MYHHIIMTIAJTbHOE 0I0/IZKeTHOE 00111e00pa3oBaTeIbHOE YUpeKIeHne
EnuzaBeToBcKasi cpeaHssi 001eo0pa3oBaTeibHAsH IIK0Ja A30BCKOT0 paiioHa

Pabouas nporpamma

I10 XUMHH

OCHOBHOE o00111ee oOpa3oBanue_8 - 9 Kiacchl

2023-2024 yuebHbIii roj



ITosicHuTeIbLHASA 3aNMUCKA

Pabouas nporpamma o XxumMuu Jyis 8,9 KiraccoB pa3paboTaHa Ha OCHOBE:

- (denepabHOTO TOCYAAPCTBEHHOTO  O0pPa30BaTEIBHOrO CTAaHAApTa OCHOBHOTO  OOIIEro
obOpazoBanus» (mpuka3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «OO0 yTBepKICHHH U
BBEJICHUU B JIeHiCTBHE (eiepaIbHOro rocy1apcTBEHHOr0 00pa30BaTeNbHOIO CTaHAAPTa OCHOBHOTO
oO1mero oopa3oBaHus);

-IIPUMEPHON OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero oopaszoBanus (omgodpeHa
(benepanbHBIM yueOHO-METOANIECKUM O0BEIMHEHUEM T10 00IIIeMY 00pa30BaHUI0, IIPOTOKOI 3aCEIaHHS
ot 15.09.2022 Ne 6/22;

YMK: - yuebnuka (YMK O.C.I'abpuensina): Xumus. 8ki.: yae0. [t o6meodpa3osar.
yupexaenuit / O.C. I'abpuensn, U.I'. Octpoymos, C.A.CnagkoB — Mocksa «IIpocsemenue»,2021

- yaebnuka (YMK O.C.I'abpuensina): Xumust. 9xi.: yue6. /s o6meodpa3oBar. opranu3anuii /
O.C. T'abpuensn, N.I'. OctpoymoB, C.A.CnaakoB — Mocksa: « [Ipocsemenney, 2020.

- lN'abpuensm O. C. Meroandeckoe nmocodue ais yuutens. Xumus. 8—9 k1. — M: Jlpoda, 2020.
-9 xi1.: Iunaktuyeckue marepuansl. — M.: bk mmoc, 2021.

- ['abpuenam O. C. HacronbHas kHura yunrens xumun. 8 — 9 ki.2021

-I'abpuensm O. C., bepeskun [1.H. «Xumus. KonTponbsHbie U TpoBEpOYHbIE

pabote» 8-11 kiaccel. [IpocBemenue. .2021

Hudpossie oOpazoBarensHbie pecypcbl — kosuiekius LIOP mo xumumn.
Y4yebHOo-npakTHUYECKOE U Y4eOHO-1a0opaTOpHOe 000pyA0BaHUE:

Ob6opynoBanne «Touka pocTan-

Habop MPoOUPOK, KOO, ITATUBOB, CHUPTOBOK; HAOOP pEaKTUBOB MO HEOPTAHUYECKON U
OpraHUYEeCcKO XuMuu, HUPpoBas J1adopaToOpus MO XUMHH.

HNudopmannonnsie cpeactaa (MHTepHeT-pecypce).

1. http://school-collection.edu.ru/collection/chemistry

2. www.school.edu - "Poccuiickuii 06111e00pa3oBaTeibHbIN TOpTa".

3. www.school-collection.edu.ru/ Exunast kosekmus nupoBbIX 00pa3oBaTelIbHBIX PECYPCOB

4. JlokyMeHTalus, paboure MaTepualibl ISl YIUTEIs] XUMAU WWW.it-N.ru «CeTh TBOPUECKHUX
YUUTEIIECH»

6. OTKpBITHIN KJIacc ceTeBble 00pazoBaTesbHBIE cOO0mecTBa WWW.0penclass.ru
7. www.festival.1september.ru ®ectuBanb negarornyeckux uaei "OTKpHITHIH ypok"

8. UnTepHer-pecypc «Enunas Koyutekius HudpoBhIX 00pa3oBaTelbHBIX pecypcoBy. — http://school-
collection.edu.ru

9. Unrepuer-pecypc «becmatabie Buaeoypokuy» -http://InternetUrok.ru/ru/besplatnye/

10. http://www.fipi.ru — ®enepanbHbIil HHCTUTYT MEAArOTHIECKUX H3MEPECHUH.

11. https://resh.edu.ru

12. https://educanion.yandex.ru/main

13. https://globallab.org

14. https://educanion.yandex.ru/main



http://school-collection.edu.ru/collection/chemistry
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.it-n.ru/
http://www.openclass.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
https://resh.edu.ru/
https://educanion.yandex.ru/main
https://globallab.org/
https://educanion.yandex.ru/main

- LIEJIEBOTO pa3jiesia OCHOBHOM 00pa30BaTe/IbHON MPOTrPaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHHUs
MBOY Emm3zasetoBckoit COII;
- (demepabHOTO TOCYJapCTBEHHOIO0  00pa30BaTENbHOIO  CTAaHIAApTa OCHOBHOTO  0OmIero

obOpazoBanus» (mpuka3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06 yrtBepxkaeHUH U
BBEJICHUU B JIeiiCTBHE (eiepaIbHOr0 rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO
o01iero o6pazoBaHus);

- IPUMEPHON MPOTrpaMMbl IO XUMUU OCHOBHOT'O 00IIIEro 00pa30BaHUs ¢ UCHIOIb30BaHUEM
aBropckoit mporpammbl O,C,I"abpuensna [IporpaMmmel a1 00111€00pa3oBaTEIbHBIX YUPEKACHUH.
Xumus.8-9xmaccer, O.C. I'abpuensn, C. A. CnaakoB. MockBa «IIpocsemenue» 2021r).

- O.C. TI'abpuensn, C. A. CnaakoB «Xumus. Paboune nporpammel. [Ipeamernas nuHus y4eOHUKOB
O.C. I'abpuensna, I.I'. Octpoymona, C.A.CnankoBa , 8-9 kiaccel. YueOHOe mocoOue s
o0meobpazoBaTeNbHBIX opranu3anuid.» Mocksa «lIpocBemenne» 2019

- yuebHoro miuana MBOY EnuzaseroBckoit COIL na 2023-2024 yueOHblii ron (mpuka3 or
16.08.2022r Ne 88);

- kanenaapHoro yuyebnoro rpadpuka MbOY EnuzaBeronckoit COILl na 2023-2024 y4eOHbIi roa
(mpuka3 ot 30.08.2023r Ne 95);

- (enepanpHOrO TEpevHS y4EOHUKOB, PEKOMEHAYEMBIX K HCIIOJIB30BAHUIO B 00pa30BaTEIHHOM
nporecce B 00meo0pa3oBaTeNbHBIX OpPraHU3aMSIX B COOTBETCTBUH C MpHKazaMd MUHHCTEPCTBA
[TpocBemenust P® or 21.09.2022 roma Ne 858 «OO6 yrtBepkaeHuu (eaepansbHOr0 TepedHs
Y4eOHHMKOB, JIONMYIIEHHBIX K HCIOJB30BAHUIO NPU PEATN3ALUU HMEIONIMX TOCyIapCTBEHHYIO
aKKpeIMTAIMI0 00pa30BaTeIbHBIX MPOrPaMM HAa4YaJbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEAHEro
o01ero 00pa3oBaHus OPraHU3aAIMAME, OCYIIECTBISIONIMMHI 00pPa30BaTEeIbHYIO JESITEIEHOCTDY

- npuka3za MBOY EnuzaseroBckoit COLL « O0 yTBepkaeHnr nepeyHs: y4eOHUKOB,
UCTIOJB3yeMBIX B yueOHOM mporecce B MBOY Enmsaserorckoii COLL B 2023-2024 yueOHoM
roxy» ot 22.05.2022 roga Ne 55

I[Inanupyemblie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 Kypca XMMHHU HA YPOBHE
OCHOBHOT0 0011er0 00pa30BaHusl.

JIn4HOCTHBIE pe3y/IbTaThl:

1) oco3HaHue CBOEH STHUYECKON MPUHAJUIEKHOCTH, 3HAHNE UCTOPUM XUMHH U BKJIaJla pOCCUMCKON
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) (I)OpMI/IpOBaHI/IC OTBC€TCTBCHHOI'O OTHOIICHHUA K IIO3HAHHUIO XMMHUH; TOTOBHOCTHU U CITOCOOHOCTH
ydamuxcsa K HOBC H3YUYCHHBIX (I)aKTOB, 3aKOHOB U Teopnﬁ XHUMHHU,; OCO3HAHHOI'O BBIGOpa u
MMOCTPOCHUC HHHHBHHyaﬂBHOﬁ O6paSOBaTeHBHOﬁ TPACKTOPUU;

3) bopmupoBaHHE IEIOCTHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPa, HEOTHEMIIEMON YacThIO
KOTOPOU SABJISIETCA XMMHUYECKasi KApTUHA MUPA;

4) oBaJiIcHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO PA3BUTHUS HAYKHU U
0OIIIeCTBEHHON MTPAKTHUKH, B TOM YUCJIC U XUMUUYECKHM;



5) ocBOEHHUE COIMATBHBIX HOPM, ITPABHJI IIOBEACHUS, poJiei U (GOopM COLMaTbHOM KU3HU B
COILIMYME, IPUPOJIE ¥ YACTHOM KHU3HH HA OCHOBE 3KOJOTMUYECKON KYJIBTYPHI H 0€301acHOr0
oOpalleHus C BeUIeCTBaMU M MaTepHallaMH;

6) bopMHpOBaHNE KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU CO CBEPCTHUKAMU U
B3pPOCJIBIMH B Ipoiiecce 00pa3oBaTesIbHOM, 00IIECTBEHHO MOJIE3HON, yueOHO-ICCIe0BaTEIbCKOM,
TBOPYECKOMN U APYTUX BUJOB ACSITEIBHOCTU, CBSI3aHHBIX C XUMUEH.

CornachHo pa6oqel71 IIporpaMmMe BOCIIMTAaHH IIKOJIBI pe€ain3alusd BOCIIMTATECIIbBHOT'O
ImoTeHIHraJIa ImpeamnoaracT.

100y /IeHUE IIKOIBHUKOB COOJIIO/IaTh HA YPOKE OOIENPUHATHIC HOPMBI ITOBEACHNUS, TIPABUIIA
OOIIEHUS CO CTApIIUMHU (YYUTEIISIMH) U CBEPCTHUKAMH (IITKOJILHUKAMM ), IIPUHITUIIBI YYeOHOM
JUCIUILTMHBI U CAMOOPTaHU3AIINY;

-IpUBJICUCHUE BHUMAHHUSI IIKOJBHUKOB K IIEHHOCTHOMY acIeKTy U3y4aeMbIX Ha YPOKax sIBICHUMU, Op
raHu3anus uX padboThl C MOTYYaeMOM Ha YPOKE COLIMAIBHO 3HAYMMOM HHpOpMalen — HHU-
LIMUPOBaHUE ee 00CYK/IEHUS, BBICKa3bIBAHUS yUAIIIMKCS] CBOETO MHEHHSI 110 €€ MOBO/LY, BhIpa-
OOTKHU CBOETO K HEH OTHOIICHUS;

-HCTIO0JIb30BAHKE BOCIIUTATENLHBIX BOZMOKHOCTEH coiepkaHus y4eOHOTO MpeaMeTa uepe3 JEMOHCT
panmIo JeTIM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEICHUS, TPOSBICHUS YEIIOBEKO-TTIOOHS
U 100pOCEePACUHOCTH, Yepe3 MoI00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl UTECHUS, 3a/1a4 JJIs PEeIIeHUs, 1T
POOJIEMHBIX CUTYaIUH ISl OOCYXICHHS B KJIacCe;

-IIpUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (OpM pabOThHI yUalIUXCsl: HHTEIUIEKTYaIbHBIX UT'P, CTUMYJI
HPYIOIIUX MTO3HABATEILHYO MOTHUBAIUIO IIKOJIBHUKOB; TUCKYCCUH, KOTOPBIC TAIOT yUYaIliM-

Cs1 BO3MOXKHOCTD IMTPHUOOPECTH OMBIT Be/IEHUSI KOHCTPYKTUBHOT'O IMAJIora; TpyInoBoi paboThl

WM paboTHI B Mapax, KOTOPBIC yUaT MKOJFHUKOB KOMaHHOW paboTe ¥ B3aUMOJICHCTBHIO C IPYTHMU
JIETbMH;

-BKJIIOUYEHHUE B YPOK MTPOBBIX MPOLIEAYP, KOTOPHIE TIOMOTAIOT TOJIEPKATh MOTHUBAITUIO JCTEH K
MOJTyYEHHUI0 3HaHUH, HaJJA)KUBAHUIO TTO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHUH B KJacce, TOMO-Tako
T YCTAHOBJICHHUIO JOOPOXKEIATEIHLHON aTMOC(EpPHI BO BpeMs YPOKa;

-opranuzanus medcTBa MOTUBUPOBAHHBIX U SPYIUPOBAHHBIX yUaIIMXCS HaJl UX HEYCIEBAIOIIUMH O
JTHOKJIACCHUKAMH, JAFOIIETO MIKOJIEHUKAM COIMAIbHO 3HAYMMBIH OTBIT COTPYIHUYECTBA U
B3aMMHOMN TIOMOIIIY;

-MHUIIUMPOBAHNE U TOJJIEPIKKA HCCIIE0BATENLCKOM e TeIbHOCTH IIKOJIPHUKOB B paMKax pea-
TU3aluy UMHU UHIUBUYaTbHBIX U TPYIIOBBIX UCCIEI0BATEIHCKUX MPOECKTOB, YTO JIACT IIKOJb-
HUKaM BO3MOXXHOCTh TIPHOOPECTH HABBIK CAMOCTOSITEIIFHOTO PEIICHHs TEOPETHYECKOH mpoodIie-

MBI, HaBBIK T€HEPUPOBAHUS U 0(OPMIICHHSI COOCTBEHHBIX HJIeH, HABBIK YBAKUTEIHHOTO OTHOIIICHUS
K 9y)KUM HIesiM, 0pOPMIICHHBIM B paboTax JPyTHUX MCCIea0BaTelNiei, HaBBIK MyOJIUIHOTO
BBICTYIUICHHUS TIepe]l ayJUTOPUE, apTyMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUYKHU 3PSHHUS.

MertanpeameTHbie pe3yJbTaThl:

1) ompenenenue nenel cCOOCTBEHHOro 00yUeHHsl, TOCTAaHOBKA U (POPMYJIMPOBAHUE I c€0s HOBBIX
3ajay;

2) mIaHUpOBAHUE MyTeH TOCTUXKEHUS H)KETAeMOro pe3yJsibTaTa 00yueHUs! XUMUN KaK
TEOPETHUYECKOT0, TAK U SKCIIEPUMEHTATIBHOTO XapaKTepa;



3) COOTHECEHHE CBOUX JCHCTBUM C IJIAHUPYEMBIMH PE3yJIbTaTaAMH, OCYIIIECTBICHUE KOHTPOJIS
CBOCH JICATEIILHOCTH B MPOIIECCE AOCTHKEHHS Pe3yibTaTa, Ope/e/icHHe ClIoCO00B ICHCTBHIA ITPH
BBIITOJIHCHUHN Ha60paTOpHBIX 158 HpaKTI/I'-IGCKI/IX pa60T B COOTBETCTBHUHU C HpaBI/IHaMI/I TCXHUKHA
0€30I1aCHOCTH;

4) onpejeneHrne UICTOYHUKOB XUMUYECKOW HH(OpMalnu, e€ MOoy4eHUEe U aHallu3, CO3IaHne
MH(GOPMAIIMOHHOTO MPOJYKTA M €r0 MPe3eHTAINS;

5) HCIIOJIb30BAHHUEC OCHOBHBIX MHTCIIJICKTYaJIbHBIX onepaunﬁ: aHajIi3a U CUHTE3a, CPaBHCHUA U
CUCTEMAaTHu3aluu, O606H.[CHI/I${ N KOHKPETU3alluH, BBIABIICHUE IPUYNHHO-CIICACTBCHHBIX CBsA3EH U
IMOCTPOCHUEC JTOTHYCCKOI'0 PACCYKIACHHA U YMO3AKIFOUYCHU A (I/IHIIYKTI/IBHOFO, JACAYKTUBHOI'O U I10
aHaJ'IOFI/II/I) Ha MaTepuaji€ CCTCCTBCHHO-HAYYHOI'O COACPIKAHU A,

6) YMCHHUC CO3aaBaTb, IPUMCHATDL U Hp€O6pa3OBbIBaTI> 3HaKH U CUMBOJIbI, MOACJIN U CXEMBbI JJIA
peicHu-d y‘-I€6HI>IX M IO3HaBaTCJIBHBIX 3a1a4,

7) GopMHupOBaHUE U PA3BUTHE HKOJOTMUECKOTO MBILIIECHHS, YMEHUE IPUMEHSTH €T0 B
M03HABATEIBHON, KOMMYHHUKATHBHOM, COIIMAIBHON MPAKTHKE U MPO(ECCHOHATBHON OpUEHTAIINY;

8) reHepupoBaHue UJCH U ONPEIEICHUE CPECTB, HEOOXOAUMBIX JJI UX Peau3aliu.

IIpenmeTHbIe pe3yJbTaThI:

1) ymenue 0603Ha4aTh XUMUYECKHE SJIEMEHTHI, HA3bIBATh UX U XapaKTepU30BaTh HA OCHOBE
MOJIOKEeHUA B niepuoandeckon cucteme JI. U. Menaeneena;

2) hopmynupoBaHUE U3YUEHHBIX MOHATUI: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, OH,
KaTHOH, aHUOH, IIPOCTOE U CII0’KHOE BEIIECTBO, XUMUYECKasl PEAKIIMs, BUABI XUMUYECKUX PEaKIUN
UT.IL;

3) onpenenenue mo GopMysaM cOCTaBa HEOPraHUYECKUX M OPTaHMYECKUX BEIIECTB, BAJICHTHOCTH
ATOMOB XUMHUYCCKUX DJIEMCEHTOB HUJIN CTCIICHU UX OKUCICHU,

4) noHumMaHue UHPOPMALMHU, KOTOPYIO HECYT XUMHUECKUE 3HAKH, (POPMYJIbl U YPABHEHUS;

5) ymenue kiaccu(uIMpoBaTh MPoCThie (METaIbl, HEMETAIUIbI, OJIarOPOJIHBIE Ta3bl) U CIOKHBIE
(6uHapHBIE COCTMHEHMS], B TOM YUCJIE U OKCHJIBI, a TAKXKE TUIPOKCUIBI — KUCIOTHI, OCHOBaHUS,
am(poTepHbIC THAPOKCHIBI — U COJIN) BEIIECTBA;

6) popMynHpoBaHUE TEPUOANYECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPBI U HH(OPMAIHH, KOTOPYIO
HECET Nnepuoaudeckas cucreMa XuMuueckux anemeHToB Jl. Y. MenneneeBa, pacKpbITHE 3HAUEHHUS
NIEPUOANYECKOI0 3aKOHA;

7) ymeHue XapaKTepu30BaTh CTPOCHHE BEIIECTBA — BUIbI XUMUUECKHUX CBSI3€H U TUITBI
KPUCTAJUIMYECKUX PELIETOK;



8) onucaHue CTPOEHUs aTOMOB XMMHUYECKUX 3JIEMEHTOB € OPSAIKOBBIMU HOMepamu 1—20 u 26,
O0TOOpaKCHHE UX C TIOMOIIBIO CXEM;

9) COCTaBJICHHC (bopMyn OKCHUIO0B XUMHUYCCKHUX DJIEMEHTOB U COOTBCTCTBYIOIIHUX UM I'HAPOKCHIOB;

10) Hanncanue CTPYKTYPHBIX (POPMYIT MOJIEKYJISIPHBIX COSTUHEHHH U (POPMYIIBHBIX €IUHHIL
HMOHHBIX COCIMHEHUM 110 BAJICHTHOCTH, CTEIICHU OKUCIICHUS WIH 3apsily HOHOB;

11) ymenue ¢popMyIupoBaTh OCHOBHBIE 3aKOHBI XMMUHU: ITOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUSI, COXPAHEHUS MACChl BEILIECTB, 3aKOH ABOIa/ipo;

12) ymenue GpopMyIMpoBaTh OCHOBHBIE MOJIOKEHHS aTOMHO-MOJIEKYJIIPHOTO YUEHUS M TEOPUH
JJIEKTPOJIUTAYECKON JUCCOLMALINHY;

13) onpenesnenuie MpU3HAKOB, YCIOBHM MPOTEKAHUS U MIPEKPALICHUS PEeaKLIU;

14) cocTaBieHne MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX peaKlui, OATBEPKAAIOIINX 0011I1e
XUMHUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAHMYECKHUX BEIIECTB U OTPAKAIOIINX CBI3U MEXKY
KJIaCCaMH COEIUHEHUN;

15) cocraBienne ypaBHEHUH peakIfii C y4aCTHEM JIEKTPOJIUTOB TAKKE B HOHHOH popme;

16) onpenenenue Mo XUMUYECKUM YPaBHEHUSAM NPUHAAIEKHOCTH PEAKIUN K OIPEACIEHHOMY TUILY
WJIU BULY;

17) cocTaBneHne ypaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi C TOMOIIBIO METO/1a
3JIEKTPOHHOTO OanaHca;

18) MIPUMCHCHUC MMOHATUH «OKHCJICHHE» U «BOCCTAaHOBJIICHHUE) JIJIS XapPaAKTCPUCTHKU XUMUYICCKUX
CBONCTB BCIICCTB,

19) onpenenenuie ¢ TOMOIIbIO KAYECTBEHHBIX PEaKIUil XJI0pUa-, CyIb(daT-1u KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHUS B pacTBOPE;

20) oObsicHEeHHE BIUSHUS pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh peaKIuii;

21) yMeHue XapakTepHu30BaTh MOJI0)KEHUE METAJIJIOB U HEMETAJIJIOB B IEPUOUUYECKON CUCTEME
AJIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJIJIOB, 001IMe PU3NYECKHe U XUMHUECKHUE CBOICTBA,

22) 00BsICHEHHE MHOFOO6pa3I/I$I IMPOCTBIX BEHICCTB SBJICHUCM aJUIOTPOIINHU C YKA3aHUCM ec IMPpUYNH;

23) ycTaHOBIIEHUE PA3INYUI THAPO-, TUPO- U AIEKTPOMETAIUTYPTUU U WILTIOCTPUPOBAHHUE STUX
pasauuuii npuMepamMu MPOMBIIIIEHHBIX CIIOCOO0B MOMyUEHUSI METAJIOB;

24) ymeHue 1aBaTh 00Iy0 XapakTepucTuky nemeHToB I, II, VIIA-rpynm, a Takxke Bogopoaa,
KHCJIOPOAa, a30Ta, cepbl, (hocdopa, yriepoaa, KpeMHUs U 00pa30BaHHBIX UMU IMPOCTHIX BEILECTB U



BOXHEHIIINX COSAMHCHUH (CTPOCHHE, HAX0XKICHUE B TIPUPO/IE, MMOTyICHHE, GU3HUECKUE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE);

25) yMeHue ONUChIBaTh KOPPO3UIO METAJIOB U CIIOCOOBI 3aIIUTHI OT HeE,

26) yMeHue IpOU3BOAUTh XUMUYECKHE PACUEThI C UCIIOJIb30BAHUEM ITOHATUH «MaccoBasi 10JIs
BEIIIECTBA B CMECH», «KOJIMYECTBO BELIECTBAY», «MOJIAPHBINA 00bEM» 110 hopMyiaM U ypaBHEHHUSIM
peakuuii;

27) OITMCAaH1E CBOMCTB U IMPAKTUYCCKOT'O 3HAUYCHUA U3YUYCHHBIX OPIraHN4YC€CKUX BEIICCTB,

28) BBINOJIHEHNE 0003HAYEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB, paclio3HaBaHHE HEOPTaHUYECKUX
BEILIECTB 10 COOTBETCTBYIOLIUM IIPU3HAKAM;

29) cobmroieHne nmpaBui 0€301acHON pabOThHl B XUMUYECKOM KaOuHeTe (Jtabopartopun).

BbINYCKHUK HAYYUTCS:

* [IOHUMATh:

— XMMHYECKYIO CUMBOJIMKY: 3HaKH XUMUYECKUX 3JIEMEHTOB, (JOPMYJIbI XUMHU-
YECKUX BEUIECTB, YPABHEHUS XMMUYECKUX PEAKIUN;

— Ba)KHEHIINE XUMHUYECKHE MTOHATHS: BEILIECTBO, XUMUYECKHUH 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAs U MOJIEKYJIIpPHAs MacChl, MOH, KATUOH, aHUOH,
XUMHUYECKas CBS3b, IEKTPOOTPULATENBHOCTD, BAICHTHOCTD, CTEIIEHb OKUCIICHMUS,

MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN 00BEM, PaCTBOPBI, YIEKTPOIUTHI U HEIJIEKTPOIIHTHI,
AJIEKTPOJIUTHAYECKAS JUCCOLMAs, OKUCIUTEND U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJICHHUE,
TETTOBOM (P (EKT peakiiu, OCHOBHBIE THIIBI PEaKIIMi B HEOPTAHUYECKOW XUMUU;

— q)OpMy.]'II/IpOBKI/I OCHOBHBIX 3dKOHOB U TeOpI/Iﬁ XUMHHU: aTOMHO-MOJICKYJIAPHOI'O YUCHUS; 3aKOHOB
COXpaHCHUA MACCHI BCHICCTB, ITIOCTOSIHCTBA COCTAaBa BCUICCTB, ABOFaI[pO; MNEpUOANYICCKOTO 3aKOHA
Z[. n. MCHI[CJ'ICCB&; TCOPHUU CTPOCHHUA aTOMA U YYCHUA O CTPOCHUU BCIICCTBA; TCOPUU
SHCKTpOHHTquCKOﬁ Aucconuanvu U YUCHus O XUMHUYECKON pCaKknuuun;

¢ Ha3bIBaTh:
— XHUMHNYCCKHUEC 3JICMCHTHI,
— COCIAUMHCHHA N3YUCHHBIX KJIaCCOB HCOPraHMYCCKUX BECIICCTB,

— OPraHUYCCKHEC BCUICCTBA IO UX (bOpMy.TICI MCTaH, 3TaH, OTUJICH, allCTHUJICH, MCTAaHOJI, 9TaHOJI,
TIIMIOCPHUH, YKCYCHAA KHUCJIOTA, I'NII0OK034a, Caxapo3a,



* O0OBACHATD:

— (u3uvecKuil cMbICII AaTOMHOTO (TIOPSIAKOBOT0) HOMEpa XUMUYECKOT0 JIEMEHTa, HOMEPA IPyTIIbI
Y TIEpUOo/ia B MIEPUOJNUECKON crucTeMe XuMmuueckux anemeHToB [1. . MenneneeBa, kK KOTOpPbIM
3JIEMEHT IPUHAJICKUT;

— 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOKCTB 3JIEMEHTOB B IIPEAEIAX MAJIBIX
MEPHOJIOB U A-TPYIII, a TAKKE CBOMCTB 00pa3yeMbIX UMH BBICIINX OKCUIOB U THIPOKCH]IOB;

— CYILIHOCTb MPOLECCa NIEKTPOIUTUYECKON TUCCOLUAIMY U peaKLii HOHHOro 0OMeHa;
* XapaKTepU30BaTh:

— XHUMHNYCCKHE JJICMCHTBI (OT BOJOpoaa 10 KaJ'IBI_II/IH) Ha OCHOBC HX IIOJOXXCHHUA B nepnonnquKoﬁ
CHUCTEMC XUMHUYCCKHUX DJICMCHTOB I[ H. Menaeneena u 0COOEHHOCTEH CTPOCHHUA UX aTOMOB;,

— B3aMMOCBA3b MCKY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH HCOPTraHNYCCKUX BCILICCTB,

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX BEINECTB (MPOCTHIX BEIIECTB —
METAJIJIOB M HEMETAJIJIOB, COSIMHEHUI — OKCHJIOB, KUCJIOT, OCHOBaHMM, aM()OTEPHBIX OKCHJIOB U
THAPOKCHUJIOB, COJIEH);

* OIIPEACIIATH:

— COCTaB BEILECTB 10 UX (GopMyiam;

— BaJIEHTHOCTb U CTEIIEHU OKHMCIICHHSI JIEMEHTOB B COCIMHEHUY;

— BU/bl XUMHUYECKOU CBS3U B COCAMHEHUSAX;

— TUIBI KPUCTAUINYECKUX PEIIETOK TBEPABIX BELIECTB;

— IPUHAMJIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIACCy COCIMHEHMUI;
— TUIIBI XUMAYECKHUX PEaKIIH;

— BO3MO>KHOCTh NPOTEKAHUS peaKkIii HOHHOTro 0OMeHa;

* COCTaBIIAATh:

— CXEMBI CTPOEHUS aTOMOB MEPBBIX JBAALATH 3JIEMEHTOB niepuoandeckon cucremsl . U.
MeHpeneeBa;

— G OpMyIIBI HEOPTAHMYECKUX COSAMHEHUN N3YUEHHBIX KJIACCOB BEIECTB;

— YPaBHCHUSA XUMHNYCCKUX peaKuHﬁ, B TOM YHCJIC OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHEBIX, C
IOMOIIBKO METOAa 3JICKTPOHHOT'O 6ancha;



* 0e30macHO oOpamaThCs:

— C XUMHYECKOMH MOCyI01 1 J1abopaTOpHBIM 000pyI0BaHUEM;

* POBOAUTH XUMHUECKUHN IKCIIEPUMEHT:

— MOATBEPKIAOIIMN XUMUYECKUI COCTaB HEOPTaHUYECKUX COCIMHEHUM;

— TMOATBEPKIAIOIINN XMMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

— TI0 TIOJIyYeHHI0, COOMPAHHIO U PACIIO3HABAHHIO I'a3000pa3HbIX BEIIECTB (KHCIOPO/ia, BOJOPO/A,
YTJICKUCIIOTO Ta3a, aMMHaKa);

10 OMPEIETICHUIO XJIOPHI-, CYyJIb(aT-, KapOOHAT-UOHOB U MOHA AMMOHHUS C TTIOMOIIIBIO
Ka4eCTBEHHBIX PEAKIU;

* BBIUUCIIATE:
— MacCCOBYIO JIOJIF0 XUMUYECKOTO JIeMEHTa Mo (hopMyJie COeTMHEHHS,;
— MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEIECTBA 110 U3BECTHON MAaCcCOBOH J10Jie PUMECEH;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA T'a30BOM CMECH;

— KOJIMYCCTBO BCIICCTBA, 00BEM MIIH MacCCy BCIIECTBA 110 KOJIMYCCTBY BCIICCTBA, O6’LéMy nIn
MacCe pCarcHTOB WJIM IPOAYKTOB pCAKIINUA;

¢ UCIIOJIb30BAaTh HpI/IO6pCTéHHBIe 3HAaHUA 1 YMCHUA B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH U HOBCGI[HCBHOﬁ
KHU3HU:

— JJIA 0e30ImacHoro o6pameHI/15{ C BCHICCTBAMHU U MaTCprajiaMu B HOBCGHHGBHOﬁ KHU3HHU U
rpaMOTHOI'O0 OKa3aHUus HGpBOfI IIOMOIIH IIPH OKOTraxX KUCJIOTaMH U IICIIOYaMU;

— JJIA 0OBSICHEHHS OTACIBbHBIX (I)aKTOB " MIPpUPOAHBIX HBHCHHﬁ;
— JJIA KpHTquCKOﬁ OIICHKHU I/IHq)OpMaLII/II/I 0 BCHICCTBAX, UCITIOJIb3YCMbIX B 6BITy.

BblﬂyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

® XapaKTepUu30BaTb OCHOBHBIC METOAbI ITIO3HAHUA XUMHUYCCKUX 00BEKTOB: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOACIIUPOBAHHUE;

® pa3jin4aTb XUMHUYCCKHUC 00BEKTHI (B CTaTI/IKC)I

— XUMHUYCCKUE SJIEMCHTEI U IIPOCTHIC BEHICCTBA,



— METaJuIbl U HEMETAJLJIbI (M XapaKTEpHU30BaTh OTHOCUTEIILHOCTD IPUHAIIEKHOCTH TAKUX
00BEKTOB K TOH MM UHOMU TPyIIIE);

— OpPraHWYECKHE U HEOPTraHUYECKHE COCAHMHCHUS;

— TUAPOKCUIBI (KUCIOPOACOAEPIKAIINE KHCIOTHI, OCHOBaHUS, aM()OTEPHBIC THAPOKCHUIBI);
— OKCHJIBI Hecosieo0pa3yolme u cojieoopaszyroriue (KUCIOTHBIE, OCHOBHBIE, aM(pOTEPHEIE);
— BQJICHTHOCTb U CTCTICHb OKUCJICHHS,

— CHUCTEMAaTHYECKUE U TPUBUAIBHBIC TEPMUHBI XUMUYECKOH HOMEHKIIATYPBI;

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU U POPMYJIIbI, UHACKCHI U KOOPPUIIUEHTHI, CTPYKTYPHBIC U
MOJICKYJISIpHBIE (POPMYIIBI, MOJICKYJISIPHBIC ¥ MOHHBIC YPABHCHHSI PEaKIIUi, TIOJTHBIC U
COKpaIIEHHbIC HOHHBIC YPABHCHHSI PEAKIIUH, TePMOXUMHUICCKIE YPABHCHHSI, 0003HAYCHHSI CTEIICHU
OKHMCJICHUS U 3apsija noHa B GOpMyJIe XUMHUECKOTO COCTUHEHMUS ),

* pa3InyaTh XUMHUYECKUE OOBEKTHI (B TUHAMHUKE):

— (u3nvecKre U XUMHUYECKHE CTOPOHBI TIPOIIECCOB PACTBOPCHHUS U JUCCOIUAII;

— OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH U PEAKIIMN OOMEHa;

— CXEMBI U YpaBHEHUS XUMUYCCKUX PEAKITUH;

* COOTHOCHTb:

— 9K30TepPMHUYCCKHUE PEaKIIUU U PEaKIINHA TOPCHHS,

— KaTaJIMTHYECKHE U (DEPMECHTATUBHBIC PEaKIINN;

— MeTaJlll, OCHOBHBIM OKCHJ], OCHOBAHUE, COJIb;

— HEeMeTaJll, KUCIIOTHBIA OKCHUJI, KHCIIOTY, COJIb,

— CTPOCHUC aTOMA, BUJ XUMHYECKOU CBA3HU, THUII KpHCTaHHquCKOﬁ peH_IéTKI/I

1 (pu3NYECKUe CBOMCTBA BEIECTBA,

8 kiacc.

Tema 1. [lepBoHauajibHble XUMH4YecKue MOHATHSA (15 yacoB).

Y4eHHK HAYYUTCH:
® 1CIOJIb30BaTh IIPU XapPAKTECPUCTUKE BELIECTB MOHATHUSA: «aTOM», «MOJIEKYJIA», «XUMUYECKUN



ANEMEHT», «XUMUYECKHUM 3HAK, UJIU CUMBOII», «BEILIECTBOY, KIIPOCTOE BELIECTBOY, «CI0KHOE
BEIIECTBO», «CBOWCTBA BEIIECTB», «XVMHUYCCKUE SBICHUS», «(PU3NUECKUE SIBICHUSD,
«k0d((PULIMEHTB, «UHACKCBI», «OTHOCUTEIIbHAS AaTOMHAs Macca», «OTHOCHTEJIbHAs
MOJIEKYJISIPHAs! Maccay, «MaccoBasi 10JIs1 JIEMEHTay;

3HaTh: MPEAMETHl HM3YyYECHHsS] E€CTECTBEHHOHAYYHbBIX AMCIUIUIMH, B TOM YHCIIE XUMUH;
XUMHUYECKHUE CUMBOJIbI, UX HA3BaHUS U IPOU3HOIIICHHUE;

KJ1accu()UIIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIE;

pasiuyaTh: TeJa U BEIIECTBAa; XMMUYECKUHN AJIEMEHT U MPOCTOE BEILIECTBO;

OIUCHIBATh: (POPMBI CYIIECTBOBAHUS XMMHUECKHUX AJIEMEHTOB (CBOOOIHbIE ATOMBI, IIPOCTHIE
BELIECTBA, CIIOKHBIE BEIIECTBA); Tabnn4yHyto hopmy [leproaudeckoii ccTeMbl XUMHUYECKUX
JJIEMEHTOB; ToOJIoKeHue snemeHTa B Tabnuue [|. M. MenzaeneeBa, HCHOIb3ysl MOHSTUA
«IEePUO», «TPYMIa», «IJIaBHAS MOATPYIINa», «1000YHas MOATPYIINAy; CBOWCTBA BEIIECTB
(TBEpABIX, )KUIKHX, Ta3000pa3HbIX);

OOBSICHATh CYIIHOCTh XWMHUYECKUX SBJICHHHA (C TOYKH 3pPEHUS aTOMHO-MOJICKYJSIPHOTO
YU€HUs1) U UX MPUHIUITHAIBHOE OTIIHYUE OT (PU3HYECKUX SBJICHUN;

XapaKTepu30BaTh: OCHOBHBIE METO/bI U3YUYEHHUS €CTECTBEHHBIX IUCIHILIUH (HaOIr0AeHHeE,
SKCIIEPUMEHT, MOAEIMPOBaHNE); BEUIECTBO MO €r0 XUMUYECKOU (POpMyJie COTIaCHO TUIaHYy:
KaueCTBEHHBIA COCTaB, THI BEIIECTBA (IIPOCTOE WM CIOKHOE), KOJMYECTBEHHBIN COCTaB,
OTHOCUTENIbHAs MOJIEKYJISIpHAas Macca, COOTHOUIEHHME MacC 3JIEMEHTOB B BEIECTBE,
MaccoBbl€ IO BJEMEHTOB B BELIECTBE (A7 CIOXKHBIX BEIIECTB); POJIb XUMUU
(TONOXKUTENIbHYI0 W OTPULATEIBHYIO) B JKM3HU YEJIOBEKa, apryMEHTHPOBATh CBOE
OTHOIIIEHUE K 3TOH Mpobiieme;

BBIUUCIATh OTHOCHUTEIBHYIO MOJEKYJSPHYIO MacCy BELIeCTBA M MAacCOBYIO JIOJIO
XUMHUYECKOTO JIEMEHTA B COCINHEHUSIX;

MIPOBOJIUTH HAOJIO/ICHUSI CBOMCTB BEIIECTB U SIBJICHUH, MPOUCXOIAIINX C BEIIECTBAMHU;
coOnofaTh TMpaBWiIa TEXHUKU OE30MacCHOCTH TMpH MPOBEASCHUM HAOMIOACHUA U
1abOPaTOPHBIX OMBITOB.

