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IMosicuuTeALHAA 3aNMUCKA

Pabouas nmporpamma kypca «Pemenue 3amad mo XUMHK» MpeTHA3HAUCHA JIJISl yYaIIUXCs 8 KJIaccoB 00I1eo0pa3oBaTeIbHOM
IIKOJIBI.

CopnepxaHue Kypca BKIIOYaeT B ce0sl pa3iMuYHbE TUIBI pacuy€THhIX 3adad. IIporpamma mnpexycMaTpuBaeT OBJIAJECHUE
YYAIIMMHCS METOJUKON PEIICHHs BCEX TUIIOB PACUETHBIX 33/a4 3a 8 KJIacc, a TAKXKe ps/ia 3a/1a4, BEIXOAAIIMX 32 PAMKH U3yYEHHUS
B Kypce XHMHH 8 Kiacca.

Llens kxypca: co3maHue ycCIOBHM 11l (GOPMHpPOBAHMS W Pa3BUTHS Yy Yy4yalluXcsl MHTEpeca K XUMHUH, JHOOO3HATEIbHOCTH,
TBOPUYECKUX CIIOCOOHOCTEN, YMEHUN U HABBIKOB MPOU3BOIUTH PACUETHI.

OcHOBHBIE 337241 Kypca:

-3aKpeNHTh, CACTEMATU3UPOBATh M BOBMOKHO PACIIUPUTH 3HAHUS yUaIINXCs B 00JaCTH PEIICHUS TUTIOBBIX PAaCUETHBIX 3a7ad;
-TIPOIOKUTH (POPMUPOBAHUE YMEHHUS peIlIaTh PAaCUETHBIEC 3a/1a4H;

-pa3BUBaTh yUeOHO-KOMMYHUKATUBHBIC YMEHUS;

-pa3BHUBaTh [103HABATEIbHBIE HHTEPECHI, MHTEIUIEKTYaJ IbHble CHIOCOOHOCTH B MPOIIECCE MOMCKA PEIICHU;

-opMupoBaTh UHANBUAYATBHBIE 00pa30BaTEIbHBIC TOTPEOHOCTH.

[Iporpamma paccunrtana Ha 34 yaca (1 yac B Hezelnto).



I[lnanupyemblie pe3yJbTaThl 0CBOEHHUSI KyPca BHEYPOUYHOM 1eSTeIbHOCTH

1._ JINYHOCTHBIE PE3YNbTATHI

1.I'pasktaHCKO€ BOCIIUTAHUE:

-TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOW JACATEIBHOCTH IPU BBIIOJHEHUU HCCIEAOBAaHUM M INPOEKTOB, CTPEMIICHUE K
B3aMMOINIOHUMAHUIO U B3aMMOIIOMOIIIH.

2.1TaTpuoTH4EeCKOE BOCIIUTAHUE:

-OTHOIIIEHHE K €CTECTBEHHBbIM HayKaM KaK K Ba)KHOW COCTAaBIISIOLIECH KYyJbTYpbl, TOPJOCTh 32 BKJIAJ POCCHUMCKUX U COBETCKHX
YUEHBIX B PA3BUTHE MUPOBOM HAyKHU.

3.JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

-TOTOBHOCTh OLIEHUBATH MMOBEJCHUE U TIOCTYIKH C MMO3UIIMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

-[IOHMMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTa JEATEIbHOCTH YEJIOBEKAa B MEAMIIMHE, OMOJOTMU U JPYTUX €CTECTBEHHBIX
HayK.

4. IlpnobiieHue aeTel K KyJIbTYPHOMY HACJEAUIO:

-[IOHUMaHHEe PO OUOJIOrUU B (POPMUPOBAHUH SCTETUUECKON KYJIbTYpPhl TUYHOCTH.

5. ®u3uveckoro BOCMUTAHUS, (OPMUPOBAHUA KYJIBTYpPhl 370POBbsl M 3MOLMOHAIBHOIO OJIArONOIyYHs:

-OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 3JI0pOBBIM 00pa3 >KM3HH (30pOBOE MUTaHHUE, COOIIOACHUE
TMTMEHUYECKUX MIPABUI U HOPM, COAIaHCUPOBAHHBIN PEXXUM 3aHITHH U OTIbIXA, peryisipHas (pu3nueckas akTUBHOCTB);
-OCO3HAaHUE TOCJEICTBUM W HENMPUATUE BPEIHBIX MPUBBIYEK (YMOTpeOJEHUE aJIKOTO0Jisd, HAPKOTHUKOB, KypeHHE) U UHBIX (HOpM
Bpeaa s GU3NYECKOro U MCUXUYECKOTO 310POBbS;

-cO0JII0ICHUE MPaBUII O€30IaCHOCTH, B TOM YHCJI€ HaBBIKM O€30MMACHOI0 MOBEJICHUS B IPUPOIHON Ccpene;

-c(pOpMHUPOBAHHOCTH HABBIKA PE(IIEKCUU, YITPABIECHUE COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSIHUEM.

