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IlosicHuTeILHASA 3aNIUCKA

[Iporpamma kypca «IIpaktukym nmo xumun» 10-11 knace npeanasHadeHa s npoduiIbHOM MoAroToBky ydammxces 10-11-x kmaccoB
€CTECTBEHHO-HAYYHOTO TPOo(duiia. DIeKTUBHBIN Kypc pa3paboTaH B COOTBETCTBUHU ¢ mporpammon mo xumuu aius 10-11 kmacca, on
NpeAnoyiaraeT MPUMEHEHHUE MOJYYEHHbIX Ha ypOKax 3HaHUW ISl Pa3BUTHUS YMEHHMI M HaBBIKOB PEIICHUS PACUETHBIX 3ajad,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakiui. Kypc paccuurtan mis ucnonb3oBanus B 10-11 knacce mng pacmmpeHuss OMOPHBIX
CIIOXHBIX TeM Kypca xumuu. Kypc nmpusBaH pa3BUBaTh UHTEPEC K ITOU HayKe, GOPMHPOBATH HAYIHOE MUPOBO33PEHUE, PACITUPSITH
KPYT030p YYaIIUXCsl, a TAaK¥Ke CIIOCOOCTBOBATH CO3HATEIILHOMY BBIOOPY JKM3HEHHOTO IyTH. M3yueHnune Kypca OyJeT cmocoOCTBOBATh
Pa3BHUTHIO HYKOJIOTHYECKON KYJIBTYPhI YUAIIUXCS, OTBETCTBEHHOTO OTHOIIEHUS K MPHUPOJE, 0OOCHOBBIBAET HEOOXOAMMOCTh BEACHUS
3I0pOBOTr0 00pa3a >KU3HU ISl COXPAHEHHUs 3/I0pOBbsl. YMEHHE pelaTh 3a7aud yriyOJeHHOr0 YpOBHS MO3BOJST IIyOXe HU3Y4HUTh,
MOHSATH, OCMBICIIUTh MHOTHUE XMMUYECKHUE MPOLIECCHl U 3aKOHOMEPHOCTH.

Coaep:kanue Kypca TOTOBUT ydalluxcs K Oco3HaHHOMY mnocTymieHnto B BY3bl xumudeckoro mpodwuns. Yuamuecs moiydar
peabHBINA OMBIT PEIICHUS CIIOKHBIX IKCIIEPUMEHTANBHBIX, MPOOJIEMHBIX PACUETHBIX 3a/1ay.

Ilenu xypca:

- OCBOCHME 3HAHUW O XHMHUYECKOM COCTAaBIISIIOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHUPA, BAXKHEHMIIUX XUMHUYECKHX
MOHATHSAX, 3aKOHAX U TEOPUSIX;

- Pa3BUTHUC IIO3HABATCIIbHBIX HMHTCPCCOB MW HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEHl B nmpouecce CaMOCTOATCIBbHOTO
HpI/IO6pCT€HI/ISI XUMHYECKHUX 3HAHUN C UCIOJIb30BaHUEM Pa3JINYHBIX HCTOYHUKOB I/IH(bOpMaHI/II/I;

- OBJIAICHUC YMCHUAMMA IIPUMCHATDH ITIOJTYYCHHBIC 3HAHUA JJISA 00BSICHEHHS p33H006p33HBIX XUMHYECKUX SBJICHUU M
CBOMCTB BCHICCTB, OLICHKHU POJIM XUMHWH B PA3BUTHH COBPCMCHHbBIX TEXHOJIOTUH 1 ITOJIYYCHHNHN HOBBIX MaTCPHAJIOB,

- BOCIIMTAaHHC Y6C)KI[€HHOCTI/I B IIO3UTUBHOM POJIU XUMHH B JKU3HH COBPCMCHHOI'O O6HleCTBa, H€O6XOI[I/IMOCTI/I I'paMOTHOTI'O
OTHOHICHUSA K CBOCMY 310POBbBIO U Opr}KaI-OI_Heﬁ cpeac,



- MPUMEHEHUS TTOJTYYCHHBIX 3HAHUN U YMEHUH /111 0€30MaCHOTO UCTIOIb30BaHMS BEIIECTB U MAaTEPHUATIOB BOBITY,
CEJIbCKOM XO3SIMCTBE, PEHICHNs NMPAKTUYECKUX 3a7a4 B NOBCEIHEBHOM KU3HHM, NPEIYyNPEKACHUE SBICHUN, HAHOCAIUX BPEX
3I0POBBIO YEIIOBEKA U OKPYKAIOLEH CPE.IbI;

