYECKUX U
XUMHUYECKHUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsiioB saep UX aToMOB. OKCHUIBI U TUIPOKCHIBI
LIEJIOYHBIX METAJJIOB, UX IOJY4YEHHE, CBOICTBa, NpPUMEHEHHE. BakHEeilne coiu IIEeTOYHBIX
METaJUIOB, UX 3HAYEHUE B KUBOU U HEXKUBOU NPUPOJIE U B JKU3HU YEIIOBEKA.
CTtpoeHre aTOMOB M MIPOCTHIX BEIIECTB IMIEIOYHO3EMENIBbHBIX METAIJIOB. 3aBUCUMOCTb (PU3NIECKUX
U XMMHYECKUX CBOMCTB ILEJOYHO3EMENBHBIX METAJUIO B OT 3apsiOB sAep UX aTomMoB. OKcCuAbl U
TUIPOKCH/IBI ILIETI0YHO3EMEIBHBIX METAJIIOB, UX MTOJIYYEHHE, CBOMCTBA U IPUMEHEHNE. BaxHelue
COJIM LIENIOYHO - 3€MENIbHBIX METAJUIOB, UX 3HaU€HHUE B MPUPOJIE U KU3HU denoBeka. KapOoHaTel
THJIPOKAapOOHATHI KAJIBIIHAL.

"



XKéctkocth Bonbl: BpeMeHHas M mocTosiHHas. CrocoObl yCTpaHEHHS BPEMEHHOW KECTKOCTH.
CriocoObl ycTpaHeHus MOCTOSIHHOM >k€cTkocTH. MonuThl. CoeaMHEHHs aTlOMUHHS B TPHPOJE.
Xumuyeckue cBoiicTBa amoMUHHUS. OCOOEHHOCTH OKCHJa U TUIAPOKCHIA ATIOMUHHUS Kak
amM(pOTEepHBIX COeAMHEeHMIA. BaxxHeimume comu amoMuHus (XJI0pu, cyabdar).
OcobeHHOCTH CTpoeHUs aToma xenesa. JKenezo B npupone. Baxneimmue pynbl xkeneza. OKCUIbI 1
ruapokcuabl kene3a(ll) u xemeza(Ill). Comm xenmesza(ll) m xenmesa(Ill). OOHapyxeHHEe HOHOB
KaTHOHOB JK€J€3a B pacTBOpE. 3HAUCHHE COCIMHEHUH JKeme3a.
Koppo3uss xumuueckas U 3JIEKTPOXUMHUYECKas. 3allluTa METAUIOB OT KOppo3uu. Mertamibl B
MpHUpoje: B CBOOOJHOM BUJE U B Buae coeanHeHuil. [lonarue o metammyprun. YépHas u uBeTHas
MeTtaiyprus. [lupomeraninyprus, ruipoMeTaulyprus, 3JaeKTpoMeTayprus. JloMeHHbIN npouecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIN3 PACILIIABOB.
JdeMoHcTpanuu

e B3saumoneiicTBUE HaTpHUsl, TUTUA U KAJIbLIUS C BOJIOM.
['openue HaTpusi, MarHus U Keje3a B KUCIOPOJIE.
Bcenbika TepMUTHON cMeCH.
B3aunmMopeiicTBre cMecu MOPOILIKOB CEPhI U JKEJI€3a, IUHKA U CEPBI.
B3anmMopeiicTBre atOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3aumMopeiicTBue xene3a u Meau ¢ XJIOpOM.
B3anmoneiicTBrue MenM C KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM KHCIOTOMU
(pa30aBneHHON M KOHIICHTPUPOBAHHON).
Okpacka mIaMeHu COEJMHEHUSMHU 1IETOYHbIX METAJIJIOB.
Okpacka MmI1aMeHH COEUHEHUAMH IIETOUYHO3EMENIbHBIX METAILJIOB .
l"amenue u3BecT BOJAOM.
[Tonydenue KECTKOM BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ¢ U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYEHHUEM U 100aBKOM COJIBI.
VYcerpaneHue noCTOSHHON KECTKOCTU JOOABKOM COIBI.
WMoHUTHI ¥ IPUHIIUT UX IEUCTBUS (BUIACOPPATMEHT).
Konnekuusa npupoaHbIX COETUHEHUN aTFOMUHUS.
Buneodparments! u cnaiabl «OKCH]T aTFIOMUHUS U €70 MOAU(DUKAITII.
[ToryueHne aMmpoTepHOro rUAPOKCUAA ATFOMUHUS U UCCIIEI0BAaHUE €TO CBOMCTB.
Komekuus «XuUMUYECKNE NCTOYHUKHU TOKAY.
Pe3ynbrarhl AIMTENBHOTO SKCHEPUMEHTA MO HU3YYEHUIO KOPPO3UM CTAIBHBIX HM3ICIHA B
3aBUCUMOCTH OT yCJIOBHI IPOLIECCOB.
Boccranosnenue meau u3 okcunamenu(Il) Bogopomgom.
Buneodparments! u cnaiast «IIpon3BoACTBO UyTryHa U CTATH.
Buneodparments! u cnaiiasl «M3nemnus U3 4yryHa v CTaiam».
Buneodparments! u cnaiast «I[Ipon3BoicTBO allOMUHUS.
JlabGoparopHbie ONBITHI
39. B3aumopeiicTBue xene3a ¢ pactBopoM cynbgparta meau(lIl).
40. ITomyyeHnre U3BECTKOBOW BOJBI U OTBITHI C HEH.
41. Ilonyuenue ruapokcuaos xeneza( [1) u (II0).
42.KadecTBEeHHBIE pEAaKIIMU HA KATUOHBI JKEJe3a.
IIpakTnyeckune padoTnl
6. [Tonyuenune KeCTKOM BOABI U CITOCOOBI €€ YCTpaHEHUSI.
7. PemieHune 3KCIIEpMMEHTANBHBIX 3a7a4 10 TeMe «MeTasuibi».

Xumus 4 oOKpykawmas cpeaa ( 2 yaca)

Crpoenne 3emnu: gapo, MaHTHUS, 3€MHas Kopa, MX XUMHUecKuil coctaB. Jlutochepa u eé
XUMHYECKU cocTaB. Munepanbl. Pynbl. Ocagounble mopoabl. [losie3Hble HCKOIaeMbie.
XUMHUYECKUH cOCTaB rHIpocdepbl. XUMHUYEC KU COCTaB aTMochephl.
HcToyHUKM XHMHYECKOTO 3arpsi3HEHHsS OKpyXkaromeil cpenpl. [oOalbHble HKOJIOTMYECKHe
npoOJeMbl  YelOBEYECTBA: TMAPHUKOBBIM A(PQEKT, KUCIOTHBIE JOXKIH, O30HOBBIC JIBIPHL



MexayHapoHOE€ COTPYAHHUYECTBO B OOJIACTH OXPAaHbl OKPY)KAOLIeH cpeabl OT XUMHYECKOIo
3arpsi3HeHUs. «3eJIEHAsT XUMUS.
JdemoHcTpauuu

e Buneodpparmentsl u cnaiigsl «Ctpoenue 3emin u e€ XuMHUeCKuil coctaBy. " Komnekuus

MUHEPAJIOB U TOPHBIX MOPOJ.

o  Komneknuus «Pyabl METAIIIOBY.

e BuzaeodparmeHTsl u cnaiinpl «'100a1bHbIE 3KOIOTHYECKHE IPOOIEMbI YEIIOBEUECTBAY.
JlabGopaTropHbie ONBITHI
43. 3yueHue rpaHuTa.

O06001eHne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM 1IK0JbI (17 4acoB)

CrpoeHue aroma B COOTBETCTBUHM C IOJOXKEHHEM XUMHUYECKOro siemeHTa B Ilepuoanueckoit
cucreme. CTpoeHue BEIECTBA: XMMUYECKas CBS3b M KPUCTAUIMYECKUE PEIIETKH. 3aBUCHUMOCTH
CBOMCTB 00pa30BaHHBIX 3JEMEHTAMU NPOCTHIX BEUIECTB (METAJJIOB, HEMETAJUIOB, OJaropoaHbIX
ra3oB) OT HOJOXeHUs »3jieMeHToB B Ilepuoanyeckoit cucteme. TUMONOrus HEOPraHMYECKUX
BELIECTB, JIEJICHUE UX Ha KJlacchl U rpymisl. [IpencraBurenu.
IIpu3Haky U yClIOBUS NMPOTEKAHHUS XUMHUYECKUX peakuui. TUIONOrus XMMHUYECKUX pPEaKLHH I10
pa3aMYHbIM OCHOBaHUSAM. Peakuuu HOHHOTO oOMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbIE
peaxkuuu.
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUUECKHE CBOWCTBA COIE00Pa3yIOLIUX
OKCHUJIOB, THJPOKCUAOB (OCHOBAaHMM, KHUCIOT M aM(OTEPHBIX T'MIPOKCHAOB), COJICH.OCHOBHBIX
YMEHUI U HAaBBIKOB.

TemaTnueckoe MIAHKPOBAHME
8 kirace

Tembl OcHoOBHOe coepkaHue Mo XapakTepucTHKA OCHOBHBIX
TEMaM BU/IOB /IATEJIbHOCTH
YUYeHHUKA (Ha YPOBHe
Y4eOHBIX J1eiiCTBHI)

IlepBonaya/ibHbIe XuMIYeckHe | XUMUSI — HayKa O BEIECTBaXx,
TIOHSITHSI. UX CBOMCTBax U MPEBPAILCHUSX: | HA3bI6AIOM. XUMUYECKUE
IlonAtTnE O  XMMHYECKOM | DJIEMEHTHI,
neMeHTe U (OpMax  €ro | 8blYUCHANOM. OTHOCUTEIBHYIO
CYIIECTBOBAaHMSA:  CBOOOJHBIX | MOJICKYJISIPHYIO Maccy;
aToMax, IpPOCTBIX M CIOXKHBIX | Onpeoensom: COCTaB BELIECTB
BEILIECTBAX. 1o ux ¢popmysam;
IpeBpanienus BEWECTB. | oppedension: THIIBI
Orimame XUMIYECKHX PEAKIMH | xyMudeckuX peakiiuii;
OT  (UBUYECKUX  SIBJICHHIA.
XumMu4eckasi CAMBOJIMKA. 3HAKU
XUMHUYECKHX  DJIEMEHTOB U
MIPOMCXOXK/IEHUE WX Ha3BaHUIl.
XuMuyeckue bopMyIIHL.
WNunekcbl ¥ KO QHUIUEHTHI.
OTHocUTENbHBIE AaTOMHas U
MOJIEKYJISIPHAs MaCCBI.
[Tepuoanueckas
cucrema XUMHUYECKHUX
anemenToB JI. 1. Menpaeneena,
€€ CTpYKTypa: Majbple |

COCMAenAm: ypaBHEHHUS
XUMHYECKHUX PEaKLNN;
BLIYUCAAIOM. KOTMYECTBO
BelIecTBa, 00bEM WU Maccy
0 KOJINYECTBY BEIIECTBA,
00BEMY MM Macce peareHTOB
WX TIPOIYKTOB PEaKLny;




OoJsblIME TIEPUOJIBI, TPYIIBI U

MTOATPYIIITHI.
[TonsiTre sIBNICHMI KaK
W3MEHECHUM, TIPOUCXOJIAIINX C
BEIIIECTBOM.

SIpneHus, CBSI3aHHBIC C
W3MEHEHUEM KPUCTAJUTMYECKOTO
CTpOCHUSI BEIICCTBA npu
IIOCTOSIHHOM €r0  COCTaBe,
busnueckue SIBJICHMSI.

@duznueckue SIBJICHUS B XUMHH:
JUCTUULSILIUSL,  KpUCTAUIHA3ALNS,
BbIIADUBAHUE U BO3TOHKA
BEIIECTB.
SBnenus, CBSI3aHHBIE c
M3MEHEHHUEM cocTaBa
BEIICCTBA, XUMUYCCKHEC
peakiuu. [Ipu3Haku u yciioBus
MIPOTEKAHUS XUMHUYECKUX
peakuuii. Beienenue TeroThl
U CBETAa — PEAKIMH TOPCHUS.
[TousiTre 00 9K30- U
SHJIOTEPMHYECKUX PEAKITHSX.
3aKoH COXPaHEHHUs
MacChl BEIIECTB. XUMHYECKHE
YpaBHEHHS. 3HaueHue
WHICKCOB U KOI(PPHUIIMESHTOB.
CocraBnenue ypaBHEHHH
XUMHWUYECKUX PEaKIH.
THITEI XUMUYECKUX PEAKITHIA:
Pa3IIOKEHUS, COCTUHCHHS,
3aMelIeHus 1 OOMEHa.

Pacdersl 10  XUMHYECKHUM
YpaBHEHUSIM
Ba:kneiiime npeacraBuresm Crenenn OKHCJICHUSL. | HA3bI8AIOM.: COCTUHEHUS
HEOPraHWYeCKUX BelleCTB. Onpenenenne CTENEHH | U3YYEHHBIX KIJIACCOB;
KosmmyecTBeHHbIE OTHOILIEHUSI B | OKUCIICHUS 2JIEMEHTOB B | onpedensiom:
XUMUU. OMHApHBIX COCIMHCHMAX. | TPUHAIEKHOCTh BELIECTB K
Cocraserne (opMylT OHHAPHBIX | ompeieIeHHOMY KJIaccy
COEMHEHNH, o0l Crocod MX | coeaMHEHHH, BAICHTHOCTh H

Ha3BaHMIA.

bunapneie COEIMHEHUS
METAJUIOB W HEMETaJUIOB:
OKCHUJIBI, XJIOPUIBL, CYTb(OUIBI U
nip. Cocrapienue ux GopmyiL.
bunapubie COEIMHEHUS
HEMETAJUIOB: OKCHIBI, JIETY4He
BOJIOPOJHBIE COEIWHEHUS, UX
COCTaB u Ha3BaHUS.
[IpencraBurenu OKCUIOB: BOAA,
YIJEKHUCIIBIM  Ta3, HeramieHas
U3BECTb. IIpencrasurenu

CTCIICHb OKHCJICHHUA 3JICMCHTA B
COCAMHCHUAX, THUII XUMHYECKOM
CBsI3H B COCIMHCHUX,

CcOCMasnAam: bopMyIibI
HEOPraHWYECKUX COCIMHEHUH
M3YYEHHBIX KJIACCOB;

BLIYUCAAIOM. MaCCOBYIO JIOJIIO
XUMHUYECKOTO  JJIEMEHTa 10
dbopmyre COCIUHCHMUS;
KOJIMYECTBO BEIECTBA, O0BEM
WIM Maccy IO KOJIHYECTBY




JIETY4MX BOZIOPOZHBIX
COCIMHEHUI:  XJIOPOBOAOPOL U
aMMHaK.

OcHoBaHus, HX COCTaB U
Ha3BaHUSL. PactBopumocTs
OCHOBaHWUH B BOJIE.
IIpencraBurenu LIEJI04eH:
TMJPOKCHU-/Ibl HATpUsl, Kauus M
KaJTbLIMSL. [TonsTre 00
MHJMKATOpaX M KayeCTBEHHBIX
PEAKLIMSX.

Kucnorsl, ux cocraB u
Ha3BaHMSL. Knaccuduxanus
KHCIIOT. [IpencraBurenu
KHCJIOT: cepHas,  COJIsIHad,
asoTHasd. [I3MEHEHWe OKpacku
VH]IMKATOPOB.

Conu Kak TPOU3BOJHBIE KUCIIOT
u ocHoBaHwil. Mx cocraB wu
Ha3BaHuA. PacTBopuMOCTb coneit
B Boge. llpencraBurenm coneit:
XJIOpUJT HATpusl, KapOOHAT U

BCIIICCTBA,

BLIMUCSAIOM. MAaCCOBYIO JIOJIIO
BEIECTBA;

dbocdar kanpLys.
OcHOBHBIE KJ1aCChI Oxcumpl, uX KIaccupukaims u onpeoensiiom:
HEOPraHn4eCKuX COCANHCHUN. XUMHNYCCKHUE CBOUCTBA. IPUHAJICKHOCTh BECIHISCTB K
OcHoBanmst, MX KIacCHpuKais 1 OIPEAECIEHHOMY KJIaccy
XUMHYECKUE CBOMCTRA COeIMHEHUH
Kuenotst, nx  waccuuratit 1 | cocmagnsiom: ypaBHEHUSI
XAMIICCKAC CBONCTBA. XUMHUYECKHX peakuuii,
Com,  ux K’anmq’m(m 1| xapakrepusyommx — CBOMCTBa
XUMITICCKIC CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBaHHH,
l'enerueckas  CBI3b  MEXIY Ot
KJ1accaMu HEOPraHUYeCKUX
COEIMHEHHUIA
IeproauyecKkuii 3aKoH U ATtomMbl  Kak  (opma | obvacHarom: Gusndeckuit
MepUOMYecKasi cucreMa CYILIECTBOBaHUS XMUMHUYECKUX | CMBICI aTOMHOTO
XHMHYECKHX YJIEMEHTOB AJIEMEHTOB. OcHoOBHBIE | (HOPSAAKOBOI0) HOMEPA
J.N.MenneneeBa. Crpoenue CBEJICHUS O CTPOCHHHM aTOMOB. | XMMHUYECKOTO JJIEMEHTA,
aTroMma. Jloka3zarenbcTBa CJIOKHOCTH | HOMEPOB T'PYIMIIBI U NIEPUOA, K
cTrpoeHuss  atroMoB.  OIBITHI | KOTOPBIM AJIEMEHT
Pesepdopna. IInanerapHas | mpUHAANEHKUT B

MOJIEITh CTPOEHUS aToMa.
CocTtaB aTOMHBIX sIJIEp:

IIPOTOHBI, HEUTPOHBIL.
OTtHOcHUTENBHAS aroMHas
Macca. B3amMOCBs3b MOHSTHI
«IIPOTOHY, «HEUTPOH»,
«OTHOCHUTEIIBHAS aroMHas
mMacca.

N3MeHeHne yncna mpoTOHOB B

nepuoanueckon cucreme [1.1.
Menpeneesa; 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB
B IIpe/ieax MaJbIX MIEPUOIOB U
TJIaBHBIX MOATPYIII;
Xapaxmepu3zyrom: XUMHUYECKUe
AJIeMEHTHI (0T BOJIOPOJA 10
KaJIbLIMs) Ha OCHOBE UX
MIOJIOXKEHHUS B TEPHOINYECKON




aape aroma — oOpa3oBaHUe
HOBBIX XUMHYECKUX 3JIEMEHTOB.
N3MeHeHue unciia HEUTPOHOB B

saape atoma — oOpa3oBaHue
M30TOIOB. CoBpemeHHoe
onpezesieHue IIOHSATUS
«XUMHYSCKUMN 3JICMEHTY.

M3oTonbl Kak pa3HOBUIAHOCTH
aTOMOB OJJHOTO XHMHYECKOIO
JJIEMEHTA.

OJIEKTPOHBI. Ctpoenue
AJIEKTPOHHBIX YPOBHEW aTOMOB
XUMHUYECKHX 3JIEMEHTOB MaJbIX

IIEPUOIOB. IlonsTHE 0
3aBEPIICHHOM AIIEKTPOHHOM
YPOBHE.

Ilepnonnueckas cucrema

XUMUYECKUX aieMeHToB J[. .
MenneneeBa U CTPOCHHE
aToMOB:  (DM3MYECKHHA  CMBICI
HIOPSIIKOBOTO HOMEpPA JIEMEHTA,
HOMEpa  TPYIIIbL, HOMEpa
nepuoga. Ilpocteie BemecTBa-
METaJUTbl U HEMETAIUIBL.

cucteme JI.M1.MenneneeBa u
0COOEHHOCTEH CTPOCHUS UX
aTOMOB;

coCmaesAom. CXeMbl CTPOEHUS
aToOMOB TepBbIX 20 3JIEMEHTOB
MEPUOJUYECKON CUCTEMBI
J.M.Menneneena;

XMMHU4ecKasi CBS3b.
Oxuc/mreILHO-
BOCCTAHOBHUTE/IBLHBIC PEaKLMH.

XUMHUYECKHX  CBSI3EH:
KOBaJICHTHAs
HEMnoJIsipHas,

Tumnsr
HOHHAa4,
noJisApHast W
MeTaJlJInYeCKas.
OKHCIIATENIBHO-
BOCCTaHOBUTEJIHHBIC PEAKIINU

onpeoensom: mun XUMu4eckou
C6A3U, MEeXAHU3M 06pa306aHuﬂ
Xumuyeckou c8A3U;
OKHCIIUTEIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIWH |
OKHUCIUTEND BOCCTAHOBUTEID.
cocmaenAom. OKUCIATEIbHO-
BOCCTAaHOBUTCJIIBHBIC
YpPaBHEHUSI XUMHYECKUX
peakuui

9 kjaacc

TeMmbl

OcHoBHOE COoAEpPIKaHUE MO TEMaM

XapakTepuCTHKA OCHOBHBIX
BH/IOB /1eSITeIbHOCTH YYeHHUKA
(Ha YpoBHe YUeOHBIX JelcTBHI)




O06001IeHe 3HAHUIT IO KypCy 8
KJIacca. XMMHYecKHe Peakiiym.