6. TpynoBoe BoCcIuTaHHUE:

-aKTUBHOE y4acTHE€ B PEIICHUH MPAKTHUYECKUX 3a7a4 (B paMKax CEMbHU, IIKOJIbI, TOPO/A, Kpasi) OMOIOTHYECKON U IKOJIOTUYECKON
HaIPaBJIECHHOCTH, MHTEPEC K MPAKTUYECKOMY M3yUYEeHHIO Ipo(deccHii, CBSI3aHHBIX C €CTECTBEHHBIMH HAYKAMH.

7. DKOJIOrM4ECKO€E BOCIIUTAHUE:

-OpHEHTalMs Ha MPUMEHEHNE 3HAHWUN MPU PEIICHUH 3a7a4 B 00JIaCTH OKPYXKaIOUIeil cpebl;

-0CO3HAHME FKOJIOTMUYECKUX MPOOJIEM U ITyTeH UX pelIeHHUS;

-TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKON JEATEIBHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.




8. LIeHHOCTH HAyYHOT'O MIO3HAHUS:
-OpUEHTAIlMSl Ha COBPEMEHHYIO CHCTEMY HAyYHbIX IMPEACTABICHUM 00 OCHOBHBIX OHMOJOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U COLMATILHOM CPEAO;
- poJii HayKu B (GOPMUPOBAHUHN HAYYHOTO MUPOBO33PECHHUS;
-pa3BUTHE HAYYHOI JIF0O03HATEILHOCTH, HHTEPECa K €CTECTBEHHBIM HayKaM, HABBIKOB HCCIIEIOBATEIBCKON ACSITEIBHOCTH.
2. MertanpeMeTHbIE U MPEAMETHBIE: TPAMOTHOCTh €CTECTBEHHO-HAYYHAS:
-8 KJ1acc: ypOBEHb OLEHKH (pe(IeKCUr) B paMKax MPEIMETHOTO COIEPKAHUS — MHTEPIIPETUPYET U OLICHUBAET JIMUHBIE, MECTHBIE,
HallMOHAJIbHbBIE, TJI00AIbHBIE ECTECTBEHHOHAYYHBIE MPOOJIEMBI B PA3JIMYHOM KOHTEKCTE MPEIMETHOTO COJIEPKAHUS.
YYI:
1) inynoCcTHBIE YY /]
TEXHOJIOTHSI BEACHUS TPOOIEMHOTO 1UAJIora;
2) peryasituBHblie Y'Y |
paboTa ¢ KapToil ypoka;
NPUMEHEHNE METOUKH O0€30TMETOUHOT0 00yUEHUS;
paboTa 1Mo camMo- ¥ B3aMMOKOHTPOJIIO YCTHBIX U MUCbMEHHBIX OTBETOB (I10 3apaHee ONpeAeIEHHBIM KPUTEPHSIM, o0pasiam);
3) yueOHO-nIO3HABaTebHbIE Y'Y /|
pelIeHne MPOEKTHBIX 3a/1ad4;
NPUMEHEHHE clioBapen, cripaBouHUKOB, KT — TexHomorui;
nuddepeHpanus 3a1aHuii;
MPUMEHEHUE TBOPUYECKUX 3aJJaHUM, TPAKTUKO-3HAUUMBIX 3aIaHUM.
4)KOMMYHUKATHBHbIE
3aIllMTa IPOEKTOB;
IpyNIoBas, MHAUBUYAJILHO-TPYIIOBAs, MHAUBUIYalIbHAs, TTapHAsl OpraHU3aIMs 3aHTHH.
Oxupaemblie pesyiabTarbl GopmupoBanus Y'Y /!
1. Jluunocmuvie yHusepcanvHovle yueoHvle Oelucmaust:
-pa3au4aTh OCHOBHBIE HPABCTBEHHO-3CTETUUECKHUE MOHSITHS;
-OLICHUBATh CBOM U UYXHUE MOCTYIIKH;
-aHAJIM3UPOBATH U XAPAKTEPU30BATh AIMOIMOHAIBHBIE COCTOSIHUS U YyBCTBA OKPYKAIOLIUX, CTPOUTH CBOM B3aWUMOOTHOIIEHUS C
UX YYETOM;