BbIpa0OTKa OOLIEYUEOHBIX U CIIEHHATIbHBIX XUMUYECKUX YMEHUN U HABBIKOB, HEOOXOAUMBIX B IPAKTUUECKOMN 1€ATEIbHOCTH
Buowt oeamenvnocmu: yueOHO-1103HaBaTENbHAS, CAMOCTOSITENbHAS C 3JIEMEHTAMU TBOPUECKOU pabOThI, MPaKTUYECKAs].
Dopmbl u Kpumepuu KOHMPOA.: PEUICHUE 3a7a4 U YIIPAXXHEHUMN, TECTHI, BBINOJHEHUE IPAKTUYECKUX 3aJaHUN.

Ilnanupyembie pe3yJbTaThl
B pesynbpTate oOydeHus MO AAaHHOW MporpaMme, B KOHTEKCTE TpeOoBaHM DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
crangapta COO y oOyuaronuxcst 0yayT choOpMUPOBaHBL:

JINYHOCTHBIE Pe3yabTAThI

Crangapt ycTaHaBIMBaeT TPeOOBAHUSA K PE3yIbTaTaM OCBOSHUS 00YyJarOIMMUCS OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBI:
JIMYHOCTHBIM, BKJIIOYAIONIUM TOTOBHOCTH M CIHOCOOHOCTH OOYYalOUIUXCS K CaMOPa3BUTHIO U JUYHOCTHOMY CaMOOIIPEICIICHHIO,
c(OPMHUPOBAHHOCTh WX MOTHBAIMM K OOYYECHHUIO M IIEJICHANPABICHHONW IO3HABATEILHON JESATEIHHOCTU, CHUCTEMbl 3HAYUMBIX
COIMATBHBIX W MEXJIMYHOCTHBIX OTHOIICHHH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPKAIOIIHUX JIMYHOCTHBIE M TPAKIAHCKHE
MO3UIIMN B ACATEIBHOCTH, MPABOCO3HAHUE, YKOJIOTHIECKYIO KYJIbTYpPY, CIIOCOOHOCTh CTABHUThH ICJIM M CTPOUTH KU3HCHHBIC IIAHBI,
CIIOCOOHOCTh K OCO3HAHHIO POCCUHUCKON TPAKIAHCKON UACHTUYHOCTH B TIOJIUKYJIBTYPHOM COITUYME;

MeTanpeaIMeTHbIM, BKIIOYAIONUM OCBOCHHBIC O0yYAIOIIMMHUCS MEXIPEIMETHBIC MTOHATUS U YHUBEpPCAJIbHBIC YUEOHBIC NEHCTBHSI
(peryJaTUBHBIC, TO3HABATEIbHBIE, KOMMYHHKATHBHBIE), CIIOCOOHOCTh HX HCIIOJIb30BAaHUS B II0O3HABATCIIBHOW W COIMAIBHOU
MIPAKTUKE, CaMOCTOSTEIBHOCTh B TIUIAHUPOBAHWW U OCYIIECTBICHUU YYEeOHOH JESITEIbHOCTH W OpraHU3alud YyIeOHOTO
COTPYJIHUYECTBA C TMEIaroraMi M CBEPCTHHUKAMH, CIIOCOOHOCTh K MOCTPOCHUIO MHAWBHIYabHOW 00pa30BaTEeIbHOW TPACKTOPHH,
BJIaJICHUE HaBBIKAMH Y4€OHO-HCCIICIOBATEIBCKON, POSKTHOM U COIMATBHOMN IEATEeIHLHOCTH;