CaoiicTBa OKCHJIOB, KHCJIOT,
OCHOBaHWM U COJIe B CBETE TEOpHUU
AIEKTPOIMTUYECKON TUCCOLMALN U
OKHCJICHUSI-BOCCTAHOBIICHHSL.
[TonsiTHE O IEPEXOIHBIX AIIEMEHTaX.
AmdotepHOCTb. ['eHeTHUECKUN P
MEPEXOIHOIO JJIEMEHTA.
Ilepuonnueckuit 3aKOH "u
MepUoInYECcKas cucrema
xuMmuyeckux osnementor . .
MenneneeBa. XUMHYECKUE PEAKIIUM.

00vsCHAIOM. PUINICCKUN CMBICIT
aTOMHOTO (ITOPSIIKOBOT0) HOMEpa
XUMHYECKOTO 3JIeMEHTa, HOMEPOB
TPYIIBI ¥ IEPHOA, K KOTOPBIM
3JIEMEHT MPUHAIJICKUT B
nepuoanueckout cucreme J1.1.
MemnneneeBa; 3aKOHOMEPHOCTH
WU3MEHCHUS CBOWCTB 3JIEMEHTOB B
IpeneIax MajbIx IepHOI0B U
TJIaBHBIX TTOJTPYTIIT;
xapaxmepuzyom: XuMUUECKIe
3JeMEHTHI (0T BOJIOpOaA 110

Karammzarops! 1 katamus. KaJIbIIMs1) HA OCHOBE UX
IIOJIOXKEHUS B IEPUOJUYECKON
cucteme J[.M1.Mennaeneena u
0COOCHHOCTEW CTPOCHUS X
aTOMOB
coCmaegnAom: TeHeTUIeCKUe PAAbI
METaJUIOB, HEMETAIJIOB.
Knaccupunupyror  xumuyeckue
peaKIuu. OOBSCHSIOT
3aBUCUMOCTD CKOPOCTH
XUMUYECKUX peakiuit oT
Ppa3JIMYHBIX YCIOBUI.

Hemeranibl 1 MX coeTMHEHUSI. O0rmas XapaKTEPUCTUKA | HA3bI6AIOM W3YYEHHbIE BEIECTBA
HEMETAILIOR: HOJIOKCHHIE B | Xapaxmepuzoeamyp: XUMHUYECKHE
TePHOMYECKO cucteMe, | CBOWCTBA JIIEMEHTOB-HEMETAILIOB
OCOOEHHOCTH ~ CTPOGHHS ~ aTOMOB, | & OCHOBC X MOIOXKCHIA B

anekTpooTpurarensHocTs (30) Kak
Mepa «HeMeTauTmaHOCTHY, psin 0.
CTpOCHHE
HEMETAJZIOB — TIPOCTHIX BEIIIECTR.

Kpucranmmueckoe

Amnorporus. OU3NMUECKHE CBOMCTBA
OTHOCHTEIIEHOCTD
TMOHATHH «METAD» — «HEMETAII.
XUMHYECKHE CBOMCTBA HEMETAIIOB,
COCIMHCHUS HEMETAILIOB.

HEMCTAJJIOB.

MIEPUOANYECKON cucTeme
JI.M.MenneneeBa 1 0COOCHHOCTEH
CTPOCHHUS UX aTOMOB;
cocmaensiom: ypaBHEHUS
XUMHYECKUX PEaKIui,
XapaKTEePHBIX IS BaKHEHIITHX
HEMETAJIJIOB U MX COCANMHCHUMN
PACNO3HAIOM ONBIMHBIM NYMeM:
KHUCIIOPO/J, BOJOPO, YITIEKUCIbIHI
ras, aMMHaK; pacTBOPHI KHCIIOT U
1eJIoueH, XJIopuI-, Cyabhar-,
KapOOHAT-HOHBI;

MeTa/uIbl M MX COeTMHEHHS].

Ilonoxxenne MeETa/UIOB B
nepuoauueckod cucreme [l N
Menpeneena. MeTtammaeckast
KpUCTAIIINYCCKAsA PEIICTKa 158
MCETAJUIMYECKAasT XHUMHUYCCKasi CBA3b.
OO6mme  ¢u3nMvecKkue  CBOWMCTBA
METajljIoB. XMMHUYCCKHE CBOMCTBA
METa/UIOB KaK BOCCTaHOBHTEICH, a
TaKXKe B CBETC HX IIOJIOKCHUS B
ANEKTPOXUMHYECKOM pany
HanpspkeHU MetayuioB. Kopposus
METAJUTIOB U CIOCOOBI OOPBOBI C HEM.
CIiaBbl, MX CBOMCTBA U 3HAYCHHE.

Ha3zvleaom N3yYeHHbBIE BEIIECTBA
xapaxmepuzyom: XUMAIECKHE
BJICMCHTBI-METAJIJIBI HA OCHOBC UX
MOJIOKEHUS B IEPUOIUIECKOM
cucteme /.M. Menneneesa u
O0COOEHHOCTEW CTPOSHHS X
aTOMOB OOIIIHEe XUMUICCKUE
CBOMCTBA METAJIJIOB;
cocmaensiom. ypaBHCHUS
XHMHYECKUX PEaKIIui,
XapaKTEePHBIX JUIS BaXKHEHIITUX
METAJIJIOB Ml X COCAUHCHUN
onpeoensiom. BO3MOKXHOCTD
MIPOTEKAHUS PEaKIUN C yIaCTHEM
METAaJIOB Ha OCHOBaHHH HX
MMOJIOKCHUS B




SIEKTPOXUMUYECKOM PSIITY
HanpsHKEeHUN

PACNO3HAIOM  ONBIMHBIM  NYMEM.
KaTHUOHBI HATPHS, KAIBITH, Oapws,
AJTIOMUHUS, XKeJe3a

Xumust ¥ OKpY/KAIOLLAsA Cpeia

XUMHYECKHU  COCTaB  IUIAHETHI
3emisr.  OxpaHa  OKpyXKalomieu
cpenbl oT XHMHYECKOTO
3arps3HCHMS.

XapaKTEePU3yIOT XUMHYCCKUT
COCTaB  IUTAaHETHl  3emisa ¢
HCIIONTb30BaHUEM pycckoro

(pomHOTO) S3BIKA U SI3bIKA XUMHH.
HaspiBatoT 000J0YKH TUIAaHETHI U
UX COCTaBIISIOIINE.
XapaxkTepusyoT rI00anbHbIe
9KOJIOTHUECKHIE TIPOOIIEMBI.
[lomygator  wHpOpMammu U3
Pa3ITUYHBIX HCTOYHUKOB.

YMET HaxOAWTh MyTH PEIICHHUS
JAHHBIX TPOOJIEM.

O0001IeH1E 3HAHUI 110 XHMWH 32
KYPC OCHOBHOI LIKOJIbI.

IIepuonuyeckas cucrema
Jd.M.MeHnneneeBa u CTpoeHUE
aToma. DJIeKTPOOTPHLIATEIHHOCTb.
Crenenp
okucienus.Knaccudukarust
XUMUYECKUX peakiuil.Jluccounanms
OJICKTPOJIMTOB B BOJHBIX
pactBopax.OKUCIUTETHHO-
BOCCTaHOBUTCIILHBIC PCAKIINU.
Heopranndeckue u oprannieckue
BEIIECTBA, UX HOMEHKJIATypa 1
Kaccuukanus. XapakTepHble
XMUMUYECKHE CBOWCTBa XUMHUYECKHX
BEIIECTB.

COCMABNAIOm: (hopMyJIBI
H3Y4YEeHHBIX XUMHYECKHX
COEIMHECHUI; ypaBHEHUS
XUMUYECKUX PpEaKkUuil, B TOM
qHcie u OKHCIIUTENIbHO-
BOCCTAaHOBUTEIBHBIX
onpeoensom: IPUHAIICKHOCTh
BEIIECTB K pa3IMYHbIM Kjlaccam
XUMHYECKUX COETMHEHU,
XapaKTEepHbIE XUMUYECKHE
CBOCTBA BEIIECTB, THIT
XUMHUUYECKOHN peaKuu.




8 kiaacc

Tema

Koa

yac

YV

IlepBonaua
JbHBIE

XUMHYECKH
€ TIOHSTHSL.

15

JInmyHoCTHBIE: yMeHMs cOOII0AaTh IUCHUILIMHY Ha YPOKeE,
YBaKUTEJIbHO OTHOCUTBCS K YUUTEIIO U OJJHOKJIACCHUKAM,
cobumoath npasuia Th, oka3siBaTh | mOMOIIb, CIIPABEIIMBO
OLIEHUBATH CBOIO PabOTy M OJHOKIIACCHUKOB

PeryasiTuBHBIE: YMEHHE OPraHU30BaTh yueOHOE
COTPYAHUYECTBO U COBMECTHYIO J€ATEIbHOCTD C YUUTEIEM U
CBEPCTHHUKAMM; OIIPENEIIATH LI€]b YPOKA U CTaBUTh 33a4H,
HeoOXO0UMBIE 1JIsl €€ TOCTHXKEHUS, IPEICTABIATh PE3YIbTaThl
paboThl, HABBIKM CAMOOLIEHKH U CaMOaHaIN3a
IMo3naBaTebHbIe: YMEHHS Pa0OTaTh C TEKCTOM, BBIICTISTH B
HEM IJIaBHOE, paboTaTh 0 HHCTPYKIIUHU, IPOBOANUTH
IIPOCTEHIINE PacyeThl, CTPYKTYPUPOBATh yUEOHBII MaTepuall,
JIaBaTh OINPENEICHUS IOHATUSAM, CPAaBHUBATh U aHAJIM3UPOBATH
nH(pOpMalLIKIO, JeNIaTh BbIBOJbI, yCTAHABINBATh COOTBETCTBHE
MEXy 00BEKTaMU U UX XapaKTepUCTUKAM
KomMMyHuKaTHBHBIE: YMEHUS BOCIIPUHUMATh UH(OpMaILIHIO
Ha CIIyX, CTPOUTh 3P PEKTUBHOE B3aUMOAECHCTBHE C
OJIHOKJIACCHUKAaMH TP BBIITOJIHEHUU COBMECTHOM paboTHl,
BBICKA3bIBAaTh CBOE MHEHUE, aJICKBATHO apryMEHTUPOBATh CBOIO
TOYKY 3pEHUS

Baxxuetinu
e
[IPEACTaBUT
enm
HEOpraHuye
CKHMX
BEIIECTB.
KonnaectBe
HHBIE
OTHOIIECHUS
B XUMMHU.
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ITo3naBaTenbHBIC: YMEHUS M0Ib30BATHCS OCHOBHBIMU
JIOTUYECKUMHU NTpUEMaMH, METO/1aMU HaOJI0IeHuS,
00BSICHEHUS, TPOTHO3UPOBAHMS, pelIeHns mpobieM; padboTaTh
C TEKCTOM, BBIJIEJISITh B HEM INIaBHOE; CTPYKTYPHUPOBATh
y4eOHBII MaTepuall, IepeBOJUTh HHPOPMALIHIO U3 CIIOBECHOI
(GbOopMBbI B CHMBOJIbHYIO; pab0OTaTh 10 MHCTPYKIIMH; aJIEKBATHO
BBIpa)KaTh CBOE OTHOIICHUE K (paKTaM U SIBICHUSIM
OKPYKaIoIlIeH TeCTBUTEIBHOCTH.

JIn4YHOCTHBIE: YMEHHE COOTHOCHUTD CBOIO ACSTEIBHOCTD C
YCTaHOBJICHHBIMU IIPABUJIAMHU,, OIPEIENATH chepy CBOMX
MHTEPECOB U BO3MOKHOCTEN

PerynsiTuBHBIC: YMEHHUSI YIIPaBIATh CBOEH TO3HABATEIBHON
JESATENBHOCTBIO, INIAHUPOBATh IIyTH JOCTHXKEHHUS LieJIeH Ha
OCHOBE CaMOCTOSITEJIbHOTO aHAJIU3 YCIOBUI U CPE/ICTB
JOCTHKEHUS 3TUX 1elell; BBIACTATH albTePHATUBHBIE CIIOCOOBI
JOCTHKEHUS 1IeJTU U BBIOMpaTh Hanbosee 3¢ GeKTUBHBIN
Croco6

KoMMyHHKaTHBHBIE: YMEHUE OTBEYATh HAa BOIIPOCHI;
OOBSICHATD BBINOJIHSAEMBIE IEHCTBUSA; (POPMYTHPOBATH BOTIPOCHI
JUIs OJTHOKJIACCHUKOB, pab0TaTh UHAMBUAYAJIBHO U B TPyNIE

OCHOBHBIE
KJIACCHBI
HEOpraHuye
CKHX

Ilo3naBaTenbHBIE: YMEHUS UCIIOJIB30BATh PA3IMYHbIC
HMCTOYHHKH TSI TIOJyYEHUs XUMUYECKON nHpopmaIun
(Y4eOHUK, KHUTH 711 9YT€HUS TI0 XUMHH, CIPABOYHHKH,
SHIMKJIONENH, IHTEpHET; TOTOBUTH COOOIIECHHUS; CTPOUTH




COCIMHEHUN

peueBbIe BBICKA3bIBAaHUS B YCTHOM M TUCBMEHHOU (opMax;
OCYIIECTBIISATH TTO3HABATEIILHYIO ICATEILHOCTD PA3IMIHBIX
BHJIOB (HaOIrOIeHNE, paboTa ¢ TabiuamMu, rpadukamu. . . );
YCTaHABIIMBATh AHAJIOTHUH; KJIACCU(DUIIUPOBATS;
CaMOCTOSITEIILHO BEIOUPATh IPU3HAKU KIaCCU(DUKAIIH.
JInyHOCTHBIE: YMEHHE KOHTPOJIMPOBATh U OIICHUBATH CBOU
y4eOHbIE ICHCTBUS, apTYMEHTUPOBAHHO OTCTaWBATh CBOIO
MO3HILINIO

PeryasiTUBHBIE: YMCHHS CAMOCTOSTEIILHO IIAHUPOBATH ITYTH
JTOCTYDKEHUS TIeIeH; TOHMMATh IPUYMHBI CBOETO HEyCIexXa 1
HaXOJIUTh CIIOCOOBI BHIXO/Ia U3 3TOW CUTYAIMH, CTPOUTH
JIOTUYECKHE PACCYKICHHSI; YCTAaHABIUBATH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U B H3y4aeMOM KPYTe SBICHHM
KoMMyHuKaTHBHBIE: YMEHUE pa0OTaTh WHIUBHUIYAILHO U B
TpyIIe: HAXOUTh 00IIee PEIICHNE U pa3periaTh KOH(IUKTHI
Ha OCHOBE COTJIAaCOBAHMS MO3UIMIA 1 y4eTa HHTEPECOB

[Tepuoanue
CKHii 3aKOH
n
nepuoIuyec
Kas cHcTeMa
XHUMUYCCKH
X
3JICMEHTOB
.M. Menne
Jiecna.
Crpoenue
aTroma.

Ilo3HaBaTenbHbIE: YMEHUS J1aBaTh ONPEACICHUS TTOHATUSM,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBA3HU, CPABHUBATD U
JIeNIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHUS; paboTaTh ¢
Pa3IMYHBIMU HCTOYHUKAMH WH(OpMAIUK U TIPeoOpa30BLIBATH
ee U3 OJHOU (HOPMBI B IPYT'YIO, TOTOBUTH COOOIICHUS U
MIPE3CHTAlINH, YCTAaHABINBATH COOTBETCTBUE MEXKAY 00bEKTaMU
U UX XapaKTepUCTUKaMH, TPOBOJAUTH CPaBHEHHE 0OBEKTOB
JIn4HOCTHBIE: CTIOCOOHOCTH BHIOMPATH IIEJIEBBIC U CMBICIIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUSAX U MOCTYIKAaX, YMEHUS
MIPUMEHSTH MOTYyYEHHBIC 3HAHUS Ha MTPAKTUKE, CIIOCOOHOCTH
BBIOUpATH IIeTIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUSIX U TTOCTYIIKaX, YMEHHUE OCO3HABATh MOTUBBI YUEeOHOM
JIeATETbHOCTH

PeryasiTuBHBI€: OTIPEACIATH 11€J1b, CTABUTH 3aJa4H,
HEO0OXOIUMBIE I €€ JOCTH)KEeHHUS, BEIOUpaTh Hanboee

s pexTUBHBIE CITOCOOBI peIIeHUs TOCTaBICHHBIX 33]1a4,
MIPEJICTABIIATh PE3YNbTaThl paOOTHI, BBISIBISATH MPOOIEMBI
COOCTBEHHOW NIEATEILHOCTH, HAXOUTh UX MPUYUHBI U
YCTPaHATh MPOOIEMBI

KoMMyHHKaTUBHBIE: YMEHHUSI CIYIIATh IPYTUX, TIPUHAMATh
JIPYT'yIO TOUKY 3pEHHUs], TOTOBHOCTh U3MEHUTH CBOIO TOUKY
3peHHUsl, yMEHHE BbIPaOaThIBaTh KPUTEPUHU OIICHKH B TUAJIOTE C
YUHTENIEM

XuMuuecka
i
cBs13b.OKHC
JINTEJILHO-
BOCCTAaHOBU
TEIbHBIC
peaKkIuu.

Hrorosoe
MMOBTOPCHUE
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ITo3HaBaTenbHBIE: YMEHHS CPAaBHUBATh U aHAJIM3UPOBATD
UH(OPMAIINIO, TPEACTABICHHYIO Pa3HBIMH CIIOCOOAaMHU, JIENIaTh
BBIBO/IbI, JaBaTh OIpe/IeJICHHs TOHATUSAM, YCTAHABIINBATh
COOTBETCTBUE MEX]1y 00BbEKTaMH U UX XaPaKTEPUCTUKAMHU ,
paboTaTh 10 3aJJaHHOMY IIJIaHy, aJITOPUTMY,
KJIaccu(UIUPOBaTh 33aJJaHHbIEe OOBEKTHl HA OCHOBE
BBIJICJIEHHOT'O IIPU3HAKA, CTPOUTH PACcCYXICHUsS B (hOpMeE CBSI3U
MPOCTHIX CYXICHUN 00 00BEKTE, €r0 CTPOSHUHU U CBOMCTBAX
JIn4HOCTHBIE: yMEHHE ONpeaeiITh chepy CBOMX HHTEPECOB U
BO3MOYKHOCTEH; 0CO3HABaTh MOTUBBI y4eOHOM JeSITEIbHOCTH,
a/IeKBaTHO BBIPAXKAaTh CBOE OTHOILICHHE K (PaKTaM U SIBJICHUAM
OKpPY’KaIOILEeH IEHCTBUTEIBHOCTH, K IPOYUTAHHOMY,
YBUACHHOMY, YCIBIIIAHHOMY; apIyMEHTHUPOBAaHHO OTCTAWBATh




CBOIO TO3UIIUIO 10 OTHOILIECHHUIO K COOOIICHUSIM CPE/ICTB
MaccoBOW MH(POPMAITUH, CBSI3aHHBIM C BOIPOCAMH XUMUH;
OILICHUBATh MPAKTUYECKYIO0 3HAUUMOCTh MOJy4YEHHBIX 3HAHUU.
PerynasiTuBHBIE: YMEHUE ONPEAECIATH CTEIICHb YCIEITHOCTH
BBITIOJTHEHUS CBOEH pabOThI, UCXO/I U3 UMEIOLIUXCS
KPUTEPHUEB, HABBIKK CAMOOIIEHKH U CaMOaHaJIN3a; COCTaBIISATh
IUTaH BBIIOJTHEHUS Y4eOHOI 3a/1auu, pemarh mpooieMsl
TBOPUYECKOTO U IIOMCKOBOI'O XapaKTepa
KoMMyHuKaTHBHBIE: YMEHUE B3aUMOIEHCTBOBATH C
OJIHOKJIAaCCHUKAMH, paboTaTh B KOJUICKTHBE C BHITIOJTHEHHEM
pa3IMYHBIX POJIeil, apryMEHTHUPOBATh CBOIO TOUKY 3PEHHS,
aJICKBaTHO BOCIIPUHUMATH UHBIC MHEHUS U UJIEU

9 kjaacc

Tema

Koa

yac

YYA

O06001enue
3HaHUH 1O Kypcy 8
Kjacca.
XuMuyeckne
peaxiuu.