KJIacCU(PUIIUPOBATh XUMHUYECKHE PEAKIMU MO YHCIy U COCTaBY HMCXOJHBIX BEILIECTB U
MPOJIYKTOB PEAKIMU; TEIUIOBOMY 3D (DEKTY; HAMPaBICHUIO MPOTEKAHUS PEaKIUH; y4aCTHIO
KaTaJau3aTopa;

WCIONIb30BaTh TaOMUIly PAcTBOPUMOCTU JUISl OMPENETICHHUS BO3MOXKHOCTH MPOTEKAHUS
peakuuii oOMeHa; JJIEKTPOXUMHUYECKHI psJ HampsyKeHU (aKTUBHOCTH) METAJUIOB ISt
ompe/IeIeHUsI BOBMOXXHOCTH MPOTEKAHUS PEeaKIUi MEX1y METa/lIaMU U BOJHBIMH pacTBOpa-
MU KHCIIOT U COJIEH;

HaON0/1aTh M OMUCHIBATH MPHU3HAKU W YCJOBHS TEYCHHS] XUMHUYECKUX PEaKIuil, Jenarh
BBIBOJIbI HA OCHOBAHUH aHAIM3a HAOIIOCHUH 32 SKCIIEPUMEHTOM;

MPOBOJIUTH PACUETHI IO XUMUYECKUM YPAaBHEHHSIM Ha HAXOXKJICHHE KOJMYECTBA, MACChHI UITH
o0beMa MPOAYKTa peakiuu MO KOJIMYECTBY, Macce WIM O00bEMY HCXOJHOIO BEUIECTBA; C
UCIOJIb30BaHUEM MOHSTHS «J0JIs», KOTJa MCXOJHOE BEUIECTBO JJaHO B BUJE PAacTBOpa C
3aJJaHHOM MAacCOBOM JTOJIEN paCcTBOPEHHOTO BEIIECTBA WA COAEPKHUT ONMPENCICHHYIO J0JI0
IIPUMECEHN.

oOpamatecsi ¢ Ja0OpaTOpHBIM OOOPYJOBAaHMEM | HarpeBaTENbHBIMH TpuOOpaMu B
COOTBETCTBHUH C MPABHUJIAMH TEXHUKH O€30TaCHOCTH;

BBITIONHSATH MIPOCTEHIIINE MPUEMBI padOTHI C Ta00paTOPHBIM 000pYyA0BaHHEM: TaOOPATOPHBIM
IITaTUBOM; CIIUPTOBKOM;



° HaGHIOZ[aTB 3a CBOMCTBaMHU BCUICCTB U ABJICHHUAMU, IPOUCXOAAIINMU C BEIICCTBAMU,

® OIUCHIBATH XUMUYECKUH SKCIIEPUMEHT C IOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MIIM POAHOIO)
A3bIKA U SI3bIKA XUMUU;

e JienaTh BBIBOJBI II0 PE3yJIbTaTaM IIPOBEACHHOIO SKCIEPUMEHTA;

® TOTOBUTH PAaCTBOPHI C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA,;

®  COCTaBJISATH GOPMYIIBI OMHAPHBIX COSAMHEHHI TI0 BAJICHTHOCTH;

® HAaXOJWUTh BAJIEHTHOCTb IEMEHTOB 110 (hopMyJie OMHAPHOIO COEAMHEHUSI.

Yuyenuk IOJTYYHUT BO3MOKHOCTb HAYYUTHCH .

¢ XapaKTCPU30BaTh OCHOBHBIC MCTOJbI ITO3HAHUA XUMHUUCCKHUX 00BEKTOB: HaGJIIOZ[eHI/Ie, HN3MCPCHUC,
OKCIICPUMCHT, MOACIIUPOBAHUE,

* pa3IMyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):
— XUMHUYECKHE JICMCHTHI B IPOCTHIC BEIECTBA;
— CHUCTEMAaTHYECKUE U TPUBUAIBHBIC TEPMUHBI XUMUYECKOH HOMECHKIIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU U GOPMYJIIbI, UHACKCHI U KOOPPUIIUECHTHI),

Tema 2. Baxkueiiliue npeacraBuTeld HeopraHudeckux BeulecTB. KosuvecTBeHHbIE
OTHOIIEeHUs B Xxumuu (17 yacoB).
Y4eHnK HAYUYUTCSH:

® JCIOJIb30BaTh TPHU XaPAKTEPUCTHUKE BEIIECTB TIOHATUS:, «OKCHUIBD», «OCHOBaHUS,
«ILIETIOYN», «KAUEeCTBEHHAs! PEAKLUs», «UHIUKATOP», «KUCIOTh», «KUCIOPOACOIepKallne
KHCIIOTBI», «OECKHCIOPOJHbIE KHUCIOTBI», «KUCIOTHAs Cpela», <«IIelo4yHas cpeaay,
«HEUTpanpHas cpena», «mkaia pH», «commy;

® OMpENeNsITh BAJICHTHOCTh U CTETICHh OKHCIICHUSI JIEMEHTOB B BEIIIECTBAX;

® COCTaBIATH (OPMYIIBI OKCHIOB, OCHOBAHUM, KICIIOT U COJIEH MO BaJCHTHOCTSIM U CTEMEHSIM
OKHUCJIGHUS SJIEMEHTOB, a TAaK)Ke 3apsA/laM HMOHOB, YKAa3aHHBIM B TaOIUIlE pacCTBOPUMOCTH
KHCIIOT, OCHOBAHUH U COJIEH;

® COCTaBIIATh Ha3BaHUs OKCHUJIOB, OCHOBAHMM, KHCIIOT M COJIEM; CPAaBHMBATh BAJIEHTHOCTb U
CTENEHb OKUCIIEHUS; OKCHU/IbI, OCHOBAHHUSI, KUCJIOTHI M COJIM MO COCTaBY;

® IICIIOJIb30BATh TAOJUILy PAaCTBOPUMOCTH JJIsl OTIPEIeNIEHUs] PACTBOPUMOCTH BEIIECTB;

® YCTaHaBJIMBATh TEHETUUECKYIO CBSI3b MEXKITY OKCHUIOM M TUIPOKCHIIOM;

® TIPOBOJUTH HAONIOJCHHS 3a CBOMCTBAMU BEIIECTB U SBJICHHUSIMH, MPOUCXOJSANIAMU C
BEILIECTBAMU;

e coOMIOATh MpaBUiia TEXHUKU OE30MMaCHOCTH MIPH MPOBEICHUN HAOIIOIEHUI U OTIBITOB;

® JCCIIEJIOBAaTh Cpely pacTBOpa C MOMOIIbI0 HHAMKATOPOB; SKCIEPUMEHTAIBHO pPa3invarh
KHUCJIOTHI U IIEJI0YH, TOJB3YICh HHINKATOPAMU;

® JCIOJIb30BaTh MPU PEIICHUH PACUYETHBIX 3a7ad TOHSATHS «MaccoBas JOJISI dJEMEHTa B
BEIIIECTBEY», «MAcCOBas J0JIsi PaCTBOPEHHOTO BEIIECTBA», «00BEMHAs JTOJIsI Ta3000pa3HOTO
BEILIECTBAY;

® TIPOBOJUTH PACUETHI C UCIOIH30BAHUEM TOHATHI «MacCOBasi IOJISI DJIEMEHTA B BEIIECTBEY,
«MaccoBas JI0JIs1 PAaCTBOPEHHOTO BEIECTBA», «00BEMHAs IOJISi Ta3000pa3HOTO BEIIECTBAY.



IMPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JJOJIIO PACTBOPCHHOI'O B HEM BCIICCTBA

Yyenuk IOJYYMT BO3MOKHOCTb HAYUYMTHCH .

— XapaKTepU30BaTh THIPOKCH]IBI (KHCIOPOICOACPIKAIIUE KUCIOThI, OCHOBAHUS, aM(pOTEpHbBIE

TUJIPOKCH/IBI);

— OKCHJIBI Hecosieo0pa3yroue u cojieoopasyroiine (KMCIOTHBIE, OCHOBHBIC, aM(pOTEpHEIE);

— BAJICHTHOCTH U CTCIICHb OKMCIJICHHUA,

— CUCTCMATHUYCCKUC U TPUBHUAJIBHBIC TCPMUHbL XUMHYECKOH HOMCHKJIATYPBbI,

Tema 3.0cHOBHBIE KJIACChl HEOPTAHUYECKHUX coelnHeHuii (9 yacoB).

Y4yeHuk HAy4YUTCH:

KJIaCCU(UIUPOBATh CJIO)KHbIE HEOPraHMYECKHE BELIECTBA [0 COCTAaBy Ha OKCHUJBbI,
OCHOBAHHS, KHUCJIOTHl U COJIM; OCHOBAHMS, KHMCJIOTBl U COJIM IO PAacTBOPUMOCTU B BOJIE;
KHMCJIOTBI 10 OCHOBHOCTHU U COJEPKAHUIO KHCIOPO/Ia;

OIIpEeAEIATh MPUHAAIEKHOCTh HEOPraHUUYECKUX BEIIECTB K OJJHOMY M3 U3YUEHHBIX KJIACCOB
(oxcuapl, TeTy4re BOJOPOJHBIE COSTMHEHHSI, OCHOBAHUSI, KUCIIOTHI, COJIN) IO (hopMYyJIe;
OIMCHIBATh CBOMCTBA OT/IE€IbHBIX [IPEICTABUTENIEH OKCUIOB (HA IPUMEPE BOJIbI, YIIIEKHCIIOTO
rasa, HeraleHoi U3BeCTH), JIETYYHX BOJAOPOAHBIX COEIMHEHHH (Ha MpUMepe XJIOPOBOAOPOIa
U aMMHaKa), OCHOBaHMUM (Ha MpuMepe THUIPOKCUIOB HATPHUsl, KaIUsl U KaJbLus), KUCIOT (Ha
IIpUMepe CEpHON KHUCIIOTHI) U coJiell (Ha mpuMepe XJIOopHaa HaTpusl, kKapOoHaTa KaJbLus,
docdara kanbIms);

YuyeHuk IOJIYYMT BO3MOKHOCTh HAYUUTHCH .

—COCTaBJIATh CXCMbI U YPAaBHCHHA XUMHUYCCKHUX pCaKIII/II\/JI;

¢* COOTHOCHUTB:

— SK30TCPMHUYCCKUC PCAKIIUN U PECAKIITUU I'OPCHUS;

— KaTaJIMTUYECKHE U (DEepMEHTATUBHbIE PEaKLINU;

— MCTalll, OCHOBHBIN OKCHJ, OCHOBAaHHUCEC, COJIb,

— HEMeTaJll, KUCIOTHBIA OKCHJI, KUCIIOTY, COJIb;

Tema 4. Ilepuoguyeckunii 3aKOH U IEPUOAHYECKAS CUCTEMA XUMHYECKHUX 3JIEMEHTOB
JA.N.Menneneea. Ctpoenne atoma (8 yacoB).

Y4eHuK HAYYHTCH:

HCIIOJIB30BATh IMPHU XAPAKTCPUCTUKEC aTOMOB IMOHATHA: KIIPOTOH, ((HGfITpOH)), «IJICKTPOH»,
«XUMHUYECKUUN QJICMCHT», «MACCOBOC YHCIIO», «HU30TOII», ((3JICKTpOHHBIfI CHOﬁ)),
((3H€pFGTPI'—I€CKHI>1 YPOBCHLY, «BJICMCHTBI-MCTAJUIBDY,  «OJIEMCHTBI-HCEMCETAJLJIBD»,  IIPU
XapaKTCPUCTHUKE BCHICCTB IMOHATHUA «MOHHAA CBA3b», «MOHBD», «KOBAJICHTHAA HCIIOJIApHAA
CBiA3b)», «KOBAJICHTHAaA IIOJIIpHaAd CBA3b», «IJCKTPOOTPULIATCIBHOCTEY», «BAJICHTHOCTL),
METAJIIIMYCCKas CBA3b»,



OIMCHIBAaTh COCTaB M CTPOCHUE aTOMOB JJIEMEHTOB C INOPSAAKOBBIMHM HOoMmepamu 1—20 B
IIepnonnueckoii cucreme xumuueckux emeHTos /. M. Menneneesa;

COCTABJIAATh CXEMBI PACIPEIECICHUS 3JIEKTPOHOB IO BJIEKTPOHHBIM CJIOSIM B JJIEKTPOHHOU
000JI0YKE aTOMOB; CX€Mbl 00pa30BaHUs pa3HbIX THUIIOB XMMHUYECKOM CBSI3U (MOHHOM,
KOBQJIEHTHOM, METAJNIMUECKOMN );

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHUYECKUX JJIEMEHTOB (3apsaoB siaep
aTOMOB, 4YHUCJIa D3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIOE€, YMCIO 3allOJIHIEMbIX
JJIEKTPOHHBIX CJIOEB, PAJAMYyC aroMa, 3SJIEKTPOOTPULIATEIBHOCTh, METAUINYECKHE H
HeMeTaJNIN4eCKue CBOWCTBA) B IEpHoJiax U rpynmnax (riaBHbIX noarpynnax) Ilepuoaunueckoit
CUCTEMBI XMUMHUYECKUX 3jeMeHTOB [I. M. MenzeneeBa ¢ TOUKM 3peHUs TEOPUM CTPOECHUS
aToMa;

CPaBHMBATh CBOMCTBA aTOMOB XMMHUYECKUX JIEMEHTOB, HAXOAAIIMXCS B OTHOM IIEPUOJE UITU
maBHOM noarpymnmne Ilepuonnueckoit cucteMbl XuMu4yeckux 3ieMeHToB J[. . Menneneesa
(3apsIOB sAep aTOMOB, 4YMCJa AJIEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM CJO€, YHCIIO
3al0JHAEMBIX  DJIEKTPOHHBIX  CJIOE€B, pPaadyC  aTOMa,  JJIEKTPOOTPULATEIBHOCTD,
METAJUINYECKHE U HEMEeTaJUINYEeCKHe CBOWCTBA);

JlaBaThb XapaKTEPUCTHUKY XUMHUYECKHX JJIEMEHTOB IO HX IoyokeHHio B I[leproauueckoit
cucreMe xumudeckux snemeHToB J[. M. MenneneeBa (XMMUYECKHM 3HAK, MOPSAKOBBII
HOMeEp, IEPUOJI, IPYIIA, OATPYIIIA, OTHOCUTENIbHAS aTOMHAs Macca, CTPOEHUE aToMa — 3a-
psA siApa, YUCII0 MPOTOHOB U HEUTPOHOB B spE, 00IIEE YNUCIIO AIEKTPOHOB, paclpeesIeHHe
3JIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM);

OIpeNIeNIATh TUIl XMMUYECKOH CBSI3U 10 (pOpMyJie BEILECTBa,

MIPUBOJUTH IPUMEPHI BELIECTB C PA3HBIMU TUIIAMU XUMUYECKOH CBS3H;

XapaKTepU30BaTh MEXaHU3MbI 00Pa30BaHUS KOBAICHTHOM CBsI3U (OOMEHHBIH ), HOHHOU CBSI3H,
METAJNINYECKON CBA3H;

YCTaHABJIMBATh IIPUYMHHO-CJIECACTBEHHBIE CBSI3U: COCTAB BEIECTBA — THUII XUMHYECKOU
CBA3U;

Y4yeHuk MOJIYYUT BO3MOKHOCTHb HAYYUTHCA

— XapaKTCPpHU30BaATb XUMHUYCCKUEC 3JICMCHTBI U ITPOCTHIC BCIICCTBA,

— METaJUTbl ¥ HEMETAJLTBI (M XapaKTepru30BaTh OTHOCUTEIHHOCTD MPUHAIISKHOCTH TAKHX
00BEKTOB K TOM MM UHOM TpyIIIe);

Tema 5. Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (11 yacos).
Y4yeHnk HAy4YuTCH:

UCIOJIb30BaTh NPHU XapaKTEPUCTHUKE  BEIIECTB IMOHSTHS «UOHHAS CBA3bY, «HUOHBDY,
«KOBaJICHTHAasI HETOJspHas CBSI3bY, «KOBAJICHTHAas HOJIIpHAast CBSI3bY,
«AIEKTPOOTPULIATENILHOCTDY, «BAJIECHTHOCTBY, «METAJUIMYECKAs CBA3bY;

YCTaHABJIMBATh MPUYMHHO-CIECTBEHHBIE CBSI3U MEXIYy CTPOEHHUEM aTOMa, XMMHYECKON
CBSI3bI0 M TUIIOM KPHUCTAJUINYECKOM PEIIETKH XUMUYECKUX COCUHEHU;

XapaKTepU30BaTh ATOMHBIE, MOJIEKYJISIPHBIE, MOHHBIE METAJUINYECKUE KPUCTAJUIMUECKUE
peleTku

MIPUBOJIUTH PUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKON PEIIETKH;
KJ1accu(UIIUPOBATh XUMHUECKUE PEAKIIUHU 110 «M3MEHEHHIO CTeTIeHEH OKUCIEHHSI DJIEMEHTOB,
00pa3yoluX pearupyromye BeuecTBay;

COCTaBJISITh YPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMH, HCIOIb3YyS METOJ
9JIEKTPOHHOrO OanaHca, ypaBHEHHUs peakiHif, COOTBETCTBYIOIIMX IOCIEI0BATEIbHOCTH
(«uenouke») MpeBpaleHuii HEOPraHWYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;



® OIpCAC/IATh OKUCIUTEIb U BOCCTAHOBUTECIIb, OKHCIICHHE U BOCCTAHOBJICHUC B OKHMCJIMTCIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIHUAX;
[ ]

Y4YeHUK NOJYy4YUT BO3MOKHOCTh HAYUHUTHCS:

— XapaKTepu30BaTh CTPOCHUE aTOMa, BUJl XUMUYECKOM CBSI3U, TUIl KPUCTAITUYECKON PEIETKU
1 pU3NUECKUe CBOMCTBA BEIIECTBA;

— (hu3uYecKre U XUMUYECKUE CTOPOHBI MPOLIECCOB PACTBOPEHUS U TUCCOLIUAIINH;

— OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM U PEAKLIUN OOMEHa;

— CXEMBI U YpaBHEHUS XUMUYECKUX PEaKIUi;

- 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (HOpMYJIbl, HHIEKCHI U KO3 (UILIMEHTHI, CTPYKTYPHBIE U
MOJIEKYJISIpHBIE (DOPMYJIIBI, MOJIEKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEaKIIHid, TIOTHBIE U
COKpaIlléHHbIE MOHHBIE YPABHEHUS PEaKIMii, TEPMOXUMHUUYECKIE YPAaBHEHMsI, 0003HAYEHUS CTEIIEHU
OKHCJICHHSA U 3apsa HOHA B (OpMYyJie XUMHYECKOTO COSAMHEHUS);

9 KJjacce

Tema 1.000011eHUe 3HaAHMIT 10 Kypcy 8 Kiacca. Xumuueckue peakuuu. (12 v)
Y4YeHUK HAYYUTCH:
HCIIOJIB30BATh IIPU XapPAKTCPUCTUKE HpeBpaHIeHI/Iﬁ BCHICCTB IIOHATUA: «XUMHUYCCKAsA PCAKIUA,
«peaKlUu COCIUHEHHS, «PEaKIUU Pa3NIOKEHUS», «Peakluud OOMEHa», «PEaKlUu 3aMeIICHUS,
«peaKIMH HEUTpaIn3aluu», <«OK30TEPMUYECKHE PpPEAKIUuN», <«IHJAOTCPMHUECKUE PpEaKIUumy,
«OOpaTUMBIE PEAKITNI, KHEOOPATUMBIE PEAKIIUN», «OKHCITUTEIbHO-BOCCTAHOBUTENLHBIE PEAKITUNY,
«T'OMOI'CHHBIC peakuumn», «TEeTCPOrCHHLIC peakuumn», «KaTaJIUTHUYECKHUEC peakuumn»,
«HEKATATUTUYECKHE PEAKIINI, «TETUIOBOM dPHEKT XUMUYIECKON PEaKIIMI», «CKOPOCTh XMMHUECKOMN
PEaKIMm», «KaTaIH3aTop»;
JaBaTh XapaKTePUCTUKY XUMUYECKUX PEaKIIUi 10 YHCITY M COCTABY UCXOIHBIX BEIIECTB U POAYKTOB
peaknuu; TerioBoMy d(QeKTy; HampaBICHUIO TPOTEKAHUS PEaKIMH; W3MEHEHHUIO CTETeHEH
OKHCJICHHS 3JIEMEHTOB; arperaTHOMY COCTOSTHUIO HCXO/JHBIX BEIIECTB; YYaCTUIO KaTaJln3aTopa;
OOBSCHATh W MPHUBOJUTH MPUMEPHI BIMSHHUS HEKOTOPBIX (PaKTOpOB (IIPUPOAA pearupyrommx
BEIIECTB, KOHIIGHTpallus BEIECTB, JaBJCHHE, TeMIepaTypa, KaTalu3aTop, IOBEPXHOCTh
CONPUKOCHOBEHHUSI pearupyronux BeecTB) Ha CKOPOCTh XUMUUYECKUX peaKLnii;
HaOJII0AaTh U ONHUCHIBATh YPaBHEHMS pEaKIUi MeXy BEIIECTBAMU C MOMOILBIO €CTECTBEHHOIO
(pyccKOTO UK POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
IPOBOJIUTH ONBITHL, MOATBEPXKJAIOIINE XHMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THAPOKCHUJIOB; 3aBUCUMOCTh CKOPOCTU XUMHUYECKOW PEAKIMU OT Pa3IM4YHBIX (haKTOpPOB (MpUpoaa
pearupyromunx BeIIeCTB, KOHIEHTpalus BEIeCTB, JAaBJICHHE, TeMIepaTypa, KaTalu3aTop,
MMOBEPXHOCTh CONMMPUKOCHOBEHUS PEarupyroninux BEIIeCTB).
Y4eHHUK NoJy4YUT BO3MOKHOCTH HAYYUTHCH:
CO3/1aBaTh MOJICJH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U MPEICTABICHIEM UX B
MPOCTPAHCTBEHHO-TpapUECKON UIIM 3HAKOBO-CUMBOJIMUYECKOU (opme;

Tema 2. HemeTtasibl 1 ux coexnHenus (25 u)

Y4eHuK HAYYHTCH:

UCMOJb30BAaTh MpPU XapaKTEPUCTHKE HEMETAIJIOB M MX COEAMHEHUH TMOHATHUSA: «HEMETaJlIbD»,
«TaJIOTeHbI», «AJUIOTPOIHBIE BUJOU3MEHEHHUS», «KECTKOCTh BOJBIY, «BPEMEHHAas )KECTKOCTh BOJIBI»,
«TIOCTOSIHHAS ’KECTKOCTDb BOJIBD», «00IIast 5KECTKOCTh BOJIBI;



JlaBaTh XapaKTEPUCTUKY XMUMHUYECKUX AJIIEMEHTOB-HEMETAILIOB (BOJOpPOAA, TaJIOT€HOB, KUCIOPO/a,
cepbl, azoTa, ¢ocdopa, yriaepoma, KpeMHHs) Mo UX moiokeHuo B Ilepuoanueckoil cucreme
xumuyeckux anemeHToB J[. WM. MenneneeBa (XUMHYECKUN 3HAK, MOPSAIKOBBIA HOMEp, MEPUOL,
rpynna, moArpymnmna, OoTHOCUTeNIbHas aTOMHas Macca, CTpOeHHe aroma (3apsij a1pa, YUClIo IPOTOHOB
U HEUTPOHOB B sifjpe, oOIee YMCIIO AIEKTPOHOB, PACHPECIICHUE AJIEKTPOHOB IO AJICKTPOHHBIM
CJI0SIM), IPOCTOE BEILIECTBO, POpMyJia, Ha3BAaHUE U THUII BBICILIETO OKCUAA U THAPOKcHIa, hopMylia U
XapakTep JIETYYETrO BOJIOPOTHOTO COSMHEHNS ); HA3bIBATh COCIMHEHUSI HEMETAIJIOB M COCTABJISITh UX
(GbopMyIIBI 10 HA3BAHUIO;

XapakTepu30BaTh CTpPOEHUE, oOme (U3MUECKUe W XHUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-
HEMETAJJIOB; OOBSACHATH 3aBUCMMOCTb CBOMCTB (WJIM TpPEJCKa3bIBaTh CBOWCTBA) XUMHYECKHX
3JIEMEHTOB-HEMETAIIOB  (paguyc, HEMETaUIMYeCKUE CBOWCTBA 3JIEMEHTOB, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COETUHEHUI (KHMCIOTHO-OCHOBHBIE
CBOWCTBA BBICHIMX OKCHUJIOB U THAPOKCHUJIOB, JIETYYUX BOJOPOJHBIX COEAUHEHUM, OKUCIUTEIBbHO-
BOCCTaHOBUTEJIbHBIE CBOICTBA) OT MojoxeHus B [leproauueckoii cucteMe XUMUYECKUX 3JIEMEHTOB
. . Menneneesa;

OIHCHIBATh OOIIME XUMUYECKHE CBOMCTBA HEMETAINIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WITU
POJIHOTO) S3BIKA U SI3bIKA XUMUU,

COCTABJISITh MOJIEKYJISIDHBIE YpaBHEHHUs pEaKLMil, XapaKTepU3YIOIIUX XHMHYECKHE CBOMCTBA
HEMETA/UIOB W HX COCIMHEHUW, a TaKKe OHJIEKTPOHHbIC YPAaBHEHUS MPOLIECCOB OKHUCIECHUSA-
BOCCTAHOBJICHUS; YPAaBHEHUS DSJIEKTPOIMTHYECKOM JUCCOLMAIMU; MOJIEKYJSIpHbIE, IIOJIHBIE H
COKpAILlEHHbIE HOHHBIE YPABHEHUS PEAKLIUNA C YHACTUEM JIEKTPOJIUTOB;

yCTaHaBJIUBATh MPUUYMHHO-CIEICTBEHHBIE CBA3UM MEXAY CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO,
TUTIOM KPUCTAJUIMYECKOU PEIIETKH HEMETAUIOB M MX COCIMHEHHMM, WX OOIMMH (PU3UUYECKHUMHU U
XUMUYECKUMH CBOMCTBAMHU; ONMCHIBATH XMMHUYECKUE CBOMCTBA BOJOPOJIA, FAJIOI€HOB, KUCIOPOAa,
cepsl, a3ota, gocdopa, rpadura, anmasza, KPeMHUS U UX COSAMHCHUN C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO MM POAHOTO) SI3bIKA U A3BIKA XUMHH; OIUCHIBATh XUMUYECKUM IKCTIEPUMEHT C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOT0) si3blKa M S3bIKa XHMHH, IPOBOAUTH PACUeThl IO
XUMUYECKUM (OpMyJIaM U ypaBHEHUSM PEaKIMi, MPOTEKAIONIUX C YYaCTHEM HEMETAJJIOB U WX
COCAMHEHUI

Y4yeHuk MOJIYYUT BO3MOKHOCTb HAYYUTHCA
— XapaKTCpHU30BaATb CUCTEMATUUYCCKUEC U TPHUBUAJIBHBIC TCPMUHBI XHUMHYECKOH HOMCHKIJIATYPHbI;

OMHCHIBATh CIOCOOBI YCTPAaHEHHUs J>KECTKOCTH BOJBI W BBIMOJIHATH COOTBETCTBYIONIUN UM
XUMUYECKUM SKCTIEPUMEHT;

BBHITIONHATh, HAOMIOAATh M OMHUCHIBATH XUMHUYECKHH OSKCIEPUMEHT IO PACIO3HABAHUIO HOHOB
BOJIOpOJa U aMMOHUSI, Cyib(at-, KapOOHAT-, CHIIMKAT-, pocdaT-, XJIOpUI-, OpOMHI-, HOIU]I-UOHOB;
SKCIIEPUMEHTAJIbHO  UCCIEIOBAaTh CBOWCTBA HEMETANIOB U WX COCIMHEHUH, pemlarh
IKCIIEPUMEHTAJIbHBIE 3a/1a4M 10 TeMe «HemeTramiby;

Tema 3. Mera/uibl 1 ux coequnenns(13 u)

Y4eHuK HAYYHTCH:

WCIIOBb30BaTh NPHU XapaKTEPUCTHKE METAUIOB M UX COCAUHEHUN MOHSATHS: «METaUIbl», «psil
AKTUBHOCTH METAJUIOBY, «IIEJIOYHBIE METAIUTBD», CIIEJIOYHO3EMETBHBIC METAJUTB», UCIIOIH30BaTh UX
MPpU  XapaKTEPUCTUKE METAIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKHUX 3SJIEMEHTOB-METAJUIOB
(IIeTTOYHBIX METAJIIIOB, MarHUs, KaJIbIUs, ATFOMUHUS, JKeJie3a) 10 UX mojokeHuro B [lepuoamaeckoit
cucreme xummuueckux snemeHToB JI. M. MenneneeBa (XMMHUYECKH 3HAK, MOPSIKOBHIN HOMED,
MepuoI, Tpymma, MOATPyIa, OTHOCUTENbHAs aTOMHAsl Macca, CTPOCHHUE aToma (3apsj sSapa, Yuciio
MPOTOHOB U HEHUTPOHOB B sifipe, OOIee YHCIO DSJIEKTPOHOB, PACHpPEEICHHE JJIEKTPOHOB II0
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEHIECTBO, (opMyiia, Ha3BaHWE W THI BBICIIETO OKCHIA |
THJIPOKCH/IA);

Ha3bIBaTh COCTMHEHUSI METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 10 HA3BAHUIO;



XapaKTepu30BaTh CTPOEHHE, Oo0mme (U3NYECKHEe W XUMHUYCCKHE CBOWCTBA MPOCTHIX BEIIECTB-
METaJJIOB;

OOBSICHATH 3aBUCUMOCTh CBOWCTB (MJIM TPEACKAa3bIBaTh CBOWCTBA) XUMHUYECKUX 3SJIEMEHTOB-
METaJIOB (pajnyCc, METaNIMYeCKHUEe CBOWCTBA AJIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COCIUHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB M THUJIPOKCHUIOB, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA) OT TMOJIOXKEHHUS B
IIepuonnueckoii cucreme xumuueckux anemenTos JI. M. Menneneesa;

OIHCHIBATh OOIIME XMMHYECKHE CBOMCTBA METANIOB C MOMOIIBI0 €CTECTBEHHOIO (PYyCCKOTO WU
pPOIHOr0) s3bIKa M  53bIKA XWMHH; COCTaBIATh MOJIEKYJISIDHBIE YPAaBHEHMsI PEaKIUil,
XapaKTepU3yIOIINX XUMUYECKHUE CBONCTBA META/NIOB U MX COCAMHEHM, a TakXe HJIEKTPOHHbIE
YpaBHEHHUSI IPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHUS; YPABHEHUSI JJIEKTPOJIMTUUECKON IUCCOLUALINY;
MOJIEKYJISIPHBIE, TIOJHbIE U COKpPAIICHHbIE HOHHBIE YPABHEHUS PEAKIUM C yYaCTHEM AJIEKTPOJIUTOB;
YCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMa, XMMHMUYECKOH CBS3bIO,
TUIIOM KPUCTAJUTMYECKOW PEIIeTKH METAUIOB U MX COCIUHEHUH, WX OoOIUMHU (U3NYECKUMU U
XUMHYECKUMU CBOMCTBAMH; ONUCHIBATH XMMHUYECKHE CBOWCTBA ILIEIOYHBIX U IIEIOYHO3EMENIbHBIX
METAJIJIOB, a TAK)Ke AIFOMHHHUS U Kelle3a U UX COSIUHEHUN C MOMOIIbIO0 €CTeCTBEHHOTO (PyCCKOTO
WM POJIHOTO) SA3bIKA U SA3bIKAa XUMUH;

BBITIOJTHSATh, HAOMIONATh U OMUCHIBATh XUMHUECKUN HKCIIEPUMEHT MO PACIO3HABAHUIO BAXKHEHIIMX
KAaTHOHOB METAJUIOB, I'MJIPOKCH/I-MOHOB; SKCIIEPUMEHTAIILHO MCCIIEA0BAaTh CBOMCTBA METAJIJIOB U UX
COEIMHEHUH, pelIaTh IKCIEPUMEHTAIbHBIE 337auu 10 TeMe « MeTalb»;

OIUCHIBATh XMMHMUYECKUN IKCIIEPUMEHT C MIOMOILBIO €CTECTBEHHOT'O (PyCCKOTO WJIM POJIHOTO) SI3bIKa
U s3bIKa XUMHUH; TPOBOAMUTH pacueThl MO XHUMHYECKUM (opMynaM M YpaBHEHHSIM PpPEaKIIHid,
MIPOTEKAIOIUX C YYaCTUEM METAJUIOB U UX COEITUHEHUM.

YuYeHUK NoJYy4YUT BO3MOKHOCTH HAYYUTHCH:

— XapaKTCPHU30BaATb CUCTCMATUYCCKNEC U TPUBHUAJIbHBIC TCPMUHBI XHUMHYECKOH HOMCHKIJIATYPBbI;

OKCIICPUMCHTAJIBHO HUCCICI0BATh CBOICTBa METAIJIOB n nux COGHHHGHHﬁ, pemaTtb
OKCIICPUMCHTAJIbHBIC 3a/1a4U 110 TCME «MeTaJ'IJ'Ibl»;

Tema 4. Xumus u oxkpyskawomas cpeaa (2 yaca)

Y4eHuK HAYYHTCH:

OIPCACIIATh XUMHYECKHIT COCTaB BOJBI, BO3/1yXd, IMOYBbI; XapaKTCPHU30BaATh 3HAYCHUEC XUMHUUYCCKUX
2JIEMEHTOB U UX COEUHEHUH B IPUPOJAE U XKU3HU UEIOBEKA;

XapaKTCPU30BaTh MOHATHUA <<HapHI/IKOBI)II\/JI 3(1)(1)6KT», «KHCJIOTHBIC JOXIM)), «3CJICHaAA XUMUA»
Y4YeHUK NOJy4YUT BO3MOKHOCTh HAYYUTHCH:

- 00BEKTHUBHO OILICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPOLECCaX;

- KpUTHYECKH OTHOCUTBHCS K IICEBJIOHAy4YHOW HH(pOpMalMU, HeI0OpOCOBECTHOM pekjame B
CpeacTBax MaccoBOW MH(pOpMaLINY;

- OCO3HaBaTb 3HAYEHUE TEOPETUYECKUX 3HAHMN N0 XUMHH JJI1 IPAKTHUUECKON JeATEIbHOCTH
yejoBeKa,’

- CO3/1aBaTh MOJIEIM M CXEMbl JUIs pelleHHs Y4yeOHBIX W IO3HABaTENbHBIX 3ajay, MOHHUMATh
HEO0OXOUMOCTb COOJIOJICHUS MPEANUCAHUN, MPeIIaraeMblX B MHCTPYKLHUSAX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMHUH U JP.



Cucrema OICHKHU M1 KOHTPOJIb INIAHUPYEMBIX PE3YyJIbTaTOB.
(I)OprI KOHTPOJIHA

Copepxanue, GopMbl U MEPUOJUYHOCTh TEKYIIETO KOHTPOJS OMPEICNAIOTCS YYUTENIEM C YUeTOM
CTCTICHH CJIOKHOCTH H3y4aeMOro MaTrepuaja, a TaKKe OCOOeHHOCTeH OOydJaromuxcs Kiacca.
OcHoBHBIMU (pOpMaMH TEKYIIETO KOHTPOJIS SIBJISTFOTCS YCTHBIM U MUCEMEHHBIN OMTPOCHI, XUMUYECKUE
JTUKTAHTBI, TECTHI, KOHTPOJIbHBIC PAOOTEHI.

HroroBas arrecramus 3aruiaHupoBaHa B (popMe UTOTOBOM KOHTPOIHHOU PaOOTHI.
OueHka JTMYHOCTHBIX Pe3yJbTATOB

Ouemca JUYHOCTHBIX PE3yJabTaToOB IIPCACTABIACT coOoi OLCHKY HOCTHXCHUIA O6y‘laIOHII/IMI/ICH B
X04e€ HUX JIMYHOCTHOI'O pa3BUTHS INIAHUPYCEMBIX PE3YJIbTATOB.

dopMHUpOBaHUE INYHOCTHBIX Pe3yIbTaTOB 00ECIEeUnBACTCS B XO/I€ peaTH3al[ii BCEX KOMIIOHEHTOB
00pa30BaTeNpHOrO MPOIlecca, BKI0Yasi BHEYPOUHYIO I€ATEIbHOCTh, Pealn3yeMyIo CEMbEl 1
IIKOJIOM.

OCHOBHBIM 00BEKTOM OLCHKHU JIMYHOCTHBIX PE3YJIbTATOB CIIYKUT C(bOpMI/IPOBaHHOCTB
YHUBCPCAJIbHBIX y‘le6HbIX ﬂeﬁCTBHﬁ, BKJIIOYAaCMBIX B TPHU OCHOBHBIX 0710Ka:

- C(i)OpMI/IpOBaHHOCTB OCHOB Fpa)KHaHCKOﬁ HICHTHUYHOCTHU JIMYHOCTH,

- TOTOBHOCTH K IIEPEXOY K CaMOO0pa30BaHHUIO Ha OCHOBE yUeOHO-TT03HABATEILHONH MOTHBAIINH, B
TOM YHCJIE€ TOTOBHOCTH K BEIOOPY HampaBJIeHUs MPOPHUIBLHOTO 00pa30BaHMS;

- C(bOpMI/IpOBaHHOCTI) COoMaJIbHBIX KOMHGTGHHHﬁ, BKJIIO4Yas1 HEHHOCTHO-CMBICJIIOBBIC YCTAHOBKH U
MOpPaJIbHBIC HOPMBI, OIIBIT COUAJIbHBIX H MCKIITMYHOCTHBIX 0THOIH€HPII>1, IIpaBOCO3HAHUC.

Oco0eHHOCTH OLIEHKH MeTanpeAMeTHbIX pe3yJbTaTOB
OCHOBHBIM 0OBEKTOM OLIEHKH METaNpeIMETHBIX PE3YIbTaTOB SBISAETCS:

- CHOCOOHOCTh M TOTOBHOCTH K OCBOCHHIO CHCTEMATHUYECKUX 3HaHI/II71, HX CaMOCTOATCIIBHOMY
MOIIOJIHCHUTO, IICPECHOCY U UHTCTPALIUU;

- CIOCOOHOCTH K COTPYAHUUICCTBY U KOMMYHHKAIIUU;

- CIOCOOHOCTh K PEHICHHUI0 JUYHOCTHO- U COLMAJIbHO3HAYUMBIX MPOOJEM U BOILIOLIEHHUIO
HalJICHHBIX PELICHUN B IIPAKTHUKY;

- CITIOCOOHOCTH U TOTOBHOCTH K Mcnoib3oBaHuio KT B nienax oOyueHus 1 pa3BUTHS;
- CHOCOOHOCTB K CaMOOPTaHU3alNH, CAMOPETYJISIIMU U peQIIEKCUU.

OueHka JOCTHXKEHHUS METANpPEIMETHBIX pPE3yJIbTaTOB MOXET MPOBOJUTHCS B XOJE Pa3IMYHBIX
npouenyp. OCHOBHOU MpPOLIEypOi UTOTOBOM OLIEHKU JOCTUKEHUSI METANPEIMETHBIX PE3yJIbTaTOB
SIBJISIETCS 3allIUTa WHANBUyAJIbHOTO MPOCKTA.



Oco0eHHOCTH OLIEHKH NPeIMEeTHBIX Pe3y1bTATOB

OCHOBHBIM OOBEKTOM OIICHKHU MPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUU C TPEOOBAHUSIMU
Crannapra sSBISETCS CIIOCOOHOCTD K PEIICHHUIO Y4eOHO-TI03HABATENIbHBIX U Y4eOHO-TTPAKTUYECKIX
3aJla4y, OCHOBAHHBIX Ha U3y4aeMOM y4eOHOM MaTepHalie, C UCII0JIb30BaHUEM CIIOCOOOB JCHCTBHIA,
pENeBaHTHBIX COACP)KAHUIO YUEOHBIX MPEIMETOB, B TOM YHCIIE METAPEAMETHBIX
(MO3HABATENbHBIX, PETYISITUBHBIX, KOMMYHHUKATUBHBIX) IEHCTBUI.

OueHka TeCTOBbIX U KOMOMHUPOBAHHBIX KOHTPOJbHBIX PadoT.
[Ipu npoBeneHnn TECTOBBIX PadOT 10 OUOJIOrMH KPUTEPUU OLICHOK CIIeAYIOIIHE:
«5» - 85—-100 %;
«» -711 — 84 %;
«3» - 50— 70 %;

«2» - menee 50 %.