NnpeaMeTHbIM, BKJIIOYAIONUM OCBOCHHBIC OOYYAIONIUMUCS B XOJI€ M3Y4YEHUs y4eOHOTO NpeIMeTa yMeHUs, crnernuduyueckue s
JAHHOW TIPEeIMETHOW 00JIacTHU, BUABI JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS B paMKax Y4eOHOro MpeaMeTa, €ro
npeo0pa3oBaHUI0 ¥ TIPUMEHEHHUIO B YUCOHBIX, YUCOHO-TIPOCKTHBIX U COIUATBHO-TIPOCKTHBIX CUTYyaIUsAX, (POPMHUPOBAHNE HAYIHOTO
THUTIA MBIIIJICHUS, BIAJACHIUEC HAYYHOW TEPMUHOIOTHEH, KITFOYEBBIMH MMOHATUSIMHU, METOJIAMHU ¥ TIPUEMaMH.
JINYHOCTHBIMHU pe3yIbTaTaAMU OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl SIBJASIIOTCS:
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F03p,Z[OCTPI 3a CBOM Kpaﬁ, CBOIO PO,Z[I/IHy, MpOoHuIOC U HACTOAIICC MHOTOHAIMOHAJIBHOI'O HApPOda POCCI/II/I, YBAKCHHUC T'OCYAApPCTBCHHBIX




CUMBOJIOB (Tep0, dar, TuMH);
2) rpakaaHCcKas MO3ULIMS KaK aKTUBHOTO M OTBETCTBEHHOT'O UJI€HA POCCUICKOro OOLIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHbBIE
npaBa U OOA3aHHOCTH, YBa)KAIOUIETO 3aKOH M IMPaBOMNOPSAIOK, 00JIaalollero YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOLIETO TPAJAULIMOHHBIE HALIMOHAJIbHBIE U O0IIeYeI0BEYECKME TYMaHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

3) FOTOBHOCTH K Cy>)KeHU0 OTEUeCTBY, €ro 3allNTE;

4) chopMHpPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOILECTBEHHOW MPaKTHKHU,
OCHOBAaHHOI0 Ha JUalore KyJlbTyp, a TakKe pazIu4HbIX (OpM OOIIECTBEHHOIO CO3HAaHUS, OCO3HaHHE CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MUDE;

5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIHUTAHUSA B COOTBETCTBUU C OOIICUETIOBEYECKUMHU IIECHHOCTSIMHU U HJI€aTaMH
IPaKJaHCKOI0 00IECTBA; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOATENbHOM, TBOPYECKON U OTBETCTBEHHOU JAESATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJACHUE B MOJMKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh BECTU JIUAJIOT C JPYTUMU JIOJbMH,
JOCTUraTh B HEM B3aUMOINOHUMAHMSI, HAXOAUTH OOIIME LIETIU U COTPYIHUYATh AJI UX JOCTUKEHUS;

7) HaABBIKA COTPYIHHYECTBA CO CBEPCTHUKAMHM, IETHMU MJIQJIIETO BO3pPAcTa, B3POCIBIMU B 00pa30BaTeNIbHOM, OOIIECTBEHHO
M0JIE3HOM, yueOHO-HCCIIEIOBATENbCKOM, MPOEKTHOMN U IPYTUX BUAAX JNEATEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U MOBEJICHNE HA OCHOBE YCBOEHUS O0IIEUETIOBEYECKUX LIEHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOpa30BaHHUIO, HAa MPOTSHKEHHHM BCEHM JKM3HHU; CO3HATEIIbHOE
OTHOULIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEUTHOM MpodecCuoHaNbHON U 00IIECTBEHHON A TEIbHOCTH;

10) scTeTHueckoe OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUI;

11) mnpunatre w peanu3amnus I[EHHOCTEH 3I0pOoBOro M 0Oe30macHOro o0pas3a JKW3HU, TMOTPEOHOCTh B  (HU3UYECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3AHATHSX CIIOPTUBHO-03J0POBUTEIBHON JAESITEIBHOCTBIO, HENPUATHE BPEIHBIX HPHUBBIUEK: KYpEHHS,
yHOTpeOJICHHS] aJIKOT0JIsl, HAPKOTHKOB;

12) 6epexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K (PU3NYECKOMY M MCUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY,
TaK U JPYTUX JIFOJIEH, YMEHUE OKA3bIBAaTh IEPBYIO [IOMOLI;

13) oco3HaHHbIN BBIOOp Oynylied mpoeccuu W BO3MOXKHOCTEH peanu3alnud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB; OTHOILIEHUE K
npodeccHoHanbHON JIeATETbHOCTH KaK BO3MOXHOCTH YYacTHsl B PEHICHUM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJIaPCTBEHHBIX,
0O0IIeHAITMOHATBHBIX MPOOIIEM;