12

JInuHoCTHBIE: yMeHMs cOOII01aTh UCLUIIIMHY Ha YPOKeE,
YBa)XKUTEJIbHO OTHOCUTHCS K YYUTEIO U OJIHOKJIACCHUKAM,
cobumoath npasuia Th, oka3siBaTh | mOMoOIIb, CIIPABEIIMBO
OLICHUBATh CBOIO pabOTY M OJTHOKIIACCHUKOB

PeryasiTuBHBIE: YMEHHE OPraHU30BaTh yueOHOE
COTPYJIHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAMM; ONIPENENISATH LI€Jb YPOKA U CTaBUTh 33Ja4H,
HEoOXOUMBIE 1JIs €€ TOCTHXKEHUS, IPECTABISATh PE3YIbTaThl
paboThl, HABBIKM CAaMOOLIEHKH U CaMOaHaIN3a
ITo3naBaTenbHbIE: YMEHUS pabOTaTh C TEKCTOM, BBIIEISATD B
HEM IJIaBHOE, paboTaTh MO0 WHCTPYKIIUHU, IPOBOANUTH
IpOCTEHIINEe pacyeTsl, CTPYKTYpHUpPOBaTh yUeOHbII MaTepuall,
JIaBaTh OIPENEICHUS MIOHATUSAM, CPAaBHUBATH U aHAJIM3UPOBATh
nH(pOpMalLIKIO, JeNIaTh BBIBOJbI, yCTAHABINBATh COOTBETCTBHE
MEXy 00BEKTaMU U UX XapaKTepPUCTUKAM; CTaBUTh U
(bopMyIUpPOBATh MENN U TPOOJIEMBI YPOKOB.
KoMMyHUKaTHBHBIE: YMEHHS BOCTIPUHUMATH HH(OPMAIHIO
Ha CIIyX, CTPOUTH 3P (PEeKTUBHOE B3aUMOJIEIICTBHE C
OJTHOKJIACCHUKAMH TPU BBITOJTHEHUH COBMECTHOM palboThI,
BBICKA3bIBaTh CBOE MHEHUE, aJIEKBATHO apI'yMEHTUPOBATH CBOIO
TOUYKY 3pEHUS

Hemeramisl u ux
COEIUHEHHUS.

24

ITo3HaBaTenbHbIE: YMEHHS MOJIb30BATHCS OCHOBHBIMU
JIOTHYECKUMHU [TpUEMaMH, METOAaMHU HaOJII0IeHUS,
00BsICHEHUS, TPOTHO3UPOBAHUS, pelIeHus polseM; paboTaTh
C TEKCTOM, BBIJIEJISITh B HEM IUIABHOE; CTPYKTYPUPOBATh
yueOHBI MaTepual, NepeBoIuTs HHPOPMAIUIO U3 CIIOBECHOU
(opMBI B CUMBOJIbHYI0; pab0TaTh MO MHCTPYKIUH; aJeKBATHO
BBIpa)kKaTh CBOE OTHOLIEHUE K (paKTaM U SIBICHUAM
OKpYXKArOIIeH JeHCTBUTENFHOCTH;BIAJICHIE OOIMMIIPUEMOM
pelIeHns 3a1a4.

JInYHOCTHBIE: YMEHHE COOTHOCUTDH CBOIO JESTENBHOCTD C
YCTAHOBJICHHBIMH ITPaBUJIAMH,, OIIPEIEIATh chepy CBOUX
UHTEPECOB U BO3MOXKHOCTEH

PeryjasiTuBHbI€: YMEHUS YIIPABJIATH CBOCH MO3HABATEIBLHOM




JeATENIbHOCTHIO, TUNITAHWPOBATH ITYTH JOCTH)KEHHS 1eNIeH Ha
OCHOBE CaMOCTOATEIBHOTO aHAINU3 YCIOBUI U CPENICTB
JOCTHIKECHUS STHX LIEJIeH; BBIICIATH aJIbTEPHATHBHBIE CITOCOOBI
JOCTHOKEHUS 1IeTM U BBIOMpaTh Hanbosee 3(pPpeKTUBHBIIHI
crocob

KoMMyHUKaTHBHbIE: YMEHHE OTBEYATh Ha BOIIPOCHI;
OOBSACHSATDH BBIIIOJHAEMbBIC TEHCTBHSL; (POPMYINPOBATH BOIMPOCH
JUI OJTHOKJIACCHUKOB, pab0TaTh MHAWBUAYAILHO U B TPYIIIE

MeTtamisl 1 UX
COEINHEHHUS.

13

IMo3HaBaTeIbHbIE: YMCHHS UCIIOIH30BATH Pa3IMUHBIC
WUCTOYHUKY IS IOJTyYEHUSI XUMHYECKON HHpOpMaIiu
(Y4eOHMK, KHUTH JUISl YTEHUS 110 XUMHH, CIIPABOYHHKH,
SHIMKJIONE MM, IHTEpHET; TOTOBHTH COOOIICHUS;, CTPOUTH
peueBbIe BBICKAa3bIBAHHSI B YCTHOW U MUCbMEHHOU popmax;
OCYIIECCTBIISATH TTO3HABATEIILHYIO ICATEILHOCTD PA3IMIHBIX
BHJIOB (HaOJIrOIcHKE, paboTa ¢ TabiuiamMu, rpadukamu. . . );
YCTaHABIIMBATh AHAIOTHH; KJIACCU(DUITUPOBATS;
CaMOCTOSITEIILHO BEIOUPATh IPU3HAKU KIaCCUDUKAIIH.
JInyHOCTHBIE: YMCHHE KOHTPOJIUPOBATh W OIICHUBATH CBOU
y4eOHbIC ICHCTBUS, apTYMEHTHPOBAHHO OTCTaUBATh CBOIO
MO3HIIHIO

PeryasiTHBHBIE: YMCHHS CAMOCTOSITEIILHO IJIAHUPOBATH ITyTH
JOCTYDKEHUS TIeJIeH; TOHUMATh IPUYMHBI CBOCTO HEyCIeXa U
HAXOJHUTh CIIOCOOBI BHIXO/IA U3 OTOM CUTYyallUU, CTPOUTH
JIOTUYECKHE PACCYXICHHS; YCTAaHABINBATH TPUYNHHO-
CJIE/ICTBEHHBIE CBS3H B M3y4Ya€MOM KpyTe SIBICHUI
KoMMyHuKaTHBHBIE: YMEHUE pa0OTATh UHIUBUIYAIHLHO H B
rpyIIe: HaXOIUTh O0IIee PelieHNe U pa3peniaTh KOHGIUKTHI
Ha OCHOBE COTJIAaCOBAHMSI IMO3UINIA 1 y4eTa HHTEPECOB

XUMHS U
OKpY>Karomas
cpena.

Ilo3HaBaTeIbHbIE: YMEHHSI HCIOIb30BATH PA3IMUHBIE
WCTOYHUKH JJIS TIOTY9EHUS] XUMHUECKOW HHPOPMALTUU
(Y4eOHMK, KHUTH JUIS YT€HUS 110 XUMHHU, CIIPAaBOYHHKH,
SHIMKJIIONE MU, IHTepHET; TOTOBUTH COOOIICHHUS; CTPOHUTD
peueBble BBICKAa3bIBaHUS B YCTHOM UM MHUCbMEHHON (opMax;
OCYIIECTBIISAT TIO3HABATEIBHYIO ACATEIHHOCTh PA3TUIHBIX
BUJIOB (HabmoaeHue, paboTa ¢ Tabnuuamu, rpadpuKami. . . );
yCTaHABJIMBATh AHAJOTHH; KJIacCU(HUITPOBATE;
CaMOCTOSITENIbHO BBIOMPATh MPU3HAKU KIaCCU(UKAIIH.
JInuHOCTHBIE: yMEHNE KOHTPOJIUPOBATh U OICHUBATH CBOU
yueOHbIe IeCcTBUS, apryMEHTUPOBAHHO OTCTauBATh CBOIO
TIO3HITHIO

PeryasiTUBHBIE: YMEHHS CAMOCTOSATENIBHO IJIAHUPOBATH ITyTH
JOCTYDKEHUS 11eJIei; MOHNMATh IPHYMHBI CBOETO HEeycIexa U
HaXOJIUTh CIIOCOOBI BBIX0/1a U3 3TOM CUTYallMH, CTPOUTH
JIOTHYECKUE PACCYKICHHUS; YCTAaHABINBATH MPHUYNHHO-
CJIEZICTBEHHBIE CBSI3U B U3y4aeMOM KpyTe sIBICHUI
KoMMyHHKaTHBHBIE: yMEHNE pa0OTaTh MHANBHUIYaIbHO U B
rpyImme: HaXouTh 001Iee peleHne U pa3peniarb KOHQIUKTHI
Ha OCHOBE COTJIACOBAHUS ITO3MIUI 1 yUeTa HHTEPECOB

O06o06meHue
3HAHWH 110 XUMHHI
3a KypC OCHOBHOM
IIIKOJIBI.
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Ilo3HaBaTebHBIE: YMEHUS JaBATh ONPEIEICHUS TOHATUSAM,
yCTaHaBIIMBATh MPUUNHHO-CJIE/ICTBEHHBIE CBSI3U, CPAaBHUBAThH U
JIeNIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHUS;, paboTaTh C
pa3IMYHBIMU UCTOYHHKAMU WH(OpManuy u npeoOpa3oBbIBATh




ee U3 OJHOU (HOPMBI B IPYT'YI0, TOTOBUTH COOOLICHUS U
MPE3CHTAINH, YCTAHABIIUBATh COOTBETCTBHE MEXIY O0OBEKTAMU
U UX XapaKTepUCTHKaMH, IPOBOJUTH CPAaBHEHUE
00BEKTOB;BIIaZICHUE OOLIUM TPUEMOM pELICHUS 3a/1a4
JInyHOCTHBIE: CIOCOOHOCTH BBIOMPATH LIE€JIEBbIE U CMBICIIOBBIE
YCTaHOBKHU B CBOMX JICHCTBUSIX U MOCTYIKaX, YMEHUS
MIPUMEHSITh [TOJIyY€HHbIE 3HAHUSI HA MTPAKTHKE, CIIOCOOHOCTh
BBIOMPATH 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX
JNEHCTBUSAX U MOCTYNKAX, yMEHHE OCO3HABATh MOTHBBI yueOHOU
JIeATEIbHOCTH

PeryasiTuBHbIe: ONpeeNnsiTh 1elb, CTaBUTh 337a4H,
HEOOXOIUMBIC IS €€ JIOCTH)KCHHUS, BEIOUpaTh HanOoee
s¢dekTuBHBIE CIOCOOBI pEIICHUS TOCTABICHHBIX 3a/a4,
MIPEACTABIISITh PE3YJIbTAThI pa0OTHI, BBISBISATE MPOOIEMBI
COOCTBEHHOM JIEATEIbHOCTH, HAXOJUTh UX MPUYUHBI U
YCTPaHIThH IPOOIEMBI

KoMMyHuKaTHBHBIE: YMEHUS CIYIIATh APYTUX, IPUHUMATD
JIPYTYIO TOUKY 3pEHHUsI, TOTOBHOCTh U3MEHUTH CBOIO TOUKY
3peHus, yMEHUE BbIpabaThIBaTh KPUTEPUH OLEHKU B AUAJIOTE C
YUHUTEJIEM

IocienoBaTesibHOCTH H3ydeHus TeM (8 Kiacc)

Ne | HammeHoBaHnue Beer
n/m | TeMbl 0
4aco
B IIpakTH4eckue padoThl KouTpoabHbie padboThl

1. | Tema 1. 15 | Nel. [IpaBuna TeXHUKH OE30MACHOCTH U 1
[lepBoHavanbHbBIE HEKOTOpPbIE BUIBI pA0OT B XUMHUYECKOH
XUMUYECKUE naboparopuu.,
OHSITHSL Ne2Hab6imoienue 3a ropsimei CBe4oi.

Ne3. AHanan3 MOYBEI U BOJIBI.

2. | Tema 2. 17 | Ne4 [lomyuenmue, cobupanue u 1
Baxneiime pacro3HaBaHHUe KUCIOPO/a.
IpeJICTaBUTEIN No5 HOHy‘IeHI/Ie, CO6I/IpaHI/Ie n
HEOPTraHHYEeCKHX pacro3HaBaHUE BOAOPOA.
BeIIeCTB. Ne6 l:lpI/IFOTOBHeHI/Ie Ppacteopa c
O p—p—— 3aJJaHHOM MaccoBOit noneit

PacTBOPEHHOr'0 BEILECTBA.

OTHOIIICHUSA B
XUMUM.

3. | Tema 3. 9 Ne7 Perienne skcriepuMEHTAIbHBIX 3a/1a4 1
OCHOBHBIE KJIaCCHI 1o TeMe «OCHOBHEBIE KJIACCHI
HEOPTaHUYECKUX HEOPTaHWYECKUX COCTUHEHUI
COEIMHECHUM.

4. | Tema 4. 8 1
[Tepuonuueckuii
3aKOH U
nepuoauyecKas
cucreMa
XUMHUYECKUX




3JIEMEHTOB
JA.N.Meunneneena.
Crpoenue aToma.

Tema 5.
Xumuaeckas

cBs13b. OKHCIIUTEIIb
HO-
BOCCTAaHOBUTEJIBbHBI
€ peaKIuu.

11

HTorosoe
MOBTOpPEHHE.

Hroro:

68

HocnenoBarenbHOCTH H3y4eHus: TeM (9 Kiiacc)

No
IJIaBBI

HasBanue rinaBsel

KommuectBo yacoB

IIpakTrHueckue
paloThI

KoHnTponbHble paboThl

1.

Kypcy 8 kiacca.

O00011eHNe 3HAaHUHT 110

XHUMHYECKHUE pCaKkIuu.

12

1

Hewmeramier 1 ux
COEIMHEHU.

24

Mertaminsl 1 X
COEIMHEHUSI

13

cpena

XHUMHS U OKpYXKaromas

XHUMUH 3a KypC
OCHOBHOM IIIKOJIBI.

0O00011eHHUE 3HAHUH 110

17

Hroro

68




KanenmapHo — TeMaTn4eCKO€E MIIAaHUPOBAHUE § KIIACC
(2 gaca B Hememto, Bcero 68 4acoB)

Ne Koa- Hara ILiiaHupyembie pe3yJibTaThl IIpumeyanus
Tema ypoka BO mian | gak JIu4HOCTHBIE IIpeameTHbIe MeranpeaMeTHbIe
4acoB T
Paznen 1. HauajibHble NOHATHUSA M 3aK0HbI XUMHUH (15 yacoB).
1 BBoansbiii nHCTpYKTaXK | 1 01.09 dopmupoBaHue OOBACHSIOT postb | Pezynamugnvle: TUIAHUPYIOT
no Th npu padorte B WHTEJUICKTYIbHBIX XMMHUYECKUX MOCJIEe0BATEILHOCT CBOUX
KaOWHeTe XHUMHU. YMEHU: 3HAHUM B )KU3HU | ACHCTBUHI U NPOTHO3UPYIOT UX
[Ipenmer xumun. Posb AHAIU3UPOBATh YEeJIOBEKA YMEIOT: | pe3yJIbTaT.
XMMUH B KU3HU WITIOCTPALUU HCIOJIh30BATh IlosnasamenvHule: BBIIBUTAIOT
YeJI0BEKa. yueOHUKa. MOHATHS IPU apryMEHTbI, yCTaHABIMBas
HcnpIThIBatOT yueOHO- | XapaKTEpUCTHKE | MPUIMHHO-CIICACTBEHHBIC CBSI3U
MO3HABATEIbHBIH BEILIECTB MEXIY U3y4aeMbIMU SIBICHUSAMH,
WHTEpEC K HOBOMY W3BJIEKAIOT HEOOXOMMYTO
yueOHOMY MaTepHany MH(POPMALIUIO U3 TPOYUTAHHOTO
U cIIoco0aM peleHust TEKCTA.
HOBOH 3a71aun Kommynuxamuenvie: ymeror
(hopMyITUpPOBaTH COOCTBEHHOE
MHEHHE, apr'yMEHTHPOBATh CBOIO
TOYKY 3PEHHMsI, OTCTauBaTh €€ HE
BPaXXJIEOHBIM UISl IPYTHX 00pa3oM;
BJIaJICIOT MOHOJIOTHYECKONH U
JIUAJIOTHYECKON opMaMH pedH.
MeTo1bl U3y4YeHHS dopmupoBanue Xapakrepusywr | Pecynamugnvie: TUIAHUPYIOT
XUMUHU 01.09 KOMMYHHKAaTHBHBIX OCHOBHBIE MOCJIE0BATENEHOCTD CBOUX
KOMIIETEHTHOCTH B METOABI U3YUEHHS | JCHCTBUI U MPOTHOZUPYIOT UX
oOmIeHn” u €CTECTBEHHO- pe3ynbTar.
COTPYAHUYECTBE CO HaYYHBIX IlosnasamenvHuvle: BBIABUTAIOT
CBEPCTHUKAMHU. JUCLUIUINH. apryMEHTBI, yCTaHaBIMBasI
dopmupoBaHue [MpuBonsT MPUYHHHO-CIIEICTBEHHBIC CBSI3U
WHTEJUIEKTYTbHBIX MPUMEPHI MEX]y U3y4aeMbIMU SIBICHHSMH,
YMEHHUI: MaTEepPHAJbHBIX U | U3BJIEKAIOT HEOOXOIUMYIO
AQHAJU3UPOBATh TEKCT | 3HAKOBBIX WM MH(POPMALIUIO U3 IPOUYUTAHHOTO




y4eOHHMKa CHUMBOJIBHBIX TEKCTA.
MOJIeTIeH. Kommynuxamuenule. ymeror
cobmparot (hopMyTupOBaTH COOCTBEHHOE
00BEeMHBIC U MHEHHE, apTyMEHTUPOBATh CBOIO
IIAPOCTEPIKHEBLIC | TOUKY 3PCHUS, OTCTAUBATH €€ HE
MOJCITH BpPaXJIEOHBIM IS IPYTHX 00pa3oM;
HEKOTOPBIX BJIQJICFOT MOHOJIOTUYECKOU |
XUMHYECKUX JUAIOTMYECKON (hOpMaMH PEYH.
BEIIECTB.
ArperaThsle DopMuUpyroTCSI Paznugarot Tpu Pezynamusnvie: Yaarcs
COCTOSIHUS BEIIECTB 06.09 OTBETCTBEHHOE arperaTHbIX OTIPENIETIATH 1IeNIb CBOSH
OTHOIIICHUE K YYCHHIO, | COCTOSIHUS JIeSATSIILHOCTH, Ha OCHOBE
TOTOBHOCTH U BEIIEeCTBA. COOTHECEHHS TOTO, UTO YXKe
CIOCOOHOCTD K YCTaHaBIUBAIOT YCBOCHO, U TOT'O, UTO IIIe

CaMOpa3BUTHIO U
caMo00pazoBaHUIO Ha
OCHOBE MOTHUBAIINHU K
00y4YeHUIO U
MO3HAHUIO;
KOMMYHHKATHBHAS
KOMIIECTCHTHOCTDH B
0o0LIIEHNN U
COTPY/JHUYECTBE CO
CBEpPCTHUKAMU B
nporecce
oOpa3oBarenbHON
JeATEITBHOCTH.

CBSI3M MEXKY
HUMH Ha OCHOBE
B3aMMHBIX
MEPEX0JI0B.
HaoOmronaror
XUMHYCSCKHI
IKCIIEPUMEHT U
JIENIA0T BBIBOJIBI
Ha OCHOBE
HaOJIIOIEHUIA.

HEU3BECTHO, CAMOCTOSATEIBHO
JIBUTaThCSA M0 33JaHHOMY IUIAHY,
OLICHUBATh U KOPPEKTUPOBATh
IIOJIYYECHHBIN Pe3yJIbTar.
Ilo3nasamenvrule: BBIIBUTAIOT
apryMEHTbI, yCTaHABIUBAas
MIPUYUHHO-CIIEZICTBEHHBIE CBA3H
MEX/1y U3y4aeMbIMH SIBIICHUSIMH,
M3BIIEKAIOT HEOOXOAUMYTO
WHPOPMAITUIO U3 TPOYUTAHHOTO
TEKCTa.

Kommynuxamusnvie:
DOopMUPYIOTCS pEUEBBIE YMEHMUS:
ydaTcsi BBICKa3bIBATh CYXKACHUS C
WCTIOJIb30BaHUEM (PH3HUUECKHX
TEPMHUHOB U MTOHATHH,
(hopMyIHIpOBaTh BOTPOCH 1 OTBETHI
B XOJI€ BBITIOJTHEHUS 3a/IaHUs,
00OMEHMBATBHCSI 3HAHUAMHU MEXITY
YJIEHAaMH TPYIIIBI AJIs1 IPUHATHS
3¢ (HEKTUBHBIX COBMECTHBIX
pelIeHuH.