-OLIEHMBATh CUTYallUU C TOUKH 3PEHUS MPAaBUII MOBEJICHUS U ATUKU;
-TIPOSIBIISATh B KOHKPETHBIX CUTYAIUAX JO0OPOKEIATEIbHOCTh, JOBEpHE BHUMATEIbHOCTD;

-BBIPAXAaTh MOJIOXKUTEIbHOE OTHOIIEHUE K MTPOLIECCY TTO3HAHUS;

-POSIBIISATh BHUMAaHKE, YAUBJICHHE, KeJIaHUe O0JIbIIIe Y3HATD;

-OLIEHHUBATh COOCTBEHHYIO YU€OHYIO AESATEIHHOCTh: CBOM JIOCTHXKEHHS, CAMOCTOSITEILHOCTD

-IPUMEHATH MPABUJIA JIEIOBOT0 COTPYJHUYECTBA: CPABHUBATH PA3HBIE TOUKU 3PEHUS; CUUTATHCS C MHEHHEM JPYIroro 4ejaoBeKa,
MHULMAATUBY, OTBETCTBEHHOCTh, IPUUMHBI HEY/1a4; MPOSIBIATH TEPIICHUE U TO0OPOKENATEILHOCTD B CIIOPE, TUCKYCCUH, TOBEPUE K
coOECeTHUKY.

2. Pecynamuenvie ynusepcanvHole yueonvie 0eticmeus.

-yAEpKUBATh LIEJIb JEATEIbHOCTH JI0 MOJYUYEHHUS €€ PE3yNbTaTa;

-IUJTAHUPOBATh pellIeHUE yueOHO 3a1auH;

-OLIEHMBAaTh BECOMOCTh MPUBOAMMBIX JOKA3aTEIbCTB M pPACCYXACHUN (YyOEAUTENbHO, JIOXKHO, WCTUHHO, CYHUIECTBEHHO, HE
CYIIIECTBEHHO);

-KOPPEKTUPOBATh JI€ATEIBHOCTh: BHOCUTh HM3MEHEHMsI B IPOLIECC C YYETOM BO3HHUKIIMX TPYAHOCTEH M OHMIMOOK, HameydaThb
CIOCOOBI UX YCTPAHEHUS;

-OCYIIIECTBJIATh UTOTOBBIM KOHTPOJb ACATEIBHOCTU («UTO CACIAHO») M MOOIEPAIMOHHBIA KOHTPOJIb («KAaK BBITIOJIHEHA Ka)aas
orieparius, BXOAAIIAas B COCTaB Y4eOHOTO JICHCTBUS» );

-OlIEHMBATh PE3YJIbTaThl NEATEILHOCTH;

-aHAJIM3UPOBATH COOCTBEHHYIO padoOTYy;

-OLICHMBATh YPOBEHb BJIAJICHUS TEM WJIM UHBIM YYEOHBIM JEHCTBHEM (OTBEYATh HA BOMPOC «YTO S HE 3HAIO U HE YMEIO?»).

3. Ilo3nasamenvHule yHUBEpCaIbHble YUeOHble 0elCBUSL.

-aHAJIM3UPOBATH PE3YNIbTATHI AIEMEHTAPHBIX UCCIEAO0BAaHUMN, PUKCUPOBATH UX PE3YJIbTATHI;

-BOCTIPOM3BOIUTH MO MaMITH HH(POPMALIUIO, HEOOXOIUMYIO AJI pelieHusl yueOHoM 3a1auu;

-MIPUMEHSTH TaOJIUIIbl, CXEMbI, MOJAEIIN ISl MOJTy4YeHUs HH(pOopMaLnu;

-PE3eHTOBATh MOJATOTOBICHHYIO HH(GOPMAIIUIO B HATJISIIHOM U BepOaJIbHOM BH/IE;

-IPUBOIUTH IPUMEPHI B KAUECTBE JJOKA3aTEIbCTBA BHIIBUTAEMBIX MTOJI0KEHUH;

-BBITIOJIHATH YYEOHbIE 3a7aU, HE UMEIOIIME OJJHO3HAYHOTO PELICHHUS.