OneHka BbINOJIHEHUS NPAKTHYECKHX PadoT
Ounenka "S" craBuTCs, €CIM yUYECHUK:
1. IIpaBUIIBHO OmpeneniI LEb ONbITA.
2. Boimonuun paboTy B MOJIHOM 00beMe ¢ COOMI0IeHHEeM He0OX0IUMOM MMOCNIe0BaTeIbHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHUM.
3. CaMOCTOATENBHO U PALMOHATIBHO BHIOPA U OATOTOBMII AJIS OIIBITA HEOOXOMMOE
000pyI0BaHUE, BCE OMBITHI ITPOBEII B YCIOBUSAX U PEKUMAX, 00ECIICUNBAIOIINX MTOTyUYEHHE
PE3yJIbTaTOB M BHIBOJIOB C HAHMOOJIBIIEH TOYHOCTBIO.
4. Hay4Ho rpaMOTHO, JJOTHYHO OIKCaN Ha0JII0IeHUs U COPMYIMPOBAJ BBIBOBI U3 ONbITa. B
MPEJICTaBICHHOM OTUYeTe MMPABUIILHO U aKKYPaTHO BBIMOJIHUI BCE 3aIIUCH, TAOJINIIbI, PUCYHKH,
rpaduKy, BBIYMCIECHUS U C/IeJ1aJl BBIBOBI.
5. IlposiBiisieT opraHU3allMOHHO-TPY/IOBbIE YMEHUS (TIOAIEPKHUBAET YUCTOTY paboyero Mecra u
MOPSAZIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET PacXOHbIE MaTepUabl).
6. DKCIEepUMEHT OCYIIECTBIISIET 10 IUIaHy € YYeTOM TEXHUKH 0€30MaCHOCTH U NMpaBUJI pabOThI €
MarepuaiamMu 1 000pyJ0BaHUEM.
Ounenka "4" craBuTCs, €CIHM YUYECHUK:
1. OnbIT MPOBOAMII B YCIOBUSIX, HE 00ECIIEUNBAIOLIUX JOCTATOUHON TOYHOCTH U3MEPEHUH.
2. Winu 6bU10 TONYIIEHO ABA-TPU HeloueTa.
3. Unu ue 6omnee oHOM HErpyOOH OMIMOKU M OJTHOTO HEAOYETa.
4. lnu 5KCIEpUMEHT NPOBEJIEH HE MOITHOCTBIO.
5. nu B onucaHuy HaOJIIOIEHUI U3 OMbITa JOIMYCTHJI HETOYHOCTH, BBIBOJIbI C/EJIall HEMOJIHBIE.
Ounenka "3" craBuTCs, €CIM YUYECHUK:
1. IIpaBMiIbHO OTpeneuI 1eb ONbITa; padOTY BBIMOIHSIET MPaBUIbHO HE MEHEE YeM HAIlOJIOBUHY,
0JTHaKO 00BEM BBIMOJIHEHHON YaCTH TAKOB, YTO IO3BOJISET MOIYUUTh MPABUIIbHBIEC PE3YJIbTAThl U
BBIBOJIbI 10 OCHOBHBIM, IPUHIIUIIAATIBHO BaKHBIM 33aJja4aM paboThlI.
2. Vinu non6op o0opynoBaHus, 00bEKTOB, MATEPHAIIOB, a TAKXKE paOOTHI IO HAYaly OMBITA IPOBET
C TIOMOILIBIO YUHUTEIS; WK B XOJI€ MMPOBEACHUS ONbITA U U3MEPEHUIN ObUIH JOMYIIEHbI OUTHOKH B
OINMCaHUU HaOIr01eHuH, (POPMYITUPOBAHUN BBIBOIOB.
3. OnbIT IPOBOAMIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPUBEJIO K MOITYYEHUIO PE3YJIbTAaTOB C
OoJbLIIeH MOTrPETHOCTHIO; UM B OTYETE ObUIN JIOMYIIEHBI B 00IIEH CII0KHOCTH HE OoJiee AByX
omuOO0K (B 3aMHCIX €IUHUII, U3MEPECHUSIX, B BRIYUCICHUIX, TpauKax, TabIuIax, cxemax, 1 T.11.)
HE MPUHLIUITHAIBHOTO ISl JTaHHOU pabOThI XapakTepa, HO MOBIUSIBIINX HA PE3yJIbTAT BBHIIOIHEHUS.
4. lonyckaet rpyOyro ommoOKy B X0/ SKCIIepuMeHTa (B 00bICHEHUH, B 0popMIIeHUU pabOTHI, B




COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ MaTeprajaMyu U 000pyIOBaHUEM),
KOTOPAst UCIPABJISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Onenka "2" cTaBUTCS, €CIIHU YUYEHUK:

1. He omnpenemnut caMOCTOSITENILHO TEJTb OIBITa; BBITOIHWI Pa0OTy HE MOJHOCTHIO, HE IO OTOBHUI
HY>KHOE 000pYJI0BaHUE U 00HEM BBIMOJIHEHHON YaCTH PabOThI HE TMTO3BOJIAET CAENATh MPABHIBHBIX
BBIBOJIOB.

2. Vinu ombITHI, U3MEPEHUSs, BBIYUCIICHUS, HAOIIOJCHHUS TPON3BOIMIINCH HETIPABHIIBHO.

3. Wi B xo1e paboTHI ¥ B OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYCHHBIC B
TpeboBaHUsX K oreHke "3".

4. lonyckaet aBe (1 Oosiee) rpyObIe OIIMOKHU B X0/1€ DKCIIEPUMEHTA, B 00BSICHEHUH, B 0(OpMIICHUN
paboThl, B COOJIIOICHIH TTPABUII TEXHUKH OE30MACHOCTH MPU paboTe ¢ BEUIECTBAMU H
000pyI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTh JJAXKE 110 TPEOOBAHHIO YUUTEIIS.

OueHka yCTHOIO OTBeTa yYAIIMXCH
Otmetka "5" cTaBuTCA B ciydae:

1. 3naHus, TOHMMAaHUS, TIYOMHBI YCBOGHHUS OOydYalOmMMCS BCEro O0BEMa MPOrpaMMHOIO
Mmarepuara.

2. YMeHus BBIACIIATh TJIABHBIC ITOJIOKCHUA B H3YYCHHOM MAaTCpuajic, Ha OCHOBAHHU q)aKTOB n
IIpUMCPOB O606H_IaTB, ACJIaTh BBIBOJbBI, YCTAHABJIMWBATH MCKIIPCAMCTHBIC W BHYTPUIIPECAMCTHBIC
CBsA3H, TBOPUYCCKU MPHUMCHACT IMOJYUCHHBIC 3HAHUS B HE3HAKOMOM CUTyaluru.

3. OrcyrcTBUE OHIMOOK M HEJIOUETOB MPU BOCIPOU3BEACHUM M3YYEHHOI'O MaTepualia, pu YCTHBIX
OTBETaX YCTPaHEHHE OTAEIbHBIX HETOYHOCTEH C MOMOIIBIO JIOMOJHHUTEIHHBIX BOIPOCOB YUHTEIS,
COOITI0/ICHHE KYJIBTYPBI TUCBMEHHON M YCTHOM peuH, MpaBui 0(OPMIICHUS MICEMEHHBIX Pa0oT.

OrMmertka "4":

1. 3HaHMe BCEro N3y4eHHOI0 MPOrpaMMHOI0 MaTepHaIa.

2. YMeHMi BBIACTATH TJIaBHbIE MOJOXKEHUS B M3YYEHHOM Marepuaie, Ha OCHOBaHMU (DaKTOB U
pUMeEpPOB 000011aTh, JeNaTh BBIBOJBI, yYCTaHABIUBAaTh BHYTPUIIPEAMETHBIE CBS3H, MPUMEHSTH
MIOJTyYCHHbIE 3HaHUS Ha IPAKTUKE.

3. HesnauutenbHble (HerpyOble) OMIMOKM M HEAOYETHI TMPH BOCIPOU3BEICHUU H3YYEHHOI'O
MaTepuaina, COONIOJACHHE OCHOBHBIX MPaBUJI KYJIbTYpbl NMUCBMEHHOW M YCTHOW pe4H, MpaBHI
odopmIIeHHs TUCBMEHHBIX PaboOT.

OtMmertka "3" (ypoBeHb NPEACTABIECHUHN, COUETAIOIINXCS C AIEMEHTaMU Hay4YHBIX MOHSATUH):

1. 3HaHMe U yCBOEHUE MaTepuaa Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUMN IIPOTPaMMBI,
3aTpyAHEHHUE MIPH CAMOCTOSATEIILHOM BOCIIPOU3BEICHIH, HEOOX0IMMOCTh HE3HAYUTEIbHOM MOMOIIN

mnpenoaaBaTeiis.

2. YMeHue paboTaTh Ha YpPOBHE BOCIPOU3BEICHUS, 3aTPyAHEHUS [IPU OTBETaX Ha BUJAOU3MEHEHHBIE
BOIIPOCBL.



3. Hanmuue rpy0oii o1mmOKy, HECKOJIBKUX HErpyOBIX MPH BOCIPOU3BEIEHUH N3YYEHHOTO
Marepuraa, He3HAYUTEIbHOE HECOOIIIOICHNE OCHOBHBIX MPABUII KYJIBTYPbI TUCBMEHHOM U YCTHOU
peun, npasmi 0hOPMIICHHUSI TUCBMEHHBIX paloT.

OtMmeTka "2":

1. 3HaHKe 1 yCBOEHHUE MaTepualia Ha YPOBHE HUKE MUHUMAJIbHBIX TPeOOBaHMI TPOrPaMMBl,
OTJIEJIbHBIE NPECTABIECHUS 00 U3yYEHHOM MaTepHalle.

2. OTcyTcTBHE YMEHUI paboTaTh HA ypOBHE BOCIIPOM3BECHHUS, 3aTPyIHEHHS IIPH OTBETaX Ha
CTaHJApTHBIE BOIIPOCHI.

3. Hannuune HECKONBKHUX IPyObIX OIIHOOK, OOJIBIIOTO YUCia HErpyObIX PU BOCIIPOU3BEICHUN

M3y4EHHOI'0 MaTepHasa, 3HaYUTeIbHOE HECOOJII0IeHHE OCHOBHBIX IIPAaBUII KyJIbTYpbl TUCbMEHHON
U YCTHOM peuu, mpaBuil opOpMIIEHUSI TUCbMEHHBIX padoT.

OuneHka caMoCTOSITeIbHBIX PadoT.
Otmerka "S" craBuTCS, €CIIN yUEHUK:
1). BeImoHUI paboTy 6e3 omMOOK U HEJIOUETOB;
2) nomycTui He OoJsiee OTHOTO HEeJloueTa.
OtMmeTka "4" cTaBUTCS, €CIIM YYEHUK BBINOJIHII PaOOTy MOJHOCTHIO, HO JOMYCTHII B HEW:
1). He GoJee 0JTHOM HErpyOOii OIITMOKK U OJTHOTO HEJ0UETa;
2). unu He 6oJiee IBYX HEAOUYETOB.
Otmetka "3" cTaBuTCA, €CIM YUEHUK IPABUIBHO BBIOIHUI HE MeHee 2/3 paboThl MU Oy CTHIL:
1). He Gonee ABYX rpyOBIX OMINOOK;
2). unu He 6osee 0HOM Tpy0oii U 0/IHOI HETrpyOOi OMIMOKU U OJHOTO HEJA0YeTa;
3). unu He Oosee NBYX-TpeX HErpyObIX OLINOOK;
4). unu oJTHOM Herpy0Ooii OMMOKYU U TPEX HETOUYETOB;
5). WK Ipu OTCYTCTBUU OUIMOOK, HO MTPH HAJTMYUU YETHIPEX-TISITH HEJOUETOB.
Otmerka "2" craBUTCS, €CIIN YUEHUK:

1). momycTun 4nciao omubOK U HEJOYETOB MPEBOCXOIAIIEE HOPMY, IIPU KOTOPOH MOKET OBITh
BBICTaBJIeHA oIleHKa "3";

2). WK eCJH MPABUIIHHO BBIMOJTHII MEHEE MOJOBUHBI PaOOTHI.
OoOmas knaccudukanus ormmdoK.
[Ipu onieHke 3HaHUM, YMEHUH, HABBIKOB CIIEIyeT YUUTHIBATh BCE OMUOKU (TPYOBIe U HErpyObIE),




HEZO0YETH B COOTBETCTBUU C BO3PACTOM yUaIIHXCS.

['pyOBIMH CYNTAIOTCSI OUTHOKH:

- HE3HaHWE OIpPE/ICTICHUS OCHOBHBIX IMOHSATUH, 3aKOHOB, ITPABHJI, OCHOBHBIX TOJIOKEHUH , TEOPUH,
He3HaHue GopMyI1, OOIIETIPUHATHIX CUMBOJIOB 0003HAUCHUHN BEIMYUH, €AUHUI] UX U3MEPECHHUS,
HAaUMEHOBAHH STUX SMHHII;

- HEyMEHUE BBIJICIHUTh B OTBETE IJ1aBHOE; 0000IIUTh pe3yIbTaThl H3yUEHUS;

- HEYMEHHE NPUMEHUTH 3HAHUS JJIs PEIICHUs 3a7a4, OObSICHCHHUS SIBIICHUS;

- HEYMEHHUE YUTaTh U CTPOUTH IrpauKu, MPUHIUITHATILHBIE CXEMBI;

- HEYMEHHE MOJITOTOBUTH YCTAHOBKY WJIH JJAOOPaTOpHOE 000PYyA0BaHUE, IIPOBECTH OIIBIT,
HaOII0/IeHue, clIeNaTh He0OX0JUMBbIEC PACUEThl MIIM UCIIOJIb30BATh MOJyUYEeHHbIE JaHHbIC AJIs
BEIBOJIOB;

- HEyMEHUE I0JIb30BaThCS IEPBOMCTOYHUKAMU, YYEOHUKOM, CIIPABOYHHKOM;

- HapYyIICHHE TEXHUKH 0€30IaCHOCTH, HEOPE)KHOE OTHOIIECHUE K 000pYI0OBaHUIO, pUOopam,
MaTepuaiam.

K HerpyObIM OTHOCSTCS OIIMOKH:

- HETOYHOCTH (hOPMYJIHPOBOK, OIPEICICHUN, TOHATUH, 3aKOHOB, TEOPUH, BBI3BAaHHASI HETIOJIHOTON
OXBaTa OCHOBHBIX MPU3HAKOB OMPEIEISIEMOTO OHITHS WU 3aMeHOW 1 — 3 W3 3TUX MPU3HAKOB
BTOPOCTETICHHBIMU;

- OIIMOKY MPHU CHATUU IMOKA3aHHIA ¢ U3MEPHUTEILHBIX IPUOOPOB, HE CBI3AHHBIE C OTPE/ICIICHUEM
LEHBI JICJICHUS [IKAJIbI;

- OmuOKH, BRI3BAaHHBIC HECOOJIFOICHUEM YCIIOBHI IMPOBEICHUS OIBITa, HAOJFOICHUS, YCIOBHIMA
paboThl mprbopa, 000PyAOBAHUS;

- OIMOKY B YCIIOBHBIX 0003HAYEHUSIX HA CXEMaX, HETOYHOCTh rpaduKa;

- HEepalMOHAIBHBIN METO/I PEIICHUs 3a]a41, BBIMOTHEHHS YACTH MPAKTUYECKON padoThI,
HEJO0CTATOYHO MPOyMaHHBIH IJIaH YCTHOTO OTBETA (HAPYIIICHHUE JIOTUKU U3JI0KEHUS, IIOMECHA
OTJICTBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH );

- HEepalKOHAIbHBIE METO/bI pa0OTHI CO CIPABOYHOM JIUTEPATYPOH;

- HEyMCHHE pelIaTh 33J[a4d, BEITIOTHATE 33/IaHUs B 00IIIEM BHUIC.

Henouéramu sSBISIOTCSA:

- HepalnuOHAIbHBIC MPUEMBI BRIUMCIICHHA U IPE0Opa30BaHUi, BBITOJIHEHHUS OIBITOB, HAOJIOICHUH,
MPAKTUYECKUX 3aJaHHi;

- apupMeTUuYeCKHe ONTMOKU B BBIYUCICHUSX;

- HeOpeXHOe BBIMOIHEHHE 3aMucei, YepTekel, cxeM, rpaikoB, TaOJIHII;

- opdorpaduyeckue U MyHKTYallMOHHBIE OITHOKH.

Kpurepnn onieHKH coaep;kaHusi M 3alIMTHI IPOEKTA:
1. CriocoOGHOCTB K CaMOCTOSITENTIBHOMY MPUOOPETEHHIO 3HAaHUH U PELIEHHIO TPo0sieM
Kpurepwii 1.1. ITouck, or60p 1 aeKBaTHOE UCIIONB30BaHNE HH(POPMALIUH
Kpurepuii 1.2. [TocranoBka npo0iembl
Kpurepuii 1.3. AKTyanbHOCT U 3HAUMMOCTb TEMBI IIPOEKTA
Kpurepuii 1.4. Ananu3z xona padboTsl. BbIBO/IbI 1 TEpCIEKTUBBI
Kputepwii 1.5. JInunast 3anHTEpecOBaHHOCTB aBTOPA, TBOPUYECKUI MOIX0A K paboTe
2. ChopMrpOBaHHOCTH MPEIMETHBIX 3HAHUH U CITIOCOOOB JICHCTBHIA
Kputepwii 2.1. I'iyGrHa pacKpbITHsI TEMBI IPOEKTA
Kpwurepnii 2.2. Meronyka ncciae10BaHun
Kpurepuii 2.3. KauecTBO IPOEKTHOTO MPOIYKTa
Kpurepnii 2.4. cnonb30BaHue CpeICTB HAMIAIHOCTH, TEXHUUECKHUX CPEJICTB
3. CchopMUpOBaHHOCTH PETYIIATHBHBIX IEHCTBUI
Kpurepuii 3.1. CoorsercTBre TpeOOBaHUSIM OPOPMIICHHS TUCbMEHHOM YacTH
Kpurepuii 3.2. CooTBETCTBUE CONEPKAHUS TEME
Kpurepuit 3.3. Cuenapwmii 3a1uThl (JIOTUKa U3JI0KEHHST), TPAMOTHOE TIOCTPOEHHE
TOKJIaz1a



4. CchopMupoBaHHOCTH KOMMYHHKATUBHBIX JICHCTBUIA

Kpwurepuii 4.1. YeTKOCTh ¥ TOYHOCTb, YOSIUTEIHHOCTh 1 JJAKOHMYHOCTD

Kpurepuii 4.2 YMeHue oTBedaTs Ha BOIIPOCH], yMEHHE 3aILUILATh CBOKO TOUKY 3PEHUS

[Tpu 5TOM MakcHMalbHas OLIEHKA 110 KaXJI0My KpUTEPHIO He MpeBbiaeT 3 6amioB. [Ipu Takom
MOJIX0/1€ AOCTIKEHHE 0a30BOTO YPOBHS (OTMETKA «yIOBJIETBOPUTEIHHO») COOTBETCTBYET
noy4yeHuto 34 - 36 nmepBUUYHBIX 0aIoB (110 /1Ba 0asuia 3a KaXKIblid U3 KPUTEPHUEB), & JJOCTHIKCHHE
MOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOITYUYeHHUIO 37—48 nepBUYHBIX 0a/IOB (OTMETKA
«xopomio») win 43-51 nepBUYHBIX 0a/UIOB (OTMETKA KOTIUYHOY).

Conepxkanue Kypca xumum B 8, 9 Kiaccax.

Coaep:xarejibHbIe TUHUM NPeIMeTA:

«Bewiecmeo» — B3aMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, IOJIy4EHHs U IPUMEHEHUSI BEIIECTB U
MaTepHalos;

-«Xumuyecxkan peaxyus» — 3aKOHOMEPHOCTHU IPOTEKAHUS U YIIPABJICHUS IPOLIECCAMU TIOJIYUEHUS
U TIPEBPALLECHNUS BEILECTB;

«Xumuueckuii A3v1K» — OINECPUPOBAHUE CHUCTEMON BAKHEWILINX XMMHYECKUX MOHSATUH, BIAJCHUE
XMMHUYECKOH HOMEHKJIATypol M CHMBOJIMKOM (XMMHUYECKMMH 3Hakamu, (opMmyjJamMu u
YPaBHEHUSIMHU);

«Xumua u oncuznvy — COOJIIOJICHHE MPABUII XUMHYECKOH O€30MacHOCTH NpU OOpalleHUuu C
BELIECTBAMM, MaTepHalaMd M XUMHYECKHMMM MpOIECCAaMU B IIOBCEJHEBHOM JKHM3HM M Ha
IIPOU3BOJICTBE.

[Tporpamma opreHTHpPOBaHA HA OCBOCHHE 00YUYAIOIIMMUCS OCHOB HEOPTaHMYECKOW XMMHHU U KPAaTKOE
3HaKOMCTBO C HEKOTOPBIMU MOHATUSAMH U 00BEKTAMU OPraHUYECKOM XMMHUU.

B conpepxxarenbHON nMHUM «Bewecmeoy pacKpbIBAETCS YYEHUE O CTPOEHMM aTOMa U BEIIECTBA,
COCTaBe U KJIacCU(UKAMY XMMUYECKHX BEILECTB.

B conepxarenbHOW JMHUU «Xumuueckas peakyusy PacKpbIBa€TCd YUEHUE O XUMHUYECKHX
mporeccax: KilacCcHU(UKalus XUMHUECKUX pPEaKUMH M 3aKOHOMEPHOCTH MX HPOTEKaHUS;
KAuecTBEHHas U KOJIMYECTBEHHAs CTOPOHBI XMMHYECKHMX MPOIECCOB (pacd€Tbl MO XUMUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUECKUX PEAKIINN).

B conepxarenbHOW JNMHUU «Xumuueckuii A36lk» (HOPMHUPYIOTCS YMEHHUS Y4YalllUXCsl Ha3bIBaTh
BeIIeCTBa 0 GOpPMyJIaM U COCTABIATH (POPMYJIBI IO UX HA3BAHUSM, 3aIMChIBAaTh YPABHEHUS PeaKIIUi
U XapaKTepu30BaTh UX, PaCKpbIBaTh HH(OPMALINIO, KOTOPYIO HECET XUMHUECKas CUMBOJIMKA, B TOM
qucie BelpakeHHas B TabnnuHoit popme (Ilepuonnyeckas cucrema XuMudeckux snemeHToB Jl. U.
MenneneeBa, Tabnuiia pacTBOPUMOCTH BEILIECTB B BOJE); HCIOJIb30BaThb CHUCTEMY XHMHYECKHX
MOHATHUH JUTSl ONMCAHUS XUMUYECKHX OOBEKTOB (JIEMEHTOB, BELIECTB, MAaTEPHAJIOB U MPOLIECCOB).

B conmepxarenbHOW JMHUM «Xumus U OJCU3HLY» PACKPBIBAIOTCS JIOTUYECKHE CBSI3U MEXKIY
CBOWCTBaMHM, IPUMEHEHHEM, MTOyYEHUEM BEIIECTB B JaOOPATOPHBIX YCIOBUAX M Ha MPOU3BO/ICTBE;
bopmupyeTcss KyJabTypa 0€30MaCHOr0 M HKOJOTHUECKH TPAMOTHOTO OOpallleHHs] ¢ XUMHUYECKUMHU
00BEKTaMHU.

B kypce 3HaunTENbHASA POIb OTBOAUTCS XUMUYECKOMY DKCIIEPUMEHTY: IPOBEACHUIO IPAKTHUECKUX
paboT u 1a00paTOPHBIX OMBITOB, PUKCALIMU U AHAINU3Y UX PE3YJIbTATOB, COOJIIOIEHUIO HOPM U ITPaBUII
6e3omacHoil paboThl B XUMUYECKOM KabuHeTe (J1abopaTtopun).

Peanuzarust mporpammbl Kypca B Tporiecce OOydeHHsI TO3BOJIUT OOYYarOIIMMCS TIOHSATh POJIb H
3Ha4YeHHWE XMMUHU CPeAM IPYTUX HAyK O MPHUPOJE, T. €. PACKPHITh BKJIAJ XUMHUHU B (POPMHUpPOBAHUE
L[EJIOCTHOM €CTECTBEHHO -HAYYHON KapTHHBI MUPA.

®opMbl OPraHu3annu Y4eOHOH AesiTeIbHOCTH

@®opmbl  OpraHu3alud  y4eOHOH JesATeNbHOCTH OINpeAeNsioTcsl BUAaMH y4eOHOM paboThl,
cieun(pukoil yuyeOHOM TpyMNIbl, M3y4aeMbIM MaTepuanoM, y4yeOHbIMU LedsIMH. Bo3MOXHBI cie-
JyIOIllM€e OpraHu3alOHHbIE (POPMBI O0yUEHUS.

- KnaccHo-ypouHasi (M3yueHHe HOBOT'O, MPAKTUKYM, KOHTPOIb, JOMOJHUTENbHAs paboTa, YpOKH-
3aueThl). B gaHHOM cilydae HCMOJIB3YIOTCS BCE THUIIBI OOBEKTOB, MEXIPEIMETHBIE CBS3H; IpPH



BBIIIOJTHCHUHM TPOSKTHBIX 33JIaHUi TMOUCK WH(OpMAIMU OCYLIECTBISCTCS YYAIIUMHUCST IO
PYKOBOZICTBOM YUHTEIIS.

- UnnuBuayanbHas U MHAMBUAyaTU3upoBaHHas. Takue (GOpMbI pabOThI MO3BOJISIIOT PEryJIMpOBaTh
TEMIT ITPO/IBMKECHUS B 00YUEHUH Ka)KIOTO IIKOJIBHUKA B COOTBETCTBUU C €T0 criocoOHOCTAMU. [Ipu
paboTe B KOMITBIOTEPHOM KJIacce MO 3apaHee MOoJ00paHHBIM HH()OPMAITMOHHBIM, MPAKTHYECKUM U
KOHTPOJIBHBIM 3aJJaHUsAM (POPMHUPYIOTCS MHANBUTYaTIbHBIC 331aHUS IS YHAIIUXCS.

- I'pynmoBas paborta. IlpeaBaputensHo yunurtenb (GopMHUpyeT OJOKH MM OOmmii 6J0K 00BEKTOB,
10CJIE AEMOHCTPAIUU KOTOPOTO MPOUCXOANUT OOCYKICHHUE B TPyMIIax oOmiel mpo0ieMsl, JInO0 MUHU-
3aJ1a4, KOTOPBIE SBJISIFOTCS COCTABHOM YacThIO 001IIel yueOHoll 3a1aun.

- Buexmnaccnas pabora.

- CamocrosiTenbHass paboTa yyamuxcs MO HM3YYEHHIO HOBOTO MaTrepuana, OTpabOoTKe y4eOHBIX
HAaBHIKOB M HABBIKOB MPAKTHYECKOTO MPUMEHEHHS MPUOOPETCHHBIX 3HAHWH; BBIOJIHEHHE
WHJIMBUIy aJIbHBIX 3aJJaHUH TBOPUECKOTO XapaKTepa.

-[IpakTHKyMBI

- Jlexun

- lucckycumn

8 kiacc

(2 gaca B Hegenmo, 67 4acoB)
Tema 1. [lepBonauanbHblie XuMuueckue nousitus. (15 yacon)

Tena u BemectBa. CBoICTBa BelleCcTB. JTaJIOHHbIE (PU3MUECKHUE CBOICTBA BelllecTB. Marepuana u
MaTtepuanoBeneHue. Poinb XuMuUM B KU3HU COBpeMeHHoro ooOmiectBa. OTHOIIEHHE O0IIecTBa K
XUMUU.: XeMoprius u xemohoousi.

MeTtoasl u3yuenus xumuu. Habmroaenue. DxcnepuMeHT. MogenupoBanue. Mojenu MaTepuaabHbIe
Y 3HAKOBBIC WJIM CUMBOJIBHBIE.

I"azpr. XKunkoctu. TBepable BemiecTBa. B3anmHble mepexoipl MEXAy arperaTHbIMU COCTOSHUSMHU
BEIIIECTBA: BO3TOHKA (CyOIuMaIius) u aecyOauManivs, KOHICHCAIHS U UCTIapeHue, KPUCTaUTH3alus
U TUJIaBJICHUE.

dusnueckue sBieHus. YncThie BelecTBa U CMeCU. [ OMOTeHHbIE U TeTeporeHHsie cMecu. CMecu
ra3oo0pasHble, Xuakue, TBepable. CrocoObl pa3feneHus cMeceil: MmeperoHka Wiu AUCTUIUIALINSA,
oTcTanBaHue, GUIBTPOBAHKE, KPUCTAJUTM3AIMsA, BhIapuBaHue. XpomaTtorpadus. [I[pumenenue »Tux
croco00B B 1a00paTOPHOI MpaKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHYECKUE DJIEMEHThI. ATOM MU MoJIeKyJbl. [IpocThle W CIOKHBIE BEHiecTBa. AJIJIOTPOMHUS HA
npuMepe kuciaopoaa. OCHOBHBIE TMOJIOKEHUS aTOMHO-MOJIEKYJsipHOro yueHus. Monel. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3HaKu (CHMBOJIBI) XUMHUYECKHX 3yieMeHTOB. MHQopmarus, KOTOpyK HECYT 3HAKHM XUMHUYECKHX
AJIEMEHTOB. DTUMOJIOTHSI Ha3BaHUH HEKOTOPHIX XuMHuueckux snemMeHToB. [ICXD JI.1. Menneneena:
KOPOTKOMIEPUOAHBIN U IITMHHONEPHOAHBIA BapuaHThl. [leproasr u rpynmel. [aBHas u moOouHas
noArpynmsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumuueckue (opmynsl. MHaekcbl u kodddunmentsl. OTHOCUTENbHAs MOJEKYJsSpHas Macca.
MaccoBas 10711 XUMHUYECKOTO AJIeMeHTa B coequHeHnu. udopmarus, KOTopyro HECYT XUMUUYECKHE
bopmybL.

Banentnocts. CtpykrypHBIe (HOpMYJbl. XUMHUYECKHAE IJIEMEHTHI C MOCTOSHHOM M TIEPEeMEHHOU
BaJICHTHOCTBHIO. BBIBOJ (QopMmymnbl coenuHeHUs Mo BaneHTHocTU. OmpeseneHue BalEHTHOCTH
XUMHUYECKOTO AeMeHTa mo (Gopmyiie BemecTtBa. CocTaBlieHHE Ha3BaHUNM COCAMHEHUH, COCTOSIIINX
U3 IBYX XMMHYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.



XuMu4eckue peakuuu. PeareHTsl ¥ IpoayKThl peakuuu. [ Ipu3Haku XUMHYECKUX peakluid. Y CI0BUs
WX TPOTEKaHWs W MpeKpalleHusd. Peakuuu ropeHus. DK30TEPMHYECKHUE U HHAOTEPMUUYECKUE
peaxkuuu.
3aKOH COXpaHEHUs1 MacChl BELIECTB. XUMHUYECKHe ypaBHeHUsA. (CoOCTaBlI€HHME XHWMHUYECKHX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XMMUYECKOE YPaBHEHHE.
Knaccudukanus XMMHUYECKUX pPEaKIHMil MO COCTaBy M YUCIY pPEareHTOB M MPOIYKTOB. THIIbI
XUMHUYECKHUX peakiuid. Peaknum coeMHeHus, pa3iokeHus, oOMeHa, 3amenieHus. Karanuzatopsl u
KaTaJlus.
JeMoHcTpanuum (¢ HcnoJib3oBanueM odopyaoBanus «Touka pocray).
Komiekuuu MatepuanoB U U31€IUI U3 HUX.
ArperaTHbl€ COCTOSTHUS BOJIBI.
Pa3nenenue 1ByX HECMEIMINBAIOIIMUXCS )KUJIKOCTEN € TOMOLIBIO AECIUTEIbHON BOPOHKH.
YcranoBka i1 pUIBTPOBAHUS U €r0 padoTa.
VYcTaHoBKa /17151 BBITApUBaHUS U €ro padboTa.
Pa3nenenue kpacsiero Bemiectsa promactepa ¢ moMoIIbI0 OyMaxkHON XpoMaTorpaduu.
Monenu aquioTponHbeIX MOAUGUKALIMN YTIIepo/ia U CEephl.
IToptpeTs n.4. bepuenunyca u JI.11. Menneneena.
Kopotkonepuoansiit u anmuaHonepuoaubid BapuanTel [ICXD JI.M. Menneneena.
B3anmoneiicTBrue CONSIHOM KUCIOTHI C LIMHKOM.
[Tonydenue runpokcuia menu (2) u ero pa3jaoKeHUe Mpu HarpeBaHHH.
JlaGopaTopHble OnbITHI (C HCNIOJb30BaHUEeM 00opynoBanns «Touka poctay).
O3HakOMJICHHE C KOJUIEKIIUEH J1Ta0opaTOPHON MOCYIbI.
[IpoBepka npubopa AJis OJIy4eHUs Fa30B HA FEPMETUYHOCTD.
[IpuroroBneHue reTeporeHHON CMECH IMOPOIIKOB CEPhI U JKEJI€3a U UX PA3ICIICHHE.
B3aumoeliicTBre pacTBOPOB XJIOPUAA HATPHSI M HUTpaATa cepedpa.
[Tonydenue runpokcuia menu (2) 1 ero B3auMOJEHCTBUE C CEPHON KHUCIOTOM.
B3anmozencTere pacTBopa coabl ¢ KUCIOTOMU.
IIpoBepka 3aK0Ha COXpaHEHHS MacChl BEIIECTB HA IPUMEPE B3aUMOJIEHCTBUS IEI0UU U
KHCIIOTBHI.
8. PaznoxeHue nepokcuia BOAOPOAa ¢ MOMOIIbIO OKCHa MapraHua (4).
9. 3amemieHue KeNe30M MEIU B MEHOM KYIIOpOCe.
IIpakTnyeckune padoTei(c HCNOAb30BaHueM o0opyaoBanus « Touka pocray).
1. 3nakomcTBO ¢ 1abopaTopHbIM 000pyoBaHueM. [IpaBuia TexHukH 0€30MaCHOCTH TpH padboTe
B KabuHeTe XxumMuu. Hexkotopslie Buabl paboT.
2. HaGmronenwe 3a ropsmieit cBevoit
3. AHanu3 MouBBHI.

NoabkowhE

Pasnen 2. Baxkneiimme npeacTraBuTe I HEOPraHM4ecKuXx BemecTs. KonnyecrBeHHnble
OoTHOIIeHHusI B xumuu. (17 yacoB)

CocraB Bozayxa. [lonstre 00 06beMHOI 10JIe KOMIIOHEHTA MPUPOJHON Ta30BOM CMECH — BO3/yXa.
Pacuer o6beMa KOMIIOHEHTA ra30BO CMECH 10 €ro 00BEMHOM J10J1e 1 HA000POT.

Kucnopon. Ozon. Iomydenne kucinopona. CoOupanue u pacro3HaBaHHE KUCIOPOIa. XUMUUYECKHE
CBOMCTBA KHCJIOPOJA: B3aMMOJEHCTBHE C METalIaMHM, HEMETAUIaMU U CJIOKHBIMM BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciaopoaa B mpupoze.

Oxcunpl. O6pazoBaHre Ha3BaHUNM OKCHAOB MO UX ¢dopmyinaM. CocTtaBieHre GOpMys OKCHAOB IO
Ha3BaHUAIM. HpeJICTaBI/ITeJ'II/I OKCHJOB: BOJa, er’IGKHCJ’IBIfI ra3, HeramecHasa U3BCCTh.

Bonopon B mpupoxe. ®Pusznueckue M XMMHUYECKHE CBOMCTBA BOJOpOJA, €ro IOJYyYEHUE U
MIPUMEHEHHUE.

Kucnotsl, ux cocras u knaccupukanus. Muruduropsl. Tabnuua pactBopumoctu. CossiHas U cepHast
KHCIIOTHBI, UX CBOMCTBA U MMPUMCHCHHUC.



Counu, ux cocTas 1 Ha3BaHus. PacTtBopuMocTs coiiell B Boze. [IpeacraBurenu conei: Xaopua HaTpus,
kapOoHaT HaTpusl, pocdar KanbIus.
ITocrosinnas ABorazapo. KonnuectBo BemectBa. Monb. MonspHas macca. KpartHble equHUIIBI
U3MEpPEHUsT KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MIJIJIUMOJISIPHAS U KWIJIOMOJIIPHAS
MaccChl BELIECTB.
PacyeTsl ¢ HCIIOJIB30BAHUEM MOHATHM «KOJIMYECTBO BEUIECTBA», «MOJIAPHAS MAacca», «IIOCTOSHHAs
ABorazpo».
3akoH ABorazipo. MosnspHslil 00beM ra3o00pa3HbIX BemiecTB. OTHOCUTENbHAS MJIOTHOCTh OJJHOTIO
rasa 1o Jpyromy.
KpatHble ennHuUIBI U3MEPEHHS KOJIMYECTBA BELIECTBA —MUIIJIMMOJIAPHBIN U KWJIOMOJISIPHBIN 00bEMbI
ra3os.
PacyeTsl ¢ MCIOIB30BAaHUEM MOHATHI «KOJUYECTBO BEILECTBA», «MOJISIPHAs Macca», «MOJIIPHBIN
00BEM Ta30B», «YUCIO0 ABOTAAPO».
I'mapocdepa. KpyroBopor Boasl B mnpupoje. Pusznyeckue M XHUMHUYECKHE CBOWCTBA BOJBI:
B3aUMOJICHCTBUE C OKCUIAMMU.
OcHoBanus, ux cocras. PactBopuMocTs OCHOBaHUM B BoJe. M3MeHeHue OKpacku MHAMKATOPOB B
mesnoyHou cpene. IpencraBurenu menoyen: rTuAPOKCH Il HATPHUSL, KIS M KaJIbIIU.
PactBopurens u pacrBopeHHoe BemecTBo. PactBopsl. PactBopenue. I'mapartel. MaccoBas noiis
pacTBOPEHHOro BelllecTBa. Pacyerbl, CBS3aHHBIE C MCIOJIb30BAaHUEM IOHATUS»MAcCOBas J0Jid
PacTBOPEHHOTO BELIECTBAY.

JdemoHcTpaumu.
[TonydyeHue kucaopo/ia pa3yioxkeHUEM NIEpMaHraHaTa Kajius U IepoKcua BoAopoa.
Cobupanue METOJIOM BBITECHEHHS BO3/LyXa U BOJIBI.
Pacno3naBanue kuciopoaa.
Komnexknus oxcuios.
[Tonmyuenue, cobupanue, pacrio3HaBaHUE BOAOPO/IA.
I'openue Bogopona.
B3aumoneiicTBue BoI0Opoia ¢ OKCHIOM MEJIH.
[IpaBuio pa30aBieHus: CEpHON KUCIIOTHI.
Konnekuus conei.
Tabnuia pacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIeil B BOJIE.
HekoTopele MeTabl, HEMETAIIBI M COEAMHEHMSI KOJIMYECTBOM BEILIECTBA B | MOJIb.
Komtekuust oCHOBaHHUH.

JlabopaTopHble onbITHI (€ HCMOJIL30BaHMEeM 000pyaoBanns «Touka pocTay).

10. ITomyTHeHUE U3BECTKOBOW BOJIBI ITPH MPOIYCKAHUM YTIEKUCIOTO rasa.

11. Tlomydenue BoAOpOJa B3aUMOIEUCTBUEM IIUHKA U COJISTHOM KHCIIOTBHI.

12. Pacno3HaBaHWe KMCIOT MHIUKATOPAMHU.

13. M3MmeHeHHME OKpacKU MHIMKATOPOB B MICIIOYHOM cpejie.

14. OsnakomiieHHWEe C IpernapaTaMM JOMAIIHEH WM IIKOJIbHOW amnTeuyku — pacTBOpaMU

IIEPOKCHUA BOJOPO/Ia, CHIUPTOBOM HACTOMKH HOJa U HALIATBIPHOIO CIIUPTA.

IIpakTH4eckne padoThI (¢ HCMOIb30BaHHEM 00opynoBaHus «Touka pocra»).

4. Tlomyuenue, coOMpaHue U paclo3HaBaHUE KHCIOPO/A.

5. Tlomydenue, cobupaHue u pacrio3HaBaHUE BOJAOPO/IA.

6. IIpuroroBiieHne pacTBOPOB COJIEH C UX 3aJJaHHON MaccoBOil 1oMeil.

7. Jomaninuii sxcriepumenT Ne 1 « BeipanuBanie KpUCTAIIIOB aJFOMOKAIMEBBIX KBACIIOB MM MEIHOTO

KyIopoca»
Pa3nen 3. OcHOBHBIE KJIACCHI HEOPTraHUYECKHUX COeAUHEHM . (9 yacoB)

OO6o6menre cBefeHnii 00 oOkcuaax, WX KiIaccu(UKalMK, HA3BaHUAX M cBokcTBax. CrocoObl
MTOJTYYEHUST OKCUJIOB.