LIpakmuueckas 06.09 DopmMupoBaHUs OnpeaenstoT Pezynamusnvie: mpeodpasyroT
paboma Nel. KOMMYHHKATHBHBIX OCHOBHOC MIPAaKTUYECKYIO 3a1a4y B
«lIpasuna mexuxu KOMIIETEHTHOCTH B XUMHYECKOE 03HABATENBHYIO, OCYIECTBIISIOT
bezonachocmu u
PE— oO1IeHNH n obopynoBaHue. MO3HABATENBHYO peqiﬂelccmo B
pabom npu pabome & COTPYAHUYECTBE CO 3HaIOT MpaBuia OTHOILICHHUH IEHCTBUH MO PEILICHHUIO
UMUYeCKOM CBEpPCTHHKAMHU. TEXHHUKH MO3HABATEIBHBIX 3a71a4.
Kabunemen. 0e30macHOCTH IlosnasamenvHuvle: naoT
npu paboTe B oTpeJiesIeHUsI TOHSATHSM, MOTYT
XHUMHYECKOM HaWTH CII0CO0 pereHus
KaOuHeTe. MPOOJIEMHOM 33291
Pabotator c Kommynuxamuenvie: y1acTByIOT B
71a00paTOPHBIM JIHAIore, KOJUISKTHBHOM
obopynoBaHueM U | 00CYKIESHUH MTPOOIIEMBI, BIACIOT
HarpeBaTelIbHBIM | MOHOJIOTUYECKON U THAJIOTUYECKON
u npubopamu B ¢dbopmamu peun.
COOTBETCTBHH C
npasuiamu Th.
Du3ryecKue sBICHUSL 08.09 Onpenenste o0uue Paznuyaror Pecynamusnvie:ymeHre COOTHOCUTD
B XUMHH. JUIS BCEX U (usnyeckue u CBOU ACHCTBUS C INIAHUPYEMBIMU
Ipakrideckas pabora VHIUBU Ty aIbHbIE XUMHUECKUE pe3yIbTaTaMH, OCYILECTBIIATH
Ne2 «Hav6mo;:[e}£ne 3 npaBuia paboThl SIBJICHUSI, YUCThIE | KOHTPOIb CBOCH AESATEIILHOCTH B
TOpSIIEH CBEUON».
BEIIeCTBa U npoliecce JOCTIKEHHS Pe3ylibTara,
CMecCH. OIIPEAEIATh CIOCOOBI IeHCTBUIT B
Knaccupuuupyro | paMkax npeuioskeHHBIX YCIOBHHA U

T U IPUBOJAT
MIPUMEpPBI CMECEH.

TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JICHCTBHUS B COOTBETCTBHU C
W3MEHSIOLIEHCS CUTyaluen,
OIICHUBATH PE3yJIbTAThI PEIICHIIS
MIOCTaBJICHHBIX 3a7a4 U Ap.
Tosznasamenvnvie:YeTkoe
npeJicTaBIeHue 0 «PU3MIECKIX
SIBJICHUAX ), «XMMHUYECKUX
SIBIICHUSIX (PEAKIIHSIX )»; IPUMEHSTh
UX Ha MPaKTHUKE; YMEHHE
CO3/1aBaTh, IPUMEHSITH U
peoOpa30BLIBATH 3HAKH U




CHMBOJIbI, MOJICJTH M CXEMBI JJIst
penreHust yaeOHbIX U
MO3HABATENBHBIX 33]1a4;
WCTIONIb30BaHHE OCHOBHBIX
WHTEJUIEKTYANbHBIX OTepanuii:
aHaJIM3 ¥ CHHTE3, CPAaBHEHHE,
00001I1eH1e, BBISBICHUE TPUIUHHO-
CJICICTBEHHBIX CBSI3€M, TOMCK
aHaNoroB; (OpMUPOBAHUE U
pa3BHUTHE KOMIIETCHTHOCTH B
00J1aCTH UCTIONB30BaHHUS
WH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(MKT-xoMmeTeHmii);
WCTIOJIb30BaHHE Pa3THYHBIX
MCTOYHUKOB JJISI TOTYUCHHUS
XMMUYECKOW HHPOPMAIIH;
MOCTaHOBKa 1 (hOPMYITHPOBaHHE
eI ¥ 337124 YpOKa;
(bopMyIHpoBaHUE U APTyMEHTALUS
JMYHOTO MHEHHUSL.
Kommynuxamugnvle: 0OCOZHAaHHO U
HPOU3BOJILHO CTPOUTH PEUEBOE
BBICKa3bIBaHKE B YCTHOM (hopMme;
apryMeHTHPOBAHO OTBEYATh Ha
BOIPOCHI, 00OCHOBBIBAThH CBOIO
TOYKY 3PSHHS; CAYIIATh U
MOHMMATh Pedb JPYTHX; BCTYATh B
yueOHOE COTPYAHUYECTBO C
YUYHUTENIEM U OTHOKJIACCHUKAMH,
OCYILIECTBIISITH COBMECTHYIO
JeSITebHOCTD B Mapax, TpyImnax u

ap.

Ipaxmuueckas
padboma Ne3. « Ananus
no4ebI».

13.09

dopmupoBaHUe
MO3HABATEIBHBIX
MHTEPECOB U MOTHBOB,

3HaT npaBuia
obOparenus ¢
712a00paTOPHBIM

Pezynamusnvie: TUIaHUPYIOT CBOIO
paboTy, CaMOCTOSITEIIBHO
KOHTPOJIUPYIOT BPEMsI BRITIOJTHCHHUS




HaIlpaBJICHHLIX Ha

000pyIOBaHHEM,

Pa3INnYHbIX BaﬂaHI/Iﬁ .

n3y4eHHe PU3MUECKUX | CHOCOOBI Iloznasamenvhvie: 1ar0T

Y XUMHUYECKHUX pasnencHus OTIpeACICHUS TOHITHAM,

SIBIICHUI. OJTHOPOJTHBIX OCYIIIECTBIISIIOT CPaBHEHHUE, CTPOST
CMeceH. JIOTUYECKHE LENOYKU
Ymert pacCyXIeHUH, aHATU3UPYIOT
MIPOBOJIUTH HUCTUHHOCTH YTBEPKACHUN U3y4yaroT
paszzeneHueM SIBIEHUS HA MIPAKTHKE.
cMecel Kommynuxamuenvie: criocoOHBI
(uIbTpOBaHNEM U | OOBEKTUBHO OIIEHHUBATH IPYTOTO.
BbITIAPUBAHHUEM.

ATOMHO- 15.09 ®dopmupoBaHue OOBSICHAIOT, UTO | Pecynsimuenvie. IPeoOpa3yoT

MOJIEKYJIIpHOE MTO3HABATEIBHBIX TaKkoe MIPAKTUYECKYIO 3a/1auy B

yueHne. XUMHICCKHe HHTEPECOB, XUMUYECKUN MO3HaBaTEJIbHYIO, OCYIICCTBIIAIOT

SJIEMEHTBI HaIlpaBJICHHBIX Ha 3JIEMEHT, aToM, MO3HABaTENBHYIO pe(IEKCHIO B
W3y4EHUE 3aKOHOB MOJIEKYJIa, OTHOIIIEHUH JEUCTBUH N0 PEIICHUIO
XUMUH, AJUTOTPOIIHS, MTO3HABATENIbHBIX 33/1a4.
MHTEIJIEKTyalIbHbBIX noHbl. Paznuyatot | [losnasamenvbHule: yCTaHABINBAIOT
YMEHHH MIPOCTBIE U MPUYUHHO-CIIEJICTBEHHBIE CBA3H
aHAJIN3UPOBATh CJIOXHBIE MEXJly COCTaBOM MOJIEKYJ U
WHPOPMAIUIO U BEIIEeCTBA, CBOICTBaMHM aJNTOTPOITHBIX
JIenaTh BBIBOJIBI. BelIEeCTBa MOJTU(PHKAINN KHCIOPO/a.

MOJIEKYJIApHOTO U | KommyHnukamuegHvie:

HEMOJICKYJISIPHOT | (DOPMYJIHPYIOT OCHOBHBIE

0 CTpPOEHUs TMOJIO’KEHUSI aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSL.

3HaKU XUMHYECKUX 20.09 ®dopMmupoBaHHe HaspiBaroT Pezynamusnbie: CTaBAT y4eOHYIO

SJIEMEHTOB. MO3HABATEIBHBIX 3aMMCBIBAIOT 3aJja4y Ha OCHOBE COOTHECEHUS

[Mepuoanueckast HHTEPECOB, 3HakH X0. TOI'0, YTO y>K€ U3BECTHO, U TOIO,

tabmuua J1.U. HamnpaBJICHHBIX Ha OIIUCHIBAIOT YTO eli¢ HEM3BECTHO;

Menneneena U3yUYCHHE CTPYKTYpY MPOTHO3HUPYIOT PE3yIbTAT
OKPY’KAIOIIEro MUpPa, Tabaupr X0O. YCBOEHMS 3HAHUH, OLIEHUBAIOT
yMEHUE 0OBSICHSIOT pe3yibTaThl paboThI.
aHaJIU3UpPOBaTh stumoniornueckn | @opmuposanue UKT -
WHPOPMAITUIO U € Havaia KOMIIETEHTHOCTH.

JIENATh BBIBOJEL.

Ha3zBaHu XD u

Tloznasamenvubie: XapakKTePU3yIOT




X OTACJIBHBIX

MH(POPMAITUIO, KOTOPYIO HECYT

aTOMOB. 3HaKH XO.
Kommynuxamuenvie:yqacTByIOT B
JUajore, CIymamT U TOHUMAIOT
JIPYTUX, BBICKA3bIBAIOT CBOIO TOUKY
3pEHMUS 110 TIOBOIY
paccMaTpUBaeMOro BOIpoca.
XUMHYECKUE 22.09 HM3zyuarom Pezynamusnvie: cTaBiIT yaeOHyI0O
(hopMyIIBL. Xumuueckue 3aJ1a4y Ha OCHOBE COOTHECEHHUS
NOHAMUAL: TOTO, YTO YK€ U3BECTHO, U TOTO,
OTHOCHUTENbHAS 9TO enié HEM3BECTHO;
aTOMHas 1 MPOTHO3HUPYIOT PE3yabTaT
MOJIEKYIISIpHAS YCBOCHUS 3HAHUH, OIICHUBAIOT
Macca, pe3yibTaThl paboThI.
XUMHUYECKAst ®opmuposanue UKT -
dopmymna; KOMIIETEHTHOCTH.
onpeoensirom: Tosnasamenvhvie: XapaKTePU3yIOT
Ka4eCTBEHHBIN 1 | MH(OPMAIINIO, KOTOPYIO HECYT
KOJIMYECTBEHHBIH | (DOPMYIIBI BEIIECTB.
cocTas BemecTBa | KommyHukamugHole: y4aCTBYIOT B
M0 XUMHUYECKOH JUasore, CIylmarmT U TOHUMAIOT
dopmyue; JPYTUX, BBICKA3bIBAIOT CBOIO TOUKY
BHIMUCTAIOM 3pEHUS 110 TIOBOIY
OTHOCHUTEJBHYIO paccMaTpuBaeMoro BOIpoca.
MOJICKYJISIPHYTO
Maccy BeIleCTBa;
Paznuyator
WHJIEKCHI 1
K03(h(OUIIMEHTBI.
BanenTHocth ®dopmupoBaHue OOBACHSIOT, uTO | Pezynamugnvie: TUIAHUPYIOT CBOIO
MO03HABATENLHBIX Takoe paboTy, CaMOCTOSITENBHO

I/IHTepeCOB 1 MOTHUBOB,
HaIpaBJICHHBIX Ha
W3yYEeHUU
OKPYKaroIlero Mupa.
Cr1ocoOHOCTh K

BaJICHTHOCTb.
IIOHUMAIOT
OTpa’KeHue
opsiKa
COCIUHCHMUS

KOHTPOJUPYIOT BPEMsI BHITOJTHEHIISI
pasznuyHbIX 3agaHuil. OBnageHue
OCHOBAaM MCCJIEJOBATEIbCKOMN
JIeSITeJIbHOCTH.

Tlosznasamenvuvie:




CaMOPa3BHUTHIO. aTOMOB B YMEIOT COCTaBIATH (hOPMYJIBI
MOJIEKyJIax COETMHEHH 110 BaJICHTHOCTH U
BEIIECTB OTIPEACTISIOT BAJIGHTHOCTh
MOCPEICTBOM areMeHTa 1o Gopmyie ero
CTPYKTYPHBIX COCIUHEHUS
dhopmyi.. Kommynuxamusnwvie: CcIocoOHBI
00BEKTHBHO OLIEHUBATH JIPYTOro
XUMHYECKHE 27.09 dopmupoBaHUe 3unawTt Pezynamusnvie: npeodpasyroT
peaxiuu. [Ipusnaku u OTBETCTBEHHOTO orpeielieHre MPAKTHYECKYIO 33/1a4y B
YCIIOBUS HIX OTHOIIICHUS K yuebe, MTOHATHUS MMO3HABATENHHYI0, OCYIIECTBIISIOT
MPOTEKaHUSI. CIIOCOOHOCTH «XUMUYeCcKast MO3HABaTENBHYIO pe(IEKCHIO B
oOyJaronmxcs K peakuus», OTHOUIEHUHU JENUCTBUI MO PELIEHUIO
CaMOpPa3BUTHIO U MIPU3HAKH U MMO3HABaTENHHBIX 33/1a4.
€amM0o00pa30BaHHUIO. YCIIOBUS TlosnasamenvHuvle: naoT
BO3HUKHOBCHUS U | OTPEACICHUS MOHATHIM, MOTYT
TEYCHUS HaWTH CITOCO0 peIIeHus
XUMHYECKUX MPOOIJIEMHOM 33291
peakuuii, THITBI Kommynuxamuenvie: y1acTByIOT B
peaKIyii mo JTUAJIOTe, KOJUIEKTHBHOM
TIOTJIOIICHUIO WU | 00CYKIEHUH MTPOOIIEMBI, BITAJICIOT
BBIJICJICHUIO MOHOJIOTUYECKON U IHUAJIOTHYECKON
SHEpIHH. ¢dbopmamu peun.
3aKOH COXpaHEHUS 29.09 dopmupoBaHue 3HaroT Pezynamuensvie: craBaT yueOHbIe
MAacChI BEIECTB. OTBETCTBEHHOTO ompeiesieHrIe 3aj1a4d (CaMOCTOATENBHO, IPU
XuMu4ecKue OTHOIIICHHUS K YUYCHHIO | XUMHUECKUX MTOMOIIM YUUTENIS), INITAHUPYIOT
ypaBHEHHUSL. WCTIONB3YS YpaBHEHUIA, y4eOHYIO e TeNLHOCTb,
CHEHaNbHO 3HAYCHHE OIICHHUBAIOT MPABUILHOCTh
noJI00paHHbIe KO3 pHIMEeHTa B | BBINOJIHECHUS ACHCTBUN U BHOCST B
cpencTBa. YMeHue XUMHYECKUX HUX KOPPEKTHUBBI.
OIICHUTH CTEIICHb YpaBHEHUSIX. Tlosnasamenvhvie: CTPYKTYPUPYIOT
ycrexa uiid Heycrnexa | YMeT TEKCT, BbIJIEJISIS B HEM
CBOEH JIeATENFHOCTH COCTaBIISITh BTOPOCTETIEHHYIO U IIABHYIO
ypaBHEHUS nHOPMALIMIO, JAIOT ONpeaeSICHHE

peakiuii Ha
OCHOBE 3aKOHA
COXpaHCHI

MTOHSTHSAM, YCTAHABIUBAIOT
MIPUIHHHO-CJICICTBCHHBIE CBSI3H.
Kommynuxamuenvie: yMeroT ¢




MacCcChI BEIUICCTB,

OOCTAaTOYHOH ITOJIHOTOU U

paccTaBiIsTh TOYHOCTBHIO BBIPaYKaTh CBOM MBICIIH,
KO2((OHUITHEHTHI. BIIJICIOT MOHOJIOTHICCKON U
JIMAIOTMYECKON (hopMaMu pedn

10 Tume XUMUYECKIX 04.10 HanpHeitiee Kaaccuduumpyro | PezyramusHvie: CaMOCTOSATEIIBHO
peakuuii. Peakunu (hopmMupoBaHue T XUMHYeCKHe (hopMyITUPYIOT 3a1aHNE:
pa3IoKeHusI. MO3HABATEIFHOTO peaKiuu no OTIPEACTISIOT €T MeJb, ITAHUPYIOT

11 THIBI XUMHUYECKHIX 06.10 HHTEpeca. MPHU3HAKY YHCJIA | QITOPUTM €ro BHITIOIHEHUS,
peakuuid. Peakniuu dopMHupoBaHUE H cOCTaBa KOPPEKTUPYIOT paboTy IO X0y €ro
COCJTMHEHUS KOMMYHUKATHUBHOU peareHToOB U BBIIIOJIHEHHUS.

12 THIB XUMHAYECKHUX 11.10 KOMIIETEHTHOCTU B IPOAYKTOB. ITlo3naseamenvuule: 1arOT
peaxkuuii. Peakiiymn OOIIEHNN U XapakTepu3ylOT | OIPEACIICHUS IIOHATUSM,
3aMenienns. Peakuun COTPYTHUYECTBE C poJib OCYIIECTBIISIOT CpaBHEHHE
oOMeHa. OJTHOKJIACCHUKAMH B KaTaJu3aTopoB B | 00BEKTOB, CAMOCTOSTEILHO

13 KontponsHas pabota 13.10 mpoliecce yaeoOHou nporexkanuu XP | BEIOUpas KpUTEpUM IS 3TOTO,

o TeMe JIEATEIBHOCTH. HaXOAT WH(OPMAITHIO C

«IlepBoHauabHEIE WCIIONIb30BaHUEM PECYPCOB

XUMHYECKUE TIOHATHUS oubauorek u cetu HTEpHET.
Kommynuxamuensvie: BCTYNarT B
JTMAJIOT, a TaK)Ke YYacTBYIOT B
HaOJIOIAI0T U ONUCHIBAIOT
XUMHUUYECKUN S3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO SI3bIKA U S3bIKA
XUMHUH.,

14 O6o6matonuii ypok JlansHeiee YMmeT Pezynamusnvie:caMoCTOATENBHO
0 TeMe 18.10 ¢dopmupoBaHHE MIPUMEHSATh (bopMynUpyIOT 3aJaHHE:
«IlepBoHavanbHbIe II03HaBaTEJIbHOT'O 3HAHUS, YMCHUA K | ONPEACIISAIOT €ro 1eib, INIAaHUPYIOT
XHMHUYICCKHE ITOHATHS HHTEpeca. HAaBBIKHU IIPU AJITOPUTM €TI0 BBIITOJIHEHUS,

®dopmupoBaHUe BBITIOJTHEHUHT KOPPEKTUPYIOT paboTy MO X0y €ro
KOMMYHUKATHBHOM TPEHUPOBOUHBIX | BBIMTOJIHEHHUS.

KOMITETCHTHOCTH B YHpaXHEHUH U Tlo3naseamenvuvie: naroT

oOmIeHn” u 3a1aHui oTpeIeTICHUS TIOHITHSIM,

COTPYAHUYECTBE C
OJHOKJIACCHUKAMH B
mporiecce yaeOHo —
HUCCIIEI0BATEILCKOM

OCYIIECTBISIOT CPaBHEHHE
00BEKTOB, CAMOCTOSTEILHO
BBIOMpAsi KPUTEPHUH IJIS ATOTO,
HaxoJAT WH()OPMAITHIO C




JACATCIIBHOCTHU

KCIIOJIb30BAaHUEM PECYPCOB
OubIMoTeK M ceTH VIHTEepHET.
Kommynuxamuensie: BCTYynaroT B
JIAAJIOT, a TAK)KE YYaCTBYIOT B
KOJUIEKTUBHOM O0CYKJICHUH
BOTIPOCOB, YYaCTBYIOT B
JIUCKYCCUH, BIAJICIOT
MOHOJIOTHYECKON M TUajlorndeckoi
(hopMamu pevn.