4. Kommynuxkamuenvie yHugepcaibHvle yueonbie 0eucmsusl.



-BOCIIPMHUMATh TEKCT C Y4E€TOM IOCTaBJIICHHOW Y4eOHOW 3ajau, HAaXOJUTh B TEKCTE HH(OpMAIMIO, HEOOXOAUMYIO IJi €€
pelieHus;

-CpaBHUBATh Pa3HbIC BUJIBI TEKCTA;

-COCTABJIATH IIJIaH TEKCTA;

-0(hOpMIISITH TUANTOTUYECKOE BBHICKA3bIBAHUE B COOTBETCTBUM C TPEOOBAHUSIMU PEUEBOI0 ITUKETA.
®opMa 0TYETHOCTH 10 U3YYECHUIO JTAHHOTO Kypca!

= 3a4€T I10 PELICHUIO 3a/1a4.

Buabl gesiTe/IbHOCTH: TTO3HABATEIbHAS

®opmbl NIPOBEACHUS 3aHATUN

1) nexumst

2) IpaKTHUKyM

6) pelieHue 3aaad.

Conep:xanmne Kypca BHEYPOUHOM eATEJILHOCTH

BBenenue

3HAKOMCTBO C IEJSIMHU U 3a/1a4aMH Kypca, ero cTpykTypoid. OCHOBHBIE (DU3NUYSCKUE U XMMUYECKUE BETUYNHBI.

Tema 1. MaTemaTu4yecKkue pac4éTbl B XUMHH

Bopoponnas eguHuiia aToMHOM Macchl. OTHOCHTENIbHAs aTOMHAas M MOJIEKYJsApHass Macchl. HaxokjaeHue OTHOCHUTEbHOU
MOJICKYJISIPHOM Macchl 110 (hopMyJie BEIIECTBA.

MaccoBast 107151 XMMHUYECKOTO 3JIEeMEHTa B CIIOKHOM BemiecTBe. PacuéT mMaccoBoil 10K XHUMHYECKOTO AJIeMeHTa 1o (Gopmyrie
BemecTBa. HaxoxxaeHue hopmyibl BemecTBa 10 3HAYCHHUSIM MaCCOBBIX J0JICH 00pa3yIomKX ero 3JICMEHTOB.

OObEéMHas o1 KOMIOHEHTa Ta30BoMl cMecu. [loHsiTue 00 OOBEMHONM J0Jie KOMIIOHEHTa Ta30BOM CMECHM M PAacuéThl ¢
HCIIOJIb30BAHUEM ATOT'O MMOHSITHS.

MaccoBas 10151 pacTBOPEHHOTO BemlecTBa. PacTBOpBI, pacTBOPUTENb M PACTBOPEHHOE BellecTBO. [[OHATHE O KOHIIEHTpALMU
pacTBOPEHHOIO BellecTBa. MaccoBasi 10151 paCTBOPEHHOTO BELIECTBA U PACUETHI C UCIIOJIB30BAHUEM 3TOIO MOHSTHS.

MaccoBast goss npumecei. [loHsTHe 0 YMCTOM BellecTBE U IpuMecu. MaccoBas 10Jisl MpUMECH B 00pa3iie UCXOTHOTO BEIIECTRA.
OcHoBHOE BelecTBO. Pac4éT Macchl OCHOBHOTO BEIIECTBA MO MACCE BEIIECTBA, COAEPKAIIETO ONPEACIEHHYIO TOII0 TPUMECEN U
Ipyrvue Moau(pUKaIMOHHBIE PacU€Thl C UCIIOIb30BAaHUEM ITUX TTOHSTUM.



Tema 2. KosinuecTBeHHbIE XaPAKTEPUCTHKH BeLIECTB

OCHOBHBIE KOJINUECTBEHHBIE XapAKTEPUCTHUKHU BEILIECTBA.

[TocTostnnast ABoraapo. KonuuectBo BemectBa. Moib. Mossipaas macca. Mossipabiii 00b€M razoo0pasHoro BemiectBa. KpaTHbie
€QUHULIBl KOJWYECTBA BEIIECTBA — MWUIAMOJIb W KWJIOMOJb, MWUIMMOJSPHAsT M KWIOMOJISIpHAs MAacChl BEIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00BbEMBI Ta3000pa3HbIX BEIIECTB.

Pacuétel ¢ ncmonp30BaHWEM TOHSTHH «KOJMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJSIPHBIA 00BEM Ta30B», «IIOCTOSHHAS
ABoragpo».

PacuérHble 3anaumn.