OcHoBaHus, WX KilaccupuUKalvs, Ha3BaHUS © CBOHCTBA. B3auMonelCTBHE ¢ KHCIOTaMH,
KHCJIOTHBIMH OKCHJIAaMU U COJISIMU. PazjioxeHnne HepacTBOpUMBIX OCHOBaHUH. CrIOCOOBI MOTyUYeHUs
OCHOBaHUIA.
Kucnotsl, ux knaccudukanus u HazBanus. OOIIre XUMUYECKUE CBOMCTBA KUCIIOT. B3anmoelicTBre
KHMCJIOT C METAJUIAMU. DJIEKTPOXUMHUUYECKUH psAJl HANIPSOHKEHUM MeTauioB. BzaumoielicTBue KUCIOT ¢
OKCHJIAaMU METAJJIOB. B3aumoneicTBUE KHUCIOT C OCHOBAaHUSMHU — PEAKLUMs HEWTpaau3aluu.
B3aumoneiicTBue kucnot ¢ cosisiMu. [lomyderre 6ECKUCIOPOAHBIX U KUCIOPOACOACPKAIINUX KHCIIOT.
Comm, ux knaccudukanus u CBOMcTBA. B3anuMozeicTBrue comieil ¢ MeramiaMu, 0COOEHHOCTH ATHX
peakuuii. BzaumoaencTBue coJiei ¢ COJISMH.
['enernueckue psapl MeTauia U HemeTasia. ['eHeTudeckasi CBA3b MEXKy KJIacCaMu HEOPTaHUYECKHUX
BCIISCTB.

JlabGopaTopHble ONBITHI (€ HCIOJIb30BaHUEM 000opynoBaHus «Touka pocTay).

15. B3aumoaelicTBHE OKCHIA KaIbIHS C BOJOM.

16. ITomyTHEHHE U3BECTKOBOW BOJIBI.

17. Peakuus HEUTpanu3aium.

18. [Mony4enue ruapokcuaa Mmeau (2) U ero B3auMoJIeHCTBUE C KUCIOTOM.

19. Paznoxenne rugpokcuaa Mean (2) mpu HarpeBaHUU.

20. B3anMoelicTBHE KUCIOT ¢ METaUIaMH.

21. BzaumoeiicTBie KHCIIOT C COJISIMU.

22. O3HaKOMJIEHHUE C KOJUIEKIIMEN COJIEH.

23. BzaumopeiictBue cynbdara menu (2) ¢ KeIe30M.

24. B3auMoIeliCTBUE COJIEHA C COJISIMU.

25. 'enernyeckas CBsI3b Ha MIPUMEPE COCTMHEHUN MEITH.

IIpakTHyeckune padoThI (¢ HCHOIb30BaHNEM 000opynoBanus «Touka pocray).

8. Pemenue 3KkCIepUMEHTAIBHBIX 3a]1a4.

Paznen 4. Ilepuoanuecknii 3axoH u [lepuognueckas cucreMa XMUMUYECKUX 3JIEMEHTOB
JA.A. MenaeneeBa u crpoeHre aroma. (8 yacos)

EcrecTBeHHBIE ceMelCTBa XMMHMYECKUX 3JIEMEHTOB: IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METAJLIbI,
raJloreHbl, HHEepTHBIE Ta3bl. AM(MOTEPHOCTb. AMGOTEpHbIE OKCHBI U THAPOKCHbI. KoMmIiekcHble
COJIN.
Otkpsitue .M. Menneneessim 113 u cozganne um I1CXO.
AToMmbl Kak (hopMa CyIIECTBOBAHHS XMMHUYECKUX 3J€MEHTOB. OCHOBHBIE CBEAECHUS O CTPOECHUU
aToMOB. Jloka3aTenbCTBa CI0KHOCTU CTpoeHust aroMoB. OnbiThl Pesepdopaa. [Inanerapuas Moaens
CTPOEHHSI ATOMOB.
CocTtaB aTOMHBIX sep: NPOTOHBI, HEUTpOHBI. OTHOCUTENBHAs aTOMHas Macca. B3auMocBA3b
MIOHATUI «IIPOTOHY», KHEUTPOH», «KOTHOCHUTEIIbHASL aTOMHAsI Maccay.
Mukpomup. DNEKTPOHBI. CTPOCHHUE NIEKTPOHHBIX YPOBHEH aTOMOB XMMHUECKUX 311eMeHTOB NeNe |-
20. [TonsiTHe 0 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.
M3oronsl. ®usnueckuid  cmplca  cuMmBoiuKK  Ilepuoguueckoit  cucrembl.  CoBpeMeHHas
dbopmynuposka [13. U3MeHeHust CBOMCTB 2JIEMEHTOB B EPUOAAX U TPYMIAX, KaK PYHKIHS CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTUKa 3JIEMEHTAa-MeTallla U 3JIEMEHTa-HeMeTauia no ux nosioxenutro B IICXD JI.U.
Meneneesa.

JdemoHcTpaumnu.
Paznuunsie popmel Tabmun [1C.
Monenuposanue noctpoenus I1C JI, 1. Menneneesa.
Monenu aToMOB XUMUYECKHUX JIEMEHTOB.

e Mopaenu aToMOB 31€MEHTOB | — 3 eprooB.

JlabopaTopHbIie onbIThI (C MCIOJIb30BaHUEeM o0opynoBanus «Touka pocray).
26. [TomyueHune aMm(pOTEpHOro TUAPOKCHIA U UCCIIeI0OBAaHUE €r0 CBOMCTB.



Paznen 5. Xumnueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peakiuu. [loBTopeHue.
(18 uacos)

HNonnast xumudeckast cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTauioB. CXeMbl
00pa3oBaHMs MOHHOHM CBSI3M JUIsi OMHAPHBIX COCMUHECHHMH. VOHHBIE KPUCTAUTMYECKUE PEUIECTKH U
¢u3nveckre CBOMCTBAa BEIIECTB C 3TUM THUIIOM pemieTkd. [loHsTHE O (OpMYIBbHON eauHuIEe
BCIIIECTBA.
KoBaneHnTHass XuMHuYecKas CBSI3b. OJEKTPOHHBIE W CTPYKTypHBbIE ¢opmynbl. KoBaneHTHas
HeroysipHast CBsi3b. CXxembl 0Opa30BaHMsS KOBAJEGHTHOW CBSI3M JJIA OWHAPHBIX COCTMHCHHM.
MonekyJiapHblE M aTOMHbBIE KPUCTAJUIMYECKHUE PEIIETKH, U CBOMCTBA BELIECTB C ATUM THUIIOM
pELIETOK.
DNEeKTPOOTPULIATETLHOCTh. Psiji anmekTpooTpuniareabHoCcTH. KoBaneHTHas moJisipHas XUMHUYECKas
cBs3b. Cxembl 00Opa3oBaHHMS KOBAJICHTHOM TIOJISIPHOM CBSI3M JUIsi OWHApPHBIX COCIWHCHMIA.
MonekyJiapHbI€ U aTOMHBIE KPUCTAINIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.
Merainueckass XUMHUUYECKasl CBS3b W MeETaJUIMYEcKash Kpuctajuinueckas pemietka. CBoOHCTBa
BEILIECTB C 3TUM THUIIOM PelIeTOK. EquHas npupoaa XMuMUYECKUX CBA3EH.
Crenenb okucienus. CpaBHEHUE CTETICHEH OKUCIICHUS M BajeHTHOCTU. [IpaBuiia pacuera cTeneHu
OKHUCJICHUS TI0 (popMyJIaM XUMHUYECKUX COSIMHEHUH.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiiuu. OnpenesieHue CTeNeHed OKUCICHUS IS DJIEMEHTOB,
o0pa3yromMx BemIecTBa pPAa3HBIX KIACCOB. Peaknuu WOHHOTO OOMEHa H  OKHCIUTEIBHO-
BOCCTAHOBUTENbHbIE peakuuu. (CocCTaBleHHE YPAaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii METOJIOM JIEKTPOHHOTO OayiaHca.

JdemMoHcTpanuu (¢ ucnoyib3oBaHueM 06opyaoBanusi «Touka pocray).
BuneodparmenTs! u cnaiipl «loHHAS XMMUYECKask CBS3bY.
Kommexmus BenecTs ¢ HOHHOM CBA3BIO.
Mojenu HOHHBIX KPUCTAINIMYECKUX PEIIETOK.
BuneodparmenTsl u cnaiasl «KoBaneHTHas XUMUYECKas CBSA3bY.
Konnekuus BemecTB MOJIEKYJISIPHOTO U @aTOMHOTO CTpOeHUs. MoieNin MOJNEKYJISIPHBIX U
ATOMHBIX KPUCTAINTMYECKUX PEIIETOK.
Cnaiigel « MeTamnyecKkas XUMHYECKAs CBSI3hY.
o Komaeknus «MeTallbl U CIIaBbDy
e B3anmonaeincTBue IUHKA C CEPHOU U COJITHOM KHUCIIOTOM, XJIOPUIAOM MEJIH.

Xumua.9 kiaace.

(2 yaca B Hezemnto, 68 YacoB)

IMoBTOpEeHue u 0000MIeHNe 3HAHUI 110 KYypcy 8 kiacca (12 yacoB)

bunapusie coemunenus. Oxcuabl coneoOpasylolie U HecoleoOpasyromme. [ UApOKCHABL:
ocHOBaHUs, aMmpoTepHbIe, KUCTOThL. Cpennue, kucisie, ocHoBHbIE COJIN.
OO6o0menre cBeaeHUN O XUMHYECKUX peakiusx. Kraccupukanus XUMUYECKUX peakluid 1o
Pa3IMYHBIM OCHOBAHHSIM: COCTABY M YHCIy PEardPYIOMUX U 00Pa3yIOIIUXCS BEMIECTB, TEIIOBOMY
a¢dekTy, HanpaBIECHUIO, U3MEHEHHIO CTETICHEW OKHCIIEHUS SJIEMEHTOB, 00pa3yIoINX pearupyolime
BelIeCTBa, (pasze, NCIIOJIb30BAHUIO KaTaIN3aTopa.
[ToHsATHE O CKOPOCTH XMMHUYECKOH peakiuu. DakToOpbl, BIMSIONIME HA CKOPOCTh XUMHYECKHX
peaknuii: TpUpOJia PEarnpyroIIUX BEIIeCTB, WX KOHICHTpAIlMsA, TeMIleparypa, IUIOIIAlb
CONPUKOCHOBEHHUS, HAIMYKNE KaTanu3aropa. Katamms.
JdeMoHcTpanuu(c HCMoab30BaHHeM 000pyaoBaHuA « Touka pocTay).

e (O3HaKOMIICHHE C KOJUICKIIUSIMHU METAJIOB U HEMETAIIIOB.

e O3HaKOMIIEHHE C KOJUICKIIUSIMHU OKCHIIOB, KUCIIOT U COJICH.

e 3aBHCHUMOCTH CKOPOCTH XHMHYECKOHW pEakIiy OT MIPHPOJIBI PEaruPYIOIINX BEIIECTB.

e 3aBHCUMOCTH CKOPOCTH XHMHUYECKOM peakIiy OT KOHI[EHTPAIIUU PearupyIONIiX BEIIeCTB.



e 3aBUCUMOCTb CKOPOCTM XMMHUYECKOH peakiuuu OT IUIOLaJd  CONPUKOCHOBEHMS
pearupyomux BeIecTB («KUISIIIUN CI0» ).
e 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM peakLuu OT TEMIIEPATyphl pearupyoiiyx BEIIECTB.

JlabopaTopHble onbITHI (¢ HCNOJIB30BaHMEM 000pyaoBaHns «Touka pocTay).
1. B3aumojelicTBue aMMHuaKka v XJIOpoBOJA0pOa.
2. Peakuust HeMTpaau3alum.
3. HaGmonenue TemaoBoro 3¢gdexra peakiiuyu HeHTpaau3aiu.
4. BzaumoseiicTBue cepHoil KUcioTsl ¢ okcuiom meau (II).
5. Paznoxenue nepokcua BoJopo/ia C IMOMOIIBIO KaTanasbl KapToders
6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKklMM OT MPUPOAbl pEarupyromux BEIeCTB Ha IpUMeEpe
B3aMMO/ICIICTBHS PACTBOPOB THOCY Ib(haTaHaTpus U Xjiopuaa 6apusi, TuocyibdaTa HATPUS U COISTHON
KHCIIOTBHI.
7. 3aBUCUMOCTb CKOPOCTU XUMHUUYECKOW PEAKIIMHU OT MPUPO/Ibl METAJUIOB MPU UX B3aUMOJCIHCTBUU C
COJITHOM KHMCIIOTOM.
8. 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOW pEaKLMH OT MPUPOJbI KHCIOT MPU B3aUMOJCHCTBUU UX C
KEJEe30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKLIMK OT TEMIIEPATYPBL.
10. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peaKIIMU OT KOHLEHTPALIUH.
11. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM PEAKUMU OT IUIOIIAJNA CONPUKOCHOBEHHUS PEATUPYIOLINX
BELIECTB.
12. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEaKIMK OT KaTaau3aTopa.
[TonsiTie 00 3NEKTPOJIUTUYECKOW JTUCCOLMALUHU. DJIEKTPOJIUTHl U HEIJIEKTPOJUTHL. MexaHusm
JUCCOLIMAIMU 3JIEKTPOJIUTOB C PA3IMYHBIM XapakTepoMm CBs3u. CTENeHb 3JIEKTPOIUTHYECKOU
nucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.
OCHOBHBIE TOJOXEHHUS TEOPUU DIICKTPOIUTUUYECKON auccorumanuu. Knaccudukanus MOHOB U UX
cBolicTBa. KHCIOTHI, OCHOBaHUS M COIM KaK DJEKTPOIUTHI. VX KitacCH(pUKaIMS U TUCCOIUAIIHS.
OOue XMMHYECKHE CBOMCTBAa KHUCJIOT: M3MEHEHHE OKpPAacKH HMHJIUKATOPOB, B3aUMOJEHCTBHE C
MeTaJlJIaMH, OKCUJaMH U THJIPOKCHIaMU METAJUIOB U COJISIMU. MoJIeKyJIsIpHbIE U HOHHBIE (ITOJIHBIE U
COKpalIEHHbIE) YPABHEHMSI pEaKLIUN.
XHAMHMYECKUN CMBICII COKpPAlIEHHBIX YPABHEHUW. YCJIOBUS NPOTEKaHUsA pEAKIHUM MEXIy
ANEKTPOJINTAMU 10 KOHIA. Pl akTHBHOCTH METaJlIOB.
OO0muMe XMMHYECKHE CBOMCTBA IIEJIOUEH: B3aUMOACHCTBHE C KHUCIOTAMH, OKCHUIAMH HEMETAJIOB,
cosiMu. O611Me XMMUYEeCKHe CBOIICTBAa HEPACTBOPUMBIX OCHOBAHUM: B3aMMO/IEHCTBHE C KUCIOTAMH,
pa3ioKeHue Npu HarpeBaHUU.
OOu1re XMMHYECKHe CBOMCTBA CPEeTHUX COJIeil: B3auMoJIeiicTBHE ¢ KUCIOTaMH, IIeJI0YaMH, COISIMU
1 MeTayutlamMu. B3anMoaencTBre KUCHBIX COJIEN CO MIET0YaMHU.
I'maponns, kak 0OMEHHOE B3aMMOJIEHCTBHE coJiell ¢ BOJON. ['MApoau3 comu CUIIbHOTO OCHOBaHUSA U
ciaboii kucnoThl. ['uaponus conu cnaboro ocHoBaHMs U cuiIbHOM KucioTel. [kana pH.
CBolicTBa KUCJIOT, OCHOBAHUM, OKCHJIOB U COJIEU B CBETE TEOPHUH IJIEKTPOIIUTUUECKON JUCCOLUALIUN
1 OKHCIIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIHA.
JeMoHcTpanuu(c HCNoJIb30BaHNeM 00opyaoBanns «Touka pocray). .

e lcnblTaHue BEIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.

e 3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTpauuu. " JIBH>KeHue

OKpAILLIEHHBIX HOHOB B 3JIEKTPUUECKOM TIOJIE.

e OrmnpeneneHne XxapakTepa Cpeabl B pacCTBOpax COJEH.
JlaGopaTopHble OnbITHI (C HCNIOJb30BaHUEeM o0opyaoBanns «Touka poctay).
13. luccounanus ciaaObIX JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. VI3MeHeHne OKpacKy MHAUKATOPOB B KMCIOTHOM Cpee.
15.Peaknus HeWTpanu3auuy pacTBOPA MENOYN PATUYHBIMUA KHUCIOTAMU.
16. [onyuenue runpoxcuaamean(Il) u ero B3auMoaencTBUE ¢ PA3IUYHBIMU KUCIOTAMHU.
17. B3aumopeiicTBue CUIbHBIX KHCIOT ¢ okcuaoM mcau(Il).



18-20. B3aumoieiicTBUE KUCIIOT C METaJLIaMHU.
21. KadecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Ilomyuenue cTyAHsI KPEMHUEBOM KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPHU/- WIH CyJb()aT-HOHbI
24. 3meHeHne OKpacKu MHIMKATOPOB B IICJIOYHOU CpeJie.
25. B3auMojelicTBUE MIEI0YEH C YIIIEKUCIIBIM ra30M.
26. KauecTtBeHHas peakiys Ha KAaTUOH aMMOHHUS.
27. llonyuenune ruapoxcuna mcau(Il) u ero paznoxenue.
28. B3anmoeiicTBre KapOOHATOB C KUCIIOTAMH.
29. ITonyuenue ruapokcua sxeneza(Ill).
30. B3aumopelicTBue xeine3a ¢ pactBopoMm cynbhara meau(1l)
IIpakTuyeckue padorTol (¢ MCMOAb30BaHUEM 000pynoBanus « Touka pocray).
1. CBoiicTBa KHUCJIOT, OCHOBaHHWI, OKCHJIOB M COJE€Hl B CBETE TEOPUHU DIIEKTPOJUTHUECKON
JUCCOLIMALMU ¥ OKUCIIUTENIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUN

Hemertayuibl 1 ux coequnenus (25 yacon)
CrpoeHue aTOMOB HEMETAJIJIOB U UX MosoxeHue B [lepuoanueckoii cucreme. Psn
3EKTpOoOTpHUIIaTEIbHOCTU. KpucTaminieckue peméTku HeMETaIOB — MPOCTHIX BEIIECTB.
Annotponus u €€ npuunHbl. @U3nYeckue cBoWcTBa HeMeTauioB. O0IIMe XUMUYECKUE CBOMCTBA
HEMETAJIJIOB:
OKHUCJIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.
["asiorensl, cTpoeHHE UX aATOMOB M MOJIEKyJ1. DU3NYECKHE U XMMUYECKHNE CBOMCTBA raJIOTCHOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB rajlOr€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS B
[Tepuoanueckoii cucreme. HaxoxieHre rajloreHoB B IPUPOJE U UX MOJIyYeHHE. 3HAaYCHUE U
MIPUMEHEHHUE TaJOreHOB.
["anoreHoBOI0POIBI M COOTBETCTBYIOMIME UM KHCJIOTHI: TUIABUKOBAS, COJISTHAS, OpOMOBOIOPOIHAS,
noaoBosiopoaHast. ['amorenuipl. KauecTBeHHBIE peakIuu Ha TaIOTeHUI-UOHBL. [I[puMenenue
COEIMHEHH raJloreHOB U UX OMOJIOTHYecKas poilb.
O6bmas xapakrepuctuka 3aemMeHToB VIA-rpynmnel. Cepa B pupojie 1 €€ nojryueHue. AJIOTPOITHbIE
MoAU(UKAIINH CepPhl U UX CBOIMCTBA. XMMUYECKUE CBOMCTBA CEPHI U €€ IPHUMEHEHHE.
CepoBOZOpO/I: CTPOEHHE MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKUE CBOMCTBA, IIOJyUYEHUE U 3HAUCHUE.
CepoBogoponnas kuciora. Cynbduas u ux 3HaueHue. JIroMuHopopsI.
Oxkcun cepri(1V), cepaucras kucnora, cyibputel. KauecTBeHHas peakiys Ha CyJIbQUT-UOH.
Oxcun cepwi( VI), cepnas kucnora, cynabgatel. Kpucramnoruapatel. KauecTBeHHas peakius Ha
CyJb(aT-HoH.
CepHast KUCIIOTA - CUIIbHBIN 21IeKTpoauT. CBOMCTBA pa30aBIeHHON CepHON KHCIOTHI, KaK TUIMHYHOM
KHUCJIOTBI: B3aUMO/ICHCTBHUE C METaUIaMH, OCHOBHBIMHU U aM(OTEPHBIMU OKCHUJIaMU, OCHOBAHUSIMU U
amOTepHBIMU THAPOKCHIaMH, coNsiMU. KauecTBeHHas peakius Ha cynb(ar-uoH.
OO6m1ast XxapakTepucTUKa 3JIEMEHTOB V A-rpyTinbl. A30T, CTpOEHHE aToOMa M MOJIEKYJIbl. Du3nUecKue
U XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B MPUPOJIE U €ro OMOJIOTHYecKast poilb.
AMMHaK, CTpOEHHE MOJIEKYJIBI U (PU3UYECKHE CBOMCTBA. AMMMAYHas BOJIa,, HAIIATHIPHBIN CIIHPT,
ruapaT aMmMmuaka. JIoOHOpHO -aKIeNTOPHBIN MeXaHU3M 00pa30BaHusl KATHOHA aMMOHHSI.
BoccranoBurenbHbie cBOMcTBa aMmMuaka. Cojii aMMOHUS U MX puMeHeHne. KauecTBeHHas
peakiys Ha KaTHOH aMMOHMUSL.
Oxcupl a30Ta: HECOIE00pas3yIoIUe U KUCIOTHBIE. A30THCTasi KUCIOTa M HUTPUTHI. A30THas
KHUCJIO0Ta, €€ MOJIydYeHHe U cBoicTBa. HUTpartsl.
docdop, ctpoenue aroma u autotponus. Dochuasl. ochun. Oxcua pocdopa(V) u
optodochopnas kucnora. Docharer. Pochopubie ynodpeHus. MHCEKTULIHIBI.
OO6mr1ast xapakTepucTuka 3JeMeHTOB [V A-Tpynmsl: 0COOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX
BEILIECTB U COEAMHEHUN B 3aBUCUMOCTH OT MOJIOKEHUs 1eMeHTOB B [lepronnueckoii cucreme.
VYrnepoa. AnnorpornHbsie MoAUGUKAIIMKU: anMas, Tpadut. AMOpGHBIN YIIEpoa U €ro copTa: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOius. XuMUuecKue CBOMcTBa yraepoaa. Kokcoxummueckoe
MIPOM3BOJICTBO M €T0 MpoAyKins. KapOusr.



Oxkcun yriepona(Il): crpoenune MosekyJsl, moxyueHue u ero ceoicrsa. Okcua yriepoaa(1Vv):
CTPOCHHE MOJIEKYJIbI, IOJyUYEHUE U €ro CBOICTBA. YroapHas KucioTa. Colu yroJbHOW KUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYecKas U MUIIEBAs COJA.
Heopranunueckue u opraHnyecKue BelecTsa. Y riaeBo10poabl. XUMHUYEC KO € CTPOSCHUE
OpPraHMYECKUX BEILECTB, KAaK MOPSAI0K COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.
Mertan, 3TaH, KaK IpeJesibHbIE YIIIEBOJAOPOIbl. DTUIICH U alleTHIICH, KaK HelpeIeIbHbIe
(HeHachllLeHHBIe) yrieBoopoabl. ['openue yrieBonopoaos. KauecTBeHHbIE peakiuy Ha
HemnpeelbHbIE COSIMHEHHUS.
DTUIIOBBIN CIIHPT, €T0 MOJIy4YeHUe, MPUMEHEHUe U (pu3nonorndeckoe aeicTeue. TpéxaTOMHBIM
cnupt raunepul. KayecTBeHHas peakius Ha MHOTOATOMHbBIE CIIUPTHL. YKCyCHasl - IPeICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B nmpupoae. Cunuunabl U cuiiad. Okeu
kpeMHus(1V). KpemHueBast kuciora u €€ Coiu.
[IpousBocTBO cTekia U neMenTa. [Ipoaykius CuanKaTHOW MPOMBIIIJIEHHOCTH: ONITUYECKOE
BOJIOKHO, KepaMuka, papdop, dpasac. OnTudeckoe BOIOKHO.
Hemertanmst B mpupoae. @pakiioHHas MeperoHka ®KUAKOro Bo3yXa Kak crioco0 MoaydeHHus
KHCJIOpOAa, a30Ta, aprona. [lomydenue gocdopa, KpeMHHS, XI0pa, HOJa. DIEKTPOIN3 PACTBOPOB.
[TomydeHnue cepHOIl KUCIOTBI: CHIPHE, XUMU3M, TEXHOJIOTHUUYECKAsk CXeMa, METO/] KUIISAIIETO CIos,
MIPUHLIMIIBI TETJIOOOMEHA, TPOTUBOTOKA U IUPKYJIsiuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbe,
XMMH3M, TEXHOJIOTHYECKAs cXeMa.
JeMmoHcTpanuum (¢ HcnoJib3oBanueM odopyaoBanns «Touka pocray).

e Komnekus HeMeTaIoB.

e  Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MOJICKYJISIPHBIE.

e (O30HATOp U MPUHIUIIBI €r0 Pa0OTHI

e [opeHue HEeMeTaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO

OO0pa31ibl TajJoreHoB - IPOCTHIX BEIECTB.
B3anMoelicTBie TaJloreHOB ¢ METALJIAMU.
BriTecHenue xyopa 6poMOM MM HOJA U3 PACTBOPOB UX COJIEH
Konnekuus mpupoaHbIX COEIMHEHUH XII0pa.
B3aumoaeincTBue cepsl ¢ METAJUIAMH.
["'openue cepbl B KUCIOPOJE
Konnekuust cynbpuaHbix pya.
KavecTBenHas peakuus Ha cysib(HuI-HOH
OO6eclBeunBaHNE OKPAILIEHHBIX TKAHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anmopelicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OO0yriMBaHue OpraHMYECKHUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Huarpamma (( CoctaB Bo3ayxay.
BuneodpparmenTs! u cnaiias! «IItnupu 6azapbi».
[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Paznoxxenne 6uxpomatr aMMOHHUSL.
BzaumopeiicTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO.
- I'openue u€pHoro nopoxa.
Pa3no)xeHne HUTpaTa Kaiausi U TOpEHUE JPEBECHOIO YrojibKa B HEM
- OOpa31sl MPUPOAHBIX coenuHeHuit Gpocdopa.
['openue dhocdopa Ha BO3AyXe U B KUCIOPO/IE.
[Tomyuenue 6enoro ¢hocdopa u UCTIBITAHUE €TO CBOMCTB
Konnekuust «O6pa3ibl NpUPOAHBIX COEAUHEHUHN YTIIEpOoIay

e [loprtper H. a. 3enunckoro. Ilornomenrne akTHBUPOBAHHBIM YTIIEM
pPacTBOPEHHBIX BEILECTB UM Fa30B.



e VYCTpoHCTBO MPOTHUBOTA3a.

e Mopnenu MOJIEKyJI METaHa, TaHa, ’THUJICHA U allETUIICHA.

e BzaumopeiicTBue 3THI€Ha ¢ OPOMHOM BOJON M pacTBOPOM II€pMaHIaHaTa
KaJIUsL.

e (OOuMe XMMUYECKHE CBOMCTBA KHUCIOT Ha IPUMEpPE YKCYCHOW KucioTel. " KauecTBeHHas
peakuus Ha MHOTOaTOMHBIE CITUPTBHI.
Komnexmus «O0pasiibl IPUPOAHBIX COSIMHEHUH KPEMHUS.
Komneknus crekna, KepaMHMKH, HEMEHTA U U3JI€JIUN U3 HUX.
Kosneknus npoayKiuu CUIIMKaTHOM IPOMBIIIIIEHHOCTH.
Buneodparmentst u cnaiiibl «I [pon3BOICTBO CTEKIIA M IEMEHTAY .
Komnekuus «IIpupoaHpie coeIMHEHNS] HEMETAIIIIOB .
Buneopparmentst u  cnaiiapl  «DpaknmMOHHAS TEPETOHKA JKUAKOTO  BO3TYXa»
Buneopparmentsl u cnaiigsl  «llomydeHue Bojopoda, KHUCIOpoJa U TaJOr€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM).
Mopenu anmapaToB AJIsg IPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mogenp Kunsmiero cios.
Mozenb KOJIOHHBI CUHTE3a aMMHUaKa.
Buneopparmentsl u cnaiiapl «IIpon3BoacTBo cepHOil kuciaoTel». " BuneodpparmMeHTs U
cnanapl «IIpon3BoICTBO aMMUaKay.

e  Komekuus «CpIpb€ 1Uis TOJIyYEHUS CEPHON KUCTOTHI».
JlaGopaTopHble OnbITHI (C HCNIOJb30BaHUEeM 00opynoBanns «Touka pocray).
3 1. Pacrio3HaBaHue rajJoreHu1-noHOB.
32. KauecTBeHHbIE peaKkiluu Ha CyIb(aT-uOHBI.
33. KauecTBeHHas peakiys Ha KAaTHOH aMMOHUS.
34. XuMHUueCcKHe CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIMTA.
35. KauectBennsie peakuuu Ha pocdar-uoH.
36. IlonyuyeHue 1 CBOMCTBA YyrOJIbHOW KHCIIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-HOH.
38. IIpomyckaHue yriaeKuciIoro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTPHSL.
IIpakTyeckue padorsl (¢ ucnob30BaHNeM 00opynoBaHus «Touka poctay).
2. VI3ydeHne CBOMCTB COJISTHOM KHUCIIOTBHI.
3. U3y4eHue cBOICTB CEpHON KHCIOTHI.
4. Ilony4yeHne aMMuaKa U U3y4E€HUE €T0 CBOWCTB.
5. IosyyeHue yrieKuciioro ra3a u M3y4eHHue ero CBOMCTB.

MeTtanibl u ux coequHeHus (13 yacon)

[Tonoxxenne meramnoB B Ilepronnueckod cucteMe XMMUYECKUX 3ieMeHToB 1. M. Menneneesa,
CTPOCHHE HX aTOMOB M KPHUCTAUIOB. MeTamnueckas CBA3b M METAJUIMUECKas KpUCTaIMdecKas
pemi€éTka. Pu3MYECKHME CBOWCTBA METAUIOB: JJIEKTPO- W  TEILIONPOBOAHOCTh, OTpakarolas
CIOCOOHOCTb, MIACTUYHOCTb. CrutaBbl YEPHBIE U LIBETHBIE.
MerTaibl Kak BOCCTAaHOBUTEIH. DIEKTPOXUMHUUYECKUH sl HanpshkeHui. B3anMonaelicTBre MeTamioB
C HEMETaJVIaMHU, OKCHJIaMHU, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMUSL.
CrpoeHne aTroMOB M IPOCTBIX BELIECTB MIENIOYHBIX METAJUIOB. 3aBUCUMOCTb (U3NYECKUX U
XMMHUYECKHUX CBOMCTB ILEIOYHBIX METAJUIOB OT 3apsiioB sAep UX aTOMOB. OKCHIBI U TUAPOKCUIBI
HIEJIOYHBIX METAUIOB, WX IIOJYy4Y€HWE, CBOMCTBA, IPUMEHEHWe. BakHeWInnme conM IIeJO0YHBIX
METAJIJIOB, X 3HAYEHUE B )KUBOW U HEKMBOW IIPUPOJIE U B )KU3HU YEIIOBEKA.
CrtpoeHune aTOMOB U MPOCTHIX BEUIECTB LIEJIOYHO3EMETbHBIX METANIOB. 3aBUCUMOCTD (PU3UUYECKUX U
XUMHUYECKHUX CBOMCTB IIEJIOYHO3EMENBHBIX METAUIO B OT 3apsAloB sAep MX aToMoB. OKCUIBI U
TUAPOKCH/IBI IIEJTOYHO3EMENIBHBIX METAJUIOB, UX MOJYyYE€HHE, CBOMCTBA U IPUMEHEHHE. BaxkHeimme
COJIM IENOYHO - 3eMEJIbHBIX METAJUIOB, X 3HAUYEHUE B MPHUPOJIE U KU3HU veroBeka. KapOboHatsl u
TUIPOKapOOHATHI KAJIbLIKS.

"



JKéctkocTh BOIBI: BpeMeHHas M mocTosHHass. CrnocoObl yCTpaHEHUs BPEMEHHOM KECTKOCTH.
CriocoObl ycTpaHeHUs: MOCTOSHHOM >k€cTkocTH. MonuTel. CoequHeHHs] allOMUHUS B IPUPOJIE.
XuMuueckue CcBOMCTBAa amtoMuHUsA. (OCOOEHHOCTM OKCHJAa M THUJIPOKCHJA aJOMUHUS Kak
aM(pOTEepHBIX COeTMHEHHH. BakHelre comn amoMuHus (XJI0pu, cysibdar).
Ocobennoctu cTpoeHus aroma xenesa. JKene3o B mpupozae. Baxkueiime pyabl sxene3a. OKCHIIBI U
ruapokcuabl skenesa(ll) m xemesza(Ill). Comm xenesa(ll) m sxemesza(Ill). OOGHapyxeHHEe HOHOB
KAaTHOHOB JK€JI€3a B pacTBOpE. 3HAaUEHHUE COEIMHEHUH JKele3a.
Koppo3ust xumudeckas M 3JEKTPOXMMHMUECKass. 3aluTa METaUIOB OT KOpPpo3uu. Mertaimibsl B
MpHUpOJie: B CBOOOTHOM BUJE U B BUJe coeanHeHui. [loHaTtue o metammyprun. YépHas U 1BETHAS
Metautyprus. [lupomertammyprus, ruipoMeTailyprus, 3JeKTpoOMeTaILTyprus. JJoMeHHBbIH mporecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIHU3 PACILIIABOB.
JdemoncTpauuu (¢ ucnosib3oBanueM odopyaoBanus « Touka pocray).

e BizaumopeiicTBue HATpUs, TUTHS U KaJbLKS C BOJOM.
['openue HaTpusi, MarHus U kKeje3a B KUCIOPOJIE.
Bcnplika TepMUTHOR cMecH.
B3anmopeiicTBue cMecH MOPOLIKOB CEPhI U JKEJe3a, IUHKA U CEepBI.
B3anmopeiicTBrue aqtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3anmopeiicTBue xene3a u Meau ¢ XJI0pOM.
B3anmopneincTteue Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOM KHCIOTOH
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).
Okpacka mI1aMeHu COEJMHEHUSMHU 1IEJTOYHbIX METAJIJIOB.
Okpacka MmI1aMeHH COEJUHEHUAMM IIETOUYHO3EMENIbHBIX METAILIOB .
l"amenue u3BecTr BOJOM.
[Tonyuenue xKECTKON BOABI B3aUMOIEUCTBUEM YTIJIIEKUCIOTO C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYEHUEM U 100aBKOM COJIBI.
VYcerpaneHue noCTOSHHON KECTKOCTU JOOABKOM COIBI.
MoHUTHI ¥ IPUHIIUT UX IEUCTBUS (BUICOPPATMEHT).
Konnekuus npupoaHbIX COETUHEHUN aTFOMUHUS.
BuneogpparmenTs! u cnaiapl «OKCUA aTIOMUHUS U €70 MOAU(PUKALIII.
[TosryuyeHne ampoTepHOro rUAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €TO CBOMCTB.
Komnekuus « XuMU4eCcKrue NCTOYHUKU TOKAY.
Pe3ynbrarhl JUIMTENBHOIO 3KCHEPUMEHTA MO HU3YUEHUIO KOPPO3UM CTAJIbHBIX HM3IEIHI B
3aBUCHMOCTH OT YCJIOBUH IIPOLIECCOB.
Boccranosnenue menu u3 okcunamenu(Il) Bogopomaom.
BuneodpparmenTts! u cnaiasl «IIpor3BoACTBO UyTryHa U CTAIM.
BuneodpparmenTs! u cnaiasl «3aenus u3 4yryHa u cTajam.
BuneogpparmenTs! u cnaiast «IIpor3BoACTBO aIFOMUHUS.
JlabopaTopHble ONbITHI (C MCNIOJb30BaHUEeM 00opynoBanns «Touka pocray).
39. BzaumopeiictBue *keine3a ¢ pacTBopoM cyibgara meau(ll).
40. ITomyueHne U3BECTKOBOM BOJBI U OIIBITHI C HEM.
41. lMonmyuenune ruapokrcuoB xemne3a( 1) u (I11).
42.KauecTBeHHBIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTH4eckne padoThI (¢ HCMOIb30BaHHEM 00opynoBaHus «Touka pocra»).
6. [TonydeHue >xecTKON BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!.
7. PellieHne 3KCIEpUMEHTAIBHBIX 3a7a4 110 TeMe «MeTabh.

XHMHA M OKpY:Kaomas cpeaa (2 yaca)

Crpoenue 3emmnu: sSApOo, MaHTHS, 3€MHas KOpa, WX XUMHYECKMH cocTaB. Jlutochepa u eé
XUMHU4ecKkuil coctaB. Munepansl. Pynbl. Ocagounsie noposl. [lone3nsie nckonaempie. XUMUYECKUN
cocTaB rusipocdepbl. XuMHU4YeC KU COCTaB aTMOC(HEPHI.
VICTOYHMKM XUMHYECKOTO 3arpsi3HEHHMsI OKpyxkaromed cpeasl. [7o0anbHble 3KOJIOTHYECKHE
mpoOJIeMbl  YeJIOBEYeCTBa: MApPHUKOBBIA J(PQEKT, KHUCIOTHbIE JIOKIU, O30HOBBIE JIBIPHI.



MexayHapoaHOEe COTPYAHUYECTBO B OOJIACTH OXPAaHBI OKPYXKAIOUIEH Cpeabl OT XMMHUYECKOTO
3arpsi3HEHUs. «3eIEHas XUMUS».
JeMoHcTpanuum (¢ HcnoJib3oBanueM odopyaoBanns «Touka pocray).

e Buzaeodparmentst u cnaiinbl «CTpoeHue 3eMin u € XUMUYECKH cocTaBy. " Komekuus

MUHEPAJIOB U FOPHBIX MOPOJ.

o Komneknus «Pynp1 MmeTamiony.

e BugeodparmeHTsl u craiinpl «I 106agbHbIE 3KOIOTHYECKHE IPOOIEMbI YEIIOBEUECTBAY.
JlabopaTopHble onbITHI (¢ HCNOJIBL30BaHMEM 000pya0oBaHns «Touka pocTay).
43. 3y4yeHue rpaHura.

O0001eHue 3HAHMIT 0 XMMHH 32 KYPC OCHOBHOI 1K0JIbI (16 yacoB)

CrpoeHne aroma B COOTBETCTBUHM C IIOJOKEHHEM XUMHUYECKOro sjeMeHTa B Ilepuomguueckon
cucreme. CTpoeHuE BEILECTBA: XUMUYECKAs CBSI3b M KPUCTAUIMYECKUE PEIIETKH. 3aBHCHUMOCTh
CBOWCTB 0Opa30BAHHBIX 3JIEMEHTAMHU IPOCTBHIX BELIECTB (METAJUIOB, HEMETAJUIOB, OJAropoJHbIX
ra3oB) OT TNOJIOXKeHUsi 3yeMeHTOoB B Ilepmoamueckoit cucreme. TUMONOTHS HEOPraHUYECKUX
BELIECTB, JEJICHUE UX Ha Kilacchl ¥ rpynnsl. [IpencraBurenu.
[Ipu3Hakyu U ycnoBusl NPOTEKAHHUsSI XMMMYECKUX pEAKUMU. THITONOrMS XUMHUYECKHX PEaKIMi 10
pa3IUYHBIM OCHOBaHMSIM. Peakunn noHHOro ooMeHa. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKLINH.
XHUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEPHbIE XMMHUECKHUE CBOWCTBA COJIE00PA3YIOLINX
OKCHUJIOB, THJPOKCUAOB (OCHOBAaHMM, KHUCIOT M aM(OTEPHBIX T'MIPOKCHAOB), COJIECH.OCHOBHBIX
YMEHUU U HAaBBIKOB.

TemaTHuyeckoe NJIAHUPOBAHUE
8 kiacce

Tembl OcHOBHOe coiep:KaHue 110

TEMaM

XapakTepucTHKA OCHOBHBIX
BH/IOB /IeATEJIbHOCTH
YYeHHKa (Ha YPOBHe
Y4eOHBIX JeiiCTBHIA)

HepBOHa‘Ia.]'II)HbIe XUMHUYIECCKHUE
TOHATHA.

XUMHS — HayKa O BEILECTBAX,

WX CBOMCTBAxX U IMPECBpALICHUAX; Hasvlearom. XUMHYCCKHEC

[lonsTHE O  XMMHMYECKOM | DJIEMCHTHI,
aneMeHTe U (QopMmax  €ro | ewiuucisiom: OTHOCUTEIbHYIO
CYILECTBOBAHUSA:  CBOOOJHBIX | MOJIEKYJIIPHYIO Maccy;

aToMax, TPOCTBIX U CIOXKHBIX
BEIIECTBAX.