15 Boznyx u ero cocras. 1 20.10 JlanbHeitee YmMmeror Pezynamuenvie: caMOCTOSITENEHO
¢dopmupoBaHHE MIPUMEHSTh (bopMyIUPYIOT 3ajaHHE:
MO3HABaTEILHOTO 3HaHUS, YMEHUSA U | ONPEAEIAIOT ero Leib, IUIAaHUPYIOT
UHTEpeca, HaBBIKY, AITOPUTM €r0 BBIIIOJIHEHUS,
(dopmupoBaHHE MOJTy4eHHEIE B KOPPEKTHPYIOT paboTy 10 XOay ero
XUMHUYECKOH XO/ICU3yUYCHUS BBITTOJIHEHHS.
KYJIBTYDBI. JAHHOU TEMBI, IlosnasamenvHule: narOT
dopmupoBaHue IIPY BBIIOJIHEHUN | OTIPENENECHUS TOHATHSM,
KOMMYHUKATHUBHOU KOHTPOJIbHOM OCYILIECTBIIAIOT CPABHEHUE
KOMIIETEHTHOCTH B paboTHI. 00BEKTOB, CAMOCTOSTENILHO
oOrmieHun u BBIOMpAst KPUTEPUH U1 3TOTO,
COTPYJTHUYECTBE C HaXOoJISAT HH(POPMAILIUIO C
OJTHOKJTACCHUKaMU B WCIIOJIb30BaHUEM PECYPCOB
nporiecce yaeOHou oubnmoTex u cetu MIHTEpHET.
JIeSITeIbHOCTH. Kommynuxamuenvie: BCTynaroT B
JTIAJIOT, a TAK)KE yJaCTBYIOT B
KOJIJIEKTUBHOM OOCYXJICHUN
BOIIPOCOB, YYaCTBYIOT B
JIUCKYCCHH, BIAJCIOT
MOHOJIOTMYECKOM U AMATIOTHYECKON
¢dbopmamu peun.
Pa3znen 2. Bakneiilue npeacTaBuTe Il HeOpranuieckux Bemecrts. KonnyecrBennbie oTHOmeHust B xumuu (17 gacos).
16 Kucnopon. 1 25.10 OpueHTHPYIOTCS B XapakTepu3yloT Pezynamuesnvie: 0CO3HAIOT TO,
HPaBCTBEHHOM 00bEeMHYI0 107110 YTO y’K€ YCBOEHO H TO, YTO
COJEepKaHUH U CMBICTIE KOMIIOHEHTOB emé Hy>KHO YCBOMUTD, Ha

COOCTBEHHBIX ITOCTYIIKOB

BO3ayXxa,

OCHOBC 3TOI'0 CaMOCTOATCIIBHO




paccYUTHIBAIOT ee 10
00beMy 3TOi cMecH.

CTaBSAT y4eOHBIC 3a]1a4H.
Tlosnasamenvuvie:
BOCIIPUHUMAIOT WH()OPMAIIHIO
HA CIIyX ¥ BU3YaJIbHO,
CTPYKTYPUPYIOT TEKCT,
BBIIEIISS B HEM
BTOPOCTEIICHHYIO U TJIABHYIO
UHQOPMAIUIO, JaI0T
oTpezieNieHNE TOHITHSM,
CPaBHHUBAIOT U TPYIITUPYIOT
OOBEKTHI.
Kommynuxamuegnoie:
OTIHCHIBAIOT OOBEMHBINH COCTaB
BO3ayXa U IOHUMArOT
3HAYEHHUE MTOCTOSHCTRA 3TOTO
cocCTaBa ISl 3]J0POBBs

17 Oxcuapl. 27.10 dopmupoBaHue 3HAIOT XUMUYECKOE Pezynamuenvie: cTaBsat
WHTEJUIEKTYTbHBIX MOHSITHE: OKCHUJIBL. yueOHbIe 3312491, TUIAHUPYIOT
YMEHHI1 aHau3a, YMeIoT Ha3bIBATh! yueOHYIO JesITeNbHOCTD,
CHHTE3a, YMECHUH JeNlaTh | OKCH[BI 110 UX OLIEHMBAIOT NPABHIIBHOCTb
BBIBOJIbI dopmynam BBIIIOJIHEHUS JEHCTBUN U
OTIPEJICNIAIOT: CTENEeHb | BHOCSAT B HUX KOPPEKTHBBIL.
OKHCJICHUS 2JIeMEeHTOB | [lo3nasamenvhuie.
B OKCHJIaX. CTPYKTYPUPYIOT TEKCT,
3HaroT BBIZEIISIS B HEM
KJIaCCU(PHKALIUIO U BTOPOCTENEHHYIO H IJIaBHYIO
XMMHYECKHE CBOMCTBA | MH(OpMAILHIO, TAI0T
OKCHJIOB orpeJieNieHUe OHSATHSIM,
YCTaHaBJIMBAIOT IPUYMHHO-
CJIEZICTBEHHBIE CBS3H.
KommyHnuxamuenvie: yMeIoT ¢
JIOCTaTOYHOU IIOJTHOTOU 1
TOYHOCTBIO BBIPAKaTh CBOU
MBICJIH U 3HAHUSI.
18 Ipaxmuueckasn paboma 08.11 dopmupoBaHue Padoralor ¢ Pezynamusnvie:
Ned. «llonyuenue, CIOCOOHOCTH yYalMXCsl | JIaGOpaTOPHBIM CaMOCTOSITETIbHO OIPEAEIISIIOT




cobupanue u

K CaMOpa3BUTHUIO U

000OpyI0BaHHEM U

oecib y‘-IC6H01>i JACATCIBHOCTH,

pacnosnasanue caM000pa3oBaHUIO Ha HArpeBaTeJIbHbIMU IJIAaH BBIIOJHEHUS 3aJaHuM,
KUCopooa». OCHOBE MOTHUBALIUU K npuéopamMu B OLICHUBAIOT IIPABUJILHOCTH
00y4YEeHHIO U TIO3HAHUIO. | COOTBETCTBHHM C BBITIOJIHEHHUS 3aJaHUMN.
dopmupoBaHue npaswiamu Thb. llosuasamenvhvie:
OTBETCTBEHHOI'O Boinosnsior YCTaHaBIUBAIOT NPUUHHHO-
OTHOILIEHUS K YYEHHUIO, NMpocTeiflliue NpueMbl | CIECICTBEHHBIE CBSA3H MEXKIY
TOTOBHOCTH K o0palueHus ¢ (hU3HYECKUMU CBOHCTBAMHU
CaMOpPAa3BUTHIO. J1a00paTOPHBLIM KHCIIOPOJIa ¥ CITIOCO0aMH €ro
dopmHpoBaHUE 00opynoBaHNEM. coOupaHus.
HMHTEJJIEKTYaJIbHBIX Coouparor kuciopon | KommyHuxkamuenovie:
YMEHUH, CTPOUTh METO/I0M BbITECHEHMSI | OTIMCHIBAIOT (PU3UIECKHE U
paccyXaeHus, BO3/yXa, PACMO3HAOT | XMMHUYECKHE CBONCTBA
aHAJIU3UpPOBaTh, IeNaTh | ero. KHCIIOpOAA.
BBIBOJIBI PerynsaruBHbie:
CaMOCTOSITEJIEHO ONPEACIIAIOT
1eJIb yUeOHOM JeSTeNbHOCTH,
TIJIaH BBITIOJIHEHUS 3aJJaHUH,
OLICHUBAIOT MIPaBUILHOCTh
BBINIOJIHEHHUS 3a/1aHUM.
[To3HnaBaTenbHbIE: HAOMIOIAIOT
3a CBOMCTBAMHU BEIIECTB U
SIBJICHUSIMU, IPOUCXOSITUMHU
C BELIECTBaMU.
KoMMyHHKaTHBHBIE:
OMUCHIBAIOT XUMUYECKUI
JKCIIEPUMEHT, COCTaBIISIIOT
OTYET 110 pe3yibTaTam
IIPOBEJICHHOT'O 3KCIIEPUMEHTA.
19 Bognopon. 10.11 dopmupoBaHue Padorats ¢ Pezynamuenvie: nnaHuUpyroT
Ilpakxmuueckas paboma M03HaBaTEIbHOIO J1a60pPaTOPHBIM y4eOHYIO JesITeNbHOCTb,
Ne 5. «llonyuenue, HHTEpeCca 1 MOTUBOB. o0opyaoBaHue U OIICHUBAIOT IIPABUJIBHOCTD
cobupanue u dopmupoBaHUE HarpeBaTeJbHbIMH BBITIOJTHEHUS yUEOHBIX

pacnosnaeanue
8000p00a».

CHOCOOHOCTH yYaIuXcst
K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha

npudopamMu B
COOTBETCTBHUH €
npasuiaamu Th.

JNEUCTBUI.
Tosnasamenvhbie:
BOCIIPUHUMAIOT HH()OPMAITHIO




OCHOBE MOTHUBAIIUHU K
00y4YeHUIO U TIO3HAHUIO

BbINoHATH
npocreinue NpueMbl
oOpamieHus c
J1a00paTOPHBLIM
00opyI0BaHHEM:
cooMpaTh npuodop AJsi
MoJIy4YeHHsl ra3oB,
NPOBEPSITH €ro Ha
repMeTHYHOCTD H
HCMO0JIb30BATH A
TOJIy4eHHus1 BO0POa

BU3YaJbHO, TAf0T
OTIpEIEIIEH ST TOHATHSIM,
CPaBHUBAIOT U IPYIIUPYIOT
00BEKTBI, HAXOIAT
3aKOHOMEPHOCTH.
Kommynukamuenvie:
0(OPMJISIFOT CBOM MBICITH B
MUCHBMEHHOH (opme;
OIKCHIBAIOT XUMHYECKHI
9KCIIEPUMEHT, COCTABIISIOT
OTYET 110 pe3yabTaTam
paboTHL.

20 Kucnotst 15.11 dopmupoBaHue 3HAIOT XUMAYECKOE Pezynamuenvie: IIaHUPYIOT
HHTEIICKTYaIbHBIX HnOHAmMUeE: KUCTIOTA, CBOIO padoTy,
YMEHUI aHaIu3a, menoys. Hazsiearom CaMOCTOSITEIIEHO
CHHTE3a, YMCHHUU AENaTh | KUCIOTHI MO UX KOHTPOJHPYIOT BpeMs
BEIBO/IBI. dbopmymam. BBITIOJTHEHHS PA3IAIHBIX
Cocmaenaiom 3a/laHui.
XUMHYECKUE Tlosnasamenvuvie:
(hOpMyIIBI KHCIIOT. JTAIOT OIPEJIEIICHUS IOHATHUSM,
Onpeodenarom OCYIIECTBIISIOT CPaBHEHHUE,
KHCJIOTHBI 110 UX CTPOAT JIOTHYCCKUEC LECTIOYKHU
dbopmynam. paccyxaeHuH, aHaTH3UPYIOT
HUCTHHHOCTDH YTBep)K}J;eHI/II\/'I.
Kommynuxamuenvie:
CIOCOOHBI 0OBEKTUBHO
OIICHUBATh JIPYTOTO.

21 Comm 17.11 DopmMupoBaHUs 3narom nousmue: Pezynamusnvie: NIaHUPYyIOT
KOMMYHUKAaTHUBHBIX COJIb. IIOCJIICAOBATCIBHOCTh CBOUX
KOMIIETEHTHOCTH B YMewT Hazvigams JIEHCTBUIA U TIPOTHO3UPYIOT HX
oOmeHn” u COJIX IO UX pe3yabTar.

COTPY/JIHUYECTBE CO dbopmynam. Ilosnasamenvuvie:
CBEPCTHUKAMH. Cocmasnsiom BBIJIBUTAIOT apTYMEHTHI,

XUMHYECKHE POPMYJIBI
conet. Onpeoensrom
COJIU 110 UX (hopMyiaMm

YCTaHaBJIMBAs IPUIUHHO-
CJICACTBCHHEBIC CBA3U MEXKIY
N3y4aCMbIMU SABJICHUAMU,




3unarwTt
KJTacCHU(UKATTHIO
CpeIHUX CoJeH.

U3BJICKAIOT HEOOXOAUMYFO
nHpOpMAITHIO U3
MIPOYUTAHHOTO TEKCTA.
Kommynuxamuenuvie: ymeroT
(hopMynHpoBaTH COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh
CBOIO TOYKY 3pCHUSI,
OTCTauBaTh €€ HE
BPXKICOHBIM IS IPYTHX
o0pa3oMm; BT
MOHOJIOTUYECKON H
JTUAIOTHYeCKOU (hopMamMu
peuu.

22

KommuecTB BemmecTBa

2211

DopMHpoOBaHUE
CTOMKOTO
MTO3HABATEIILHOTO
UHTepeca. 3HaHUS
OCHOBHBIX IPUHIIUIIOB U
MIPABUJI OTHOILIEHUS K
MIPUPOJIE.

3HAWOT XuUMUYecKue
NOHAMUS: MOJb,
MOJISIpHAs Macca.
Buruucnsiiom
MOJISIPHYIO Maccy,

KOJIMYCCTBO BCUICCTBA.

Pecynssmusnvie: cTaBsT
y4eOHbIe 1IeITH, MPeodpaszys
MPaKTHYECKYIO 33/1a9y B
MI03HABATEIIBHYO,
CaMOCTOSTEILHO
AQHAIU3UPYIOT YCIOBHSI
IIOCTUKEHHUS LIEIIH,
OLIEHHBAIOT MPABHILHOCTH
BBITNIOJIHEHUS J€HCTBUSA,
HPOTHO3MPYIOT AajIbHEMIIIee
pasBuTHE TIpoIecca.
Tosnasamenvrvle: BBIAENSIOT
HEOO0XO0IUMYI0 HH(OPMAIIHIO,
CTPYKTYPUPYIOT CBOU 3HAHHS,
BBISIBIISTIOT TTPHYMHHO-
CIIEJICTBEHHBIE CBSI3M;
OTIPEIICIIAIOT KPUTSPUH TS
cpaBHEHHS (aKTOB, SIBJICHHI.
Kommynuxamuenvie:
BBICTYIINBAIOT U 00BEKTHBHO
OIICHUBAIOT JPYrOro,

YMEIOT BECTH JIHAJIOT,
BEIpa0aThIBas 001ee




pelIcHue.

23

Monsapraas macca
BEIIECTRA.

2411

dopmupoBaHUe
CTOMKOTO
MO3HABaTEIbLHOTO
MHTepeca. 3HaHUS
OCHOBHBIX TIPUHITAIIOB U
MIPaBHJI OTHOIIEHUS K
MIpUpO/IE.

3HalT xXumuyeckue
NOHAMUSA.: MOJIb,
MOJISIpHAs Macca.
Buruucnsarom
MOJISIPHYIO Maccy,

KOJIMYCCTBO BCIICCTBA.

Pezynsimuenvie: cTaBsT
ydeOHbIe TIeTH, Tpeodpasys
NPaKTUYECKYIO 3a7ady B
M03HABaTEIBHYIO,
CaMOCTOSITETILHO
AHATIM3UPYIOT YCIOBUS
JOCTIDKEHHS 1IEeITH,
OLICHMBAIOT NPABWIBHOCTh
BBINIOJTHEHHUS! IEHCTBHS,
IIPOTHO3UPYIOT JajbHENIIEE
pasBuTHE TIpolecca.
IlosnasamenvHule: BBIOCTSIOT
HE00XO0UMYI0 HH(POPMAIIHIO,
CTPYKTYPUPYIOT CBOU 3HAHHS,
BBISIBJISIIOT IPUYMHHO-
CJIEZICTBEHHBIE CBA3H;
OTIPEIEIISIIOT KPUTEPUH ISt
cpaBHEHHUS (aKTOB, SBJICHUH.
Kommynuxamusnvie:
BBICTYIINBAIOT H 00BEKTUBHO
OIIEHUBAIOT JPYTOTO,

YMEIOT BECTU JUAJIOT,
BeIpabaThIBas obiice
peleHue.

24

MossipHbIi 00BEM
ra3oB

29.11

dopmupoBaHue
CTOMKOI0
MO3HABATEIFHOTO
WHTEpeca. SHaAHUS
OCHOBHBIX IIPUHIIUTIOB U
MPaBUJI OTHOLICHUS K
MIPHUPO/IE.

3HAIOT XUMUYecKue
NOHAMUA: MOJb,
MOJISIpHas Macca.
Boiuucnarom
MOJISIPHYIO MaccCy,
KOJIMYECTBO
BEIIIECTBA.

Pezynamuensie: cTaBsat
yueOHbIe 1lenH, mpeodpasys
MPAKTHYECKYIO 33/1a49y B
II03HABaTEJIbHYIO,
CaMOCTOSITEITBHO
AHAJIM3UPYIOT YCIOBUS
JOCTHKECHHS LENH,
OLIEHMBAIOT MIPABUIBHOCTH
BBITNIOJIHEHHS JENCTBHA,
IIPOTHO3UPYIOT JajbHEM1Iee
pa3BUTHE Ipolecca.




IosnasamenvHule: BBIACTSIOT
He00X0UMYI0 HH(OPMAITHIO,
CTPYKTYPUPYIOT CBOU 3HAHHS,
BBISIBIISIIOT IPUYMHHO-
CJIEZICTBEHHBIE CBS3H;
OTIPENIEIISIOT KPUTEPUH IS
cpaBHEHHS (HaKTOB, SIBICHUH.
Kommynuxamusnvie:
BBICTYIINBAIOT U 00BEKTUBHO
OIICHUBAIOT JPYTOTo,

YMCIOT BECTHU AUAJIOT,
BEIpabaThIBast o0IIee
pelieHue.

25 3akoH ABorazipo 01.12 DopmupoBaHUe 3HAKT Xumuyecroe Pezynamuesnvie: crapst
KOMMYHHKaTHBHON nousmue: yueOHYI0 33729y M0
KOMIIETEHTHOCTH B MOJISIPHBIN 00BEM. PYKOBOJICTBOM YUHWTEIIA,
y4eOHOM Ymerot TUTAHUPYIOT CBOIO
COTPY/JHUYECTBE CO BBIUUCTAMD. TIO JIESITeTTbHOCTD IO
CBEPCTHUKAMHU U KOJIM4ecTBY (Macce) PYKOBOACTBOM YUHTEIIS.
MeAarorom ra3zo00pa3Horo Tosuasamenvhvie:
BEIIIECTBA €T0 00BEM, aHaTM3UPYIOT OOBEKT,
1o o0beMy BBIJIEJISISI €TO CYIIECTBEHHBIC
ra3zo00pa3Horo MIPU3HAKY, YCTAHABIIUBAIOT
BEILIECTBA €TO MPUYHHHO-CIIC/ICTBEHHBIE
KOJIMYECTBO (Maccy). CBSI3H.
Kommynuxamuenvie: yMeroT ¢
JIOCTATOYHOM MOMTHOTOU U
TOYHOCTHIO BBIPAXKATh CBOH
MBICITH, BIIQJICIOT
MOHOJIOTHYECKOU U
Janormueckoi popmamu
peun.
26- Pemenue 3anau ¢ 06.12 dopmupoBaHUe YMerT npuBoIUTH Pezynamusnvie: cTaBsIT
27 HCIIOJIb30BAHUEM 08.12 OTBETCTBEHHOT'O pacu€Thl 1o Y4eOHYIO0 3a]1a9y 1O/
MOHSITHN «KOJMYECTBO OTHOIIIEHHUS K yueoe, dbopmynam ¢ PYKOBOJICTBOM yUYHTEIS,
BEIIECTBAY, KMOJIIPHAS CIIOCOOHOCTH MCIOJIH30BaHUEM TJIAHUPYIOT CBOIO




Macca, «MOJISIPHBIN
00BEMY, «IHUCII0
ABgorajipo». PacueTsl
10 XUMHUYECKUM
YpaBHEHUSIM.

oOyJaronuxcs K
CaMOPAa3BHUTHIO U
caM000pa3oBaHUIO.

MOHATHI: n, Mr. Vm,
NA.

IeSATCIIBHOCTD IO
PYKOBOACTBOM YUHTETIS.
Tlosznasamenvruvie:
AQHAIM3UPYIOT OOBEKT,
BBIJICJISISL €TO CYIICCTBEHHBIC
MIPU3HAKH, YCTAHABIUBAIOT
MIPUYUHHO-CJIC/ICTBCHHBIC
CBSI3U.

Kommynuxamuensvie: yMeroT ¢
JOCTaTOYHOM IOTHOTOM U
TOYHOCTBHIO BBIPAKATh CBOU
MBICJIH, BJIAJICIOT
MOHOJIOTHYECKON 1
JUAIOrH4YecKor (hopMaMu
peun.

28

Bopna. OcHoBanus.

13.12

dopmHpoBaHUE
MHTEIUIEKTYaIbHBIX
yMeHuii: pabora c
TEKCTOM H APYTUMH
UCTOYHUKAMHU
WHPOpMAIIH,
OCYIIECTBIICHUE aHATIH3a
U CUHTE3a, YMCHUE
J€J1aTh BBIBOJbI 1
00001IeHMS.