14) chopMUPOBAHHOCTH SKOJIOTMUECKOIO MBIIUICHHUS, TOHUMAaHUE BIUSHUS COLMAIIbHO-3KOHOMHUYECKHUX IMPOILIECCOB HA COCTOSTHUE
MPUPOIHON U COITMAIBHON CPEJIbl; TPUOOPETEHHE OIBITA KOJIOTO-HATIPABICHHON ACSITEIbHOCTH;




MeranpeaMeTHBIMH Pe3yJbTATAMH OCBOCHHS OCHOBHOM 00pa30BaTe/1bHOM NPOrpaMMbl SABJISIIOTCH:

1) yMeHHe caMOCTOSTENbHO ONPEAEIATh LEIN JAESITENIbHOCTH U COCTABIIATh IUIAHBI I€ATEIbHOCTU; CAMOCTOSITENIBHO OCYILECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHUS IIOCTABICHHBIX LIEJIEH
U peau3aliy IJIaHOB JeSTeIbHOCTH; BHIOMPATh YCIIEUIHbIE CTPATErH B PA3IMUHBIX CUTYaIUsX;

2) yMeHHe NMPOIYyKTUBHO OOIIATHCA M B3aMMOJCICTBOBATH B IMPOILIECCE COBMECTHOW JESTENbHOCTH, YUUTHIBATh MO3HULUU JPYTHX
YYaCTHUKOB JE€ATEIHHOCTH, 3(PPEKTUBHO pa3pemarb KOHPIUKTHL

3) BuajeHWE HaBBIKAMHU II03HABATEIbHOH, y4eOHO-MCCIIEIOBATEIbCKOM M MNPOEKTHOM JESITEIbHOCTH, HABBIKAMHU pPA3PEILICHUS
npobsieM; CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHHUS MPAKTUYECKUX 3a/ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJOB MIO3HAHMS;

4) TOTOBHOCTb M CHOCOOHOCTh K CAMOCTOSITEIbHOM WH(OPMAIIMOHHO-NIO3HABATENLHON JESATENbHOCTH, BIIAJICHUE HaBbIKAMU
NOJIYYeHHUs] HEeoOXOoAuMoW uHGOpManuu M3 CIOBapel pa3HbIX THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX
uH(pOpMaIi, KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALUIO, TTOJYYAEMYIO U3 Pa3IMUYHbIX HCTOYHUKOB;

5) yMeHHe UCIoJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHOsIoTui (nanee - UKT) B pelieHun KOrHUTUBHBIX,
KOMMYHHMKAaTUBHBIX M OpPraHU3allMOHHBIX 337ad C COOJIIOJIEHHEM TpeOOBAaHUM SPrOHOMUKM, TEXHUKU O€30IaCHOCTH, T'MTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€3011aCHOCTH;

6) yMeHUE ONpeAeATh Ha3HAY€HNE U (PYHKIIUY PAa3JIMYHBIX COLUAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITENIbHO OLIEHWBATh U NIPUHUMATh PEILEHUs, ONPEACISAIONUINE CTPATETNIO MOBEACHUS, C YUETOM IPAKIAHCKUX U
HPaBCTBEHHBIX LIEHHOCTEM;

8) BIaJECHUE SI3BIKOBBIMU CPEACTBAMU - YMEHME SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOXO TOYKY 3PEHUS, UCIOJIb30BATh aJCKBATHBIC
SI3bIKOBBIE CPEJCTBA;

9) BnaseHrWe HaBBIKAMU TMO3HABATENBbHON peiekcuy Kak OCO3HAHWS COBEPIIAEMBIX ACHCTBHM M MBICIUTEIBHBIX MPOIIECCOB, UX
pPE3YyIBTAaTOB U OCHOBAHMM, TPAHHUIL] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MIO3HABATENBHBIX 3a1a4 U CPEICTB UX JOCTHKECHUS.