[IpeBpartieHusi BeIECTB.
OTmmure XUMUYECKUX PeaKIuid
oT  (U3MYECKHX  SIBIICHUM.
XuMHYecKasi CHMBOJIMKA. 3HAKH
XAMAYECKAX  3JICMEHTOB U
MPOUCXOKICHHE HUX Ha3BaHMI.
XUMUYECKUE hopmyIBL.
Wupekcel M K03 PUIIMEHTHI.

OTHOCUTENbHBIE aTOMHas W

MOJIEKYJISIPHAs! MacChl.
[Tepuonnueckas

cucremMa XUMHUYECKHUX

anemenToB 1. I. Menpaeneena,
ee CTPYKTypa: Majble U

onpedensiom: cOCTaB BEIIECTB
1o ux popMyam;

onpeoesiom: THUTIBI
XUMHYECKHUX PEaKIIHii;
COCMABNAIONM: ypaBHEHHUSI

XUMHYECKUX PEAKIIUN;
8LIYUCTAIOM. KOTNYECTBO
BEIIECTBa, 00bEM WIIM Maccy
10 KOJIMYECTBY BEIIECTBA,
00BEMY MJIM Macce peareHTOB
WIN IPOIYKTOB PEAKIINY;




OoJbIIME TIEPUOABI, TPYHIBI U

MOATPYIIIBL.
IousTue sBIeHMI Kak
M3MEHEHU, IIPOUCXOALINX C
BEILIECTBOM.

SIBnenns, CBSI3aHHBIC c
W3MEHEHUEM KPUCTALUTMYECKOTO
CTPOEHUS BEILIECTBA pu
MIOCTOSSHHOM  €r0  COCTaBe, —
(uznyeckue SIBJICHUSL.

Du3uYecKre SIBICHUS B XUMUU:
JUCTWUIALMS, KPUCTAJUTU3ALIMS,
BbIIIApUBAHNE i BO3IOHKA
BEIIICCTB.
SBnenHus, CBSI3aHHBIC C
H3MCHECHUEM cocraBa
BEILIECTBA, XHUMHUYECKHE
peakuuu. [Ipu3zHaku u ycnoBus
MpOTEKaHUS XAMHYECKUX
peakuuii. BeiaeneHue TeraoThl
U CBETa — pPEaKIUU TOpEHUS.
ITonsrue 00 JK30- u
SHIOTEPMHUUYECKHUX PEAKITHSIX.
3aKoH COXpaHEHHUs
MAacChl BEIICCTB. XUMHUYCCKHUC
YpaBHECHHUS. 3HavYeHUE
WHJCKCOB U KO3(D(HUIMEHTOB.
CocraBnenue YpaBHEHUI
XUMHYECKUX PEaKIIHH.
THUIBI XUMUYECKUX PEAKIIUI:
pa3noKeHusi, COEAMHEHUS,
3aMeIleHUsT M1 OOMEHa.

Pacyersl 10  XMUMHYECKUM
YpaBHEHUSIM
Baskueiiime npeacraBure/d CrereHb OKHCIEHHUS. | HA3bIBAIOM: COCIMHEHUS
HEOPraHWYeCKUX BEllleCTB. Onpenenenne CTEINECHU | U3YUYEHHBIX KJIACCOB;
KoymyecTBeHHbIE OTHOIIEHHSI B | OKHCIIEHUS AIIEMEHTOB B | onpedensiiom:
XMMHH. OnHapHBIX COCIIMHCHMAX. | TpUHAIIE)KHOCTh BEHIECTB K
Cocragrenne (popmyI1 OHHAPHBIX OIIPEIETICHHOMY KJ1accy

COeMHEHNH, OOIIMHA CIIOCO0 HX
Ha3BaHMM.

bunapusie COCIMHEHUS
METANIOB W  HEMETaJUIOB:
OKCH/IBI, XJIOPUBI, CYyTbGUIBI U
ip. Cocrapmnenne nx GopMyiL.
bunaphsbie COCIUHCHUS
HEMETAJJIOB: OKCHUJbI, JIETyune
BOJOPOJHBIE COEIMHEHUS, HX
COCTaB u Ha3BaHUSL.
[IpeacraBuTenu OKCUI0B: BOAA,
YIJIEKUCBIM  Ta3, HeramieHas
U3BECTD. IIpencraBurenm

COEIMHEHNH, BaJICHTHOCTb H
CTCNICHb OKMCIICHHMS JJIEMEHTA

B COCIIMHEHUSX, THI
XUMUYECKOH CBSI3U B
COCIMHEHUSIX,

COCMagnAm: bopMyJIbI

HCOPTraHNYCCKUX COE€IUHEHHUI
HU3YYCHHBIX KJIACCOB;

8bIYUCTIAIOM. MACCOBYIO TIOITIO
XUMHYECKOTO JJIEMEHTa IO
dbopmyre COCTMHECHUS;
KOJIMYECTBO BEIIECTBa, 00BEM




JIETY4rX BOJIOPOJTHBIX
COCIMHEHUI: XJIOPOBOIOPOA U
aMMHaK.

OcHOBaHMS, HX COCTaB U
Ha3BaHMS. PactBopumocTts
OCHOBaHUI B BOJIE.
[IpencraBurenu LIETI0YEH:
THIPOKCU-IIBI HATpUs, Kaausg M
KaJIbLIYAL. IlonsiTue 00
WH/IMKATOpaX M KaueCTBEHHBIX
PEaKISIX.

Kwucimotrel, wux cocraB H
Ha3BaHUsl. Krnaccuduxanus
KHCJIIOT. IIpencraBurenu
KUCJIOT: cepHasl, coJITHas,
asoTHas. VI3MeHeHue OKpacKu
WH]TUKATOPOB.

ConM Kak MPOU3BOJIHBIE KUCIOT
u ocHoBanuil. MXx cocraB u
Ha3BaHUA. PacTBOPUMOCTH conieit
B Boje. IlpencraBurenu comneit:
XJIOpY HaTpus, KapOOHar u

WIM MacCy IO KOJUYECTBY
BEILIECTBA;
BLIYUCAAIOM. MACCOBYIO JIOJTIO
BEILECTBA;

(docdar kambIms.
OcHOBHBIE KJIACChI Oxcupl, MX KIACCUPUKALWSL ¥ | oppedensiom.:
HEOPraHWYeCKHX COE/IMHEHUA. | XMMUYECKUE CBOVICTBA. IIPUHAJIC)KHOCTh BEUIECTB K
OcroBans, HX ECHaCCHqMKalH/I’I 1| onpeneneHHOMY KJ1accy
XUMHNYCCKHME CBOHUCTBA coe I[I/IHCHI/Iﬁ
Kucrotsl, 1x IiJ'IaCCI/I(i)I/IKaL[I/ISI W cocmasnsiom: ypaBHEHHS
XUMITHECKUC CBOHCTBA. XAMWUYECKHAX peaxkuui,
Com,  nx Knvaccnq»ncaum M| XapakTepusyrommx CBOHCTBA
XUMITHCCKHC CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAHUH,
l'eneriueckas  CB3b MK | oo el
KJ1acCaMu HEOpPraHUYECKHX
COE/IMHEHMIA
IeproamyecKkuii 3aK0H U ATtoMbl  Kak  (opMa | oOwsacHAIOm: PU3HUECKUIA
MePUOINYECcKasi CHCTeMAa CYIIECTBOBAHUS XWMHUYECKHX | CMBICI aTOMHOI'O
XHMHYECKHX YIeMEHTOB 3JIEMEHTOB. OcHoBHBbIE | (ITOPSIKOBOTO) HOMEPA
JAN.Menneneea. Ctpoenue CBEIEHUA O CTPOECHHUU aTOMOB. | XUMHUYECKOI'O DJIEMEHTA,
aTroma. JlokazarenbcTBa CJIOKHOCTH | HOMEPOB TPYIIIBI U IEPUO/IA,
crpoeHust  aToMOB.  OIBITBI | K KOTOPBIM DJIEMEHT
Pezepdopna. [InanerapHast | mpuHAIICKHT B

MOJIEb CTPOEHHSI aTOMa.
CocTaB aToMHBIX s7€Ep:

IIPOTOHBI, HEUTPOHBIL.
OTHOCHUTENBHAS aToMHas
macca. B3anmMocCBs3bp TOHSTHI
«IPOTOHY, CHEUTPOH»,
«OTHOCHUTEIIbHAS aToMHast
Macca.

nepuoanudeckou cucreme J1.1.
Menpeneena;
3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB AJIEMEHTOB B
npezesax MajiblX IEPUOJOB U
TJIaBHBIX IMOATPYIIIT;
xapakxmepusyom:
XUMHNYECCKHUE DJICMCHTHI (OT
BOJIOpOJA /10 KaJbLKsl) Ha




N3menenue yucna npoTOHOB B
sape aromMa — o00pa3oBaHHE
HOBBIX XUMHUECKUX 3JIEMEHTOB.
N3menenue unciaa HEUTPOHOB B

sanpe aroma — oOpa3oBaHUE
W30TOIIOB. CoBpemeHHOe
orpeJieieHne MOHATUS
«XUMHYECKUHN AIIEMEHT.

M3otomnbl Kak pa3HOBUIHOCTH
aTOMOB OJHOI'0 XHUMHYECKOTO
3JIEMEHTA.

OJEKTPOHBI. Crpoenue
3JIEKTPOHHBIX YPOBHEW aTOMOB
XUMHYCCKHX AJICMCHTOB MaJIbIX
IIEPUOJIOB. IlonsaTHE 0
3aBEPLICHHOM AJEKTPOHHOM
YPOBHE.

[Tepuonuueckas cucreMa
XUMHYECKHUX 3eMeHToB /1. U.

OCHOBC€ HUX ITIOJIOKCHUS B
NEepPUOANYECKON crcTeMe
J.1N.MenneneeBa u
0COOCHHOCTEH CTPOEHUs UX
aTOMOB;

COCMAagAOmM: CXEMbI
CTpOEHMS aTOMOB IEepBhIX 20
3JIEMEHTOB MEPUOANYECKOI
cucremsl [[..Menneneena;

MenzeneeBa W CTPOCHHE
aTOMOB:  (PM3MYECKUI  CMBICTT
MOPSIJIKOBOTO HOMEpa 3JIEMEHTA,
HOMeEpa TpyIIbL, HOMEpa
nepuoma. Ilpocteie  BemecTsa-
METaJUIbl 1 HEMETAILIBI.
Xumuueckasi CBSI3b. Tunmel XUMHUYECKHX  CBSI3CH:
OxucMTeIbHO- HOHHa, KOBANEHTHAA | 1500 enm10m: mun
BOCCTAHOBHTE/ILHBIC PEAKIMH. | TIOJAPHAS W HENONAPHAS, | v\ v wockoni cessu, Mexanuzm
METAJTHIECKAs. obpazosanus XUMUYECKOU
OxucrurenbHo- ceA3U, OKHUCIIUTEIIFHO-
BOCCTAHOBUTCJIBHBIC PEAKIIMH BOCCTAHOBUTEJIbHBIE PEAKLUU
; okuciuTenb
BOCCTaHOBHUTEIb.
cocmagisaiom. OKAUCIUTEIbHO-
BOCCTaHOBUTEIbHEIC

YpaBHCHHUA XUMHUYCCKUX
peaxkuui




9 kJjacc

Tembl OCHOBHOE cojiepKaHue 1Mo TeMaM | XapaKTepucTHKA 0CHOBHBIX
BU/IOB /IeSITEJILHOCTH YUeHHKA
(Ha ypoBHe Y4eOHBIX JeiiCTBHIi)

O06001IEeH e 3HaHUIT TT0 Kypey 8 CaoiicTBa OKCHJIOB, KUCJIOT, | 00bACHA0m.: GU3NUECKUH CMBICIT

K1acca. XMMHYeCKHE PeaKiyu. OCHOBaHHUU U colell B cBeTe Teopur | ATOMHOTO (mopsAKOBOro) HomMepa

ANEKTPOIUTUICCKON TUCCOLMAIINN U
OKWICITEHHS-BOCCTAHOBIICHHSL.
[lonsiTHE O TEPEXOTHBIX dTIEMEHTAX.
AmdorepHOCcTh. ['eHeTHUCCKUH psl
MEPEXOIHOTO dIIEMEHTA.
ITepuoanueckuit 3aKOH u
MePUOINYECKAs cucTema
XuMudeckux oanementoB J[. H.
MenneneeBa. XUMHUECKHAE PEAKLIUM.
Karanmum3zartops! 1 katanus.

XUMHYECKOTO 3JIeMEHTa, HOMEPOB
TPYIIBI ¥ IEPUOAA, K KOTOPBIM
AJIEMEHT MPUHAJICIKUT B
nepuoaunyeckoi cucreme J1.1.
MenneneeBa; 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB B
Tpeienax MallbIX IIEPUOIOB U
TJIABHBIX TIOATPYTIIT;
Xapaxkmepuzylom: XUMHUYECKHe
31eMeHTHI (0T BOAOPOIa 10
KaJIBIIMsI) HA OCHOBE UX
IIOJIOXKEHUS B IEPUOJUIECKOU
cucteme JI.M1.Menneneera u
OCOOEHHOCTEH CTPOCHHS UX
aTOMOB

COCMAgIAIOM: TeHEeTUYeCKHe
PSLIBI METAJUIOB, HEMETAILIOB.

Knaccupuuupyror xuMuueckue
peaKIIHH. OOBSCHSIOT
3aBHCHMOCTD CKOPOCTH
XUMUYECKHUX peakuuii oT

Pa3JIMYHBIX YCIOBHI.

Hemeta/uibl ¥ MX COETMHEHMSL.

O6mas XapaKTepUCTHUKA
HEMETaJLIOB: TIOJIOXKEHHUE B
MEPUOANYECKON CHCTEME,
OCOOCHHOCTH ~ CTPOCHHSI  aTOMOB,

aneKkTpooTpunaTesnsHocTh (J0) Kak
Mepa «HEMETAUINYHOCTHY, pan 0.
Kpucrammueckoe CTpOCHHE
HEMETAIJIOB — IPOCTHIX BELIECTB.
Annotponusa. Ou3nyueckue cBoiicTBa
HEMETAJLIOB. OTHOCUTENIBHOCTD
TIOHSITUI «MEeTal» — «HEMETaJl».
XUMHUYECKHE CBOMCTBA HEMETAJLIOB,
COE/IMHEHNS] HEMETAJIOB.

HA3b16aI0M W3YUYEHHBIE BEILIECTBA
Xapaxmepu3o6ams: XUMHYECKHE
CBOMCTBA 3JIEMEHTOB-HEMETAILIIOB
Ha OCHOBE MX IOJIOJKEHUS B
MEPUOJUYECKON CHCTEME
JI.A.MenneneeBa u
OCOOEHHOCTEW CTPOCHHS UX
aTOMOB,;

cocmaensiom: ypaBHEHUs
XUMUYECKUX PEaKLUH,
XapaKTEPHBIX IS BAKHEUIITNX
HEMETaJlJIOB ¥ X COeTUHEHUMN
PACHO3HAIOM ONBIMHLIM HYMEM:
KHUCJIOPOJ, BOJOPO/I, YIIIEKUCIBII
ra3, aMMHUakK; pacTBOPHI KUCIIOT U
miesioueH, XJIopuI-, Cyabdar-,
KapOOHAT-HOHBI;

MeTa/uTbl M UX COETMHEHHSI.

[lonoxeHnne MeTaUIOB B
nepuoauueckon cucreme J. .
MeHieneena. Merammyeckas
KpHCTAJLTYEeCKast pelerka u
METAUTNYeCKass XUMHYECKas CBS3b.
OOmme  ¢usuueckne  CBOMCTBA
MeTaIoB. XHUMHYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBHTEJCH, a
TaK)X€ B CBET€ WX IIOJIOKCHUS B
AIEKTPOXUMHUIECKOM pany

Ha3v16al0m N3y4YCHHBIC BEIIECTBA
Xapaxmepusyrom. XAMAYIECKHe
3JI€MEHTBI-METaJIbl HA OCHOBE MX
MIOJIOXKEHUS B IEPUOUUECKOU
cucreme JI.M1.Menneneera u
O0COOEHHOCTEW CTPOCHHS X
aTOMOB OOIINE XHMHYECKHUEC
CBOMCTBA METAJLIOB;
cocmaensiom. ypaBHEHUS




HanpspkeHuid MetawioB.  Kopposust
METAJUIOB M CIIOCOOBI OOPEOBI C HEl.
Cru1aBbl, X CBOWCTBA U 3HAYCHUE.

XUMUYECKUX PEaKIIH,
XapaKTEePHBIX IS BaXKHEHTITIX
METAJJIOB M X COCTUHECHHI
onpeoensaom. BO3MOXKHOCTh
MPOTEKAHUS PEaKIUil C yyacTuem
METAJIJI0B Ha OCHOBAHUHU MX
IOJIOXKECHUS B
BIEKTPOXUMUYECKOM Py
HanpspKeHUH

PACHO3HAIOM ONBIMHLIM NYMeM:
KaTHOHBI HATPHS, KaTbITNs, Oapus,
AITFOMMHUS, JKeJe3a

XuMusi M OKPYKaIoIIas cpea

XUMHUYECKHM  COCTaB  ILIAHETHI
3emnsa.  OxpaHa  OKpyXkaromen
cpenabl oT XHUMHIYECKOT0
3arps3HEHUS.

XapaKTePHU3YIOT XUMHWYECKUAN
CcOCTaB  INIAHETBI 3eMisl C
HCIIOJIb30BaHUEM pycckoro

(pomHOro) s3bIKA U A3BIKA XUMUHU.
HaspiBatoT 000JI0YKH TUIAHETHI U
UX COCTaBIISIOIIHE.
XapakTepuzyoT I00aIbHBIC
9KOJIOTHUYECKHE MPOOIEMBI.
[lomydator  wHbOpMamum w3
Pa3IMYHBIX HCTOYHHKOB.

YMEIT HaXOIUTh IIyTH PELICHUS
JTAHHBIX TPOOIIEM.

O0001IeHNe 3HAHMI 0 XMMHUH 32
KYPC OCHOBHOI LIIKOJIB1.

Ilepuoauueckas cucrema
d.1.Menneneesa u crtpoeHue
aToMa. DJIEKTPOOTPULIATETBHOCTD.
Crenenn
okucienus.Knaccudukarus
XUMUYECKUX

peakuuit. Jlucconuarius
3JIEKTPOIIMUTOB B BOJHBIX
pacTBopax.OKUCIUTEIBHO-
BOCCTaHOBHTEIILHBIE PEAKIIHH.
Heoprannieckue u opraHugecKue
BEIIIECTBA, X HOMEHKIIATypa 1
KJaccuuKaius. XapakTepHble
XMMHYECKHE CBOHCTBA XUMUYECKUX
BEIIECTB.

cocmassiiom: (hopMyJIBI
W3Y4YEeHHBIX XUMHUUYECKUAX
COCIMHEHUI; ypaBHEHUS
XUMHUYECKUX pEeakuuid, B TOM
qrcie u OKHUCIIUTENBHO-
BOCCTaHOBUTEIBHBIX
onpeodensaom: IPUHAIIIEKHOCTh
BEIIECTB K pa3INYHbIM KJlaccaM
XUMHYECKHX COETHHEHU,
XapaKTepHbIE XUMUYECKHE
CBOMCTBA BEIIECTB, THUII
XUMHYECKON peakluy.




8 kiacce

Tema

Koua

qyac

YV

IIepBonaua
JIbHBIC

XUMHNYCCKHU
€ MOHATHS.

15

JInyHOCTHBIE: YMEHUS COOIIOAATH AUCHUILTUHY Ha YPOKE,
YBa)XKUTEJIbHO OTHOCUTBCS K YUUTEINIO U OJHOKJIACCHUKAM,
cobmonats npasuia Th, oka3siBaTh | TOMOIIB, CIIPaBEINBO
OLIEHUBATh CBOIO pabOTy U OIHOKJIACCHUKOB

PeryasiTuBHbIE: YMEHIE OPraHU30BaTh Y4eOHOE
COTPYJHUYECTBO U COBMECTHYIO IEATEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMM; OIIPEIEIIATh LENIb YPOKA U CTABUTH 33]1a4H,
HE00XOUMBIE AJIS €€ JOCTHIKEHUS, IPEICTABIATh PE3yJIbTaThl
paboThl, HABBIKM CAMOOLIEHKH M CaMOaHaIn3a
ITo3HaBaTenbHbIe: YMEHMs pa00TaTh C TEKCTOM, BBIIETATH B
HEM TJIaBHOE, pabOTaTh 10 MHCTPYKIMH, IPOBOIUTH
IIPOCTENIINE PACUEThI, CTPYKTYPHUPOBATh YUeOHBINH MaTepua,
JIaBaTh OIIPENEIICHUs ITIOHATHAM, CPABHUBATh U aHAJIM3UPOBATh
uH(OpMalNIO, AeIaTh BIBObI, YCTAHABIMBATH COOTBETCTBUE
MeX1y OOBEKTAaMHU U UX XapaKTEePUCTUKAM
KomMyHHKaTHBHBIE: YMEHMs BOCIIPUHUMATh MH()OpMAIUIO
Ha CIIyX, CTPOHUTD dPPEKTHBHOE B3aUMOJICHCTBHUE C
OJTHOKJIACCHUKAMU TPH BBIIOJHEHUH COBMECTHOM paldoThI,
BBICKA3bIBaTh CBOE MHEHUE, aJICKBATHO apTyMEHTHUPOBATh CBOIO
TOUYKY 3PEHUS

Baxxnenmm
e
MPEACTaBUT
el
HeOopraHuye
CKHX
BEIIECTB.
Komnuyectse
HHEBIE
OTHOIIICHUS
B XMMUH.
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Ilo3naBaTenbHbIE: YMEHUS MOJIb30BAaTHCSI OCHOBHBIMU
JIOTHYECKUMHU NTPHEeMaMH, MEeTOAaM1 HaOIr01eHus,
00BSICHEHU S, TPOTHO3UPOBAHUS, pELIeHUs ITpoliieM; paboTaTh
C TEKCTOM, BBIJIENSATH B HEM INIABHOE; CTPYKTYPHPOBaTh
y4eOHBIA MaTepua, MepeBOAUTh HHHOPMAITHIO U3 CIIOBECHOM
(opMBI B CUMBOJIbHYI0; pab0TaTh O HHCTPYKLIUH; aJIeKBaTHO
BBIPaXKaTh CBOE OTHOLIEHHE K (DaKTaM U SBJICHUSAM
OKpYKaroIleH 1eUCTBUTEIBHOCTH.

JInyHOCTHBIE: YMEHHE COOTHOCUTH CBOIO JIESITENIBHOCTD C
YCTAHOBJICHHBIMHM ITPAaBUJIAMHU,, ONPEAEIATH chepy CBOUX
MHTEPECOB U BO3MOXKHOCTEN

PeryasiTuBHBIC: YMEHUS yIPABIATh CBOEH [T0O3HABATEILHON
NeSITeNIbHOCTbIO, INTAHUPOBATh MYTH JOCTUKEHUSI Lieel Ha
OCHOBE CaMOCTOSITEJIbHOTO aHAJIN3 YCIIOBUM U CPENICTB
JOCTUKEHUS 3TUX LIeJIeH; BBIAENIATH albTepHATUBHBIE CIIOCOODBI
JOCTHIKEHUS 11eIM U BBIOMpaTh Haubosee 3¢ peKTUBHBIHN
crocob

KoMmyHuKaTHBHBIE: YMEHUE OTBEUATh HA BOIIPOCHI;
OOBSCHATH BBINOIHSIEMbIE 1EUCTBUS; (DOPMYITHPOBATH BOIIPOCHI
JUIs OTHOKJIACCHUKOB, pab0TaTh MHIMBUAYAJIBHO U B TPyIIE

OcHOBHBIE
KJIaCChI
HEOpraHuJe
CKHUX

Io3HaBaTenbHBIE: YMEHUS UCIIOJIB30BATh Pa3Iu4HbIC
WCTOYHMKH JJIs TIOTYYEHUSI XUMUYECKON nHpopMaun
(YueOHUK, KHUTY JJIsl YT€HUS 110 XUMHUH, CIIPAaBOYHUKH,
SHIMKIIONE MU, IHTepHET; rOTOBUTH COOOIICHUS; CTPOUTH




COE€IUHEHUN

peueBbIe BHICKA3bIBAHUS B YCTHOW M TUCBMEHHOW (popMax;
OCYIIECTBIIATH TO3HABATEIIBHYIO JICSTEIBHOCTh PA3IHMYHBIX
BHUJIOB (HaOJIO/IeHUE, paboTa ¢ TadnumaMu, rpaduKkamu. . . );
yCTaHaBJIMBaTh aHAJIOTHHU; KIaCCU(UIIPOBATH;
CaMOCTOSITENIbHO BEIOMPATH MPU3HAKU KITACCU(PUKAIIHH.
JIM4HOCTHBIE: YMEHUE KOHTPOJIMPOBATh M OLIEHUBATH CBOU
y4eOHbIE ICHCTBHSI, apTyMEHTHPOBAHHO OTCTAHBATh CBOKO
TIO3HITHIO

PeryasiTuBHBIE: yMEHHS CAMOCTOSTEIILHO TUNIAHUPOBATh Ty TH
TOCTHKEHUS LIeJIeH; TIOHNMATh IIPHYMHBI CBOETO HEeycIexa u
HAXOJUTh CIIOCOOBI BBIXO/Ia U3 3TOW CUTYAIHU, CTPOUTH
JIOTMYECKUE PACCYK/ICHHS; yCTaHABINBATh IPUIUHHO-
CIICJICTBEHHBIC CBSI3M B H3Y4aeMOM KpYTe SBJICHUI
KoMmyHHKaTHBHBIE: yMEHHE pab0TaTh HHANBUIYAIBHO U B
rpyIIe: HaXOUTh O0Iee PEIICHHE U pa3pelaTh KOH(IUKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIMHI M y4eTa HHTEPECOB

[lepunonnue
CKHMH 3aKOH
u
MepuoInYIec
Kas cucrema
XUMHUYECKU
X
3JIEMEHTOB
H.N.Menne
JieeBa.
Crtpoenue
aToMma.

Ilo3naBaTenbHbBIE: YMEHUS JaBATh ONPEICICHUS MOHATHSM,
yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3HU, CPAaBHUBAThH U
JIeJIaTh BBIBOJIBI HA OCHOBE CPAaBHEHUS;, paboTaTh ¢
Pa3TUYHBIMU HCTOYHUKAMH UH(OpMAIMK U IPeoOpa30BLIBATh
ee U3 0JJHOI (DOPMBI B IPYTYIO, TOTOBUTH COOOIICHUS U
Mpe3eHTAllNH, YCTAHABIUBATh COOTBETCTBHE MEXAY 00BEKTaMU
Y UX XapaKTePUCTHKAMHU, IPOBOIUTH CPAaBHEHUE OOHEKTOB
JInyHOCTHBIE: CTOCOOHOCTH BBIOUPATH 1I€TIEBBIE U CMBICIOBHIE
YCTaHOBKH B CBOMX JICHCTBUAX U MOCTYIKaX, yMEHUS
MIPUMEHSITH [MOJIyYCHHbIE 3HAHHsI HA MTPAKTHKE, CIIOCOOHOCTh
BBIOMPATH II€JIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
NEHCTBUAX U TIOCTYNKAX, yMEHHE OCO3HABATh MOTHBBI yUeOHOU
NEeSATeTbHOCTH

PerynsiTuBHBIC: ONIPENEIATH 1I€Tb, CTABUTH 3a/1a4H,
HEOOXOUMBIE JIJISl €€ TOCTHXKEHUS, BHIOUpaTh HanboJee

3¢ deKkTHBHBIE CTIOCOOBI pEHICHUS TOCTABICHHBIX 3a1a4,
MPEACTABIIATEH PE3YJIBTATHl pA0OTHI, BBISBIATH MPOOJIEMBI
COOCTBEHHOM JEATENbHOCTH, HAXOAUTh UX MPUUIHHBI U
YCTPaHSTh MPOOIEMBI

KoMMyHuKaTHBHBIE: YMEHHUS CIIyIIaTh APYTUX, IPUHUMATh
JIPYTYIO TOUKY 3PEHHsI, TOTOBHOCTh U3MEHUTH CBOIO TOUKY
3peHusi, yMEHUE BbIpaObaThIBaTh KPUTEPUH OLIEHKH B JTHAJIOTE C
YIUTEIEM

XuMuyecka
'
cB:13b.OKHC
JINTENIBHO-
BOCCTAaHOBU
TEIbHEIE
peaKkIuu.

HUrorosoe
MMOBTOPEHHE

19

ITo3naBaTenbHBIC: YMEHUS CPAaBHUBATH U aHAJIM3UPOBATH
nH(}OpMaIINIO, TPEICTABICHHYIO Pa3HBIMU CIIOCOOaMHU, JeNaTh
BBIBOJIbI, 1aBaTh ONPEAEICHUS MOHATUSAM, YCTaHABIMBATh
COOTBETCTBHE MEXKAY 00BEKTaMHU U UX XapaKTePUCTUKAMH ,
paboTath 1Mo 33aHHOMY IIJIaHy, aJITOPUTMY,
KJ1accu(UIMPOBATh 3aJJaHHbIE OOBEKTHI HA OCHOBE
BBIJICJIEHHOTO MTPU3HAKA, CTPOUTH PacCykJIeHus B (popme CBsI3U
MIPOCTHIX CYXACHUI 00 00BEKTEe, €ro CTPOCHUHU U CBOMCTBAX
JInyHOCTHBIE: YMEHUE ONPEAEIATh c(hepy CBOUX HHTEPECOB U
BO3MOXKHOCTEH; 0CO3HaBaThb MOTUBbI y4€OHOU e TEIbHOCTH,
aJIeKBaTHO BBIPAXKaTh CBOE OTHOLICHUE K (haKTaM U SIBICHUSIM
OKpYKarolllel TeMCTBUTEIBHOCTH, K MPOYUTAHHOMY,
YBUJCHHOMY, YCIIBIIIAHHOMY; apryMEHTHPOBAaHHO OTCTaUBAaTh




CBOIO IO3UIIMIO 110 OTHOIIEHUIO K COOOIEHUSIM CPEJCTB
MaccoBOM MH(pOpMaILNH, CBSI3aHHBIM C BOIIPOCAMH XUMUH;
OLICHUBATH ITPAKTUYECKYIO 3HAYMMOCTb IIOJYyYEHHBIX 3HAaHUM.
PeryasiTuBHBIE: YMEHUE ONPEACIATH CTENECHb YCIEIIHOCTH
BBITIOJIHEHUS CBOEH pabOThI, NCXO/ U3 UMEIOIUXCS
KPUTEPUEB, HABBIKM CAMOOLIEHKH ¥ CAMOAHaJIN3a; COCTABIIATh
TUTaH BBITIOJHEHHS y4eOHOM 3a1auu, pemmaTh npoosieMbl
TBOPYECKOT'0 U IIOMCKOBOI'0 XapaKTepa
KoMMyHHKaTHBHBIE: YMEHHE B3aUMOJEHCTBOBATD C
OJTHOKJIACCHUKAMH, pab0TaTh B KOJUIEKTUBE C BBINOJIHEHUEM
Pa3JIMYHBIX POJIEH, apPTyMEHTUPOBATh CBOIO TOUKY 3PECHMUS,
aJICKBATHO BOCIIPUHUMATH MHBIC MHEHUS U UICU

9 kJacc

Tema

Koa

qyac

YV

O6o06menue
3HaHUH MO Kypcy &8
KJjacca.
XHUMUYECKHE
peaKkiuu.

12

JInyHOCTHBIE: YMEHUS COOIIOAATH AUCIHUILTUHY Ha YPOKE,
YBaKUTEIBHO OTHOCUTBCS K YUUTEIIO U OJJTHOKJIACCHUKAM,
cobmoaars npasuia Th, oka3piBaTh | moMoIIb, CIIpaBeAIUBO
OLIEHUBATh CBOIO pabOTy U OJIHOKJIACCHUKOB

PeryasitTuBHble: yMeHHe OpraHu30BaTh yueOHOE
COTPYAHHUYECTBO U COBMECTHYIO JI€ATEIIHOCTb C YUUTEJIEM U
CBEPCTHHUKAMM; OIIPEJIENISTh LI€b YPOKa U CTaBUTh 33/1a4H,
HE0O0XOAUMBIE AJIS €€ JOCTHIKEHUS, IPEICTABIATh PE3yJIbTaThl
paboThl, HAaBBIKM CAMOOLIEHKH M CaMOaHaIn3a
ITo3HaBaTenbHbIe: yMEHHs pab0TaTh C TEKCTOM, BBIIETATH B
HEM TJIaBHOE, padoTaTh 10 UHCTPYKIUH, TPOBOIUTH
MPOCTENIINE PACUEThl, CTPYKTYPHUPOBATh YUeOHBINH MaTepua,
JlaBaTh OIpe/IeJIeHHs] OHATUSAM, CPAaBHUBATh U aHAJIM3UPOBATh
nH(pOpMaINIO, AeaTh BEIBObBI, yCTAaHABIMBATH COOTBETCTBUE
MeX1y O0OBEKTaMH U UX XapaKTepUCTUKAM; CTaBUTh U
(hopMyIHpPOBATh LENU U IPOOIEMBI YPOKOB.
KoMmyHukaTHBHBIE: YMEHUS BOCIIPUHUMATh HHPOPMAIIHIO
Ha CIIyX, CTPOUTb 3P PEKTUBHOE B3aUMOJIEHCTBUE C
OJIHOKJIACCHUKaMH IPH BBIITOJIHEHUU COBMECTHOM paboThl,
BBICKA3bIBaTh CBOE MHEHUE, aJIEKBATHO apIyMEHTUPOBATh CBOIO
TOUKY 3pEHHSI

HewmeTamiel 1 ux
COETUHEHUS.

25

IHo3naBaTenbHBIE: YMEHUS [10JIb30BATHCSI OCHOBHBIMU
JIOTUYECKUMU TIPHUEMaMH, METO/IaMU HaOII0ICHNUS,
00BSICHEHU S, POTHO3UPOBAHUS, pEIICHUS MTPo0IeM; paboTaTh
C TEKCTOM, BBIJICTISITh B HEM TJIaBHOE; CTPYKTYPHPOBATH
y4eOHBIN MaTepual, MepeBOIUTh HHPOPMAIUIO U3 CIOBECHOM
(hopMBI B CUMBOJIbHYI0; pa00TaTh MO UHCTPYKIINHU; aJIEKBATHO
BBIp2XKaTh CBOE OTHOIICHHE K (DaKTaM U SBICHUSM
OKPY’KaOIIEeH IeHCTBUTEILHOCTH;BIIaJIcHNE OOUTUMIIPHEMOM
penieHus 3aaad.

JIMYHOCTHBIE: YMEHHE COOTHOCHTH CBOIO JICSITEIBHOCTD C
YCTaHOBJICHHBIMU TIPABHIIAMHU,, OTIPEIENATH c(hepy CBOMX
HMHTEPECOB U BO3MOXKHOCTEMN




PeryasiTuBHBIE: YMEHHUS YIIPABIATh CBOEH ITI03HABATEIBHON
NesITeIbHOCTbIO, INTAHUPOBATh ITyTH AOCTHKEHUS Lesiel Ha
OCHOBE CaMOCTOSITEIIbHOTO aHAJIN3 YCIOBUI U CPE/ICTB
JOCTHOKEHUS 3TUX 1ieJIel; BBIAETATh albTePHATUBHBIE CIIOCOOBI
JOCTHIKEHUS LIeIH U BBIOHpaTh Hanbouee 3¢ pekTuBHbIHM
crnocob

KomMyHHKaTHBHBIE: YMEHHE OTBEYATh Ha BOIPOCHI;
OOBSICHATH BBINOJIHAEMbIE €HCTBUSA; (POPMYIMPOBATH BONIPOCHI
JUIsL OTHOKJIACCHUKOB, pab0TaTh MHIMBUAYAIBHO U B TPYIIIE

MeTtamisl 1 UX
COEIUHEHHUS.
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IMo3HaBaTeIbHbIE: YMEHHS UCIIOIH30BATh PA3IIUYHBIC
WCTOYHUKH JUIS TIOJTyYCeHUST XUMHUYECKON nHpOpMau
(Y4eOHHK, KHUTH JUTS YTCHUS 10 XUMHH, CIIPABOYHUKH,
SHIMKJIONE N, IHTEPHET; TOTOBUTH COOOIICHHUS; CTPOUTH
peueBbie BHICKa3bIBaHUS B YCTHOM M TUCBMEHHOU (opMax;
OCYIIECTBIISTH TIO3HABATEILHYIO JACITCILHOCTD Pa3IMIHBIX
BHJIOB (HaOIOICHUE, paboTa ¢ Tabnuiamu, rpadukamu. .. );
yCTaHABIIMBATh aHAJIOTUH; KIIACCU(PHUITUPOBATE;
CaMOCTOSITEIILHO BEIOUPATH TIPU3HAKU KITACCU(DUKAIIHH.
JINYHOCTHBIE: YMCHHE KOHTPOJIUPOBATh U OIICHUBATH CBOU
yueOHBIC JICHCTBUS, apTyMEHTUPOBAHHO OTCTaUBATh CBOIO
MTO3UIIHIO

PeryisiTHBHBIE: YMCHHUS CAMOCTOSITEIILHO TUIAHUPOBATh My TH
JOCTHKECHHUS TIeJIeH; TOHUMATh TIPUYMHBI CBOCTO HEyCIeXa 1
HAXOJIUTh CIIOCOOBI BBIXO/A U3 ATOM CUTYaIlUH, CTPOHUTH
JIOTHYECKHE PACCYXKICHUS, YCTAHABIINBATh TPHYNHHO-
CJICZICTBEHHBIC CBSI3U B H3y4aeMOM KPYTe SIBIICHUI
KoMMmyHuKaTHBHBIE: YMEHUE pa0OTaTh WHIAUBHUIYAILHO H B
rpynIe: HaXoUTh o0IIee pelIeHne 1 pa3pemarb KOH(INKTHI
Ha OCHOBE COTJIACOBaHUS TMIO3UITUI U yUeTa HHTEPECOB

XUMUS U
OKpY>Karomast
cpena.

ITo3HaBaTeIbHBIE: YMEHHS HCIOIB30BATh PA3IUYHBIE
WCTOYHHKH JJIS TIOTYYCHUSI XUMUYECKON HH(pOpMaIuu
(YueOHMK, KHUTH JUIS YT€HUS 10 XUMHUH, CIIPABOYHUKH,
SHIMKIIONEe MY, THTepHET; TOTOBUTH COOOIICHHUS; CTPOHUTH
peueBble BBICKa3bIBaHUS B YCTHOM U MUCbMEHHOU opMax;
OCYIIECTBIISITH MIO3HABATEIBHYIO JACITEIBHOCTh PA3TMIHBIX
BUJIOB (HaOumoieHue, paboTa ¢ Tabnuuamu, rpadpukami. .. );
YCTaHABJIMBATh aHAJIOTHH; KJIACCU(DUITUPOBATH;
CaMOCTOSITENIbHO BBIOMPATh MPU3HAKU KITACCU(PHUKAIMH.
JInyHOCTHBIE: yMEHUE KOHTPOJIMPOBATh U OLEHUBATH CBOU
yueOHbIe efCTBUS, apryMEHTUPOBAHHO OTCTaUBATh CBOIO
MIO3HITUIO

PeryasiTuBHBIE: YMEHHS CAMOCTOSATENIBHO IJIAHUPOBATH Iy TH
JOCTIDKEHUS 1IeJIel; TOHUMATh TPUYMHBI CBOETO HEycIexa U
HaXOJIUTh CIIOCOOBI BBIXO/A U3 ATOH CUTYaIlUH, CTPOUTH
JIOTHYECKUE PACCYKICHHS;, yCTaHABINBATH TIPUINHHO-
CJICZICTBEHHBIE CBSI3U B U3Y4aeMOM KpyTe sBJICHHM
KomMyHuKaTHBHBIE: YMEHHE pPadOTaTh HHIUBHUYaTHHO U B
rpymnme: HaXoIuTh 00lIee pelieHrne 1 pa3penarb KOHQIUKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIMHI U y4eTa HHTEPECOB

O06006111eHIE
3HAHUI 10 XUMHUU
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Ilo3HaBaTeabHBIE: YMCHUA NaBaTb ONPCACICHUS ITIOHATHAM,
yYCTaHaBJIMBATh NPUYIUHHO-CICACTBCHHBIC CBA3H, CPABHUBATH U
ACJIaTh BBIBOJAbI HA OCHOBC CPABHCHUS pa6OTaTB C




3a KypC OCHOBHOU
LIKOJIBL.