1. BerunciieHne KoJIM4eCTBA BEIIECTBA [0 U3BECTHOMY YHCIIY YACTHI] TOTO BEIIECTBA.

2. BblunciieHne MacChl BEIIECTBA MO U3BECTHOMY KOJIMYECTBY BEILIECTBA.

3. BerunciieHne KOJIu4ecTBa BEMIECTBA M0 U3BECTHOMY 00bEMY BEIIECTBA.

4. BpIauciaeHue Yrciia 9acTHIl 110 M3BECTHOM Macce BEIIECTBA.

5. OnpeneneHne OTHOCUTENBHOW INIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XaPAKTEPUCTHKH XHMHUYECKOI0 Mmpoiecca

Pacuér xonuuecTBa BelecTBa, MacChl MM 00hEMA UCXOIHBIX BEIIECTB U MIPOYKTOB PEAKITUH.

PacuérHble 3anaum.

1. Boluucienue 1mo XMMHYECKHMM YPaBHEHHUSM MacChl, 00bEMa WM KOJIMYECTBA BEIIECTBA MO M3BECTHOW Macce, 00bEMY WU
KOJIMYECTBY BELIECTBA OAHOTO U3 BCTYNAIOIIUX B PEAKLIUIO BEIECTB WU MTPOAYKTOB PEAKIIUU.

2. Beruncienue Maccbl, 00b€Ma POIyKTa PEAKIIUU, €CIIM OJHO U3 PEAarupyrolnX BEIIECTB 1aHO B U30BITKE.

3. Bbruncienue macchl (KOJMYECTBA BEIIECTBA, 00BbEMA) MPOAYKTAa pEakiMu, €CIM HM3BECTHA Macca HMCXOJHOTO BEIECTBa,
COJZIEPIKAILETO ONPEIETEHHYIO JT0II0 PUMECEN.

4. Bpluncnenue Macchbl (KOJIMYECTBA BEIECTBA, 00bEMA) MPOAYKTA PEAKIUMH, €CIM U3BECTHA MAacca pacTBOpa WU MaccoBasl J1OJI
PacTBOPEHHOI'O BELIECTBA.

5. Onpenenenre MaccoBOM WM 0ObEMHON JTOJIA BBIXOJ1A IPOIYKTA OT TEOPETUUECKH BO3MOXKHOTO.

6. Pemenue nenovex npeBpaiieHus.

7Pacué€Thl, CBA3aHHBIE C KOHIIEHTPALIMEN PACTBOPOB, PACTBOPUMOCTBIO BEIIECTB, SJIEKTPOJMTUYECKON TUCCOIUALIUEN.

Tema 4. OKHCINTEIBLHO-BOCCTAHOBUTEILHbIE PeaKIIMU

OKUCAUTETLHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHHWE U BoccTaHOBIeHUE. CocTaBieHUe
YpaBHEHUH OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM JJICKTPOHHOTO OaiaHca.



KJIaCCI/I(l)I/IKaHI/IH OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIX pCaKHHﬁ.
Hrorosoe 3ansTHE. TGCTI/IpOBaHI/IC B paMKax HpOMC)KYTO‘IHOﬁ aTTcCTaluu.

TemaTH4ecKoe JIAHUPOBAHKE C YKA3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YacOB, OTBOJIMMBbIX HA OCBOEHHE KaKI0ii
TEeMBI, C Y4€TOM padoueii MPorpaMMsbl BOCIUTAHUS U BO3MOKHOCTBHIO HCIO0JIL30BAHNS JIEKTPOHHBIX (IIU(POBHIX)
o0pa3oBaTeIbHBIX PecypcoB

Ne i/ Tema DopMbI Koua- | OcHoBHBIEC JIeKTPOHHBIE (HU(PPOBHIE)
OpPraHu3auuu BO | HANPaBJICHUS o0pa3oBaTe/IbHbIC pecypchl
U BUJIbI 4acoB | BOCHUTATEJbHOI
JAeATeJbHOCTH JAeATeJbHOCTH
Beenenue. Tb Pemenne 2 1,2,3,4,5,6,7,8
Tema 1 Marematnueckue — pacuéTel B | 3a1ad4, Oecensl, | 7
XUMUH
Tema 2 KonnuecTBeHHBIE XapaKTEPUCTUKH 6 bu6Gimoreka [JOK
BCINCCTB https://m.edsoo.ru/ff0d323c
Tema 3 | KonuyecTBeHHBIE XapaKTEPUCTUKH https://m.eds00.ru/ffod350c
XMMITTECROTO Tipotecea 14 https://m.edsoo.ru/ff0d3b88
Tema4 | OxucnuTenbHO- 4
BOCCTAHOBHTCILHEIC https://m.edsoo.ru/ff0d5708
PeaKIK https://m.edsoo.ru/00adcade
[IpomexxyTounas TectupoBanue | 1
aTTecTalus
Hroro: 34
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