Hayuamcs :
XapaKTepu30BaTh
CTPOEHHUE MOJIEKYJTbI
BOJIOpOJA,
(usnyeckue u
XUMHUYECKUE CBOICTBA
BOJIBI, OOBICHATE
AQHOMAJIUH BOJIBL,
CHOCOOBI OYHCTKU
BOJIbI, IPUMEHSTH B
OBITY QUIBTPHI TS
OYHUCTKH BOJIHI,
MPaBUIIBHO
WCTIOJIb30BaTh
MHUHEpaJIBHYIO BOLY,
BBITOJTHSTH PacUEThI
M0 ypaBHEHUSIM
XMMUYECKUX PeaKLui,
MPOTEKAIOLINX C
YYacTHEM BOJIBI.
Tonyuam

Pezynamusnvie: cTaBsIT
Y4eOHYIO0 33719y 1O/
PYKOBOJICTBOM yUHUTEJNS,
TUIAHUPYIOT CBOIO
NIeSITEJIbHOCTD IO
PYKOBOJICTBOM yUHTENS.
ITlo3nasamenvuvie:
aHAIIM3UPYIOT OOBEKT,
BBIJICJISISL €70 CYIIECTBEHHBIC
MIPU3HAKH, YCTAHABIUBAIOT
MIPUYUHHO-CIIE/ICTBEHHbIE
CBSI3H.

Kommynuxamugnvle: yMeroT ¢
JOCTATOYHOM MOJIHOTOH U
TOYHOCTBIO BBIpAXKaTh CBOU
MBICJIH, BJIJICIOT
MOHOJIOTHYECKON B
JMANOTHYecKor (hopMamMu
peun.




603MOICHOCTb
HAYYUMbCL:
00BEKTHBHO
OIICHMBATh
WHPOPMALIUIO O
BEIIECTBAX U

XUMHUYECKUX
nporueccax,
KPUTUYECKU
OTHOCHUTBCS K
MICEBJOHAYYHOU
nH(pOpMAaITHH,
HEZA00pOCOBECTHON
peKaMe
29 PactBopsl. MaccoBas 15.12 OcyiecTBiieHue YMeTh NpuMeHsITh Pezynamusneie: nnaHupyoT
JI0JIs1 PACTBOPEHHOTO aHaJIM3a U CHHTE3A, 3HAHUS, YMEHUS, yueOHYIO JesITeNbHOCTD,
BEILECTBA. YMEHHE JeNIaTh BHIBOABI | HABBIKHM IPY U3YYEHHH | OLEHMBAIOT MPaBHILHOCTD
1 0000IIEeHHUSI. TeMbl «PacTBOpBI». BBITTOJTHEHHST YIEOHBIX
DopMHpoOBaHUE JEUCTBUH.
JIMYHOCTHBIX Tlosnasamenvhuie:
NpeJCTaBICHU 0 BOCIIPHHUMAIOT HH(POpMAIIHIO
[EHHOCTH TPUPO/IBI. BU3YyaJbHO, JAf0T
OTIpeIeJICHHS] TOHATHSIM,
CPaBHUBAIOT U TPYMITUPYIOT
O0OBEKTHI, HAXOIAT
3aKOHOMEPHOCTH.
Kommynuxamusnuie:
0 OPMIISIIOT CBOHM MBICITH B
MTUCBMEHHOH opme.
30 Kontponbhas padora 20.12 OcyiecTBiieHne YMeTh NpUMEHSITh Pezynamuenvie: nnaHuUpyroT

mo TeMe. «Baxkuewmiie
MIPEICTaBUTEIH
HEOPTaHMIECKHUX
BEIIECTB.
KommuecTBeHHbIE
OTHOIIIECHUS B XUMHI

aHa/IM3a U CUHTE3a,
YMEHUE JIeNIaTh BEIBOIBI
1 00001IeHNS.
dopmupoBaHUe
JMYHOCTHBIX
MpeJICTaBICHUH O

3HAHMSI, YMCHHSI,
HAaBBIKH TTPYU U3YUCHUH
TeMBbI «Baxkuenme
MPEACTABUTENN
HEOPTaHUICCKUX
BEIIECTB.

y4eOHYIO IesITeNbHOCTb,
OIICHUBAIOT NPAaBUIILHOCTh
BBITIOJTHEHHS YIeOHBIX
JIEHCTBHH.

TlosnasamenvHule:
BOCIIPHHUMAIOT HH(OPMAIIHIO




HOCHHOCTHU NPUPOABL.

KonnuecTBeHHBIE

OTHOIICHHUA B XUMHUN»

BU3YaJIbHO, JJAIOT
OTIpEJICIICHHSI TOHSATHSIM,
CPaBHUBAIOT U TPYMITUPYIOT
00BEKTBI, HAXOIAT
3aKOHOMEPHOCTH.
Kommynuxamusnuie:

0 OPMIISIFOT CBOM MBICITH B
MUCHMEHHOH Qopme.
KOJIJICKTHBHOM OOCYXJICHHU
MIPOOJIEMBI, BIA/ICIOT
MOHOJIOTHYECKOUN U
JTUAIOTHYeCKOU (hopMamMu
peuu.

31

O0001enue u
CHCTEMaTH3aLIM
3HAHWH 10 TEME
«Baxunenmme
MIPEJICTAaBUTEIN
HEOPraHUYECKUX
BEIIECTB.
KonnuecTBeHHbIE
OTHOILIEHHUS B XUMHU»

22.12

JlansHeiee
(dhopMupoBaHue
MO3HABATEIFHOTO
WHTEpeca.
DopMHpoOBaHUE
KOMMYHUKAaTHBHOM
KOMIIETEHTHOCTU B
0o0lLIIEHNN U
COTPYAHHYECTBE C
OJTHOKJTACCHUKAaMHU B
mporiecce yaeOHo —
HCCIIE/I0BATEIIbCKOM
JIEATETbHOCTH

Ymersb npUMEHsITh
3HaHUs, YMEHUA U
HaBBIKH [IPH
BBITIOJIHEHUN
TPEHUPOBOYHBIX
YIOPaKHEHUH U
3aJaHui

Pecynsmusnvie:
CaMOCTOSITETILHO
(hopMynmupyIOT 3a0aHAE:
OTIPEJISIISIOT €ro IeIb,
IJIAHUPYIOT AJITOPUTM €TO
BBIMTOJTHEHHUSI, KOPPEKTHPYIOT
paboTy o X0y ero
BBIIIOJTHCHUS.
TosnasamenvHuvle: narT
OTIPEICIICHHSI TOHATHSIM,
OCYIIECTBISIOT CPaBHEHHE
00BEKTOB, CAMOCTOSTEILHO
BEIOWpasi KPUTEPHUHU JIS ATOTO,
HAXOAT WHPOPMAITHIO C
UCIIOJIb30BaHHEM PECYPCOB
oubnmnotek u cetu MHTEpHET.
KOMMyHMKamM(?Hble.’
BCTYIAIOT B JMAJIOT, & TAKXKe
Y4aCTBYIOT B KOJUICKTUBHOM
00CYXIEeHIH BOTIPOCOB,
Y4acTBYIOT B TUCKYCCHH,
BJIQJICFOT MOHOJIOTUYECKON U
JMAJIOTHYECKON (hopMamMu




pedn.

32 Ipaxmuueckas 27.12 dopmMupoBaHUs Onpenensror Pezynamusnsie: mpeodpazyror
paboma KOMMYHHKATHBHBIX OCHOBHOC MPAKTUIECKYIO 3a]1a9y B
Ne:6«IIpucomosnenue KOMIICTEHTHOCTH B XUMHYECKOE II03HABATEIbHYIO,
pacmeopoe conet ¢ ux oOlIeHNH U obopymoBanue. 3HAIOT | OCYIICCTBIISIOT
3"6“’?‘0” maccoeou COTPYJHUYECTBE CO [paBujIa TEXHUKH MMO3HABATENLHYIO PeIICKCHIO
doneti». CBEPCTHUKAMU. 0€30MacHOCTH NPH B OTHOILCHUM JEHCTBUIA 110

paboTe B XUMHYECKOM | PEIICHUIO TTO3HABATEIbHBIX

KaOuHeTe. 3amad.
Tosnasamenvhvle: na0T
OTIpEICIICHUSI TOHATHSIM,
MOTYT HaliTH CIIOCO0 peleHus
MPOOJIEMHOM 3a1aun
Kommynuxamuesnvie:
YYacTBYIOT B AMAJIOTE,

Pazpnen 3. OcHOBHBIE KJIACChl HEOPraHMYECKUX coeAnHeHuii (9 yacoB).

33 Oxcuapl, Ux 29.12 dopmupoBaHue 3HAIOT ¥ MOHUMAIOT Pezynamuenvie: cTaBsat

KIaccuuKaIus u WHTEJUICKTYATbHBIX Xumuueckue yueOHBIE 3a1a4H

XUMHUYECKHE CBOMCTBA.

YMEHUI aHaIN3a,
CHUHTE3a, yMEHUM J1eJ1aTh
BBIBOJBL.

HOHAMUSA: OKCHIBL.
YmMmeror
HA3b16amMb:OKCUJIBI TI0
X GopMyIam.
Cocmaenarom
XUMHYECKHE (hOPMYJIbI
OKCH/IOB;
onpeoensaion OKCHUIIBI
o ux Gopmyiam.
XapakTepusyroT
00111Ie XUMHAYECKHE
CBOICTBa
coJie00pasyromux
OKCH/IOB.

(camMOCTOSATENBHO, TIPH
MIOMOIIIN yYUTENs),
TUTAHUPYIOT Y4EOHYIO
JIeSITENIbHOCTD, OLIEHUBAIOT
MPaBUILHOCTH BBHITTOJTHCHUS
JNEUCTBUI U BHOCAT B HUX
KOPPEKTHUBBI.
THo3uasamenvhule.
CTPYKTYPHUPYIOT TEKCT,
BBIJICTISISL B HEM
BTOPOCTEIEHHYIO U TJIaBHYIO
WHPOPMAITUIO, TAFOT
omnpeneseHUe MOHATUSAM,
YCTaHABIUBAIOT MPUUUHHO-
CJIEICTBEHHBIE CBSI3H.
Kommynuxamuenwie: yMeIoT ¢




JOCTAaTOYHOM IIOJIHOTOMN U
TOYHOCTBIO BbIPaXKaTh CBOU
MBICITH, BIIAICIOT
MOHOJIOTHYECKOMN U
JMAJIOTHYEeCKOl (hopMamMu
peun.

34 OcHoBaHus, UX 10.01 dopmupoBaHue 3HAIOT OIpeac/ICHUE Pezynamusneie: craBsat
KJ1accu(puKanus u OTBETCTBEHHOI'O OCHOBaHHIA. yueOHBbIE eIy,
XUMHYECKUE CBOHUCTBA. OTHOILUEHUS K YUECHHIO Knaccudukanuio u CaMOCTOSITENBLHO
UCTIONIb3YS CIICNNANBHO | XUMHYECKHE CBOMCTBA | aHAIN3UPYIOT YCIOBHUS
moo0paHHbBIE CPEICTBA. | OCHOBAHUU. Y MEIOT JIOCTHKEHHUS LENH,
YMeHue OleHuTh COCTaBIATH OPMYIIBI | OLIGHUBAIOT MPABUIBHOCTh
CTEMEHB yCIeXa HiIH OCHOBaHUI IO BBITIOJTHEHHUS ICHCTBHAL.
Heycrexa CBoeH Ha3BaHMUIO, HA3BIBAIOT | [lo3HasamenvHuvle: BBIICTSIOT
JeSITEIBHOCTH COCIMHEHUS T10 HE00X0IUMYI0 HH()OPMAIIHIO
dopmyore. U3 IPOYUTAHHOTO TEKCTA,
VMEI0T COCTaBIIATh CTPYKTYPUPYIOT CBOM 3HAHUS,
YPaBHEHUM peakuii, OIIPEACIISIOT KPUTEPUU IS
XapaKTePH3YIOIIIX cpaBHEHHS (aKTOB, SBICHUIL.
XHMHYECKUe CBOicTBa | KommynukamusHvie:
OCHOBaHHI. BBICTYIINBAIOT H 00BEKTUBHO
OIIEHUBAIOT JPYTOTO,
YMEIOT BECTH JTHAJIOT,
BeIpabaThIBas obiice
peleHue.
35 Kucnotsr, nx 12.01 dopmupoBaHue 3HaIOT XUMHUYECKOE Pezynamuensie: Tu1aHupyOT
KJIaccuuKamus u MHTEIUICKTYaJIbHBIX HOHAmMUE:KUCIIOTA, CBOIO paboTy,

XUMHUYECKHE CBOICTBA.

YMEHUI aHaIN3a,
CHUHTE3a, YMEHUM JIeN1aTh
BBIBOJIBL.

wenoub. Hazsrearom
KHCJIOTBI TI0 UX
(dhopmynam.
Cocmasnaiomxumude
ckue GopMYyIIbI
KucnotT. Onpeodensarwom
KHCJIOTBI TIO UX
dbopmynam. YMeOT
COCTaBJISITh YPaBHEHHUS

CaMOCTOSITEITEHO
KOHTPOJIUPYIOT BPEMS
BBITIOJIHEHUS Pa3IUYHbBIX
3aJ[aHUM.

Iloznasamenvuvie:

JAI0T ONpPEICACHUS OHATUAM,
OCYLIECTBJISIIOT CPaBHEHHUE,
CTPOAT JIOTHYCCKUE LETIOYKHU
pacCcyXJ€HUN, aHATU3UPYIOT




peakuui,
XapaKTEPU3YIOLINX
XUMHYECKHE CBOMCTBA
KHCJIOT B
MOJICKYJISIPHOM U
WOHHOM BHJIC;
OTIPENIETISIOT:
BO3MOKHOCTE
MPOTEKAHUS
TUIMUYHBIX PEAKLIHNA
KHUCJIOT.

UCTUHHOCTH YTBEPKICHUH.
Kommynuxamuenuie:
Cc1ocoOHBI OOBEKTHBHO
OIICHUBATH JPYTOTO.

36 Conu, ux 17.01 dopmupoBaHUe 3HAIOT XUMUUECKOe Pezynamuesnvie: crapst
Kiaccuukanus u HHTCIUICKTYaJIbHBIX noHamue:Cob. ydeOHbIe TN ,
XUMHYCCKHUE CBOMCTBA. YMEHUI aHaIu3a, YMeTHa3b16ambcoIi | CAaMOCTOSTENIBHO
CHHTE3a, YMCHUH JIeNiaTh | MO uX hopMyliam. AHAJIM3HUPYIOT YCIOBUS
BEIBO/IBI. Cocmagnaromxavude | TOCTHKCHHS LENH,
ckre GOPMYITBI COJIEH. | OIEHHBAIOT NMPABUIIEHOCTD
Onpeodenaromcony 10 | BBIIOJTHEHUS JICUCTBUSL.
ux hopmynam. Tosuasamenvhvie: BBIICISIOT
3naror HE00X0IUMYI0 HH)OPMALIHIO
KIJIaCCUPUKALIUIO U W3 MPOYUTAHHOTO TEKCTa,
XMMHUYECKHE CBOWCTBA | CTPYKTYPHPYIOT CBOM 3HAHUS,
CpEIHUX COJIEH. OTIPEACIISIOT KPUTEPHUH IS
cpaBHEHHS (PaKTOB, SIBICHUH.
Kommynuxamuenvie: ymeior c
JIOCTATOYHOM MOMTHOTOU U
TOYHOCTBIO BBIPAXKaTh CBOU
MBICITU ¥ 3HAHUSI.
37- I'enernueckas cBs3b 19.01 DopmMHpoBaHUE 3HaK0T XUMHUYECKHE Pezynamuenvie: nnanupyror
38 MEXAY Kiaccamu 24.01 MO3HABATENbHBIX CBOMCTBA OCHOBHBIX MOCJIEIOBATEIBHOCTD CBOUX
HCOPTraHM4ICCKUX HHTEPECOB, KJIACCOB JIEHCTBUHA U IPOTHO3UPYIOT UX
COC/IMHCHUI. HampaBJICHHBIX HA HEOPraHm4CCKHX pe3yabTar.
W3y4YCHHE 3aKOHOB COEIMHEHUH, TlosnasamenvHule:
XUMUH, OTpeneIIeHNe BBIJIBUTalOT apTyMEHTHI,
MHTEIJIEKTyaIbHbBIX TeHETUYECKOM CBA3M. yCTaHaBIMBAas MPUIUHHO-

YMEHUI aHaJIU3UPOBATh

‘YMeI0T cOCTaBIIAITh

CJICACTBCHHEBIC CBA3SHU MCXKIY




WH(QOPMAIUIO U IeTaTh
BBIBOJIBI.

ypaBHEHUS
XHMHUYECKUX pEaKIluii,
XapaKTepU3YOLLINe
XUMHUYECKHE CBONCTBA
Y TEHETUYECKYIO CBSI3b
OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX
COEMHEHUN

U3y4aeMbIMHU SBJICHHUSIMH,
W3BIIEKAIOT HEOOXOIMMYIO
nHpOpMAITHIO U3
OPOYUTAHHOTO TEKCTA.
Kommynuxamuenvie: ymeroT
(hopmynpoBaTs COOCTBEHHOE
MHEHHE, apTyMEHTUPOBATh
CBOIO TOYKY 3pPCHHUS,
OTCTanBaTh €€ He
BPaXKJIEOHBIM TS TPYTHX
0o0pa3oMm; BIIaJCIOT
MOHOJIOTHYECKOA U
JTUAIOTHYeCKOU (hopMamMu
peun.

39 Ipaxmuueckas ®dopmupoBaHue YMeroT oOpamatees ¢ | Peeyismuenvie: mpeoOpa3yroT
paboma Ne7. Pewenue 26.01 KOMMYHHKATHBHBIX XMMHYECKOU MOCY0M | MPaKTHYECKYIO 3a/1a9y B
IKCNEPUMEHMAIbHBIX KOMIIETEHTHOCTH B 1 J1abopaTOPHBIM IIO3HABATEJIbHYIO,
3a0au no meme OOIIeHUH U 000pyI0BaHHEM; OCYIIECTBJISIOT
«Ocnoenvle knaccol COTPYAHUYECTBE CO WCTIOJIb30BATh MO3HABATENbHYIO pe(IIEKCHI0
HeOpeanutieckux CBEPCTHUKAMH. pHOOPETEHHBIE B OTHOLICHUH JICUCTBHH 110
coeuneruiny dopmupoBaHue 3HaHWS U YMEHWUSI, PEIISHHIO TT03HABATEIBHBIX

WUHTEJUIEKTYIbHBIX MOJTy4eHHBIE MPU 3ajau.
YMEHHI: aHAJIM3UPOBATh | W3yYEHUH TEMbI IlosnasamenvHule: nawT
TEKCT yueOHHKa, «CBOMCTBa OCHOBHBIX | OTIpEJICICHHsI TOHATHSIM,
pa3BUBATh KJIaccoB MOTYT HaliTH CTIOCO0 pelreHuUs
HaOII01aTeNFHOCTD HEOPraHN4eCKUX npoOIeMHOM 3a1a4u
COEIMHEHUI TPH Kommynuxamuenvie:
BBITTOJTHEHUH YUYaCTBYIOT B JIHAJIOTE,
MPaKTHYECKOI KOJIJIEKTUBHOM OOCYKIECHUU
paboTHI. npoOJIeMBbl, BIaJCIOT
MOHOJIOTHYECKOH U
JIuaornyeckon hopMamMu
peun.

40 O0600m1enne u 31.01 dopmupoBaHUE 3HaT npaBuia Pezynamuenvle.; mIaHupyoT

cucremMaTh3almg MMO3HABATEILHBIX obOparenus ¢ CBOIO paboTy,

3HAHUH 110 TEME
«OCHOBHBIE KIACCBI

HHTEPECOB U MOTUBOB,

J1a00paTOPHBIM

CaMOCTOATCIIBHO




HEOPraHn4YeCKUX
COCIUHEHUI»

HanpaBJICHHBIX Ha
n3ydeHne GU3NIECKIX U
XMMHUYECKHX SBICHHUH.

000pyIOBaHHEM,
CITOCOOBI pa3aeiIeHus
OITHOPOJHBIX CMECEH.
YMeT npoBoIUTh
paszeneHreM cMecei
(GUWIHTPOBAHUEM H
BBITIAPUBAHHUEM.

KOHTPOJIUPYIOT BPEeMsI
BBITIOJTHEHUS Pa3THIHBIX
3aJIaHMH.

Iloznasamenvuvie:

JIAIOT OIPEIICIICHUS TIOHSATHUSIM,
OCYIIECTBJISIIOT CPaBHEHHE,
CTPOST JIOTUMECKHE IICTIOYKU
paccyXIeHUN, aHAU3UPYIOT
HACTUHHOCTH YTBEPKICHUH
W3YYaOT SBJICHUS Ha
MPAKTHKE.
Kommynuxamuegnoie:
CcIocoOHBI OOBEKTHUBHO
OLIEHUBATD JPYTOro.