Pa3TUYHBIMU HCTOYHUKAMH HH(OpMAIMK U TPeoOpa30BLIBATH
ee U3 0JJHOI (HOpPMBI B APYTyI0, TOTOBUTH COOOILIEHUS U
MIPE3EHTAIINH, YCTAHABIIUBATH COOTBETCTBHE MEXKITY O0BEKTAMU
U UX XapaKTepUCTHUKAMU, IPOBOUTH CPAaBHEHUE
00BEKTOB;BIA/ICHHE OOIIMM IIPUEMOM PEIICHUS 3a71a4
JInyHOCTHBIE: CIOCOOHOCTH BBIOMPATh 1I€TIEBBIE U CMBICIOBHIE
YCTaHOBKH B CBOUX JICHCTBUSIX U MOCTYIKAX, YMCHHS
MIPUMEHSThH [TOJTyYCHHbIE 3HAHUS HA MTPaKTUKE, CIIOCOOHOCTD
BBEIOMPATH IICJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX
NEHCTBUAX U MOCTYNKAaX, yMEHHE OCO3HABATh MOTHUBBI yUeOHOU
JeSTEIIbHOCTH

PeryasiTuBHbIe: ONIPEAEIATH 1I€J1b, CTABUTH 33/1a4H,
HE0OXOIUMBIC JUIS €€ TOCTHKCHHUS, BEIOUpaTh Hanbolee

3¢ dexkTHBHBIE CTIOCOOBI PEIICHUS TOCTABJICHHBIX 33/a4,
MIPEJICTABIIATH PE3YIbTAThl PAOOTHI, BBISIBIISITH MTPOOIIEMBI
COOCTBEHHOM JEATEIILHOCTH, HAXOAUTh UX MPUYNHBI U
YCTPAHITH TPOOIEMBI

KoMMmyHuKaTHBHBIE: YMEHUS CIYIIATh APYTUX, IPUHUMATD
JPYTYIO TOYKY 3pEHHS, TOTOBHOCTh U3MEHHUTH CBOIO TOUKY
3peHusi, yMEHUE BbIpabaThIBaTh KPUTEPUU OLIEHKH B JTHAJIOTE C
YAUTEIeM

IMocaenoBareibHOCTH N3yYeHus TeM (8 kiacc)

Ne | HammeHnoBanue Bcer
n/n | TeMbl 0
qaco
B IIpakTHyeckue padoThI KoHTpoJbHbIe padoThI

1. | Tema 1. 15 | Nel. [IpaBuia TexHUKH 6€30IIACHOCTH U 1
[lepBoHavasibHbBIE HEKOTOpBIE BUJIBI PA0OT B XMMUYECKOM
XAMHUYECKUE naboparopuu.,
MOHSITHS. Ne2Hab6nroneHue 3a ropsieii CBE4YoH.

Neo3. AHanu3 IOYBEI U BOJEI.

2. | Tema 2. 17 | Ne4 [Tomyuenwue, coOupanue u 1
Baxneinmue pacro3HaBaHUe KHCIOPOJa.
IpeICTaBUTEIH No5 [Tonyuenue, cobupanue n
HEOPraHNIECKHX pacrno3HaBaHue BOJIOPOJIA.
BeIIIECTB. Neb I:IpI/IFOTOBJ'IeHI/Ie pacTBopa c
e ——— 3aJaHHOU MaccOBOH Jonen

PacCTBOPEHHOTO BEIIECTBA.

OTHOIIICHUS B
XHWMUH.

3. | Tema 3. 9 Ne7 Pemenue sKcriepuMEHTANBHBIX 33124 1
OCHOBHBIE KJIACCHI 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX HEOPraHMYECKUX COCTUHEHHI»
COEJIMHEHHH.

4. | Tema 4. 8 1
[Tepuoanueckuit
3aKOH U
epUuoInyecKas

CHCTEMA




XUMUYECKHUX
3JIEMEHTOB

Jd.N.Menneneesa.
Ctpoenue aToma.

Tema 5. 11

Xumuaeckas

cBs13b. OKUCIUTEND
HO-
BOCCTaHOBUTEJIbHEI
€ PeaKIuu.

HTorosoe 7

MOBTOpPEHHE.

Hroro: 67

IMocnenoBarenbHOCTL H3y4ueHusi TeM (9 Kiacc)

Ne
TJIaBbI

Hazpanue riaBbl

KommuecTBo yacos

[IpakTueckue
paboTsl

KoHnTponbHbie paboThI

1.

O00011eHNe 3HAaHUH 110
Kypcy 8 kiacca.
XUMUYECKUE PEAKIIUU.

12

1

Hewmeramer 1 ux
COEIMHEHMUS.

25

Mertannbsl 1 UxX
COEeIMHEHUS

13

XUMUS U OKpY Karomias
cpena

O00011eHHUE 3HAHUH 110
XUMUH 3a KypC
OCHOBHOM IIIKOJIBI.

16

Hroro

68




KanengapHo — Tematuueckoe riaHupoBaHue 8a u 80 Kiacchl

(2 yaca B HeJeIO, Bcero 67 4acoB)

Ne Koa- Hara ILnanupyembie pe3yJbTaThl ITpumeyanus
Tema ypoka BO IVIAH dax JIn4HOCTHBIE IIpenmerHbIE MeranpeameTrHbie
4acoB T
Paznen 1. HauajbHble NOHATHA U 3aKOHbI XUMMH (15 yacoB).
1 BBoansrii uncTpykTaxk | 1 01.09 dopmupoBaHue OOBSCHSIOT polib | Pecynsamuenvle: TNIAHUPYIOT
no Th mpu paborte B HHTEIIEKTYalbHbIX XUMHUYECKHUX MOCJIEI0BATENIbHOCTh CBOUX
KaOWHETE XVUMHH. YMEHHUM: 3HAHWH B )KM3HU | JEHUCTBUU U MPOTHO3UPYIOT UX
IIpenmer xumun. Pospb AHAIIU3UPOBATH YeJIOBEKA YMEIOT: | pe3yJibTaT.
XUMHHU B KU3HU WUTIOCTpaLuU HCIIOTIb30BaTh IlosnasamenvHvle: BbIIBUTAIOT
YeJIOBEKa. y4eOHHKA. MOHATHS IPH apryMEHTHI, yCTaHABINBAs
UcnpIThIBatOT yueOHO- | XapaKTEpUCTUKE | MPUYMHHO-CIICACTBEHHbIE CBSI3U
[103HaBaTENbHBIN BEIIECTB MEX]ly U3y4aeMbIMH SIBIICHUSIMH,
HHTEepec K HOBOMY U3BJIEKAIOT HEOOXOAUMYIO
yueOHOMY MaTepHany WHPOPMALIUIO U3 TPOUYUTAHHOTO
1 crioco0aM perieHus TeKCTa.
HOBOH 3aJ1auu KommyHnuxamuenvie: yMer0T
(hopMypoBaTH COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh CBOIO
TOUYKY 3PEHMsI, OTCTauBaTh €€ HE
BpaXIeOHBIM IS IPYTHX 00pa3oM;
BJIaJICIOT MOHOJIOTHUECKON U
JIMaJornyeckoil popMamu pedm.
Mertonbl u3ydeHus dopmupoBaHue XapakrepusytoT | Pezynamugnvle: INIAHUPYIOT
XUMHUH 01.09 KOMMYHHMKaTHBHBIX OCHOBHBIE IIOCJIEI0BATENBHOCTh CBOMX
KOMIIETEHTHOCTH B METOJIbl U3Y4YEeHHA | NEHCTBUH U POTHO3ZUPYIOT UX
oOIIeHny u €CTECTBEHHO- pe3yJbTar.
COTPYJHHYECTBE CO Hay4YHBIX Tloznaeamenvhvie: BBIABUTAIOT
CBEPCTHUKAMHU. JUCIUILINH. apryMeHThl, yCTaHaBJINBas
dopmupoBaHe [IpuBoasT MIPUYHNHHO-CIIEJICTBEHHBIE CBA3H
VHTEIJIEKTY aJIbHBIX MIPUMEPHI MEXIy U3y4aeMbIMU SIBICHUSIMH,
YMEHUM: MaTepHaJbHBIX U | U3BJIEKAIOT HEOOXOIUMYIO
3HAKOBBIX WJIH




AHaJIM3UPOBATh TEKCT | CUMBOJIBHBIX WHPOPMALIUIO U3 TPOUUTAHHOTO
y4ueOHUKa MoIemeit. TeKCTa.
cobuparoT KommynuxamusHule: ymeroT
00bEMHBIE U (dhopMyaHpOBaTH COOCTBEHHOE
LIapOCTEP)KHEBBIE | MHEHHE, apT'yMEHTHPOBATH CBOIO
MOJIeNIN TOYKY 3pEHHMS, OTCTauBaTh €€ HE
HEKOTOPBIX BpaKACOHBIM JUISL APYTHX 00pa3oM;
XUMUYECKUX BJIaJICIOT MOHOJIOTHUECKON U
BELIECTB. JMaJIOrMYecKoil popMamu pedH.
ArperaTHble DopMUpyrOTCS Paznuuarot Tpu Pezynamusnvie: Ydarcs
COCTOSIHHUS BEILIECTB 05.09 OTBETCTBEHHOE arperaTHBIX OTPEIEIATH IIeJIb CBOSH
OTHOUICHUE K YUEHHIO, | COCTOSHHUS JEeSITEIbHOCTH, HA OCHOBE
TOTOBHOCTH U BEIIECTBA. COOTHECEHHS TOT0, UTO YKe
CIOCOOHOCTH K yCTaHABIUBAIOT YCBOEHO, U TOTO, YTO €IIe

CaMOpPa3BUTHIO H
caM000pa30BaHUIO HA
OCHOBE MOTHBAIINH K
00y4YeHUIO U
MO3HAHUIO;
KOMMYHUKATHUBHAS
KOMIICTCHTHOCTH B
0OILLIEHNH U
COTPYJHUYECTBE CO
CBEpPCTHUKAMU B
nporecce
o0pa3oBaTenbHON
JeSTeITLHOCTH.

CBSI3H MEXTY
HHMH Ha OCHOBE
B3aMMHBIX
MIEPEXOJIOB.
HaoOmromaror
XHUMHAYECKHI
3KCIIEPUMEHT U
JIEJIAIOT BBIBOJBI
Ha OCHOBE
HaOJIIOIEHUIA.

HEU3BECTHO, CAMOCTOSATEIHHO
JBUTaThCS MO 33JAHHOMY IUIaHy,
OLICHUBATh U KOPPEKTHUPOBATh
IIOJIyYECHHBIN PE3yJIbTaT.
Tlo3nasamenvHule: BBIIBUTAIOT
apryMEHTBI, yCTaHABIUBAS
MIPUYUHHO-CIIEZICTBEHHBIE CBA3H
MEXJly U3y4aeMbIMH SIBIICHUSMH,
W3BIIEKAOT HEOOXOAMMYIO
UHQOPMAITUIO U3 TPOYUTAHHOTO
TEKCTa.

Kommynuxamugnuie:
DOopMHUPYIOTCS] pEUEBbIE YMEHUSA:
y4aTcsi BBICKa3bIBATh CYXKIECHUS C
HCHOJIb30BaHHEM (PU3NUECKUX
TEPMHUHOB U NOHATHH,
(hopMyIHPOBaTH BOPOCHI M OTBETHI
B XO/I€ BBITIOJTHEHHS 33 IaHMUS,
0OMEHMBATBbCS 3HAHUSAMHU MEXKIY
WIEHAMU TPYIIIBI U1 TPUHATHUS
3((HEeKTUBHBIX COBMECTHBIX
pEILICHU.




IIpakmuueckas 08.09 dopmupoBaHus Omnpenensror Pecynamusnvie: mpeodbpaszyror C
paboma Nel. KOMMYHHUKATHBHBIX OCHOBHOE MPAaKTHYECKYIO 3a/1a9y B HCTIONIB30BaHNEM
«lIpasuna mexnuxu KOMIIETEHTHOCTH B XHMHYECKOE I03HABATENHHYIO, OCYIIECTBISIOT | 060pYIOBAHHS
ggi‘;’;fgg;gnéz OLZZ OOIIeHNH 1 00opyJ0oBaHHE. TO3HABATENbHYIO peqlnekcmo B «Touka pocrta»
pabom npu pabome & COTPYAHUYECTBE CO 3HaloT npaBuia OTHOLICHUH JICHCTBUH 1O PELICHUIO
XUMUECKOM CBEPCTHHKAMH. TEXHHUKN MI03HABATEINIFHBIX 3a1a4.
Kabunemey. 0€30I1aCHOCTHA lloznasamenvhuvie: JarT

mpu paboTe B oTpeieNieHHs OHSTHAM, MOTYT

XHMHYECKOM HAWTH CIIOCO0 pereHuns

kaOuHeTe. pOoOJIEMHOM 3a1a4n

Paboratot ¢ Kommynuxamuenvie: y4acTByIOT B

71a00paTOPHBIM JMaore, KOJUNICKTHBHOM

o0opynoBaHUEM U | OOCYKICHHH TTPOOIIEMBI, BIAJICIOT

HarpeBaTeNIbHBIM | MOHOJIOTHYECKON U THAJIOTUYECKOMN

1 ipudopamu B ¢dhopmamu peyn.

COOTBETCTBHU C

npasunamu Th.

HaGmronatot 3a

ropsiuei cBe4ou,

(bmznueckumMmn

SIBIICHUSIMU TIPH

TOpEHHHU CBEYH.
IIpakmuyeckas 12.09 Omnpenensars oduue Paznmnyarot Pezynamusnvie:ymenne cooTHocUTh | C
paboma Ne 2 JUIsl BCEX U ¢duzndeckue u CBOM JICUCTBUS C IUIAHUPYEMBIMU HCII0JIb30BaHUEM
«Habmonenne 3a WH/IMBUIyalIbHbBIE XUMUYECKHe pe3yabTaTaMH, OCYIIECTBISATh 000pyI0BaHUS
gg :EZ?;;:[;;%;M npaBuia padoThI SIBJICHUSI, YUCTBIE | KOHTPOJIb CBOCH JAEATEIHHOCTH B «Touka pocta»
B XVIMIIL BEILECTBA Iporecce TOCTIKECHUS pe3yIbTaTa,

CMECH. OMPEACIIAThH CIIOCOOBI JICHCTBUH B

Knaccupunmpyro | pamkax npeiokeHHBIX YCIOBHHA U

T ¥ IPUBOJIAT
MIpUMEPBI CMECEH.

TpeOOBaHMIA, KOPPEKTUPOBATH CBOU
JIIEWCTBHS B COOTBETCTBUH C
HU3MEHSIIOILIENCS CUTYaITUEH,
OIICHUBATh PE3YJIbTAThI PEIICHUS
MOCTAaBJICHHBIX 337a4 U Jp.
Tosnasamenvhvie:YeTkoe
MIPEJICTaBJICHUE O «PU3NIECKUX




SIBIICHHUSAX), «XUMHUECKUX
SIBIICHUSIX (PEaKIINAX )»; IPUMEHSTh
WX Ha MPAKTHUKE; YMEHHE
CO3/1aBaTh, IPUMEHSATh U
peoOpa3OBEIBATh 3HAKH H
CHUMBOJIBI, MOJICITU M CXEMBI JUJISI
peuieHus y4eOHbIX 1
MO3HABaTENBHBIX 3a]ay;
HCTOIb30BaHHE OCHOBHBIX
MHTEJUICKTYaIbHBIX OTepalni:
aHaJiN3 M CUHTE3, CPaBHEHUE,
00001IIeHre, BRISIBIICHUE IPHYUHHO-
CJICZICTBEHHBIX CBSI3CH, TTOUCK
aHaJoroB; GOPMHUPOBAHHE U
pa3BUTHE KOMIIETCHTHOCTH B
00JacTH UCTIONH30BAHUS
UHQOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
(UKT-xoMITeTeHIIN );
HCTOB30BaHKUE PA3THYHBIX
MCTOYHUKOB JIJISI IOJTyYCHHUS
XUMHYECKO# HHPOPMAITUH;
MOCTAaHOBKA M (hOPMYJIHMPOBAHHE
LeNU U 337134 YPOKa,
(hopMyJIMpOBaHUE U apryMEHTAIUs
JMYHOTO MHEHHUSI.
KommynurxamueHuie: 0CO3HAHHO U
MPOM3BOJIEHO CTPOHTH PEUEBOC
BBICKa3bIBaHHE B YCTHOI (hopme;
apryMEHTHPOBAaHO OTBEYaTh Ha
BOIPOCHI, 000CHOBBIBATH CBOIO
TOYKY 3pEHHST; CIIyIaTh U
MOHUMATh PeYb JPYTUX; BCTYNATh B
yueOHOE COTPYIHUYECTBO C
yUUTEIeM U OJHOKJIACCHUKAMH,
OCYILECTBIISITh COBMECTHYIO




ACATCIIbHOCTD B ITapax, rpymnimax u
Ap.

Ipaxmuuecxas 15.09 dopMupoBaHUE 3HarT npaBmiIa Pezynamuenvle. IIaHUPYIOT CBOIO C
paboma Ne3. « Ananusz II03HABATEJIbHBIX oOpalieHus ¢ paboty, caMOCTOSTENBHO UCIIOJIb30BAaHUEM
no4evl». HWHTEPECOB M MOTHBOB, | JJAOOPAaTOPHBIM KOHTPOJIUPYIOT BPEMsI BBITIOJTHEHHS | 000pYI0BaHUS
HaIpaBJICHHBIX Ha 0o00pyIOBaHUEM, | PA3IWYHBIX 3aJIaHUH. «Touka pocta»
n3y4eHrne GU3NIECKUX | CIIOCOOBI Ilo3nasamenvhule.: 1arOT
U XUMHYECKUX pasnencHus OnpeIeICHUS TTOHATUSAM,
SIBJICHU. OJTHOPOIHBIX OCYILECTBJISIIOT CPAaBHEHUE, CTPOSIT
cMmeceil. JIOTUYECKUE LEMOYKHU
Ymeror paccyKIeHUM, aHATU3UPYIOT
MIPOBOIUTH HUCTUHHOCTH YTBEP)KICHHUH N3y4aroT
pazzeneHuem SIBJICHUSI HA TIPAKTHKE.
cMmeceit Kommynuxamuenuvie: crnocoOHBI
(unbTpoBaHUEM U | 0OBEKTUBHO OLICHUBATH JIPYIOrO.
BBIIIAPUBAHUEM.
ATOMHO- 19.09 dopmupoBaHue OOBscHSOT, uTO | Pecynamugnuvle: IpeodpazyroT
MOJICKYJISIPHOC TMIO3HABATCJIbHBIX TaKkoe MNpaKTUYCCKYHO 3a7a4y B
yueHue. XUMHYCCKHe WHTEPECOB, XUMHUUYECKUI [I03HABATEJIbHYIO, OCYILIECTBIISAIOT
JNEMEHTBI HANpaBJIEHHBIX HA 3JIEMEHT, aTOM, [M03HABATENHHYIO PEIIEKCHIO B
HU3y4YECHHUE 3aKOHOB MOJIEKYJIa, OTHOLIEHUU JECUCTBUI 110 PELLIEHUIO
XUMUH, aIJIOTPOIHA, II03HABATEIIbHBIX 3a]a4.
HUHTEJUIEKTY JIbHBIX uoHbl. Paznuuaror | Ilosnaeamenvhvie: yCTaHABIMBAIOT
YMEHUMU MPOCTHIE U NPUYUHHO-CJIEICTBEHHBIE CBS3U
aHAJIU3UPOBATH CJIOKHBIE MEXy COCTABOM MOJIEKYJI U
nHMOPMAITHIO U BEILIECTBA, CBOMCTBaMU aJNIOTPOIHBIX
JieJaTh BbIBOJBI. BEILIECTBA Moau(uKaui KHCIOpoa.
MOJIEKYIISIpHOTO U | KomMyHuKkamusHuwle:
HEMOJIEKYJIAPHOT | (pOpMYyITUPYIOT OCHOBHBIE
0 CTpOCHHUSL MOJIOKEHUSI AaTOMHO-
MOJIEKYJIIPHOTO YYEHUSI.
3HAKU XUMHUYECKUX 22.09 dopMupoBaHUE HazpiBaroT u Pezynamusnvie: ctaBiT yaeOHYIO
3JI€MCHTOB. M03HABATENbHBIX 3alKUCHIBAIOT 3a/1a4y Ha OCHOBE COOTHECEHUS
ITepronnueckas HHTEPECOB, 3HAKH XO. TOT0, YTO YK€ U3BECTHO, U TOTO,
tabmuua JI.1. HAaIIpaBJIEHHBIX Ha OIIMCBIBAIOT YTO emié HEN3BECTHO;
Menneneesa u3ydeHue CTPYKTYPY MPOTHO3UPYIOT PE3YJIbTAT




OKpY>KaloIllero MHUpa,
yMeHHe
aHaIN3UPOBATH
WHPOPMALIUIO U
JeNaTh BBIBOBI.

Tabmumpr XO.
OOBSICHSIOT
ITHUMOJIOTHYECKHU
€ HayvaJa
Ha3zBaHuh XO U
HMX OTACIBHBIX

YCBOCHUS 3HAHUM, OIICHUBAIOT
pe3yNIbTaThl paboTHI.
®opmupoBanue UKT -
KOMITETCHTHOCTH.
To3nasamenvHuvle: XapaKTEpU3yIOT
rH(pOPMAITHIO, KOTOPYIO HECYT

aTOMOB. 3HaKkHU XO.
Kommynuxamuenvie:yqacTByIOT B
JTIAJIOTe, CIYIIAIOT ¥ MOHAMAIOT
IPYTHX, BRICKA3BIBAIOT CBOIO TOUKY
3peHus 10 OBOAY
paccMaTpuBaeMoOro BOIIPOCa.
XuMudeckne 26.09 Hzyuarom Pezynamusnvle: CTaBAT yIEOHYIO
(hopMyIIBL. Xumuyeckue 3aJlaqy Ha OCHOBE COOTHECEHUS
NOHAMUSL: TOT0, YTO yX€ U3BECTHO, U TOTO,
OTHOCHTEITbHAS YTO emI€ HEM3BECTHO;
aTOMHas | MIPOTHOZHUPYIOT Pe3yIbTaT
MOJIEKYJIIpHas YCBOEHHS 3HAHHI, OLICHUBAIOT
Macca, pe3yIbTaThl PabOTHI.
XUMHUYECKast ®opmupoBanue KT -
dhopmyina; KOMIICTCHTHOCTH.
onpeoenaom: Tloznasamenvubie: XapakTepU3yOT
Ka4eCTBEHHBI M | HH(OPMAIINIO, KOTOPYIO HECYT
KOJINYECTBEHHBIH | (opMyIibl BelecTs.
COCTaB BellecTBa | KommyHuKamugHole: y4aCTBYIOT B
10 XUMHYECKON JTIAJIOTe, CIYIIAIOT ¥ MOHAMAIOT
thopmyre; IPYTHX, BRICKA3BIBAIOT CBOIO TOUKY
BLIYUCTAIOM 3pEeHus 10 TOBOAY
OTHOCHUTENBHYIO paccMaTpuBaEMoro BOIpoca.
MOJIEKYIIAPHYIO
Maccy BEIIeCTBa;
Paznuuator
HH/IEKCHI U
K03 pHUIHeHTHI.
BanentHocTtb dopmupoBaHUe OO0BsCHSIOT, 9TO | PezynrsmusHule. THIAHUPYIOT CBOIO
MT03HABATENbHBIX TaKoe paboTy, CAMOCTOSATEIHHO




HUHTCPECOB U MOTUBOB,

BaJICHTHOCTB.

KOHTPOJHMPYIOT BPEMS BBINIOJITHCHHUA

HaTpaBJICHHBIX HA MOHUMAFOT pasnu4HbIX 3aaanuid. OBnaneHue
W3yYeHHUU OTpaXKCHUE OCHOBaM HCCIICIOBATEIILCKON
OKPY)KAOIIIEro MUpa. | MOpsIKa JICSITETIbHOCTH.
CriocoOGHOCTB K COEUHEHHUS Toznasamenvhuie:
CaMOpPa3BHTHIO. aTOMOB B YMeErT cocTaBIsATh HOPMYITBI
MOJICKYTax COCIMHEHHI TI0 BAICHTHOCTH U
BEIIECTB OTIPE/ICNIAIOT BAJICHTHOCTh
MOCPEJICTBOM 3JIeMeHTa 0 POpMYJIe ero
CTPYKTYPHBIX COC/IMHCHHUSI
dhopmyir.. Kommynuxamuenvie: CrocoOHBI
00BEKTUBHO OLICHUBATH JIPYTOro
XuMUYecKue 29.09 dopmupoBaHue 3HaroT Pezynamusnule: peodpasyoT C
peakiyu. [IpusHaku U OTBETCTBEHHOTO orpesieaeHue MPAKTHYECKYIO 3a/1a4y B UCIIOJIb30BaHUEM
YCIIOBHS X OTHOIIEHHUS K yueoe, MTOHATHS M03HABATEILHYI0, OCYIIECTBIISIFOT o0opyoBaHUS
MPOTCKAHUS. CIOCOOHOCTH «XUMUYECKast MMO3HABATENLHYIO pe(hICKCHIO B «Touka pocta»
o0yyJaroImuxcs K peakius, OTHOIICHUY JICHCTBUH MO PEHICHUIO
CaMOPa3BUTHIO MPHU3HAKH U MO3HABATEILHBIX 3a7a4.
camMo00pa3oBaHUIO. yCIOBUS THosnasamenvhvle: naOT
BO3HHKHOBCHHUS U | ONPEACICHUS MOHITUSIM, MOTYT
TE4YEHUS HAWTH cr10co0 pereHus
XUMHYECKUX poOJIeMHOM 3a1aun
peaKIui, THITbI KommyHnurxamueHvle: y9acTBYIOT B
peakuuii o JHajore, KOJJICKTUBHOM
MOTJIONICHHUIO WM | 00CY)KJICHUH MPOOJIEMBI, BIaJICIOT
BBIJICIICHUIO MOHOJIOTHYECKOW U JIMATOTHISCKOM
SHEPrHH. (dhopmamu pevn.
3aKoH COXpaHEeHUs 03.10 dopmupoBaHue 3Harot Pezynsmuenbie: cTaBiIT yueOHbIE
MacChl BEIIECTR. OTBETCTBEHHOI'O ornpeesieHnue 3a/1a4M (CaMOCTOSITEIbHO, PU
Xumuueckue OTHOIICHHUS K YICHUIO | XMMHYECKHX MTOMOIIH YYUTENs), TNTAHUPYIOT
YpaBHEHHSL. HCTIONB3YS ypaBHEHHIA, yueOHYIO IEeSTENbHOCTS,
CICIHATBHO 3HaYEHHUE OLIEHMBAIOT MPABUIILHOCTE
Mo I00paHHbIC k03 duirieHTa B | BBITIOJHEHHS JCHCTBUI U BHOCST B
cpezcTBa. YMeHUe XUMHYECKHX HUX KOPPEKTHUBBI.
OLIEHHUTD CTEIEHb YpaBHEHUSIX. Tosnasamenvhvie: CTPYKTYPUPYIOT
YMmeror TEKCT, BBIIEISAS B HEM




ycrexa Win Heyclexa | COCTaBIATh BTOPOCTETICHHYIO U TTIAaBHYIO
CBOEH JesITeTbHOCTH ypaBHEHUS WH(POPMAITHIO, TAIOT OIpE/IeIeHNE
peaxIuii Ha MTOHSTHSAM, YCTaHABINBAIOT
OCHOBE 3aKOHa MIPUYUHHO-CIIEJICTBEHHBIE CBA3M.
COXpaHEHMS Kommynurxamuenvie: ymeror ¢
MAaccChl BEIIIECTB, JIOCTaTOYHON MOJTHOTOH 1
paccTaBisTh TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH,
K03 PUIIEHTEI. BJI3/ICIOT MOHOJIOTMYECKON U
JUAJIOTHYECKOH (hopMaMu pedn
10 THIBI XUMUYECKUX 06.10 JanbHeiiiee Kaaccupunupyrw | Pezyramugrvle: cCaMOCTOSTETLHO C
peaxuuii. Peakiuu ¢dbopmupoBaHue T XUMHYeCKHe (hopMyIHPYIOT 3a1aHHeE: HCIIOJIb30BaHUEM
Pa3I0KEeHHUS. [103HaBaTENbLHOTO peaKkum no OTIPEIEIISIIOT €T0 1eJlb, TUIAHUPYIOT | 000pYAOBaHHUS
WHTEpeca. NPU3HAKY YUCJIA | QITOPUTM €0 BHIITOIHEHUS, «Touka pocray
11 THIBI XUMHYECKIX 10.10 dopMupoBaHuE U COCTaBa KOPPEKTUPYIOT padoTy 1o xoxay ero | C
peakuuii. Peakiiumn KOMMYHUKaTUBHOU peareHToB u BBITIOJIHEHHS. HCIIO0JIb30BAaHUEM
COCITMHEHUS KOMIIETEHTHOCTH B NMPOAYKTOB. Tlosnasamenvubie: narwT o0opymoBaHUs
oOIeHny u XapaKTepu3yIOT | ONpeeNieHUs MTOHITHIM, «Touka pocray
12 THIBI XUMHYECKHX 13.10 COTPYIHUYECTBE C poib OCYIIECTBIISIOT CPaBHEHHUE C
peaxiuii. Peakuuu OJTHOKJIACCHUKAMU B KaTaJIM3aTOPOB B | 00BEKTOB, CAMOCTOSITETTHHO UCIIOJIb30BaHUEM
3aMEICHUS. Pea}(]_[p[n mpouecce y‘le6HOI>'I NMPOTCKAHUU XP BLIGI/IpaH KPUTEPUU IJIA 3TOTIO, O60py,I[OBaHI/I$I
oOMeHa. JCATCIIBHOCTHU. HaxXogsiaT I/IH(i)OpMaHI/IIO C «Touka pocTa»
13 KonTponbHas padora 17.10 HCIOJIb30BAaHUEM PECYypCOB
o TeMe «HauanpHbie oubnmotek u cetn MHTEpHET.
TTOHSITHSA W 3aKOHBI Kommynuxamuensie: BCTynaroT B
XUMUID» JTUAJIOT, a TaK)Ke Y4acTBYIOT B
HaOIIOJIAIOT ¥ OMHUCHIBAIOT
XUMHYECKUAN IKCTIEPUMEHT C
MIOMOIIIBIO PYCCKOTO SI3bIKA U S3bIKA
XUMUHU.
14 Oo6o0mmaronuii ypox HanbHeilee Ymert Pezynamuenvle. caMOCTOSITEIIBHO
o teMe «HauanpHbIe 20.10 (hopmupoBanue MIPUMEHSTh (hopMyIIHPYIOT 3a/1aHKe:
TIOHATHA M 3aKOHBI II03HAaBaTEILHOTO 3HAHWSA, YMEHHS U | ONPENEISIOT €0 LENb, INTaHUPYIOT
XUMHH» HHTEpeca. HAaBBIKU IIPU AITOPUTM €r0 BBIIIOJIIHEHHUS,
dopmupoBaHue BBITIOJTHEHUHT KOPPEKTHPYIOT paboTy 1o XO4y €ro
KOMMYHHKATHBHOMN TPEHUPOBOUYHBIX BBITTOTHEHUSI.

KOMIICTCHTHOCTHU B




00IIEHNH U
COTPYAHHYECTBE C
OJHOKJIACCHUKAaMH B
porecce y4eoHo —
HCCIIeI0BATEIILCKOM
JIeATCTLHOCTH

YIPAKHEHUH U
3aJaHUH

TosnasamenvHule: naoT
OTIpEICIICHHSI TOHSATHSIM,
OCYIIECTBISIOT CPABHEHHE
00BEKTOB, CAMOCTOSTENLHO
BBIOMpAst KPUTEPHH IS ATOTO,
HaxoIAT WH()OPMAITHIO C
HCIIOJIb30BAaHUEM PECYPCOB
OoubaroTek u cetu MHTEpHET.
Kommynurxamuenuie: BCTynaroT B
JIAJIOT, a TAKXKE yJacTBYIOT B
KOJIJIGKTUBHOM OOCYKJICHUU
BOTIPOCOB, YYaCTBYIOT B
JICKYCCHH, BIIQJICIOT
MOHOJIOTHYECKON U JUaI0rndecKoi
dhopmMamu peun.

Paznea 2. BaxkHeit

e NPEACTABUTEC/IN HEOPraHUIECCKUX BEIIECTB. KosnuyecTBeHHBIE OTHOIIEHHS B XUMHUH (17 qacm;).

15

Bo3nyx u ero cocras.

1

24.10

JanpHelnee
(dbopmupoBaHue
[103HABATENHHOTO
HHTEpeca,
¢dbopmupoBaHue
XUMHUYECKON
KYJbTYPBHI.
dopMupoBaHue
KOMMYHHKaTUBHOMN
KOMIIETEHTHOCTH B
0oOIIeHUH U
COTPYJIHUYECTBE C
OJTHOKJTACCHUKAaMH B
nporecce yaeOHoi
e TeTFHOCTH.

YMmeror
MIPUMEHSITh
3HAHUS, YMCHHSI U
HaBBIKH,
TIOJTyICHHEIE B
XOJIEU3YICHHUS
JTAaHHOH TEMBI,
[IPU BBIIIOJIHEHUU
KOHTPOJIbHOU
paboTsL.

Pecyramuesnvie: caMOCTOATELHO
(hopMyJIUPYIOT 3a7aHHKE:
OTIPEJIEIISIIOT €0 1IeTIb, TUIAHUPYIOT
QITOPUTM €0 BBITIOJIHEHUS,
KOPPEKTUPYIOT paboTy 1O X0y €ro
BBIIOTHCHUSI.

Tosnasamenvhuvle: naOT
OTIPEICIICHHSI TOHATHSIM,
OCYILIECTBIISIIOT CPaBHEHHE
00BEKTOB, CAMOCTOSATEIILHO
BBIOWpAst KPUTEPUH IS ITOTO,
HaXOJsAT HH(POPMALIUIO C
WCTIOJIb30BaHUEM PECYPCOB
oubnnotek u cetn MHTEpHET.
Kommynuxamuenvie: BCTyNaroT B
JIMAJIOT, a TAKXKe y4acTBYIOT B
KOJUIEKTUBHOM O0CYKJIEHUH
BOIIPOCOB, yYacTBYIOT B
JIICKYCCHH, BIIQJICIOT




MOHOJIOTHYECKOHN U TUAJOTHUECKON
dhopmamu pedn.

16 Kucnopog. 27.10 OpueHTUpYIOTCS B XapakTepu3yloT | PezynamugeHvle. OCO3HAIOT TO, UTO
HPaBCTBEHHOM 00bEMHYI0 10JII0 | YK€ YCBOGHO U TO, UTO €1IE HY>KHO
COZICPIKAHUH U KOMIIOHEHTOB YCBOUTb, HA OCHOBE ATOTO
CMBICJIC COOCTBEHHBIX | BO3IyXa, CaMOCTOSITEIIPHO CTaBAT yueOHbIC
MOCTYIIKOB PACCUMTHIBAIOT | 33JIaYH.
ee 1o o0bemy To3nasamenvHvle: BOCIPUHUMAIOT
3TOii cMecH. WHPOPMALIUIO HA CITYX U
BU3YalIbHO, CTPYKTYPHPYIOT TEKCT,
BBIICIISS B HEM BTOPOCTETICHHYIO U
[JIABHYI0 UHPOPMAIIHIO, Taf0T
oTpe/ieNieHIe TOHSATHSIM,
CPaBHUBAIOT ¥ TPYIIUPYIOT
OOBEKTHL.
Kommynurxamuenuie: OMACHIBAIOT
00BEMHBIN COCTaB BO3AyXa U
MOHUMAIOT 3HAUYEHHE MOCTOSHCTBA
3TOTO COCTaBa JIJIsl 3I0POBbS
17 Oxcupl. 07.11 ®dopmupoBaHue 3HaroT Peeynamuenvie: craBaT yueOHbIe C
MHTEJUICKTYaJIbHBIX XUMHYECKOE 3a]auu, IUTAHUPYIOT yueOHYI0 UCIIOJIb30BaHHEM
YMEHUH aHaIIn3a, MOHATHE: OKCUJIBL. | JICATENLHOCTD, OLIEHHBAIOT 000pyI0BaHUS

CUHTE3a, yMEHUI
JIeJIaTh BBIBOJBI

VMeroT Ha3BIBaTh.

OKCHJIBI TT0 UX
dhopmynam
OTIPEJICIISIOT:
CTETCHb
OKHUCJICHUSA
3JICMCHTOB B
OKCHJIaX.

3HaroT
Kiaccudukanmio
U XUMHYECKHE
CBOICTBa
OKCHJIOB

MPaBUILHOCTb BBIMIOTHEHUS
IEUCTBUI U BHOCAT B HUX
KOPPEKTHUBBL.

Tosznasamenvnwie:.
CTPYKTYPHUPYIOT TEKCT, BBIACIIAS B
HEM BTOPOCTENEHHYIO U [JIABHYIO
WHOPMAITUIO, JAf0T OIpeIeTICHE
MOHSITUSIM, YCTaHABIUBAIOT
MIPUIMHHO-CJICICTBCHHBIC CBSI3H.
Kommynuxamusnvle: yMerT C
JOCTATOYHOMH ITOJIHOTOH U
TOYHOCTBIO BBIPAXXKaTh CBOU MBICIIH
M 3HAHUS.

«Touka pocTa»




18 IIpaxkmuueckas paboma 10.11 dopmupoBaHue Paboraror ¢ Pezynamusnvie: camoctostenso | C
Ne 4. «llonyuenue, CITOCOOHOCTH J1a00PATOPHBIM OTIPEAETISIOT IIeNh YueOHO HCTIONH30BaHUEM
cobupanue u ydammxcs K o0opynoBaHueM | IeATEIbHOCTH, IJIaH BBIIIOJHEHUS | 00OpyAOBaHUS
pacnosnasanue CaMOpa3BUTHIO U U 3a1aHUM, OLICHUBAIOT «Touka pocra»
KUCI0poOay. €aM000pa30BaHMIO HA | HATPeBATeJIbHBI | IPABUILHOCTH BBITIOTHEHHS

OCHOBE MOTHBAllMM K | MM NpuOOpaMM B | 3aaHUM.
00y4YeHHIO U COOTBETCTBHU ¢ | [lo3nasamenvHble: yCTAHABIUBAIOT
MO3HAHHUIO. npasuiaamMu TH. | npuUYMHHO-CIECTBEHHBIE CBI3U
dopmHpoBaHUE BoinoJiHsiloT MeX1y (GU3NIECKHIMH CBOMCTBAMU
OTBETCTBEHHOI'O npocreiinue KHCJIOPOZa U CLIOCO0aMu ero
OTHOIIEHHUS K YUEHHIO, | MPHeMBbI coOupaHus.
TOTOBHOCTH K oOpauieHus ¢ KommynuxamueHuie: ONHMCHIBAIOT
CaMOPAa3BUTHIO. JIa00PaTOPHBIM ¢$u3nUecKue 1 XUMHYECKHE
dopmupoBaHue o0opyfoBaHHEM. | CBOICTBa KUCIOPOJA.
HHTEIEKTYaIbHBIX CobOuparot PerynsrtuBHbIe: CaMOCTOSATEIBHO
YMEHUH, CTPOUTh KHCJIOPOJ OTIPEAETISIOT IIeNTb YueOHOM
pacCyKacHus, METOA0M JACATCIIbHOCTHU, I1JIaH BBIIIOJIHCHUA
aHAJIN3UPOBATb, BBITECHEHMA 3aJlaHuil, OIICHUBAIOT
JIeJIaTh BBIBOJBI BO3/1yXa, MIPAaBUIBHOCTD BBITOJTHEHUS
PACIO3HAIOT ero. | 3aJaHuil.
ITo3naBarenbHbIe: HAOMIOAAIOT 32
CBOWCTBaMH BEILECTB U
SIBIICHUSAMH, TPOUCXOSIINMU C
BEIIIECTBAMHU.
KOMMYHI/IKEITI/IBHI)IG§ OIIMCBIBAIOT
XUMUYECKHUH 3KCIIEPUMEHT,
COCTABIISIFOT OTYET M0 Pe3yJibTaTaM
MIPOBEZCHHOTO 3KCIIEPUMEHTA.

19 Bognopoxn. 14.11 dopmupoBaHue Padoratsh ¢ Pezynamusnvie: TIaHUPYIOT C
llpakmuueckas paboma MO3HABaTEIBLHOTO J1a00paTopHbIM | yueOHYIO JesITEeNbHOCTD, UCIIOJIb30BaHUEM
Ne 5. «llonyuenue, HWHTEPECA U MOTHUBOB. 00opyaoBaHHe H | OICHUBAIOT NMPABUILHOCTD obopymoBaHUs
cobupanue u DopmMHpoOBaHUE HarpeBaTeJbHbl | BBHITIOJHEHHS YI€OHBIX JIEHCTBHIMA. «Touka pocra»
pacnosnasarue CIIOCOOHOCTH mu npudopamu B | [losnasamenvHule: BOCIPHHUMAIOT
6000p00ay. COOTBETCTBHM ¢ | MH(QOPMAIUIO BU3YalIbHO, JAIOT

yUaImxcs K
CaMOPAa3BHUTHIO U
caM000pa3oBaHUIO Ha

npasuiaamu Th.

OTIpEACTICHHS TTOHITHSAM,
CPaBHHUBAIOT U TPYNIIUPYIOT




OCHOBE MOTHBAIlUK K | BeIMOJTHATH OOBEKTHI, HAXOMST

00y4YeHHIO U npocreiinue 3aKOHOMEPHOCTH.

TIO3HAHHIO NpUEMbI Kommynuxamuenuie: opoOpMISIFOT
oOpauenus ¢ CBOU MBICITA B IUCbMEHHOU
J1a00PaATOPHBIM (hopMe; ONUCHIBAIOT XUMHYUCCKUN
000py/I0BaHUEM: | SKCIICPUMEHT, COCTABJISIOT OTYET
coouparp 0 pe3ynbTaTaM paboTHI.
npudop s
NOJIyYeHHsI
rasos,
NMPOBEPSITH €r0
HA
repMeTHYHOCTh
1 UCT0JIL30BATH
A5 OJTyYeHU st
BO/IOPO/Ia

20 Kucnotst 17.11 dopmupoBaHue 3HaroT Pezynamusnvie: mnanupyor ceoro | C
HHTEIUICKTYaIbHBIX XUMHYECKOE paboty, caMOCTOSTENBHO UCTIOJIb30BaHHE
YMEHUH aHaIn3a, nouamue: KOHTPOJIMPYIOT BpeMsi M
CUHTE3a, YMEHUH KHCJIOTA, eJ0Yb. | BBIMOJHEHHUS Pa3IMYHbIX 3aIaHUi. | 000PyAOBaHUS
JleTIaTh BBIBOJIBI. Haszwviearom Iloznasamenvuuie: «Touka pocra»

KHCJIOTHBI 110 UX JaroT OMPEACIICHUA ITOHATUAM,
bopmynam. OCYILECTBISIIOT CPAaBHEHHE, CTPOSIT
Cocmasenaom JIOTUYECKUE TETTOYKH

XUMHYCCKHUE paccyxJIeHuH, aHATU3UPYIOT
(bopmyIbl HUCTHHHOCTh YTBEPXKICHHH.
KHCJIOT. Kommynuxamusnuie:
Onpeodensirom CIOCOOHBI 00BEKTUBHO OIICHUBATH
KHCJIOTBI TIO UX JpyTroro.

dopmynam.

21 Comu 21.11 DopmMupOBaAHUS 3narom nousmue: | PezyramueHvle: TUIAHUPYIOT C
KOMMYHUKAaTUBHBIX COJIb. II0CJICIOBATCIBHOCTH CBOUX HCIIOJIB30BAHUEC
KOMIIETCHTHOCTH B YMEIT Hazvigams | NEWCTBUH H TPOTHOZUPYIOT UX M
oOmeHnn u COJIH T10 UX pe3yJbTart. o0opymoBaHUS
COTPYZHUYECTBE CO dbopmynam. TlosnasamenvHule: BHIBUTAIOT «Touka pocra»
CBEPCTHHKAMH. Cocmasnsaom apryMEHTBI, YCTaHABJIHBAs




XUMHYCCKHUEC
(hopMyITBI COTIEH.
Onpeoensiom
COJIH TIO UX
¢dopmynam
3ualot
KJ1acCU(pHUKaLnIo
CpEOHUX CONEH.

MPUYHHHO-CIICICTBEHHBIE CBSI3U
MEX]Ty U3y4acMbIMHU SIBICHHUSIMU,
W3BIIEKAIOT HEOOXOAMMYIO
WHPOPMALIUIO U3 TPOUYUTAHHOTO
TEKCTa.

KommynurxamueHvle: yMErOT
(dhopMyIHpOBaTH COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATH CBOIO
TOYKY 3pEHHS, OTCTAUBATh e€ HE
BPaKIACOHBIM JUIS APYTHX
00pa3oM; BIaJICIOT
MOHOJIOTHYECKOU U
JINAJIOTHIECKOM (popMaMH peyH.

22

KonuuecTB BemecTBa

2411

DopMHpoOBaHUE
CTOMKOTO
MO3HABATEIILHOTO
WHTEpeca. 3HaHUs
OCHOBHBIX IPHUHIIUIIOB
Y TIPaBUJI OTHOLIEHHS
K IIPUPOJIE.

3naror
Xumudeckue
NOHAMUA. MOJIb,
MOJISIpHAsT Macca.
Boruucnarom
MOJIISIPHYIO Maccy,
KOJIMYECTBO
BEIIECTBA.

Pecynsmuenvie.: ctaBst yueOHbIC
1eNd, Ipeolpas3yst MPaKTHYECKYHO
3a7a4y B IO3HABATEIIBHYIO,
CaMOCTOSITEIBHO aHATU3UPYIOT
YCIIOBUS TOCTHKEHUSI LIEJH,
OLICHUBAOT IPaBHILHOCTD
BBITIOJTHEHHS ICHCTBYS,
IIPOTHO3UPYIOT JajbHEMNIIee
pa3BuTHE TIpolecca.
Ilo3nasamenvHoie: BEIICTSIOT
HEO0X0IUMYI0 HH(POPMAIIHIO,
CTPYKTYPUPYIOT CBOH 3HAHHS,
BBISIBIISIIOT IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3H;
OTIPEJIEIISIIOT KPUTEPHH ISt
cpaBHEHHSA (aKTOB, SIBICHHUH.
Kommynuxamuenuvle:
BBICTYIIMBAIOT H 00BEKTHBHO
OIIEHUBAIOT JPYTOTO,

YMEIOT BECTU IUAJIOT,
BbIpabaThIBas 001Iee PeLICHHUE.

23

MonspHas Macca
BEILIECTBA.

28.11

DopmMHpoOBaHUE
CTOMKOTO

3Ha0T
XUmu4eckue

Pecynamuensie: cTaBsaT yaeOHbIE
IeTTH, IPpe0odpasys MPaKTUIECKYIO




MO3HABATEIILHOTO
WHTEpeca. 3HaAHUS
OCHOBHBIX TIPUHIIATIOB
Y TIPaBUJI OTHOIICHHUS
K IIPUPOJIE.

NOHAMUSL: MOJIb,
MOJISIpHAsT Macca.
Buiuucaaiom
MOJISIPHYIO Maccy,
KOJINYECTBO
BEIIECTBA.

3aJa4dy B IO3HABATEIbHYIO,
CaMOCTOSITENBHO aHATN3UPYIOT
YCIIOBHS JOCTIKSHUS LIEITH,
OLICHMBAIOT NPABUIILHOCTb
BBITIOJIHEHHS ACUCTBHS,
MPOTHO3UPYIOT NajbHENIIee
pa3BuTHE TIpolLecca.
Ilo3nasamenvHoie: BbIACTSIOT
HE00X0UMYyI0 HH(POPMAITHIO,
CTPYKTYPHPYIOT CBOH 3HAHHS,
BBISIBIISIIOT IPUYHHHO-
CIIC/ICTBEHHBIC CBSI3H;
OTIPEACIISIOT KPUTEPUH IS
cpaBHEHHS (AKTOB, SIBICHHH.
Kommynuxamuenuwie:
BBICITYIIIMBAIOT U OOBEKTUBHO
OILICHUBAIOT APYTOTO,

YMEIOT BECTU UAJIOT,
BBIpa0aThIBas 00IIee pelIeHHe.

24

MossipHblid 00bEM
ra3oB

01.12

DopMHUpOBaHUE
CTOMKOTO
MO3HABaTEILHOTO
UHTepeca. 3HaHUS
OCHOBHBIX TPUHITUIIOB
Y TIpaBUJI OTHOIICHUS
K IIpUpoe.

3Haror
Xumuyeckue
NOHAMUSL MOJIb,
MOJISIpHAs Macca.
Boruucnsarom
MOJISIPHYIO
Maccy,
KOJIMYECTBO
BEIIECTBA.

Pezynsamusnvie: cTaBaT yueOHbIE
ey, Ipeolpas3yst MPaKTHYECKYIO
3aj1a4y B IO3HABATEIIHYIO,
CaMOCTOSTEIbHO aHATU3UPYIOT
YCIIOBUS TOCTHYKEHUS TIEITH,
OLICHUBAIOT MPABUJIIBHOCTD
BBITIOJTHEHHST ICHCTBUS,
MPOTHO3UPYIOT JalibHeiIee
pa3BHTHE TIpoIecca.
To3nasamenvuvie: BBIACIAOT
HE00X0IUMYI0 HH(OPMAIIHIO,
CTPYKTYPUPYIOT CBOU 3HAHUA,
BBIABJIAIOT IIPUYUHHO-
CJIEJICTBEHHBIC CBS3H;
OTIPEIEINIAIOT KPUTSPUH IS
cpaBHEHUS (AKTOB, IBICHHUH.
KOMMyHMKamM@Hble.’




BBICJTYIIIMBAIOT U OOBEKTUBHO
OLICHUBAIOT JAPYTOro,

YMEIOT BECTH JJHAJIOT,
BbIpabaThIBas o01Iee pelieHue.

25 3akoH ABorazipo 01.12 dopmupoBaHue 3uarTt Pezynamusnvle: CTaBAT y4EOHYIO
KOMMYHHKATHBHOU Xumuueckoe 3a7a49y MoJ pyKOBOJICTBOM
KOMIIETEHTHOCTH B noHsimue: YaUTeIIs,
yueOHOM MOJISIPHBIT TUTAHUPYIOT CBOIO JCATEIHHOCTh
COTPYJHUYECTBE CO 00beM. YMeIT O] PYKOBOJICTBOM YUHTEIISI.
CBEPCTHHKAMU H BbIYUCTISMNG. TIO Ilo3nasamenvHuvle: aHATU3UPYIOT
neaarorom KOJIHNYCCTBY O6’I)CKT, BbIACIAA €T0
(macce) CyIIECTBCHHBIC TPU3HAKH,
ra3000pa3Horo YCTaHABJINBAIOT MPUYHHHO-
BEIIECTBA €TO CJICJICTBCHHBIC CBSI3H.
00beM, 10 Kommynuxamusnuie: yMeIoT ¢
o0BemMy JIOCTATOYHOM MOIHOTOU U
ra3000pazHoro TOYHOCTHIO BBIPAXKATh CBOH
BEIIIECTBA €TI0 MBICJTY, BJIQJICIOT MOHOJIOTMYECKOM
KOJINYECTBO W THAJIOTUYECKOU (hOpMaMH peuu.
(Mmaccy).
26- Pemenue 3amay ¢ 05.12 ®dopmupoBaHue YMmerot Pezynsmuesnvie: cTaBsT yueOHYIO
27 HUCIOJIL30BaHUEM 08.12 OTBETCTBEHHOI'O MIPUBOJIUTH 3a/1avy O] pyKOBOJICTBOM
MOHATHH «KOJIHUUYECTBO OTHOIICHHUSA K y4eoe, pacuéThl 1o YUUTeNs,
BEIIIECTBAY», «MOJISIpHAS CIOCOOHOCTH bopmynam ¢ TUTAHUPYIOT CBOIO JCATEILHOCTh

Maccay, «MOJISIPHBIN
00BEMY, «UYHUCIIO
ABorazpo». Pacuetsl
10 XUMUYECKUM
YpaBHEHUSIM.

o0yJaronmxcs K
CaMOpAa3BUTHIO U
caM000pa30BaHUIO.

HCIIOJIb30BaHUEM
HOHATHI: n, MY.
Vm, NA.

110J] PyKOBOJICTBOM YYHUTEIIS.
Ilo3nasamenvrvle: aHATU3UPYIOT
00BEKT, BBIJIEIISIS €0
CYLIECTBEHHbBIE IPU3HAKH,
yCTaHaBHI/IBaIOT HpI/IT-II/IHHO-
CJICJICTBEHHbBIC CBSI3U.
Kommynuxkamuensvie: ymeror ¢
JOCTATOYHOM IMOJTHOTOH U
TOYHOCTBIO BBIPAXKATh CBOU
MBICJIH, BJIaJICIOT MOHOJOTHYECKOMN
Y JIMAJIOTHYECKOM (opmMaMu pedn.
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Bopa. OcuoBanust.

12.12

DopMHUpoBaHUE
MHTEJUICKTYJIbHBIX
yMeHwuii: paboTa ¢
TEKCTOM H APYTHUMU
WCTOYHUKAMH
nH(DOpMaITuy,
OCYILIECTBJIEHHE
aHaJIM3a U CHHTE3a,
YMEHHUE JeNaTh
BBIBOJBI U
00001IeHMS.

Hayuamcs .
XapaKTepHu30BaTh
CTpOCHHE
MOJICKYJTBI
BOAOpPOJA,
(bm3uveckue u
XUMHYECKUE
CBOICTBA BO/IBI,
OOBSICHATH
AHOMAaJIH BOJPI,
CHOCOOBI OYHCTKU
BOJIBI, IPUMEHSITH
B OBITY (PUITBTPHI
JUTSL OYUCTKHU
BOJIbI, PABUIIBHO
HCIIONTE30BATh
MUHEPATHHYIO
BOJ1Y, BBIIIOJIHATh
pac4eTsl 1o
YpaBHEHUSIM
XUMHUECKUX
peakiuii,
MIPOTEKAIOIIUX C
YYIaCTHEM BOJIBI.
Tonyuam
B03MONCHOCTD
Hayuumocs:
00BEKTUBHO
OIICHHUBATh
nHPOPMALHUIO O
BEIIIECTBAX U
XUMHUECKUX
rpoueccax,
KPUTHYECKH
OTHOCHTBCS K
MICEeBIOHAYYHOU

Pezynamusnvle: CTaBAT y4EOHYIO
3a/1a4y 10J pyKOBOJCTBOM
YUUATEIS,

IJIAHUPYIOT CBOIO JIESTEIHHOCTD
MO/ pPyKOBOJCTBOM YUHUTETISI.
To3nasamenvuvie: aHATH3UPYIOT
00BEKT, BBIIEIISISL €ET0
CyIIECTBEHHBIC MTPU3HAKH,
YCTaHABIWBAIOT IPUIHHHO-
CJIEICTBEHHBIE CBSI3H.
Kommynuxamusnvie: yMeroT ¢
JIOCTaTOYHOM IOTHOTOM U
TOYHOCTBIO BBIPAYKATh CBOU

MBICJIH, BJIQJICIOT MOHOJIOTHYECKON

Y JIMAJIOTHYECKON (popmMaMu pedw.

C
HCIOJIb30BaHUE
M
o0opyoBaHUS
«Touka pocra»




nHpOPMALUH,

HEZT00pOCOBECTHO
W pexyiame
29 PactBopsl. MaccoBast 15.12 OcymiecTBiieHue YMmets Pezynamusnvle; MNaHUPYIOT C
OJIs1 paCTBOPCHHOT'O aHaJM3a U CUHTE3a, IPUMCHSTh yueOHYI0 NesITeNbHOCTS, HCIIOJIb30BaHUC
BCILICCTBA. YMEHHE JI€IaTh 3HaHUs, YMCHHA, OLICHHWBAIOT MPaBUIbHOCTh M
BBIBOJBI U HaBBIKU MIPH BBINOJIHCHNS Y4EOHBIX AEHCTBUM. 000pyIOBaHUS
00001IIeHH . W3YYEHUU TEMBI Iozuasamenvubie: BoctipuauMaroT | «Touka poctay
dopmupoBaHue «PacTBOpBD. nHGOPMALIMIO BU3YaJbHO, JAIOT
JIMYHOCTHBIX OTIpENICJICHHSI TOHATHSIM,
MIpeJICTaBICHUH O CPaBHMBAIOT U TPYNIUPYIOT
LEHHOCTH MPUPOIBI. 00BEKTHI, HAXOST
3aKOHOMEPHOCTH.
Kommynuxamuenvie: opopMISIIOT
CBOM MBICIIM B MMHUCbMEHHON
hopme.
30 KonTponbsHas paboTa 19.12 Ocy1iecTBicHUE YMmetb Pezynamuenvle. NnaHUPYIOT
no Teme. «BaxHerime aHaM3a ¥ CHHTE3a, PUMEHSTh y4eOHYIO IeATSIBHOCTb,
NpeACTaBUTEIIN YMEHHE enaTh 3HAHUS, YMEHHU, OLICHHMBAIOT ITPaBUJIbHOCTH
HCOPraHWU4YCCKUX BBIBOIBI U HAaBBIKH IIPH BBITIOJTHEHHS yIEOHBIX JIeHCTBUN.
BCILCCTB. 06001IeHYsl. U3yYEHHH TEMBI Tosnasamenvivie: BOCIPUHUMAIOT
Konmiecrsennbie dopmuposanue «Baxueiimme MH(GOPMAIMIO BU3yalbHO, JAKOT
OTHOILICHIS B XM JIMYHOCTHBIX MPEeACTaBUTENN OTIpeICJICHHSI TOHATHSIM,
NPEACTaBICHUH 0 HEOPraHMYECKHX | CPAaBHHUBAIOT U IPYNIIUPYIOT
LEHHOCTH TPUPOIBI. BEIIECTB. 00BEKTHI, HAXOJISAT
KonnuecTBeHHbIE | 3aKOHOMEPHOCTH.
OTHOUICHUS B Kommynuxamusnvie: oQopMIsIOT
XUMH» CBOM MBICIIM B TUCbMEHHON
dhopme.
KOJIJIEKTUBHOM OOCYKJICHUN
POOIIeMBI, BIAJICIOT
MOHOJIOTHYECKON U
JMaJIorHyecKoil popMamu pedm.
31 O600menue n 22.12 HanbHelee Ymernb Pezynamusnvie: caMOCTOATENBHO
CHUCTeMaTH3alus (dopmupoBaHHe MIPUMEHSTh (hopMyIHPYIOT 3a/1aHKeE:
3HAHMH 110 TeMe I03HABATEJILHOIO 3HAHUS, YMEHHS M | OIPENEIAIOT €ro 1ellb, INIAHUPYIOT




«Baxneiimue uHTEpeca. HaBBIKU TIPH ITOPUTM €TO BBIOJIHEHUS,
npeacTaBUTCIIN dopmupoBaHUe BBIITOJTHEHUN KOPPEKTHUPYIOT paboTy IO X0y
HEOPraHM4CCKUX KOMMYHUKAaTHUBHOU TPEHUPOBOYHBIX €T0 BBINOJIHEHUSI.
BCIICCTB. KOMIIETEHTHOCTU B YIOpaKHEHUHN U Tlo3nasamenvHule: NaOT
Konnyecrpenuble OOLIEHNH U 3ajaHUH onpe/ieeH s IIOHATUSIM,
OTHOIICHHUS B XUMHID COTPYHMYECTBE C OCYILECTBJIAIOT CPABHEHHE
OJTHOKJIACCHUKAMH B 00BEKTOB, CAMOCTOSITEIILHO
nporecce yaeOHo — BBIOMpAst KPUTEPUH IS 3TOTO,
HCCIIEI0BATENbCKOM HaXomsAT MH(POPMALIUIO C
JeSITeIbHOCTH HCHOJIBb30BaHUEM PECYPCOB
oubnmorek u cetn HTEpHET.
Kommynuxamuenuie: BCTynaroT B
JIMAJIOT, a TAKXKE yYacTBYIOT B
KOJIJIGKTUBHOM OOCYKJICHUU
BOIIPOCOB, YYacTBYIOT B
IUCKYCCHH, BIAACIOT
MOHOJIOTHYECKOHN U
JMaJornyeckoil popMamu pedm.
32 Ipaxmuueckas 26.12 ®dopmupoBaHUs Onpenensror Pezynamusnvie: mpeodpaszyror C
paboma Ne:6 KOMMYHHKaTHBHBIX OCHOBHOE MIPAKTUYECKYIO 3a/1a4y B UCIIOJIb30BaHU
«lIpucomosnenue KOMIICTEHTHOCTH B XUMHUYECKOE [I03HABATEIIbHYIO, OCYLIECTBISIIOT | €M
pacmeopos conet ¢ ux OOIICHUH U o0opyioBaHUE. M03HABATEILHYIO PEQIICKCHIO B 00opyIoBaHUS
3aaa*fH0” maccosou COTPYJHUYECTBE CO 3HAIOT npaBmiIa OTHOILCHUH JIEUCTBUH 11O «Touka pocta»
doneiiy. CBEPCTHUKAMH. TEXHUKU PEILEHHIO TO3HABATEIBHbIX 3a/1a4.
0e3onacHoCTH Ilo3nasamenvubvie: NaOT
pu pabore B OTIpeieSICHHUS HOHSATHAM, MOTYT
XUMUYECKOM HalTH crioco0 peueHus
KaOuHeTe. poOJIeMHOM 3aj1aun
Kommynuxamusnuie: yqacTByIoT B
Jasore,
Paznen 3. OcHOBHBIE KJIacChl HEOPraHUYECKHUX coeHeHuit (9 yacoB).
33 Oxcupr: 29.12 dopmupoBaHUe 3HaT U Pecynamusnvie: craBaT yueOHbIe C
KIIaCCH(UKALMSA 1 MHTCIICKTYaJIbHBIX NOHUMAIOT 3a/1a4u (CaMOCTOSITEIHHO, PU HUCIOJIb30BAHU
CBOWCTBA. YMEHHH aHanu3a, Xumuueckue MTOMOILM YUUTENs), INIAHUPYIOT eM




CUHTE3a, yMEHUN
JIeNaTh BEIBOJBI.

nousmus:
OKCHJIBI.
VYmMmeror
HA3b16aAM b OKCU]L
BI IO X

yueOHYIO NesITeNbHOCTD,
OIICHUBAIOT MTPaBHUIHLHOCTH
BBITIOJTHCHUS TEHCTBUIH B BHOCSAT B
HUX KOPPEKTHBHI.
Io3nasamenvuule:

o0opymoBaHUS
«Touka pocta»

thopmymam. CTPYKTYPHUPYIOT TEKCT, BBIACIIAS B
Cocmagnaiom HEM BTOPOCTENIEHHYIO U ITIaBHYIO
XUMHYECKHE WHPOPMALUIO, JAI0T ONpeeICHIe
(hopmyms MOHSITUSIM, YCTaHABIIUBAIOT
OKCHUJIOB; MPUYUHHO-CIIEICTBEHHBIE CBSI3H.
onpeodenaom KommynuxamueHwie: yMeIoT C
OKCHUJBI IO UX JOCTaTOYHOM MOJHOTOH U
thopmymnam. TOYHOCTBIO BBIPAXXaTh CBOU
XapaKkTepu3yroT MBICJIH, BJIa/IEI0T MOHOJIOTUYECKON
o01ue U TMAIOTHYECKON (pOpMaMH peuu.
XUMHUYECKHE

CBOMCTBa

COJICOOPa3YIOIINX

OKCHUJIOB.

34 OcHoBaHus : 09.01 dopmupoBaHue 3HatoT Pezynamuenvie: craBaT yueOHbIe C
KHHCCI/I(I)I/IKaHI/IH u OTBETCTBEHHOI'O onpeneieHue LEJIN, CAMOCTOATEIIBEHO HUCIIOJIb30BaHU
CBOHWCTBA. OTHOILUEHUS K YYEHHIO | OCHOBaHUM. aHAJIM3UPYIOT YCIIOBUSA eM

UCIIONb3YS Knaccudukanuio | TOCTHKEHUS 1T, OI[CHUBAIOT o0opymoBaHUs
CIEIAIEHO Y XUMHUYECKHe MIPaBUILHOCTH BBITTOJIHEHUS «Touxa
noJ00paHHbIe CBOICTBa JIEHCTBHUS. pocTa»
cpeacTBa. YMeHuUe OCHOBaHUU. Ilo3nasamenvhvie: BHIACIIIOT
OLICHUTh CTENICHb YmMmeror HEO0XOMMYI0 HH(POPMAIIHIO U3
ycrexa WM Heyclexa | COCTaBIISATh MPOYUTAHHOTO TEKCTA,
CBOEU IeATENBHOCTU (dhopmysl CTPYKTYpUPYIOT CBOH 3HaHMUS,

OCHOBaHMH 10 OTIPEAEIAIOT KPUTEPUH IS

Ha3BaHUIO, cpaBHEHHUS (AKTOB, IBICHHA.

Ha3bIBAIOT Kommynuxamuenvie:

COEJIMHEHUS 110 BBICITYIIMBAIOT U OOBEKTUBHO

¢bopmyie. OILIEHUBAIOT JPYyTOTO,

YwMmeroT YMEIOT BECTH JIMAJIOT,

COCTaBJISATh BbIpabaThIBas 001ee peLIeHue.




YpaBHEHUM

peakuui,
XapaKTepU3YIOLIHI
X XUMHUYECKHUE
CBOMCTBa
OCHOBaHHH.

35 Kucnorsr : 12.01 dopmupoBaHue 3HaroT Pezynamusnvie: mmannpyiot ceoro | C
KJIaCCH(pUKALMA 1 WHTEJUIEKTYJIbHBIX XHUMHYECKOe paboty, caMOCTOSTENBHO UCIIOJIb30BaHU
CBOMCTBA. YMEHUU aHaIu3a, HOHAmMUE:KUCIOT | KOHTPOIHUPYIOT BpEMS eM

CHHTE3a, YMEHUH a, I1eJ10Yb. BBIMOJIHEHHS PA3JIMYHBIX 3aaHuil. | 000pyIOBaHUS
JleJIaTh BBIBOJIBI. Haswviearom Tloznasamenvhuvie: «Touka

KHCJIOTHI MO X JAIOT OTIpeeNICHHS TIOHSITHSIM, pocta»

dbopmynam. OCYILECTBIISIFOT CPaBHEHHE, CTPOSIT

Cocmagnawomxu | TOTHUECKHE LETIOUYKU

MHUYECKHE paccyxIeHuH, aHATU3UPYIOT

(OpMYJIBI KUCTIOT. | HCTUHHOCTB YTBEPKICHHH.

Onpeoenawm Kommynuxamusnuvie:

KHCJIOTBI IO UX CHOCOOHBI OOBEKTHBHO OIICHUBATH

dbopmynam. JpyToro.

YmMmeror

COCTAaBIISIThH

ypaBHEHUS

peakuui,

XapaKTepU3yIOIHN

X XUMUYECKHUE

CBOMCTBa KHCJIOT

B MOJIEKYJIIPHOM

Y IOHHOM BUJIE;

OTIPEIEIISIOT:

BO3MOXXKHOCTb

MPOTEKAHUSI

TUITHYHBIX

peaKIMii KHCIIOT.

36 Conu : knaccuuKarys 16.01 ®dopMmupoBaHHe 3HAIOT Pezynamusnvie: cTaBaT yueOHbIE C
W CBOICTBA. WHTEJUIEKTYJTbHBIX XUuMuueckoe LIEJIN, CAMOCTOSTEILHO UCTIOJIb30BaHU

YMEHUH aHaJIn3a, HOHAMUE:COTIb. AHAJTM3UPYIOT YCIOBUS eM




CHHTE3a, YMECHUHN YMmetoTnazsiéamsy | TOCTHKEHUS LIETH, OLCHUBAIOT 000pyI0BaHUS
JIeJIaTh BBIBOBI. COJIM TIO UX IIPaBUIBHOCTD BBIIOTHEHUS «Touka
hopmymam. TEHCTBHUS. pocta»
Cocmasnatomxwn | [lo3nasamenvbvie: BHIICIIIOT
MHUYECKHE HE00X0IUMYI0 HH()OPMAIIHIO U3
(hopMyIipl CoNell. | MPOYUTAHHOTO TEKCTA,
Onpeodenaiomcon | CTPyKTypUPYIOT CBOU 3HaHUS,
U 10 UX OTIPENIEIISIOT KPUTEPUH ISt
dhopmymam. cpaBHEHUS (AKTOB, SBICHHIA.
3HaroT Kommynuxamuenvle: yMeror ¢
KJIacCH(UKAIMIO | JOCTATOYHOW MOJTHOTOM U
1 XUMHYECKUE TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIH
CBOICTBa Y 3HAHUSL.
CpEIHUX CONIEM.
37- I'enetnueckas cBs3b 19.01 dopmupoBaHue 3HaroT Pezynamuensie: nanupyrot C
38 MEXy KJIaCCaMH 23.01 MMO3HABATENFHBIX XUMHYECKHE ITOCIIEZIOBATEIHFHOCTh CBOMX HCTIONTE30BaHU
HEOPraHM4eCKUX HUHTEPECOB, CBOWCTBa JEUCTBUN U IPOTHO3UPYIOT UX eM
COCTMHEHUH. HaIpaBJeHHBIX Ha OCHOBHBIX pe3yJbTart. o0opyIoBaHH
U3yYeHHE 3aKOHOB KJIacCOB IlosnasamenvHule: BEIABUTAIOT s «Touka
XUMUH, HEOPraHW4YeCKUX | apryMEHTHI, yCTaHABIUBas pocra»
HWHTCIIJICKTYaJIbHBIX COGHHHCHI/Iﬁ, IMPUYIUHHO-CJICACTBCHHBIC CBA3U
YMeHI/Iﬁ OIpEaCIICHUC MCXKAY U3y4aCMbIMU SABJICHUSAMU,
aHAJTU3UPOBATH TEHETHYECKOH H3BJIEKAIOT HEOOXOIUMYIO
UHGOPMAITUIO U CBSI3M. UHGOPMAITUIO U3 IPOYUTAHHOTO
JI€JIaTh BBIBOJIBI. Ymeror TEKCTA.
COCTaBIISITH Kommynuxamusnuie: ymeror
ypaBHEHUS ($hopMyIHpOBaTH COOCTBEHHOE
XUMHNYCCKUX MHCHHUE, apryMCHTHUPOBATHL CBOIO
peakuuii, TOYKY 3pEHHMSI, OTCTauBaTh €€ He
XapaKTEepU3YIOIHU | BpaXIeOHBIM ISl APYTUX
€ XUMHYECKUE 00pazoM; BIaCIOT
CBOMCTBa U MOHOJIOTUYECKON M
TCHETHYECKYIO JIMaJIorMyecKoil popMamu pedm.

CBs3b OCHOBHBIX
KJI1aCCOB
HCOPraHNM4YCCKUX




COCTMHEHUI

39 Ilpaxmuueckas dopmupoBaHUe Ywmerot Pezynamusnule: peodpasyoT C
paboma NeT. Pewenue 26.01 KOMMYHHKATHBHBIX oOpamarbcs ¢ MIPAKTHUYECKYIO 33749y B HCIIOJIb30BaH
OKCREPUMERMATIbHBIX KOMIICTEHTHOCTH B XUMUYECKOU I03HABATENbHYI0, OCYLIECTBIIAIOT | UEM
3a0ay no meme oO1IeHNH 1 MOCYA0H U [M03HABATEIILHYIO PEIICKCHIO B o0opyoBaHU
«OcHoenvle Knaccol COTPYIHUYECTBE CO 11ab0paTOPHBIM OTHOIIEHNH IEHCTBHUH 110 s «Touka
Heopeanudeckux CBEPCTHHUKAMH. 000pyJIOBaHUEM; | PEIICHUIO MO3HABATEIBHBIX 3aa4. | POCTa»
coeouneHuiLy dopmupoBanue HCIIONB30BaTh Ilo3nasamenvvie: NAIOT

WHTEJUICKTYTbHBIX MPHOOPETEHHBIE OTpe/IeNICHUS] TOHSATHSIM, MOTYT
YMEHUU: 3HAHUS ¥ YMEHUS, | HAWTH CIOCO0 peleHus
AHAJTM3UPOBATh TEKCT | MOJYYCHHBIC PU | MPOOIEMHOH 3a1a4n
y4eOHUKa, pa3BUBaTh | M3YYECHHU TEMBI Kommynuxamuenvie: y4acTByIoT B
HaOJI0IATEFHOCTD «CsoiicTBa JIAJIore, KOJUICKTUBHOM
OCHOBHBIX 00CYXJIEeHIH TIPOOJIEMBI, BIAICIOT
KJIACCOB MOHOJIOTHYECKOHN U
HEOPraHWYeCKUX | JUATOTUYECKOU (hopMaMu peyu.
COEIMHEHUI MIPU
BBITIOJTHEHUT
MPaKTUYECKOU
paboTEhL.

40 OGo0wenue u 30.01 ®dopmupoBaHue 3HaroT npasuia Pezynsmuenbie: TNIaHUPYIOT CBOIO
CHCTEMATH3ALNA MO3HABATEIbHBIX oOpaleHus ¢ paboTy, CaMOCTOSTEIBLHO
SHaHWM 10 TEME MHTEPECOB M MOTUBOB, | JIA0OPATOPHBIM KOHTPOIIMPYIOT BPEMS
«OCHOBHBIE KIIACCHI .
HEOPraHHICCKHX HaMpaBJICHHBIX HA 00Opy/IOBaHUEM, | BBITIOJHEHUS PA3JIMYHBIX 33 JaHHH.
—— n3yueHHe PUINUECKUX | CIIOCOOBI TlosnasamenvHule:

U XUMHUYECKUX pasjeneHust JIAFOT OMPE/IeNICHHS TOHSATHSM,

SIBIICHHH. OJTHOPOJTHBIX OCYILECTBIISIIOT CPAaBHEHHE, CTPOSIT
cMmecei. JIOTUYECKHE LEIOYKHU
Ymeror paccyXIeHNM, aHAITU3UPYIOT
MIPOBOANTH HUCTHHHOCTh YTBEP)KICHHUN
pasjeneHueM W3yYaloT SBJICHUS Ha TIPAKTHKE.
cMeceit Kommynuxamusnvie:
(bunbTpOBaHUEM U | CIIOCOOHBI OOBEKTHBHO OLICHUBATH
BBITIAPUBAHHEM. JPYyroro.

41 KontponsHas pabota 02.02 DopmupoBaHUe YmerT Pezynamuesnvie: IaHUPYIOT CBOIO
110 TemMe «OCHOBHbIC OTBETCTBEHHOTO MIPUMEHSTh paboTy, CaMOCTOATEIHHO

KJ1aCChl




HEOPTaHUYECKUX
COeIMHEHUIN

OTHOIIICHUS K yueoe,
CIIOCOOHOCTH
oOyJarommxcs K
CaMOPAa3BUTHIO U
camMo00pa30BaHUIO

3HAHUS, YMECHHUS U
HaBBLIKH B X0JI€
M3YUYCHUS TEMBI
«OCHOBHEIE
KJIaCChI
HEOpraHUIECKHIX
COCIUHCHUID.

KOHTPOJIMPYIOT BpEMS
BBIIOJTHCHHS PA3IMYHBIX 33 JaHHUI.
Tlosnasamenvhvie:

JIAIOT OTPE/IeICHHS TIOHATHSM,
OCYIIECTBISIOT CPaBHEHHE, CTPOSIT
JIOTMYECKHE LETIOYKH
paccyKIeHUN, aHAIU3UPYIOT
HCTHHHOCTh YTBEPIKICHUH
M3YYaloT SBJICHUS HA MIPAKTHKE.
Kommynurxamusnuie:

CIIOCOOHBI 0OBEKTUBHO OIIEHHUBATH
JIPYToro.

Pasnea 4. llepuoauyeckuii 3axon u Ilepuoauyeckas cucrema xumuueckux diementos .. MenjesieeBa u ctpoeHune aroma (8

4acoB).

42 Ecrecrennbie 06.02 dopmupoBaHue O0BsicHAIOT Pezynamusnvle: TUTAHUPYIOT CBOIO
CEMEHCTBA XUMIYECKHX OTBETCTBEHHOT'O NPU3HAKH, paboTy, CaMOCTOSTEIBHO
SJICMCHTOB. OTHOMLIEHUS K yuebe, | MO3BOJISIIOIIHE KOHTPOJIMPYIOT BPEMSI
AMQOTEPHOCTS. v

CIIOCOOHOCTH 00beTHHSATH BBITTOJTHEHUS PA3TMYHBIX 3a/IaHHH.
00ydJaromuxcs K rpynnsl IlosnasamenvHuie:
CaMOPAa3BHUTHIO U XUMHUYECKHX JIAFOT OTIPEIeNICHHS TIOHSITHSIM,
caM000pa30BaHUIO. 3J1eMEHTOB B OCYILIECTBIISIIOT CPaBHEHHE, CTPOSIT
ecTecTBEHHbIE JIOTUYECKHE IIEOYKH
ceMeiicTBa; paccyXIeHUul, aHATU3UPYIOT
PACKPBIBAIOT UCTUHHOCTH YTBEPKIACHUI
CMBICJI HA3BAHUH | M3YYalOT SBJICHUS HA TIPAKTUKE.
€CTeCTBEHHBIX Kommynuxamuenvie:
ceMeiicTB; CITOCOOHEI 0OBEKTUBHO OIIEHHUBATH
O0BSACHAIOT YTO | JIPYTOTO.
TaKoe
amortepHbIe
coeTHHEHHSI.

43 OtkpeiTHE 09.02 dopmupoBaHUe Paznnuaror Pezynamusnvle: NIaHUPYIOT
MenneneeBbim MO3HABaTEIbHBIX €CTEeCTBEHHYIO M | TIOCJIEJIOBATEIBHOCTh CBOMX
[ICPHOIHECKOrO MHTEPECOB M MOTUBOB, | HCKYCCTBEHHYIO | JIEHCTBHUIA M IPOTHO3UPYIOT MX
3aKoHa. HarpaBJICHHBIX Ha KJIacCU(PUKALUI | pe3ylbTar.




HN3YyUCHHUC (1)I/I3I/I‘{CCKI/IX

Ilo3nasamenvnvie: BBIIBUT'alOT

U XUMHYECKHX apryMeHTHPYIOT | apTyMEHTHI, yCTaHABJIHNBAs
SIBJICHHH. orHeceHue II3 k | MPUUMHHO-CIECTBEHHBIE CBA3U
ecTeCTBEHHOM MEX]y U3y4aeMbIMHU SIBICHHUSIMU,
KJIacCU(PUKALUU. | U3BIEKAIOT HEOOXOIAUMYIO
nH(pOpPMALUIO U3 TIPOYNTAHHOTO
TEKCTa.
Kommynukamugnvie: ymeroT
(hopMynpoBaTh COOCTBEHHOE
MHEHHE, apTyMEHTHPOBATh CBOIO
TOUYKY 3PEHMsI, OTCTauBaTh €€ HE
BpaXIeOHBIM IS IPYTHX
00pa3oMm; BIaJIEIOT
MOHOJIOTHYECKON U
JMaJornyeckoil popMamu pedm.
44 OcCHOBHBIE CBEJICHHS O 13.02 JanpHelee 3HaIo0T cTpoeHue | Pecyniamuguvie: CaMOCTOSATENEHO
CTpOCHHMH aTOMOB (dbopmupoBaHue aToMa, COCTaB (hopMyIHMPYIOT 3a1aHHE:
M03HABATENLHOTO aTOMHOTO 5i71pa, OTIPEJIEIISIIOT €0 1IeTIb, IUIAHUPYIOT
UHTEepeca. ompeieNieHne AJITOPUTM €T0 BBIITOJHEHHS,
dopmupoBanne M30TOMOB, TPH KOPPEKTHPYIOT PaboTy IO X0y
KOMMyHHKaTHBHOﬁ BU/Jia U3JIYUCHHH, €I'0 BBITIOJIHCHHUA.
KOMITETEHTHOCTH B olpesiesieHne Ilo3nasamenvubvie: NaOT
OOIEHNH 1 TIOHSATHUS OIIpeIeIeHHS IOHSTHSM,
COTPYAHUUYCCTBE C «XUMHYECKUHN OCYHICCTBJIAIOT CPABHCHHUEC
OJTHOKJIACCHUKAMH B | DIIEMEHT». 00BEKTOB, CAMOCTOSITEIILHO

nporecce yueOHoM
JeSITEIbHOCTH.