41 KonrposbHas pabora 02.02 DopmupoBaHUe YMeT npuMeHsITh Pezynamuesnvie: nmnanupyior
110 TemMe «OCHOBHBIC OTBETCTBEHHOT'O 3HAHUSI, YMEHUS U CBOIO paboTy,
KIacChI OTHOIIEHHS K yuebe, HABBIKH B XOJI¢ CaMOCTOSITEIbLHO
ggg;;iiﬁ;%?nx CIIOCOOHOCTH W3YUYCHHUS] TEMBI KOHTPOJIUPYIOT BpEMsI
oOyJaromuxcs K «OCHOBHBIE KJIACCHI BBITIOJTHEHHS PA3IAIHBIX
CaMOpPa3BUTHIO U HEOPTraHUIeCKUX 3a/laHui.
camMo00pa3oBaHUIO COEIMHEHUI. Iloznasamenvuuie:
JIAIOT OTIpeeNICHHS IOHSITHSIM,
OCYIIECTBJISIOT CPaBHEHHE,
CTPOST JIOTUYECKUE [IEMOYKH
paccyXIeHUH, aHATU3UPYIOT
MCTUHHOCTH YTBEPKACHUI
W3YYaloT SBJICHUS Ha
NpaKkTHKE.
Kommynuxamuenoie:
CIOCOOHBI OOBEKTHBHO
OIIEHUBATH JIPYTOTO.
Pa3nen 4. [lepuoanyeckuii 3axon u Ilepuoauyeckas cucrema Xumuueckux 3jiemeHToB JI.. MeHnzesieeBa U ctpoeHne aroma (8
4acoB).
42 EcrecTBennnie 07.02 DopmupoBaHUe OO0bsACHSIOT Pezynamusnvie: naHupyoT
CeMeiCTBA XMMUYECKHX OTBETCTBEHHOT'O NMPU3HAKH, CBOIO paboTy,

OJICMCHTOB.




AM(pOTEPHOCT. OTHOIIIEHHUS K yueOe, MO3BOJISAIONIHE CaMOCTOSITETILHO
CIIOCOOHOCTH 00beUHSITH TPYNNbI | KOHTPOJIUPYIOT BpeMsI
oOyuaromuxcs K XHMHYECKHX BBITIOJIHEHHUS PA3IHYHBIX
CaMOPAa3BUTHIO U 3J1eMEeHTOB B 3aJaHUH.
€amM000pa30BaHHUIO. ecTecTBEHHbIE Ilosnasamenvuuie:

cemeiicTBa; JIAI0T ONPEeIeNICHNUS TOHATHSM,

PACKPBIBAIOT CMBICJI | OCYIIECTBIISIIOT CPABHEHHUE,

Ha3BaHUM CTPOST JIOTUYECKUE LIETOYKH

€CTeCTBEHHBIX paccyXIeHUi, aHATU3UPYIOT

ceMeiiCcTB; HACTUHHOCTH YTBEPKICHUN

00BSCHSIIOT YTO U3Yy4aroT SIBJICHUS Ha

Takoe aM(poTepHbIe IIPaKTHKE.

COeIMHEHHS. Kommynukamuensie:
CHOCOOHBI OOBEKTHBHO
OLICHUBATH APYTOTO.

43 OTkpbITHE 09.02 dopMupoBaHUE Paznnuaror Pezynamuenvie: IaHUPYIOT
Menneneesbim MMO3HABATEbHBIX €CTeCTBEHHYIO H MOCJIEIOBATENBHOCTh CBOUX
IEPHOTHIECKOTO MHTEPECOB ¥ MOTUBOB, HCKYCCTBEHHYIO JEWCTBHI M IPOTHO3UPYIOT MX
3aKOHa. HanpaBJICHHBIX Ha KJIaccH(pUKAIUIO; pe3yabTar.

n3y4yeHne GU3MUECKUX U | apryMeHTHPYIOT Tlosnasamenvhuie:

XMMHUYECKUX SIBIICHUH. orHecenue I13 k BBIJIBUTAIOT apTyMEHTHI,
€CTEeCTBEHHOM YCTaHaBJIMBas IPUYUHHO-
KJIaccupuKamm. CIIC/ICTBEHHBIE CBSI3H MEXKTy

N3y4aCMbIMHU SABJICHHUAMU,
U3BJICKAIOT HEOOXOAUMYIO
MHQOPMALHUIO U3
HPOYUTAHHOTO TEKCTA.
Kommynuxamuenvie: ymeroT
(hopmynHupoBaTH COOCTBEHHOE
MHEHHE, apT'yMEHTHPOBATh
CBOIO TOYKY 3pPEHU,
OTCTauBaTh €€ HE
BPXKACOHBIM IS IPYTHUX
o0pa3oM; BIaJEIOT
MOHOJIOTHYECKOH U
JIMAJOTHYECKOH (hopMamu




pedn.

44 OCHOBHBIC CBEIICHHS O 14.02 JanpHeiiniee 3HaloT cTpocHue Pezynsamuenvie:
CTpOCHMHN aTOMOB dhopmupoBaHUe aToma, COCTaB CaMOCTOSITEJIEHO
M03HABATENLHOTO aTOMHOTO s7pa, (hopMyIHPYIOT 3a1aHHeE:
UHTepeca. ofpeJeieHue OTIPEIEIISIOT €ro 1eb,
dopmupoBanne M30TOIOB, TPH BUIA TUTAHUPYIOT aJITOPHTM €TI0
KOMMYHHUKAaTUBHOM U3ITyYCHUS, BBITIOJTHEHNUS, KOPPEKTHPYIOT
KOMIIETEHTHOCTH B oTpe/ieNieHUe TIOHATHSL | paboTy MO X0y ero
OOIEHNH 1 «XMMHYECKUH BBITIOJTHEHHSI.
COTPYJIHUYECTBE C AIIEMEHT. IlosnasamenvHule: AT
OJTHOKJIACCHUKAMH B OIpe/ICICHHS TIOHSITHSIM,
nporecce yueOHoH OCYIIECTBISIOT CPAaBHEHHE
JeATEITBHOCTH. 00BEKTOB, CAMOCTOSATEIIHHO
BBIOUpAst KPUTEPHUH JJIsl 3TOTO,
HaXOJIT HHPOPMALTHIO C
UCTIONIb30BAaHUEM PECYPCOB
oubnmotek u cetn MHTEpHET.
Kommynuxamuenuie:
BCTYMAIOT B JIMAJIOT, & TAKKE
y4acTBYIOT B KOJUISKTHBHOM
00CyXJIEHIH BOTIPOCOB,
YYaCTBYIOT B JIUCKYCCHH,
BJIJICIOT MOHOJIOTUYECKOH 1
JMaNoruyeckoi popMamu
peun.
45 Crpoenue 16.02 dopmupoBanue Ymewot cocmagnamy:. | Pezynsmugnvle: BHITIONHSIOT
AIIEKTPOHHBIX NI03HABATEILHBIX CXEMBI CTPOCHUS 3aJaHKe 110 NPeI0KEHHOMY
000JI0YEK aTOMOB HMHTEPECOB, aTOMOB TepBBIX 20 ANTOPUTMY, a TAKXKE

HaIpaBJICHHBIX Ha
M3y4eHHUE OPUPOIHBIX
00BEKTOB, IOHUMAaHUS
IIEHHOCTH TPUPO/IBI.
dopmupoBaHUe
9KOJIOTHYECKOM
KYJIBTYpBI Ha OCHOBE
TIPU3HAHUS [ICHHOCTH

3JIEMEHTOB B
MEPUOIUIECKON
CHCTEME; 0OBACHAIOM.
(bU3MUECKHA CMBICIT
HOMEPOB TPYIIIHI U
Mepruoia, K KOTOPBIM
MPUHAJICHKHAT
anemeHT B [ICXD

CaMOCTOSITEITEHO COCTABIISIOT
IUIaH BBIMOJTHEHUS 3aJaHusl.
Ilosnasamenvuvie:
BOCIIPUHUMAIOT HH()OPMAITHIO
Ha CIyX U BU3YaJIbHO,
CTPYKTYPHUPYIOT TEKCT,
BBIZIENISAS B HEM
BTOPOCTENIEHHYIO U TJIABHYIO




JKU3HH BO BCeX €€
TIPOSIBIICHHSIX.

JI.. Menneneena,
3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB
3JIEMEHTOB B TIpe/Ienax
MaJlbIX IIEPHUOOB U
TJTaBHBIX TTOATPYIIL

UHQOPMAaIUIO, Jal0T
OIpezeNICHIE TOHSITHSAM.
Kommynuxamuenvie: BIageroT
B YCTHOU U ITUCBMEHHOMN
peYblo, y4acTBYIOT JUAJIOTrE, a
TaK)Ke B KOJUIEKTUBHOM
00CYy’KI€HHH BOIPOCOB.

46 [epronuyeckuii 3aK0H 21.02 OnpenensoT CBO Hayuamcs: Pezynamusnvie:
H.. Menpneneesa u JIUYHYIO MO3ULIHIO, ONUCHIBATH U IInanupyroTt cBou ACHCTBUS B
CTpOCHHE aToMa a7ICKBaTHYIO XapaKTepH30BaTh COOTBETCTBHH C
mudHepeHIIMPOBaHHYIO | TaOIUYHYIO PopMy MOCTaBJICHHOU 3a1a4ueii u
CaMOOIIEHKY CBOMX [CX% .. YCIIOBUSIMH €€ pean3aliu
YCIEXO0B B yueOe MewnpeneeBa; nenartb
YMO3aKJIIOUEHUs O Iloznasamenvuobie: CTaBsT
XapakTepe U3MEHEHUSI | U QOPMYITUPYIOT LETH U
CBOICTB XUMHUYECKUAX | MPOOJIEMBI YPOKa; OCOZHAHHO
3JIEMEHTOB C Y TIPOU3BOIILHO CTPOSIT B
YBEJMYEHHEM 3apsAJi0B | YCTHOW M MUCHbMEHHON opme
aTOMHBIX SiEp.
Honyuam Kommynuxamuesnuie:
B03MONCHOCTb Brnagenne MoHONMOrnYecKon u
HAYy4umscsi. JMaNoruyeckoi popMamu
MPUMEHSATH 3HAHUS O peun
3aKOHOMEPHOCTSIX
MEePUOUYECKON
CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB IS
OOBSICHEHHSI 1
NPEBUICHHS CBONCTB
KOHKDPETHBIX BEIECTB
47- XapakTepucTuka 28.02 ®dopmupoBaHue Hayuamcs: Pezynamusnvie: craBst
48 XUMHYIECKOTO DJIEMEHTA 02.03 MMO3HABATEILHBIX XapaKTePU30BaTh yueOHbIE 3a7a9d Ha OCHOBE
Ha OCHOBAaHUH €T0 MHTEPECOB, XHMHUYECKUE COOTHECEHHS TOTO0, UTO yKe

MOJIOKEHUS B
MEPUOANYECKOMN
CHCTEME.

HaIpaBJICHHBIX Ha
HU3Y4YEHHE IPUPOIHBIX
00BEKTOB, IOHUMAaHUS

aJIeMEHTHI 1-3 —To
eproa Mo ux
nostoxkenuro IICXD

HU3BECTHO U YCBOCHO
y4aniumcs, U TOro, 4To eIé
HEU3BECTHO




LEHHOCTH MPUPO/IBI.
dopmupoBaHUe
9KOJIOTHYECKOM
KYJBTYpBI Ha OCHOBE
MPU3HAHUA LICHHOCTH
’KA3HU BO BCEX €€

J.N. Menneneesa.
Honyuam
B03MONCHOCD
HAY4umscsi:
OTHCHIBAThH
W3yYeHHBIE OOBEKTHI

Tosnasamenvhuie:
CaMOCTOSITEIIHHO BBIJICIISIOT 1
thopmynmupyroT
MO3HABATEILHYIO 1ENTb
Kommynuxamusnuie:
(hopMyIpyIOT COOCTBEHHOE

MPOSIBIICHUSX. KaK CUCTEMBI, MHEHHE U O3UIHIO, 33J]al0T
IIPUMCHSIA JIOTUKY BOIIPOCHI, CTOAT IMOHATHBIC
CHCTEMHOTO aHalln3a JUTSI TAPTHEPA MTOHSTHS
49 3HaueHne 1 07.03 dopmupoBaHue 3HaioT GOpMYIHPOBKY | Pecyriamugnbie: CTaBAT
Ilepronuyeckoro MO3HABaTEIbHBIX MEPUOINIECKOTO yueOHbIe 3a/1a4M HA OCHOBE
3aKOHa U WHTEPECOB, 3aKOHa, OTIPE/IEJICHNe | COOTHECEHHs TOr0, YTO yXKe
ITepuoauyeckoit HaIlpaBJCHHBIX Ha neprona, pu3uYecKuii | U3BECTHO U YyCBOEHO
CHUCTEMBI XUMHNUYECCKUX HN3YUYCHHUC ITPHUPOJHBIX cMbIci Ne rnepuonaa, ydamuymces, 1 Toro, 4Tto CHlé
anemenTtoB [[.H. 00BEKTOB, TOHUMAHUS OIIpeAEIEeHUE IPYIIIbI, | HEU3BECTHO
Menneneena. LEHHOCTH MPUPOJIBI. ¢uzngecknii cmpicit No | [lo3nasamenvHobie:
TPYTIIBL. CaMOCTOSITETTFHO BBIIIENSIOT U
hopMymupyIOT
MO3HABATEIHHYIO e
Kommynuxamuenoie:
(hopMyJIUPYIOT COOCTBEHHOE
MHEHHE U TIO3UIIHIO, 33J1al0T
BOTIPOCHI, CTOSIT IIOHSTHEIE
JUIsl TApTHEpA OHSTHS
Paznen 5. Xumuueckasi ¢Bi3b. OKMCIHTEILHO-BOCCTAHOBUTEILHBIE peakiun (11 yacos).
50 Wonnas xumudeckas 1 09.03 OpueHTHPYIOTCS B 3HaKT XuMuueckoe Pezynamuesnvie: 0CO3HAIOT TO,

CBs3b.

HPaBCTBEHHOM
COZIEPKaHUH U CMBICIIE
COOCTBEHHBIX ITOCTYIIKOB

noHAmue:. NOoH,
HOHHAasI XUMHWYCCKas
CBSI3b. YMEIOT
OMpeIeNATh HOHHYIO
CBAI3b B XMMHUYECKUX
COEJIMHEHUSIX,
COCTABIISITh CXEMBI
00pa30BaHuUsI HOHHBIX
COEJIMHEHUH.

YTO y>K€ YCBOCHO U TO, YTO
el1€ HY>KHO YCBOUTh, Ha
OCHOBE TOI'0 CAMOCTOSTEILHO
CTaBSAT y4eOHBIC 3a]1a4H.
Tlosnasamenvivie:
BOCIPUHUMAIOT HH()OPMAITUIO
Ha CIyX U BU3YaJIbHO,
CTPYKTYPHUPYIOT TEKCT,
BBIZIENISAS B HEM
BTOPOCTEIICHHYIO U TJIAaBHYIO




UHQOPMAaIUIO, Jal0T
OTIpeIeJICHUE OHATHSAM,
CPaBHHUBAIOT U IPYNIIUPYIOT
OOBEKTHL.
Kommynukamugnvie: BlageroT
YCTHOM U MUCBMEHHOH PEYbIO,
Y4YacTBYIOT B AMAJIOTE, a
TaKXe B KOJUIEKTUBHOM
00CYKJIEHIH BOTIPOCOB.

51

KoBanenrnas
XUMHUYCCKas CBA3b
KoBanenTuas
HETIOJISIpHAS CBSI3b.

14.03

dopmupoBaHUE
CHOCOOHOCTH yYaIuXcst
K CAaMOPa3BUTHIO H
caM000pazoBaHUIO Ha
OCHOBE MOTUBAIIUHU K
00YYEHUIO U MO3HAHUIO.

3Halo0T onpeiesieHne
HEIOJIIPHOU
KOBAJICHTHOM CBsI3U,
MEXaHU3M
00pa30BaHuUs CBSI3U.

Pezynamuegnvie:
CaMOCTOSITEIBHO OTIPENEISIOT
1eJb YUeOHOMN eTeNbHOCTH,
IIJTaH BBITIOJTHEHUS 3aJaHUM,
OIIEHHBAIOT MPABUIBLHOCTh
BBIIIOJIHEHUS 3aJaHUH.
TlosnasamenvHbie: BBIICISAIOT
1 GOPMYITUPYIOT
MMO3HABATEIIHLHOM I1CIIH,
W3BIIEKAIOT HEOOXOAUMYFO
nHpOpPMAINH U3 TEKCTA,
CTPOSIT IOTHYECKHE LETIOYKH
paccyxJIeHui.
Kommynuxamuenovie: BIajeroT
YCTHOM U TMCBMEHHOM PEUbIO,
Y4acTBYIOT B THAJIOTE, a
TaKXe B KOJUIEKTUBHOM
00CYXJIEHIH BOIIPOCOB.

52

KoanenTHas nosusipHas
CBA3b.

16.03

DopmMHpoBaHUE
OTBETCTBEHHOT'O
OTHOIIEHUS K YUEHHIO,
TOTOBHOCTH K
CaMOpPa3BHTHIO.
dopmupoBaHUe
MHTEIJIEKTYaIbHbBIX
YMEHUH, CTPOUTh
pacCyXJICHUs,

3HAI0T oIpenecHIe
3JIEKTPOOTPHIIATEIIEHO
CTH, KOBAJICHTHOM
IIOJIAPHOM CBsI3H,
MEXaHU3M
00pa3oBaHUs CBA3H.
YMeT onpeneisiTh
KOBAJICHTHYO
MOJISIPHYIO CBSI3b B

Pezynamusnvie:
CaMOCTOSITEITEHO OTIPEACIISIOT
e Y9eOHOH NeATENbHOCTH,
TJIaH BBITOTHEHUS 3aJaHUi,
OIICHUBAIOT MTPaBUIHLHOCTD
BBINIOJIHEHHUS 3a1aHUM.
Tlosnasamenvuobie: BBIICISAIOT
1 QOpPMYITUPYIOT
ITO3HABATCIILHOM I1CIIH,




AHAJIU3UPOBATh, ACJIaTh
BBIBOBI

COCITUHCHUSX,
3aITUChIBATH CXEMY
00pa3oBaHUs CBS3H.

U3BJICKAIOT HEOOXOAUMYFO
nHPOPMAITUN U3 TEKCTA,
CTPOSIT IOTUIECKHE [ETIOYKH
paccyXJIeHH.
Kommynuxamuenvie: Bnaaeior
YCTHOM U MUCBMEHHOH PEYbIO,
Y4YacTBYIOT B AMAJIOTE, a
TaKXe B KOJUIEKTUBHOM
00CYKJIEHIH BOTIPOCOB.

53

MerTtammueckas
XUMHYECKas CBSI3b.

28.03

dopmupoBaHUE
OTBETCTBECHHOI'O
OTHOIIICHUS K yu&Oe Ha
OCHOBE MOTHUBAIINHU K
00YYEHUIO U MO3HAHUIO.

3HAIOT xuMmuueckoe
nowsmue.
METaJUIM4ecKas CBSI3b;
COCTaBJISIIOT CXEMEI €€
o0Opa3oBaHus

Pezynsmusnvie: TIaHUPYIOT
yueOHYIO JesSITEeNbHOCTS,
OLICHUBAIOT TIPaBHJIBHOCTD
BBIMOJIHECHHS YYEOHBIX
JIEUCTBUMH.

Tosnasamenvhule:
BOCIIPHHUAMAIOT HH(POPMAITHIO
Ha CJIyX U BH3YaJIbHO, TAIOT
OIpe/ICIICHHS TIOHSTHSIM,
CPaBHUBAIOT U TPYMITUPYIOT
00BEKTHI, HAXOIAT
3aKOHOMEPHOCTH.
Kommynuxamuenule:
Y4YaCTBYIOT B JIHAJIOTE,

0 OPMIISIFOT CBOM MBICITH B
YCTHOH M MUCBMEHHOH (hopMe.

54

CrereHb OKUCIICHUS.

30.03

VY4acTByIOT B 1Manore
Ha OCHOBE
paBHOTIPaBHBIX
OTHOUIEHUH U
B3aUMHOI'0 YBa)KEHHS,
BbIpabaThIBast o01Iee
peleHue.

3HAIOT OIpeeNICHUE
MOHATHUS «CTETEHb
OKHCJICHUSD .Y MEIOT
OTIPENIEISATh CTETIEHB
OKHCJICHUS 110
(dopmyIie BelecTBa U
COCTAaBJIATh
¢dbopmyIIsl IO
CTETIEHN OKHCJIEHUS,
HCIIOJIB3YS IIPH OTOM
piA

Pezynsmugnvie: cTaBst
y4eOHbIe 3a1a9u
(camMOCTOSATENBHO, TIPH
MTOMOIIIH yYUTENs),
IUIAaHUPYIOT Y4eOHYIO
JeSITeIIbHOCTh, OIICHUBAIOT
NPaBUIBHOCTH BBITIOJTHEHUS
JNEUCTBUI U BHOCAT B HUX
KOPPEKTHBBI.
Tlozuasamenvhuvie:
CTPYKTYpPUPYIOT TEKCT,




SJICKTPOOTPULIATCIILHO
CTH.

BBIJICTISISI B HEM
BTOPOCTEIEHHYIO U TJIaBHYIO
nH(pOopMaIuio, ar0T
onpeieTICHUE TOHATUSM,
YCTaHABIUBAIOT MIPUYUHHO-
CIICICTBCHHBIC CBSI3U.
KommynuxamueHwie: yMeIoT C
JOCTaTOYHOM MOJTHOTOM U
TOYHOCTBIO BBIPAXXaTh CBOU
MBICITH, BIIaICIOT
MOHOJIOTHUYECKOM 1
JTUAIOTHYeCKOU (hopMamMu
peun.

55

Pemenue ynpakaeHui
o Teme «CTeneHb
OKHCIIEHUS»

04.04

Y4acTByIOT B IUAIOTe
Ha OCHOBE
PaBHOIIPaBHBIX
OTHOIIICHUH U
B3aMMHOTO YBaXKCHHS,
BEIpabaThIBas o0IIee
pelieHue.

3HAIOT OIpe/IeICHNE
TIIOHATHSA «CTCIICHb
OKHCIICHUS .Y MEIOT
OTIPENIEISITh CTETIEHb
OKHUCJICHUA 110
(dopmyne BemiecTBa U
COCTaBJISThH
(hopMyIIEI IO
CTCIICHU OKHCJICHUS,
WCTIOJIB3YS TIPH 3TOM
psA
EKTPOOTPHIIATEIIEHO
CTH.

Pezynamuesnvie: crapst
yueOHbIe 3a1a9u
(caMOCTOATENBHO, TIPH
TTOMOIIIH YYUTEs),
IUTAaHUPYIOT YYeOHYIO
JIeSITEIIbHOCTD, OLIEHUBAIOT
MIPABHIILHOCTH BBITIOJTHEHUS
JIEUCTBHUI M BHOCAT B HUX
KOPPEKTHUBHL.
Tlo3nasamenvhoie.
CTPYKTYPHUPYIOT TEKCT,
BBIJIENISAS B HEM
BTOPOCTEIEHHYIO U TJIABHYIO
MH(POPMAITUIO, TAIOT
omnpeneNcHNe TOHATHSM,
YCTaHABIUBAIOT PUYUHHO-
CIICICTBCHHEIC CBSI3H.
Kommynuxamusnvle: yMErOT C
JIOCTaTOYHOU MOJTHOTOM 1
TOYHOCTBIO BBIPAXKaTh CBOU
MBICJIH, BIIAJICIOT
MOHOJIOTHYECKOM 1
JMAJIOTHYECKON (hopMamMu




pedn.

56 OKHCITHTENBHO- 06.04 dopmupoBaHue 3HAIOT XuMuyeckue Pecynsimusnvie: cTaBst
BOCCT@HOBHTENbHBIC OTBETCTBEHHOTO NOHAMUAL: ydeOHbIe TN ,
peakuuu. OTHOIICHHUS K YICHHUIO OKHCJIUTEINb U CaMOCTOSITETILHO
WCTIONB3YS CIICIIATbHO | BOCCTAHOBHTEIIb, AHATTM3UPYIOT YCIOBUS
motoOpaHHbBIE CPEICTBA. | OKHCICHHUE U TIOCTHKECHHS TEIIH,
YMeHue oreHuTh BOCCTaHOBJICHHE. OIIEHHBAIOT MIPABIIILHOCTH
CTETeHb ycIexa Win Onpedensiom: BBITIOJTHEHHUST ICHCTBHSL.
HeycIexa cBoeit CTETICHb OKHCIICHHS Tosuaeamenvhbie: BBIICISIOT
JIeSITEIIbHOCTH JJIEMEHTA B HE00XO0IUMYI0 HH(POPMAIIHIO
COCIMHEHNH, W3 TIPOYUTAHHOTO TEKCTa,
OKHCJIMTENH U CTPYKTYPUPYIOT CBOU 3HAHHS,
BOCCTAHOBHTENH, THII | ONPEIENISIIOT KPUTEPUH IS
XMMHYECKON peakuu | cpaBHEHHS (HaKTOB, SIBICHHM.
M0 U3MECHEHHIO Kommynuxamusnvie:
CTETIeHN OKHCJICHUS BEICITYIINBAIOT U OObEKTHBHO
XUMHYECKUX OIICHUBAOT JIPYTOTO,
3JIEMEHTOB. YMEIOT BECTH JIUAJIOT,
BbIpadaTkIBas o01ee
pelieHue.
57- YnpaxxHeHus B 11.04 dopmMupoBaHUE YMeIoT onpeesnarh Pezynsmusnbie: npeodpa3yroT
58 COCTaBJIEHUHU 13.04 KOMMYHHKaTHBHBIX CTETIeHb OKHCIICHUS MIPAKTHUYECKYIO 33/1a4y B
OKHUCITUTENHHO- KOMIIETEHTHOCTH B AJIEMEHTOB B MO3HABATEIHHYIO,
BOCCTaHOBHTEIIEHBIX oOmeHnn u COETMHECHNUH, OCYIIECTBIISIOT
peakmuii. COTPY/ZHUYECTBE CO OKHCJIUTEINH U M03HABATEIBHYIO pe(IICKCHIO
CBEPCTHUKAMHU. BOCCTaHOBHTEJIH, B OTHOUICHUH JEHCTBUH 1O
dopmupoBaHue OKHCJICHHE U PEILIEHHIO TO3HABATENBHBIX
WHTEJUIEKTYTbHBIX BOCCTaHOBIICHHE 3ajau.

YMEHUI: aHAIU3UPOBaTh
TEKCT yueOHHKa

IlosnasamenvHule: narT
OTIpeIeJICHHSI TOHATHSIM,
MOTYT HalTH CIIOCO0 pereHus
po0OJIEMHOM 3a1aun
Kommynuxamusnuie:
Y4YacTBYIOT B AMAJIOTE,
KOJJIEKTUBHOM O0CYXICHUN
IPOOJIEMBI, BIAJCIOT




MOHOJIOTHYECKOH U
AAJIOTHIECKON hopMaMu
peuu.

59 O600mieHne u 18.04 dopmupoBaHHS Ymeror Pezynsmuenvie. mnaHupyroT
cUcTeMaTU3alus KOMMYHHKAaTHBHBIX XapaKTepU30BaTh: M0CJIeI0BATEILHOCTD CBOUX
3HaHUH 1Mo TemMam «I13 KOMITETCHTHOCTH B I[ICX5 A.1. JEHCTBHIA U IPOTHO3UPYIOT UX
u [ICXD JI.U. oOmeHnn n MenpeneeBa, 3HAIOT pe3ybTart.

Menzeneesa u COTPYJHUYECTBE CO COCTaB aToMa. Ilosnasamenvhuie:

CTPOCHHUE aTOMa» U CBEpPCTHHKAMHU. CocTaBisoT: BBIZIBUTAIOT apTyMEHTHI,

«CTpoeHHe BelecTna. ypaBHEHHS yCTaHABJIUBAast IPUYUHHO-

OKHUCITUTENBHO- OKHUCIUTEIBHO- CIICZICTBEHHBIE CBSI3U MEKIY

BOCCTaHOBHTEIILHBIE BOCCTaHOBHUTEIHHBIX U3y4aeMbIMU SIBIICHHSIMU,

peaKIyny. PEaKIIHiA. M3BJIEKAIOT HEOOXOTMMYTO
UHQOPMAITUIO U3
MPOYUTAHHOTO TEKCTA.
Kommynukamugnvie: ymeror
(hopmynpoBaTs COOCTBEHHOE
MHEHHUE, apTyMEHTHPOBATh
CBOIO TOUYKY 3pEHHS,
OTCTauBaTh € He
BPaXICOHBIM ISl IPYTHX
00paszoM; BIaICIOT
MOHOJIOTHYECKON |
JMaNoruyeckoi popMamu
peun.

60 KontponeHas padota 20.04 dopmupoBaHue YMeIoT BBIUUCIIATE 0 | PecynamueHuvle: TpeodpasyoT
1o TeMe KOMMYHHKATUBHBIX XUMHYECKUM HPaKTHYECKYIO 3a/1a9y B
«[lepnognueckuii KOMIIETEHTHOCTH B YPaBHEHHUSIM Maccy MO | IMO3HABATENIBHYIO,
3aKOH U oOuIeHun u WU3BECTHOMY OCYIIECTBIISIIOT
NepUuoanYEcKas COTPYAHUYECTBE CO KOJIMYECTBY BEIIECTBA, | MO3HABATEIBHYIO peIIEKCHIO
cUCTEMa XUMHYECKHX CBEPCTHHKAMHU. BCTYIMBIIIETO WU B OTHOIICHUH JICHCTBUI 10
anemenToB 1. U. DopMHpoBaHUE MOJIYYAOLIErocs B PELIEHUIO TO3HABATEIbHBIX
Menpeneesa. MHTEJUIEKTYJIbHBIX pe3yJbTaTe peakiuuu, U | 3aaad.

XuMHU4ecKas CBSI3b. YMEHHI: aHAJIM3UPOBATh | HA0OOPOT. IlosnasamenvHule: naxwT
OKHUCITUTENBHO- TEKCT y4eOHHKa OTIpEJICIICHHSI TOHSATHSIM,
BOCCTAHOBHTEIIbHBIC MOT'YT HalTH CTIOc00 peneHus




peaxum»

POOJIEMHOM 3a7a9u
Kommynuxamuegnoie:
YYacTBYIOT B JUAJIOTE,
KOJUICKTUBHOM O0CYKJICHUU
POOJIEMBI, BIAJICIOT
MOHOJIOTHYECKOH 1
JMAJIOTHYEeCKON (hopMamMu
peun.

61
62

IToBTOpEHKE 11O TEME
«IlepBOoHauaNbHBIE
XUMHUYECKHE
HIOHATHS»

25.04
27.04

DopMHUpOBaHUS
KOMMYHHKaTHBHBIX
KOMIIETEHTHOCTH B
o0lLIEHNN U
COTPYAHUYECTBE CO
CBEpPCTHHUKAMH.

VYmeror
XapaKTepU30BaTh:
XUMHUYECKYIO
CHMBOJIHKY,
XUMHYECKHE
MOHSITHS, (DAKTHI,
OCHOBHEBIC 3aKOHBI 1
TEOPHH, 3HAIOT COCTAB
aToMa.

CocCTaBsoT:
ypaBHEHHS
OKHUCJIUTENBLHO-
BOCCTAHOBHUTCIIBbHBIX
peaKLuid.

OH JOJIKCH UMETh
OCHOBBI
dbyHIaMEHTATBHBIX
3HAHUM 110 XUMHHU
(1), o3BOJISAIOLINE
BbIpaboTaTh
MPEJCTaBICHUS O
COCTaBE BEIIECTB, UX
CTPOEHUH,
MPEBPAILCHUSX,
MIPAKTUYECKOM
HUCIIOIb30BaHUH, a
TaKxe 00

Pecynsimuesnvie. MIaHUPYIOT
MOCTIEIOBATENILHOCTh CBOMX
JIEUCTBUN U IPOTHO3UPYIOT UX
pe3ynbTar.
Tosnasamenvhule:
BBIJIBUTAIOT apTyMEHTEHI,
yCTaHABJINBAs IPUYUHHO-
CJICJICTBEHHBIC CBS3H MEKITY
U3y4aeMbIMU SIBJICHHSIMH,
U3BJICKAIOT HEOOXOAUMYIO
WHGOPMAITHIO U3
NPOYUTAHHOTO TEKCTA.
Kommynuxamusnvie: ymeror
(hopMyJIMpOBaTh COOCTBEHHOE
MHEHHUE, apryMEHTHPOBATh
CBOIO TOUKY 3pPCHHUS,
OTCTauBaTh €€ HE
BPXKACOHBIM IS IPYTHUX
o0pa3oM; BIaJEIOT
MOHOJIOTHYECKOH U
JIMAJIOTUYECKOH (hopMamu
peun.




OIIACHOCTH,
KOTOPYIO OHU MOT'YT
IIPENICTaBIIATh.
N3yuas xumuto,
ydaluecs y3HarT 0

MaTeprUaIbHOM
€JIMHCTBE BCEX
BEIIECTB
OKpYKarolero
MHpa,
00yCIIOBIEHHOCTH
CBOMCTB BEIIECTB UX
COCTaBOM H
CTPOCHHUEM,
MMO3HABA€MOCTH U
MPEJICKa3yeMOCTH
XUMHYECKHAX
SIBJICHUH.
63 HTorosas KOHTpOIbHAS 02.05
pabora.
64 IloBTOpEHUe.1mo TEME 04.05
65 «Baxneiiue 11.05
MPEJICTABUTENN
HEOPraHUYECKUX
BEIIECTB.
KonnuecTreHnsie
OTHOIIICHUS B XUMHU.
66 IToBTOpEHue.mo TeMe 16.05
67 «OCHOBHBIE KJIACCHI 18.05
HEOPraHUYECKUX
COETMHEHUI
68 TloBTOpeHnue.mo Teme 23.05
«ITepunonnueckuit
3aKOH U

NCPpUOaANICCKaA




CUCTEMa XUMHUYCCKUX
anemenToB . M.
MenneneeBa. CtpoeHne
aToMay

[Tpumeuanus: 1.B cBs3u ¢ coBmajeHreM ypokOB XHMMHUH B 8§ KIIAcce IO PACIUCAaHUIO C Mpa3AHUYHbIMU AHSIMH (23 deBpans, yetBepr — 1 dac, 9 mas,
BTOpHUK — | ¥ac), crmanupoBano BMecto 70 - 68 yacos.

KanengapHo — TeMaTudeckoe riaHupoBaHue 9a u 96 kiaccel
(2 yaca B HeJiel0, Bcero 68 yacoB)

Ne Ne Tema ypoka Koua-Bo Hara Hara IMpumeua
ypoka | ypo 4acoB IJIaH ¢akr HUSA
IJIaH Ka
mia
H

TEMA 1. TloBTOpeHue u 00061meHne 3HaHnii mo Kypcey 8 kiacca. Xummnueckue peakuun. (12 yacos).

1 Knaccudukanus XuMH4ecKux coeTuHEeHNH. 06.09
2 Knaccudukanus XHMHYECKAX COSAMHCHH. 07.09
3 Knaccudukanmsi XuMUIeCKuX peakiui. 13.09
4 CKOpPOCTb XUMUYECKOMN peakiuu. 14.09
5 Karanms. 20.09
6 OnexTponauTHueckas aucconuanys. OCHOBHBIE NOJIOKEHUS TEOPUU 21.09
AJIEKTPOIMTUIECKOM TUCCOIMAIINH.
7 XHMMHUYECKUE CBOMCTBA KUCIIOT KakK 3JIEKTPOJIUTOB. 27.09

8 XWMHYECKHE CBOMCTBA OCHOBAHHUH KaK 3JIEKTPOJIUTOB. 28.09




9 XHWMHYECKUE CBOMCTBA COJICH KaK AJIEKTPOJIMTOB. 04.10
10 I'uaponus coneit 05.10
11 Ilpakmuueckasa paooma 1 «Pemenue 3KCIIEpUMEHTAIBHBIX 33/1a4 110 TEME 11.10
«DQIIEKTPOIIUTUICCKAS TUCCOIHAIIHSD)
12 Kontponbnas padota nmo teme «O060011IeHIE 3HAHMM 110 KypCy 8 Kjacca. 12.10
XUMHUYECKUE PEAKLIUN.
TEMA 2. Hememannwt u ux coeounenus (24 u)
13 OO61as XxapakTeprcTUKa HEMETAJJIOB. 18.10
14 O6mas xapakrepucTrka sneMeHToB VIIA rpynmsi- ranoreHos 19.10
15 CoequHeHUs ralIOreHOB 25.10
16 Ilpakmuueckasa paboma 2 «13yueHne CBOMCTB COJITHON KHCIIOTBD) 26.10
17 O6mas xapakrepucTuka 3JeMeHTOB VIA rpynibl- XalbKOreHOB. 08.11
18 Cepa. CepoBo1opoa 1 CyJIb(HIbL. 09.11
19 Kucnoponnsle coennHeHus cepel. 15.11
20 Ilpakmuueckasn paboma 3 «V13yyeHne CBONCTB CEPHON KUCIOTBD) 16.11
21 OO6m1ast xapakTepucTrKa 3J1eMeHTOB VA rpymibl. A30T. 22.11
22 Ammuak. Conm aMMOHMSL. 23.11
23 Ilpakmuueckasa paboma 4 «IlonydeHre aMmmMuaKa v €ro CBOMCTBY 29.11
24 Kucnoponnsie coenuHeHus a3ora. 30.11
25 docdop U ero coelMHEHHs 06.12
26 Oomas xapakrepucTrka snemMeHToB IVA rpynmel. Yraepon. Kucinopoansie 07.12
COEJTMHEHHS YTIepoa.
27 KonTposbHas padota o Teme «I ajgorersl. A30T. YTiepoa 13.12
28 Ilpakmuueckaa paboma 5 «IlonydeHue yriaekuciaoro ra3a i U3y4eHue ero 14.12
CBOMCTB»
29 VYrieBo10pos 20.12
30 YreBo10po/ibl 21.12
31 Kucnoponoconepxanirie opraHndecKiue COeTMHECHMUSI. 27.12
32 Kpemnuuii u ero coequHeHus. 28.12
32 CunukaTtHasi IPOMBIIUIEHHOCTb. 28.12
33 [TonydeHnue HEMETAIIOB 10.01




34 [Tonyyenne BayKHEHIITUX XUMHYECKUX COSTMHEHUN HEMETAJIOB. 11.01

35 O6o06maromuii ypok mo teme «HemeTamisl 1 UX COSAMHCHUSD) 17.01

36 Konmponvnas paboma 18.01
1o Teme «HeMeTayuibl 1 MX COCAMHCHUS

TEMA 3. MeTtajuibl M X coequHenns (13 yacoB)

37 OO6m1ast XapaKTepruCTHKa METAIIJIOB. 24.01
38 XUMHUYECKUE CBOMCTB METAJNIOB 25.01
39 OO611ast XapaKTeprCTHKA IIETOYHBIX METAIIJIOB 31.01
40 OO01mas XxapaKTeprCTHKA MEJIOYHO3EMETbHBIX METAJUIOB 01.02
41 JKecTtkocTh BOJBI M CIOCOOBI €€ YCTpaHEHHS 07.02
42 Ilpakmuueckas paboma 6 «XecTKoCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHUS 08.02
43 AJIFOMUHUI U €r0 COeqUHEHUS 14.02
44 JKenes3o u ero coenuHEeHUs 15.02
45 Ilpakmuueckasa paboma 7 «PenieHne 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME 21.02
«MeTams»»
46 Koppo3sust MetamioB u crmocoObl 3alUThI OT HEe 22.02
47 Mertainsl B ipupoze. [lonarue o Mmeramnypruu. 28.02
48 Konmponvnaa pavoma 01.03
110 Teme «MeTauib»
49 Oo6o0uaromuit ypok 1o reme «MeTamibh» 07.03
TEMA 4. Xumusi 1 oKpy:kamomas cpeaa (2 yaca)
50 Xumuueckasi OpraHu3aius miaHeThl 3eMIIst 14.03
51 OxpaHa OKpY>Karomie cpesibl OT XUMHUYECKOTO 3arpsi3HEHUS 15.03
TEMA 5. O6061meHnune 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOIi MIKO0JIbI.(17 4acoB)
52 BemectBa 28.03
53 Bemmectna 29.03
54 XUMHUYECKUE PeAKIUU 04.04
55 XUMUYECKUE peaKInn 05.04
56 OCHOBBI HEOPTAaHUYECKON XUMUU 11.04
57 OCHOBBI HEOPTAHNYECKOW XUMUH 12.04
58 KadecTBeHHBIC peakiiii Ha HOHBI 1 HEKOTOPBIE ra3000pa3HbIC BEIIECTBA. 18.04




59 Hmozoeas konmpoavnas paboma. 19.04
60 AHann3 UTOrOBOM KOHTPOJBHOM pabOTHI. 25.04
61 IToaroroBka npoekra 26.04
62 3ammTa npoeKTa 02.05
63 [ToBTopenue mo teme «Kinaccupukauss XAMHYECKUX BEIIECTBY 03.05
64 10.05
65 16.05
66 [ToBTOpenue nmo TeMe «HemeTamibl 1 METAILIBI» 17.05
67 23.05
68 24.05

[Tpumeuanusi: 1. B cBsA3u ¢ coBmazeHneM ypoKOB XUMHH B 9 KJlacce IO PaclUCAHHIO C MPa3AHUYHBIMU JHAME (8 MapTa, cpena — 1 gac; 9 mas,
BTOpHUK— | 4ac ), cruianupoBano BMecto 70 - 68 yacos