BBIOHpAst KPUTEPHH IS ATOTO,
HaxoJIT HHQOPMAITHIO C
UCIIOJIb30BaHHEM PECYPCOB
oubnnotek u cetu MHTEpHET.
Kommynuxamuenvie: BCTYyNarT B
JIMAJIOT, a TAKXKe y4acTBYIOT B
KOJUIEKTUBHOM 00CYXKJIEHUH
BOIIPOCOB, yYacTBYIOT B
JTIUCKYCCHU, BIIAJICIOT
MOHOJIOTMYECKON U
JMAJIOTHYECKON (hOpMaMU pEYH.




45 Crpoenue 16.02 dopmupoBaHue YMmeror Pecynamusnvie: BRITONMHAIOT
ANEKTPOHHBIX YPOBHEH MO3HABATEIFHBIX cocmasnsims. 3aJlaHue T10 TPEIITI0KEHHOMY
aTOMOB XMMHYECKHIX WHTEPECOB, CXEMBI CTPOCHHSI | allTOPUTMY, a TAKXKe
anemenToB Ne 1-20 B HanpaBJICHHBIX Ha aTOMOB TIEPBBIX CaMOCTOSITETIBHO COCTABIIAIOT TUIaH
Tabaue n3yueHHne NpupoaHbIX | 20 3J1eMEHTOB B BBITIOJIHEHHS 33aHUSL.

.. Menneneena. 00BEKTOB, IOHUMAHHUS | TICPUOTUICCKOM Tlo3nasamenvhbie: BOCOPUHUMAIOT
LEHHOCTH IPUPOBI. CHUCTEME; WHPOPMALIMIO HA CITYX H
dopmupoBaHue 00vACHAIOM.! BHU3YallbHO, CTPYKTYPHUPYIOT TEKCT,
AKOJIOTHYECKON (mznyeckwii BBIJIETISISE B HEM BTOPOCTEIIEHHYIO U
KyJbTYPbI Ha OCHOBE CMBICIT HOMEPOB [JIaBHYIO HHPOPMAIIHIO, Taf0T
MPU3HAHKSA EHHOCTH | TPYIIBI H oTpe/ieNieHHe TOHSITHSIM.

JKU3HU BO BCEX €€ repuosa, K KommyHnuxamuenvie: BIageroT B
MIPOSIBIICHUSIX. KOTOPBIM YCTHOH W MMUChMEHHOH peYbhio,
MPUHAICKUT Yy4acTBYIOT JIMAJIOTe, a TAKXKE B
aneMeHT B [ICXD | KOJIEeKTUBHOM 00CYyKACHUH
AN BOIIPOCOB.
Menneneena,
3aKOHOMEPHOCTH
M3MEHEHUs
CBOICTB
3JIEMEHTOB B
TIpeJienax MajbIX
MIEPHUOJIOB H
TJIaBHBIX
MOTPYIIL

46 [lepuonnyeckuii 3ak0H 20.02 OnpenensroT CBO Hayuamcsa: Pezynamusnvie:

.. Menpneneesa u JUYHYIO MO3ULIUIO, ONUCHIBATH U [InanupyroT cBOM OEHCTBUS B

CTpOEHHE aToMa aJIeKBaTHYIO XapaKTepH30BaTh | COOTBETCTBUU C ITOCTABJICHHOMN
I pepeHINPOBaHHy | TaOJIMYHYIO 3ajaueil 1 yCIOBUsIMH €€
10 CaMOOILIeHKY cBoux | ¢popmy IICXD peanuzanuu
YCHEXO0B B yueOe AN

Meneneena; Ilo3nasamenvuoie: CTaBAT
JenaTh 1 GOPMYNHPYIOT LIEJIU U
YMO3aKJIIOUeHHUs | IpoOJIeMbl YPOKa; OCO3HAHHO H
0 XapakTepe MIPOU3BOJILHO CTPOSIT B yCTHOW H
HU3MEHEHUS MMCbMEHHOH opme




CBOICTB
XAMHUYECKHUX
2JIEMEHTOB C
YBEITUYCHUEM
3aps/I0B AaTOMHBIX
siIep.

Honyuam
B803MOXNCHOCTb
HAy4umsCs.
MIPUMEHSATH
3HAHHUSA O
3aKOHOMEPHOCTSIX
MEPUOIUYECKON
CHCTEMBI
XHUMUYECKHUX
2JIEMEHTOB IS
00BSICHEHHS 1
NpeABUICHUS
CBOMCTB
KOHKPETHBIX
BEIIECTB

Kommynuxamuenoie:
Bnanenne MoHOIOrHYeCKO 1
JMAJIOTUYECKON (hopMaMH pedun

48

XapaKkTepuCcTUKa
XHUMHYECKOTO dJIEMEHTA
Ha OCHOBAHMH €T0
IIOJIOKEHHUS B
MEPUOIUUYECKON
CHCTEME.

27.02
01.03

DopMHUpoOBaHUE
MO3HABAaTEIbHBIX
WHTEPECOB,
HaIpaBJIeHHBIX Ha
W3y4eHNE IPUPOTHBIX
00BEKTOB, IOHUMaHHUS
HEHHOCTH IPUPOIBI.
dopmupoBaHue
9KOJIOTHYECKOH
KyJbTYpbl HA OCHOBE
MpU3HAHUA IEHHOCTH
JKU3HU BO BCEX €€
MPOSIBIEHUSIX.

Hayuamcs:
XapaKTepu30BaTh
XUMHYECKHE
3JIeMEHTHI 1-3 —T0
Meproa Mo ux
MOJIOXKEHHIO
IICX53 O.1.
Menpgeneena.
Honyuam
603MOXNCHOCIb
HAYYUMbCA.
OIUCKHIBATH
W3YyYCHHEIC
00BEKTHI KaK
CHCTEMBI,

Pezynsmuenvie: cTaBsIT yueOHbIE
3aJ]a4d Ha OCHOBE COOTHECCHUS
TOT0, YTO YXKE M3BECTHO U YCBOCHO
y4alumuMmcs, 1 TOro, 4To eIié
HEU3BECTHO

Tosnasamenvhule:
CaMOCTOSITEIILHO BBIICISIOT U
(hopMyJIUPYIOT IO3HABATENBHYIO
LeNb

Kommynuxamuenwie:
(hopMyJIUPYIOT COOCTBEHHOE
MHEHUE U TTO3UIIHIO, 33]IaI0T
BOIIPOCHI, CTOSIT TIOHSATHBIE IS
rapTHepa MOHATHS




MNPpUMCHAA JIOTUKY

CHUCTEMHOTO
aHaImM3a
49 3HaveHue 1 05.03 dopmupoBaHue 3ualor Pecynamuenvie: craBsaT yueOHbIe

[epuoamnyeckoro MO3HABATENBHBIX (hopMyITUpPOBKY 3aJa4i Ha OCHOBE COOTHECEHHUS

3aKOHA WHTEPECOB, MIEPUOANYIECKOTO | TOTO, UYTO YK€ U3BECTHO M YCBOCHO

[lepuonnyeckoit HaIpaBJIeHHBIX HA 3aKOHa, YYaIIiuMcst, ¥ TOTO, 9TO eIIé

CHCTEMBI XHMUYECKUX W3yUYeHHE TIPUPOIHBIX | ONpeaesieHHue HEU3BECTHO

anemenToB .. 00BEKTOB, MOHUMAaHUS | MIEPHOJIA, Tlosnasamenvhoie:

Menneneena. [IEHHOCTH TIPUPOJIBI. (msnyeckwii CaMOCTOSITETTFHO BBIIIENSIOT U
cMbIcT Ne (hOpMYIHPYIOT TO3HABATENBHYIO
nepuoja, 1enb
oTpeneneHne Kommynuxamuenoie:

TpYIIIH, (hopMyIHPYIOT COOCTBEHHOE
(buzngecKuii MHEHHE U TO3UIIHIO, 33JaI0T
cMBbICT Ne BOMIPOCHI, CTOSIT TIOHSATHBIE IS
TPYTIIBL. MapTHepa MOHSITHS
Pa3znen 5. Xumnueckasi cBsizb. OKUCJANTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu (11 yacos).
50 Honnas xumuaeckas 1 12.03 OpueHTHpYIOTCS B 3unawTt Pezynamusnvie: 0CO3HAIOT TO, YTO
CBSI3b. HPaBCTBEHHOM Xumuyeckoe y>K€ YCBOEHO U TO, UTO eMIE HYKHO
COJIEp)KaHUU H nousmue: VoH, YCBOWTH, HA OCHOBE 3TOTO
CMBICJIC COGCTBCHHBIX HNOHHaA CaMOCTOATECIIBHO CTaBAT yqeGHHe
MOCTYIIKOB XUMHYECKas 3aJIauH.
CBSI3b. YMEIOT Tlo3nasamenvhvie: BOCIPUHAMAIOT
OIIpelEATh UHQOPMAIUIO HA CIIYX U
HOHHYIO CBsI3b B BU3YyaJIbHO, CTPYKTYPUPYIOT TEKCT,
XUMHYECKUX BBIJIETISISE B HEM BTOPOCTEIIEHHYIO U
COCIMHCHUSX, TJIaBHYI0 HHPOpMAIHIO, Tal0T
COCTAaBIISITh oTpeJieNIeHIe TIOHSITHSIM,
CXEMBI CPaBHHUBAIOT U TPYNIIUPYIOT
o0pazoBaHus OOBEKTBHI.
HMOHHBIX Kommynuxamuenvie: BnaneoT
COEJMHEHUI. YCTHOHM M MUCBMEHHOM peyblo,

Yy4acTBYIOT B TMAJIOTE, a TAKKE B
KOJUIEKTUBHOM 00CYXJI€HUH
BOIIPOCOB.




51 KoBanenTtnas 15.03 ®dopmupoBaHue 3uarTt Pezynamusnvle. caMOCTOSITETEHO
XMMUYECKasi CBS3b CIIOCOOHOCTH OIIpeZieTICHUe OTIPENEIISIOT LeNb yuyeOHOU
KoBanenTtHas yJanmxcs K HEIOJIAPHOU JESITEIbHOCTH, IUIaH BBIIOTHEHUS
HETIOJISIpHASA CBA3b. CaMOPa3BUTUIO U KOBAJICHTHOM 3aJlaHUi, OLICHUBAIOT

€caM0o00pa30BaHMIO HA | CBSI3M, MEXaHU3M | MPABHJIBHOCTH BHIMIOIHEHHS

OCHOBE MOTHBAaIlMU K | 00pa3oBaHus 3aJaHui.

00y4YeHHIO U CBSI3U. Tloznaeamenvhvie: BBIAENAIOT U

MO3HAHHUIO. (hopMyIHPYIOT MO3HABATENEHON
LI€JIU, U3BJICKAIOT HEOOXOIUMYIO
nHGOPMALIUH U3 TEKCTA, CTPOSIT
JIOTUYECKHE LETIOYKU
paccyXIeHUMN.
Kommynuxamusnuie: Bnaaeror
YCTHOM U IMUCBMEHHOM PEYbIO,
Yy4acTBYIOT B TMAJIOTE, a TAKXKe B
KOJIJIEKTUBHOM OOCYXIEHHN
BOIIPOCOB.

52 KoBanenTHas momnsipHas 19.03 ®dopmupoBaHUe 3uHawTt Pezynamuenvie: caMoCTOATEIHHO

CBSI3b. OTBETCTBEHHOI'O oTpezieTIeHue OTIPENIEIISIOT LeNb y4eOHOH
OTHOILIEHHUS K YUCHUIO, | DIIEKTPOOTPHLIATE | AEATEIBHOCTH, IJIaH BHIITOJHEHUS
TOTOBHOCTH K JIBHOCTH, 3aJlaHuil, OIICHUBAIOT
CaMOpa3BUTHIO. KOBaJIEHTHOU NPaBUIBHOCTH BBITIOITHEHUS
DopMHUpOBaHUE MOJISIPHOM CBSI3W, | 3aJaHUil.

MHTEIJIEKTYalIbHbBIX MEXaHHU3M Ilo3nasamenvhoie. BHIACTAIOT U
YMEHHH, CTPOUTH o0pazoBaHus (hopMyIHPYIOT MTO3HABATENEHON
paccyxaeHus, CBSI3U. YMeEIOT LI€JIN, U3BJICKAIOT HEOOXOIUMYIO0
aHAJTU3UPOBATH, OTIPENEIIST nHPOPMALIUH U3 TEKCTA, CTPOSIT
JIenaTh BBIBOJBI KOBAJICHTHYO JIOTHYECKHE LETIOYKU
MIOJIIPHYIO CBSI3b B | PacCyKICHUM.
COEIMHEHUSX, Kommynuxamusnuie: Bnaaeior
3aIIMChIBATh YCTHOM U MMCBMEHHOM PEYbIO,
cXeMy YYacTBYIOT B THAJIOTE, a TAKXKE B
o0pazoBaHus KOJIJIEKTUBHOM OOCYXII€HHN
CBSI3U. BOIIPOCOB.

53 Meramnyeckas DopmMHpoOBaHUE 3naroT Pezynamuenvie: nnaHupyroT

XMMHYECKasl CBSA3b. 22.03 OTBETCTBEHHOI'O Xumudeckoe yueOHYIO JIeSITENbHOCTD,




OTHOIICHHUS K y4EOe noHamue: OLICHMBAIOT NPABUIILHOCTD
Ha OCHOBE MOTHBALIMK | METaJUTMUeCKas BBITIOJTHEHHS YIeOHBIX IeHCTBUIA.
K 00y4eHHIO 1 CBSI3b; IlosnasamenvHoie: BOCIPUHAMAIOT
MO3HAHUIO. COCTAaBIISIFOT nH(popMaLHUIO HA CITYX U
CXEMEI ee BU3YallbHO, TAIOT ONpPENEICHHS
o0pa3oBaHus MOHSTHSM, CPABHUBAIOT U
IPYIIHUPYIOT OOBEKTHI, HAXOISAT
3aKOHOMEPHOCTH.
Kommynukamuensie: yq9acTBYIOT B
nuanore, oOPMILSIIOT CBOH MBICITH
B YCTHOH M NMCBMEHHOM (hopMme.
54 CrerneHb OKHCIICHUSL. 02.04 YyacTByIOT B uanore | 3HaIOT Pecynsmuenvie.: ctaBst yueOHbIC
Ha OCHOBE ompesieNieHne 3a7a4d (CaMOCTOSATENBHO, TIPH
PaBHOIPABHBIX TOHSTHUS TIOMOIIU YUUTEJIsA), TNIAHUPYIOT
OTHOILICHUH U «CTENEHb yueOHYI0 eSITeNbHOCTB,
B3aMMHOTO YBKCHUS, | OKUCIICHUS» OLICHUBAIOT IPaBHILHOCTD
BEIpabaThIBas o0IIee .Ymeror BBITIOJIHEHHUSI IEUCTBUMA U BHOCSIT B
pelieHue. OIIpe/IeIISATh HHUX KOPPEKTHBBI.
CTETeHb Ilo3nasamenvHvie:
OKHUCIICHUS TIO CTPYKTYPHUPYIOT TEKCT, BBIACIISAS B
dhopmyie HEM BTOPOCTETIEHHYIO U TNIABHYIO
BEIIECTBA U WHOPMAIIUIO, al0T OIpeieTICHIE
COCTaBIISITh HOHSTHUSM, YCTaHABIMBAIOT
(bopmyibl IO NPUYUHHO-CIICICTBEHHBIE CBSI3H.
CTETIeHU Kommynuxamusnvie: yMeIoT ¢
OKHUCIICHUS, JOCTaTOYHOH ITOJTHOTOH U
UCTIONB3YS IPU TOYHOCTBIO BBIPAXKATh CBOU
ITOM Psilt MBICJIH, BIIQJICIOT MOHOJIOTHYECKON
ANIEKTPOOTPHLIATE | U JHATOTUYECKOH (hopMamMu pedn.
JBHOCTH.

55 Pemenne ynpaxxaeHnit 05.04 Y4acTByIOT B IUaJIOTe | 3HAIOT Pezynamusnvie: craBsT yacOHbBIE
o Teme «CreneHb Ha OCHOBE olpeieNieHne 3a7a4u (CaMOCTOSTENBHO, TIPH
OKHUCIICHUS PaBHOIPABHBIX TIOHSTHUS MIOMOIIIN YYUTEJS), IVIAHUPYIOT

OTHOIIICHUH U «CTereHb y4eOHYIO JIeSITeNbHOCTD,
B3aMMHOTO YBOKCHUS, | OKHCIICHUS OLICHUBAOT TPABHJIbHOCTD




BbIpabaThIBas 00IIee YmMmeror BBIIIOJIHEHUS ACHCTBUN 1 BHOCST B
pereHue. OTIPEICIIATh HHUX KOPPEKTHBEL.
CTEICHb Tlosnasamenvhvie:
OKHCJICHUS 10 CTPYKTYPHUPYIOT TEKCT, BBIICIIAS B
hopmyne HEM BTOPOCTEIICHHYIO U TTIaBHYIO
BEIlleCTBA U nH(OpMAITHIO, JAIOT ONPEACIICHHE
COCTAaBJISTh MOHSTUSIM, YCTaHABIUBAIOT
(hopMyJIBI TIO MIPUYMHHO-CJICICTBCHHBIC CBSI3H.
CTEICHU Kommynuxamuensie: ymeror ¢
OKHCJICHUS, JIOCTaTOYHON MOJTHOTOH U
HCTIONB3YS IIPU TOYHOCTBIO BBIPAXXaTh CBOU
ATOM PsIT MBICITH, BIIAJICIOT MOHOJIOTHYECKOMI
ANEKTPOOTPHUIIATE | W TUAIOTHYECKON (hopMaMu pedu.
JIBHOCTH.
56 OxucIATENHHO- 09.04 dopmupoBaHue 3HaroT Pezynamuesnvie: cTaBiIT yaeOHBIE
BOCCTaHOBUTEIIbHbBIC OTBETCTBCHHOI'O Xumuuecxue LIE]TH, CAMOCTOSTEIHHO
peaKIuH. OTHOIIEHUS K YICHUIO | NOHAMUSL: AHATU3UPYIOT YCIOBHS
WCTIONB3YS OKHCIIUTEIb U JIOCTHIKEHHUS [IEJIH, OLICHUBAIOT
CIIEIHAIbHO BOCCTaHOBHTENb, | MPABUIHHOCTH BBHITTOTHEHHS
mo100paHHbIe OKMHCJICHUE U JICUCTBUSL.
cpencTBa. YMeHue BOccTaHOBIICHHE. | [lo3Hasamenvhvle: BBHIACISAIOT
OLICHUTH CTCIICHb Onpeoensrom: HEO0XOMMYI0 HH(POPMAIIHIO U3
ycrexa Wid Heyclexa | CTCICHb MPOYUTAHHOTO TEKCTA,
CBOEH JIeSITENHbHOCTH OKHCJICHUS CTPYKTYPHUPYIOT CBOU 3HAHUS,
JJIEMEHTA B OTIPEACTISIOT KPUTEPHUH IS
COCIUHCHUM, cpaBHEHUS (AKTOB, SBICHHIA.
OKHUCITUTETN U Kommynuxamusnuie:
BOCCTAHOBHTENH, | BBICIYIIUBAIOT U OOBEKTHBHO
THUIl XUMHYECKON | OLIEHUBAIOT JIPYroro,
peaKkIuu mo YMEIOT BECTH JHAJIOT,
HM3MEHEHHUIO BBIpabaThIBas 001IIee pPeIICHNE.
CTEICHU
OKHCJICHHUS
XAMHYECKUX

OJICMCHTOB.




57- VYnpaxHeHus B 12.04 ®dopmupoBaHue YmMmerot Pezynamusnule: peoOpas3yroT
58 COCTaBIICHUHU 16.04 KOMMYHHKATHBHBIX OTIPEICTISTh MPAKTUIECKYIO 3a]1a4y B
OKHCITHTEIILHO- KOMIICTEHTHOCTH B CTETICHb MI03HABATEINIFHYIO, OCYIIECTBIISIIOT
BOCCTaHOBHUTEJILHBIX oOmieHun u OKHCIICHUSI MMO3HABATENBbHYIO Pe(hICKCHIO B
peakuui. COTPYAHUYECTBE CO JJIEMEHTOB B OTHOLICHUY JIEHCTBUH 110
CBEpPCTHHKAMHU. COCTMHEHNH, PELICHUIO O3HABATEIBHBIX 3a/1a4.
dopmupoBaHue OKHCIIUTENH U TosnasamenvHule: naoT
WHTEJUIEKTYJIbHBIX BOCCTaHOBHTENHM, | ONpeeNICHHs OHSATHAM, MOTYT
YMEHUU: OKHUCJICHHUE U HaWTH CII0CO0 perIeHus
AQHAJIM3UPOBATH TEKCT | BOCCTAHOBJICHHE | MPOOJIEMHOH 3a1a4un
yueOHuKa Kommynuxamuenvie: y4acTByIoT B
JMore, KOJUNICKTUBHOM
00CyKIeHIH TTPOOIIEMBI, BIAJICIOT
MOHOJIOTHYECKOHN U
JMaJornyeckoil popMamu pedm.
59 O6o006menne u 19.04 DopmupoBaHUsL YuMeror Pezynamusnule: TUTaHUPYIOT
CHCTEMAaTH3aLHS KOMMYHHUKATHBHBIX XapaKTepU30BaTh: | MOCIIET0BATEIHLHOCTH CBOUX
3HaHu# 1o temam «I13 KOMIIETEHTHOCTH B [ICX5 1. JIEUCTBUN U IPOTHO3UPYIOT UX
u [1ICXD JI.1. 0oO0lLIEHNHN U MeHnpeneena, pe3yiabTart.
Menneneesa u COTPYJHUYECTBE CO 3HAIOT COCTaB IlosnasamenvHole: BEIIBUTAIOT
CTpOEHHE aTOMa» U CBEPCTHHKAMHU. aToma. apryMEHTBI, YCTaHABIHBas
«CtpoeHue BeliecTsa. CocTaBior: NPUYUHHO-CIIEICTBEHHBIC CBSI3H
OkwucuTeNnsHo- ypaBHEHHS MEKIY N3y4aeMbIMH SIBICHUSMH,
BOCCTaHOBHUTEJILHBIE OKHCITUTENBHO- U3BJIEKAIOT HEOOXOAUMYTO
peaxkmumy. BOCCTAHOBUTENbH | MH()OPMAIHMIO U3 IPOUYNTAHHOTO
BIX PEAKIHH. TEeKCTa.
Kommynukamuensvie: yMeroT
(hopMyIMpOBaTH COOCTBEHHOE
MHEHHE, apT'yMEHTHPOBATH CBOIO
TOYKY 3pEHHMSI, OTCTauBaTh €€ He
BPaKACOHBIM JUIS IPYTHX
00pazoM; BIaCIOT
MOHOJIOTHYECKOH H
JMaJIorHYecKoil popMamu pedm.
60 KonTposnsHas padora 23.04 dopmupoBaHue YMmerT Pezynamusnvie: npeodpasyror

110 TEMC

KOMMYHUKATUBHBIX

BBIYHCJIATH 110

MIPAKTHYECKYIO 3334y B




«Ileproarueckuit KOMIICTCHTHOCTH B XUMHYCCKIM [M03HABATEIIbHYIO, OCYIICCTBIISIOT
3aKOH U o0IIeHu: 1 YpaBHEHUSM MO3HABATENLHYIO peICKCHIO B
nepuoIecKas COTPYZHUYECTBE CO Maccy o OTHOIICHUH JICHCTBUH 110
CUCTEMa XUMHUUECKUX CBEPCTHUKAMH. W3BECTHOMY pEILIEHHIO TTO3HABATEbHBIX 3a/1a4.
anemeHToB 1. W. dopmupoBaHue KOJINYECTBY llosnasamenvhbie: narT
Menneneesa. WHTEJUICKTYTbHBIX BEIIIECTBA, OTIpe/ICNICHHS] IOHSATHSIM, MOTYT
XuMudeckas CBA3b. YMCHHIA; BCTYIMHUBIIETO WIK | HAWTH CIIOCO0 pelcHHS
OKHUCITUTEITEHO- AHATM3UPOBATh TEKCT | MOJYYAIOMIErocs B | MpoOJIEeMHOH 3a1aun
BOCCTaHOBHUTEJIbHBIE y4eOHHKa pesyrbrare Kommynurxamuenuie: y9acTBYIOT B
peaKimm» peakiuu, u JIHAJIore, KOJUICKTUBHOM
Hao00pOT. 00CY)KICHUH MTPOOJICMBI, BIAJICIOT
MOHOJIOTHYECKOU U
JINAJIOTHIECKOM (popMaMH peyH.
61 [ToBTOpEeHME TIO TEME 26.04 DopMupoBaHU YmMeror Pezynamuensie: anupyot
62 «ITepBoHaYaNbHEIE 03.05 KOMMYHHUKATHBHBIX XapaKTEepHU30BaTh: | MOCIEAOBATEILHOCTh CBOUX
XHUMHIECKHE KOMIIETEHTHOCTH B XUMHUYECKYIO JEHCTBUI U IPOTHO3UPYIOT UX
[p— OOIICHUN U CHMBOJIUKY, pe3yIbTar.
COTPYAHUYECTBE CO XHUMHIYECKHE To3nasamenvhovle: BHIIBUTAIOT
CBEPCTHUKAMH. TOHSITHS, apryMEHTBI, YCTaHABIHBAs
bakTs, MPUYUHHO-CIICJICTBEHHBIC CBS3U
MEKY U3y9IaeMBbIMHU SIBIICHUSMH,
OCHOBHBIE
U3BJICKAIOT HEOOXOAUMYHO
3aKOHBI U

TEOPHH, 3HAIOT
COCTaB aToMa.
CocTaBnsIoOT:
YpaBHEHUS
OKHCJIUTEIBHO-
BOCCTAaHOBUTEILH
BIX pEaKIHi.

OH JIOJI)KEH
HMETH OCHOBBI
(GyHIaMEeHTaJIbH
BIX 3HAHUH 1O
XuMuu (),
MO3BOJISIOIINE

HHGOPMALIUIO U3 TPOUYUTAHHOTO
TEKCTAa.

Kommynuxamuénvle: yMeIOT
(hopmynrpoBaTs COOCTBEHHOE
MHEHHE, apT'yMEHTHPOBATH CBOIO
TOYKY 3PEHMsI, OTCTauBaTh €€ HE
BpaKACOHBIM [T APYTHX
00pa3oMm; BIaJICIOT
MOHOJIOTMYECKOH U
JaNornyeckoil popMamu pedm.




BbIpaboTaTh
MIpe/ICTaBICHUS
0 COCTaBe
BELIECTB, UX
CTPOECHUH,
MIPEBPALICHUSIX,
[IPaKTUYECKOM
WCIOJIb30BaHUU,
a Taxke 00
OIIACHOCTH,
KOTOpYIO OHU
MOTYT
MIPE/ICTaBIATh.
N3yyas xumutro,
ydaniecs
y3HAIOT O
MaTepUaIbHOM
€IMHCTBE BCEX
BELIECTB

OKpY KaroIIero
MHpa,
00yCIIOBIEHHOC
TH CBOMCTB
BEIIECTB UX
COCTaBOM U
CTPOEHHEM,
MM03HAaBaEMOCTH
u
MIpeICKa3yeMOCT
U XUMUYECKUX
SBJICHUU.

63

HTorosast KOHTpOJILHAS
paborTa.

07.05




64 [loBTOpenue.mo Teme 14.05 C
65 «Baxneiimme 17.05 UCTIOJB30
MPEICTaBUTEIN BaHUEM
HEOPraHMYECKHX 00opy0oB
BEILICCTB. aHuUs
KonnuectBeHHBIE «Touxa
OTHOIIICHUSI B XUMUH. pocTay
66 [loBTOpenue.mo Teme 21.05 C
«OCHOBHBIE KITACCHI UCTIOJB30
HEOPraHWYECKHX BaHUEM
COCIMHEHUI» 00opy0oB
aHus
«Touxa
pocTay
67 [ToBTOpEHue.mo Teme 24.05

«Ilepuonnueckuit
3aKOH U
MepuoIuIecKas
CHCTEMa XUMHUYIECKUX
anemenToB /. 1.

MenneneeBa. CtpoeHue

aToMa»

[Tpumeuanus: 1.B cBsi3u ¢ coBnageHreM ypokoB XUMHUHM B 8a 80 Kiaccax MO pacHMCaHUIO C Mpa3AHUYHBIMU JHAMH (23 deBpans, narHuna — 1 yac;

8 mapra, naTHuna - 1 gac; 30 anpens, BropHuk — 4ac; 10 mast, nsatHuia — 1 gac), crianupoBano BMecto 71 - 67 yacos.




KanenmapHo — TeMaTuueckoe riiaHupoOBaHUE 9 Kirace
(2 yaca B HeJleJI0, Bcero 68 yacoB)

Ne Ne Tema ypoka Koua-Bo Hara Hara IIpumeyanus

YpPOKa | ypo 4acoB IJIaH dakr

IUIaH Ka
nia
H
TEMA 1. TloBTOpeHue u 00001eHne cBeeHnii Mo Kypey 8 kinacca. Xumuueckue peakiuu. (12 yacos).

1 Knaccudukanus HeopraHMuecKux BEIIeCTB U MX HOMEHKJIATypa. 05.09 C HCIIONIB30BaHUEM
obopymoBanus «Touka
pocTtay

2 Knaccudukanus XuMHIeCKUX pEeaKIMi MO pa3IuIHbIM OCHOBAHUSIM. 07.09 C ucnonb30BaHUEM
obopynoBanus «Touka
pocta

3 Knaccuukanus XuMHUYeCKUX Peakuid 0 Pa3TMIHbIM OCHOBAHUSAM 12.09 C ucnonp3oBanueM
obopynoBanus «Touka
pocTa»

4 [TonsiTHE O CKOPOCTH XUMHUYECKOM peaKIuu. 14.09 C Hcnonb30BaHueEM
obopynoBanus «Touka
pocTa»

5 Karanus. 19.09

6 OnektponuTrueckas auccoruanus. OCHOBHBIC TTOJIOKEHUS TEOPUU 21.09

IEKTPOJIMTUIECKON TUCCOLUALINH.
7 XUMUYECKHE CBOWCTBA KUCIIOT B CBETE TEOPHUH JIEKTPOIUTHUECKOM 26.09 C ucnonbp3oBaHueM
JIUCCOLUAIUH. . obopynoBanus «Touka
pocTa»

8 XUMHYECKHE CBOWCTBA OCHOBAHUH B CBETE TEOPUHU ANEKTPOIUTUUECKON 28.09 C ucnonbp3oBaHuEM

JUCCOLIMAIUM. . . obopynoBanus «Touka
pocTa»

9 XUMHYECKUE CBOMCTBA COJIEU B CBETE TCOPUU IIEKTPOIUTUYECKON 03.10 C ucnonb30BaHuEM

JIUCCOLIUAIIAU. obopymoBanus «Touka
pocTta»

10 [ToHsITHE O THAPOIM3E CONEH. 05.10 C ucrnosb30BaHUEM




obopymoBanus «Touka
pocTtay

11 Ilpaxmuueckas pavoma 1 «PenieHue 3KCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 10.10 C ucnonb30BaHUEM
«DIEKTPOITUTHIECKAS JUCCOLUALIHS obopynosanus «Touka
pocTay

12 KontposbHas paboTa nmo Teme: « XMMUUYECKHE PEaKI[UU B PaCTBOPE 12.10

JIEKTPOJIUTOBY.
TEMA 2. Hememannwt u ux coeoutnenus (25 u)

13 OO61as xapakTepucTUKa HEMETaIOB. 17.10 C ucnonabp30BaHHEM
obopymoBanus «Touka
pocTay

14 O6mas xapakrepuctuka 31emMeHToB VIIA rpynmnsi- rajoreHoB 19.10

15 CoenuHenus rajloreHoB 24.10 C uCmoIbp30BaHHEM
obopymoBanus «Touka
pocTay

16 Ilpakmuueckaa padoma 2 «VI3yyeHue CBOMCTB COJITHON KHCIIOTBD) 26.10 C ucnonb3oBaHHEM
obopymoBanus «Touka
pocTa»

17 OOmas xapakrepucTrka 31eMeHToB VIA rpynmsl- xanskoreHos. Cepa. 07.11 C ucnonp3oBaHuEM
obopynoBanus «Touka
pocTay

18 CepoBoniopont ¥ cysb(UIbL. 09.11 C ucrosp30BaHuEM
obopynoBanus «Touka
pocTay

19 Kucnopoanbie coefuHEeHNs CEPBI. 14.11 C UCrnosb30BaHUEM
obopynoBanus «Touka
pocTa»

20 Ilpakmuueckasa paboma 3 «V13ydeHue CBONCTB CEPHOM KUCTOTHI» 16.11 C ucnonb3oBaHUEM
obopynoBanus «Touka
pocTay

21 OO6m1ast xapakTepucTuka 3J1eMeHTOB VA rpynmbl. A30T. 21.11

22 Amvmvuak. Conut aMMOHHSL. 23.11 C HCToIb30BaHIEM
obopynoBanus «Touka
pocTay

23 Ilpakmuueckasa paboma 4 «IlonydueHre aMMraKka U U3y4Ye€HHUE €T0 CBOWCTBY 28.11 C ucnonp30BaHuEM




obopymoBanus «Touka
pocTtay

24 Kucnopoaconepxamue coearHeHuUs a30Ta. 30.11 C ucnonb30BaHUEM
obopymoBanus «Touka
pocTay

25 docdop u ero coeTMHEHUS 05.12

26 OO6mas xapakrepucTtuka 3meMeHToB |V A rpynmel. Yriepo. 07.12

Kucnoponacoaepxkaiiue coeJMHeHHsI YIIepoa.
27 Ilpakmuueckaa padoma 5 «llosryueHue yriekuciaoro raza 1 U3y4eHue ero 12.12 C ucnonb3oBaHHEM
CBOMCTBY» obopymoBanus «Touka
pocTay

28 YTreBoaopoibl 14.12

29 KonTponbHas padota mo Teme «I amorersl. A30T. Yriaepom» 19.12

30 YrieBoaopoas! 21.12

31 Kucnoponocoaepskaiiyie opraHu4eckue COeIMHEHUS. 26.12 C ucnonb30BaHUEM
obopymoBanus «Touka
pocTay

32 KpemHuii 1 ero coeuHeHus. 28.12

33 CunkaTtHasi IPOMBIIUICHHOCTD. 09.01

34 IloydyeHne HEMETAIIIOB 11.01 C ucnonp3oBaHuEM
obopynoBanus «Touka
pocTay

35 [TosiyyeHre BaXKHEMIIMX XUMUYECKUX COETMHEHUI HEMETAJLIOB. 16.01

36 O6o06utaromuit ypok no teme «HemeTamibl 1 MX COeIMHEHHSD) 18.01

37 Konmponsnas paboma 23.01

1o Teme «HeMeTayuibl 1 MX COeAMHEHUS»

TEMA 3. MeTtajuibl M UX coequHenust (13 yacoB)

38 OO1m1ast XxapaKTepUCTHKA METAJIJIOB. 25.01 C ucrnonb3oBaHHEM
obopynoBanus «Touka
pocTay

39 OO0mye XUMHYECKHE CBOMCTB METAJNIOB 30.01 C uCnosb30BaHUEM
obopynoBanus «Touka
pocTay

40 OO6m1ast XapaKTepUCTHKA MIETOYHBIX METAJIJIOB 01.02 C HCToIb30BaHIEM




obopymoBanus «Touka
pocTtay

41 OO6m1ast XxapakTepuCTHKA MIET0YHO3EMEIbHBIX METAIIJIOB 06.02 C ucnonb30BaHUEM
obopymoBanus «Touka
pocTay

42 XKecTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 08.02 C ucnonp3oBaHnEM
obopynoBanus «Touka
pocTay

43 Ilpakmuueckas paboma 6 «XecTKoCTb BOJIBI U CIIOCOOBI €€ yCTPAHECHUS 13.02 C ucnonp3oBanueM
obopynoBanus «Touka
pocTay

44 AJIFOMUHMI ¥ €r0 COCTUHEHUS 15.02 C ucnonb3oBaHHEM
obopynoBanus «Touka
pocTay

45 Xeneszo u ero coequHEHUs 20.02 C ucnonp3oBaHHEM
obopymoBanus «Touka
pocTay

46 Ilpakmuueckas padboma 7 «PemieHne SKCIEpUMEHTAIbHBIX 3371a4 110 TeMe 22.02 C ucrnonp3oBaHueM

«MeTamis»y obopynoBanus «Touka
pocTay

47 Kopposus MeTannoB u crnocoObl 3alIUuThl OT Hee 27.02 C ucnonabp30BaHHEM
obopynoBanus «Touka
pocTay

48 Mertainnsl B ipupose. [lonsarue o meramtypruu. 29.02 C ucnonbp3oBaHueM
obopynoBanus «Touka
pocTay

49 Konmponsnas paboma 05.03

1o Teme «MeTaJuIby
50 O0o06maromuii ypok 1o Teme «MeTauib» 07.03
TEMA 4. Xumus U OKpy:Kamomas cpeaa (2 yaca)
51 XuMudeckasi OpraHu3anys iaHeThl 3eMIs 12.03
52 OxpaHa OKpy>Karoliei cpesibl OT XUMHUYECKOTO 3arpsi3HEHUS 14.03

TEMA 5. O6001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOIi IIKOJbI. (16 yacoB)




53 BemectBa 19.03 C ucnosnb3oBaHHEM
obopynoBanus «Touka
pocTay

o4 Bemectpa 21.03 C ucnonp30BaHUEM
obopymoBanus «Touka
pocTay

55 XHUMHYECKUE PEAKITUN 02.04 C ucnonap30BaHHEM
obopymoBanus «Touka
pocTay

56 XHUMHYECKUE PEAKITUN 04.04 C ucmonabp30BaHHEM
obopymoBanus «Touka
pocTa»

57 OcCHOBBI HEOPTAHMYECKON XUMUHU 09.04

58 Hmozosas konmponvhas paboma. 11.04

59 AHanu3 UTOrOBOH KOHTPOJILHOH pa0OTHI. 16.04

60 OCHOBBI HEOPTAHUYECKON XUMUHU 18.04 C ucnonb30BaHUEM
obopymoBanus «Touka
pocTay

61 KauecTBeHHBIE peakIii Ha HOHBI M HEKOTOPbIE Ta3000pa3HbIe BEIIECTBA. 23.04 C ucrnonp3oBaHueM
obopynoBanus «Touka
pocTay

62 KauecTBeHHBIE peaKIMi Ha HOHBI M HEKOTOPbIE ra3000pa3HbIe BELIECTBA. 25.04 C ucnonbp3oBaHueM
obopynoBanus «Touka
pocTa»

63 [ToBTOpenue no teme «Knaccudukanus XuMUYECKUX BELLIECTBY 02.05 C ucnonbp3oBaHueM
obopynoBanus «Touka
pocTa»

64 [ToBTopenue nmo Teme «Knaccudurarys XUMAYECKUX BEIIECTBY» 07.05 C ucmonabp30BaHHEM

65 14.05 obopynoBanus «Touka
pocTa»

66 [ToBTOpenue no Teme «HeMeTaiuibl 1 METAIIIIBI 16.05 C ucnonb30BaHuEM

67 21.05 obopynoBanus «Touka

23.05 pocTay

68




[Tpumeuanus: 1. B cBsi3u ¢ coBnazieHneM ypoKoB XUMUHU B 9 Kiacce MO paclucaHuio ¢ mpa3aHuyHbiMA AHsMu (30 ampens, BTopHuK — 1 yac; 9 mas,
yerBepr— | yac ), cruranupoBano BMecto 70 - 68 yacoB