Ilpeomemmnnie
BorinycKkHHMK Ha yriiy0JIeHHOM YPOBHE HAYUYMTCSH:

- COCTaBJISITh MOJIEKYJISIDHBIE U CTPYKTYpHbIE (POPMYJIbI HEOPraHMYECKUX M OPraHMUYECKHUX BELIECTB KaK HOCHUTENEH
uH(GOpPMaIMU O CTPOCHHUH BEILECTBA, €r0 CBOMCTBAX M MPUHAJIEKHOCTH K ONPEACIEHHOMY KJ1acCy COeAMHEHU;

— YCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUH OT XapaKTepa B3aUMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX C LIEJIbIO IPOTHO3UPOBAHUS IIPOAYKTOB PEAKIINY;

— noa0upaTh PeareHThl, YCJIOBUS W ONPEEHATh NPOAYKThl PpEaKIMil, MO3BOJSIOIIMX pealn30BaTh JIaDOpATOpPHBIE U




IPOMBIIIEHHBIE CIIOCOOBI OJIYYEHHS BAXKHEHIIINX HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB;

— OPUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUd B MPUPOAE, NPOU3BOJACTBEHHBIX IMpolleccax U
KU3ZHENIEATEIIbHOCTH OPIraHU3MOB;

— 000OCHOBBIBaTh IPAKTUYECKOE HCIOJIb30BAHUE HEOPraHMYECKUX U OpPraHUYEeCKMX BEUIECTB W HUX peakuuid B
IPOMBIIIUIEHHOCTH U OBITY;

— BBITIOJIHATh XUMHUYECKUN SKCHEPUMEHT IO PACIO3HABAHUIO U TMOJYUYEHHUIO HEOPraHUYECKHX M OPraHUYeCKHX BEUIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KjaccaM COEJIMHEHUH, B COOTBETCTBMM C TpaBUJIaMU M IpHeMaMH 0e30macHOM paboThl ¢
XUMHUYECKUMHU BEUIECTBAMH U JaOOPATOPHBIM 000PYOBAHUEM;

— IPOBOJMUTH pacueThl HA OCHOBE XMMHUYECKUX (OpPMYJ M YpaBHEHHM peakuuil: HaX0XJIEHUE MOJEKYJSPHOU (popmyIibl
OpraHUYEeCKOIr0 BEUIECTBA IO €ro IUIOTHOCTH W MAaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WIM MO HPOTyKTaM
CrOpaHMsi; pacyeThl MACCOBOM /101U (MacChl) XUMUYECKOTO COEJIMHEHHS B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBA BEIIIECTBA)
IPOAYKTOB PEaKIUU, €CIU OJAHO M3 BEIIECTB JITaHO B M30BITKE (MMEET MPUMECH); pacueThl MaCCOBOM MM 0OBEMHOM JOJIM BBIXOJA
IPOJYKTa PEAKIIMU OT TEOPETUUYECKH BO3MOMKHOI'0; pacyeThl TEIUIOBOTO 3(pPeKTa peakiuu; pacyeTbl OObEMHBIX OTHOIICHHUH ra30B
IPU XUMUYECKUX PEAKIUAX; pacyeTbl Macchl (00beMa, KOJIMYECTBA BELUIECTBA) MPOAYKTa PEAKIMH, €CIM OAHO U3 BELIECTB JaHO B
BUJIE PACTBOpPA C OIIPEAEICHHON MacCOBOM J0JIEN PAaCTBOPEHHOI'O BEIIECTBA;

— UCIIOJIb30BaTh METOJbl HAYYHOI'O MO3HAHUS: aHAJIU3, CUHTE3, MOJEIUPOBAHNE XMMHUYECKUX MPOLIECCOB U ABJICHUN — IpPH
penieHn y4eOHO-UCCIIeIOBATENbCKUX 3a/lad M0 H3YYEHHIO CBOMCTB, CIIOCOOOB MOJYyYEHHUS] U PACHO3HABAHMS OPTraHUYECKUX
BEIIECTB;

— BJIQJICTh IpaBUjaMu 0€30MacHOr0 OOpallleHHs] ¢ €IKUMU, TOPIOUYMMH UM TOKCHUYHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBOM
XUMUU;

— OCYIIECTBIISATH MOMCK XMMHUYECKON MH(DOpMAIMK IO HA3BaHUSIM, HACHTU(PUKATOPAM, CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

— KPUTHYECKH OLIEHUWBAaTh W MHTEPHPETUPOBATH XUMHUUYECKYIO HH(POPMAIUIO, COJIEPXKALIYIOCS B COOOUIEHMSIX CPEICTB
MaccoBOil HHpopManuu, pecypcax HHTepHeTa, Hay4YHO-NOMYJSPHBIX CTaThiIX C TOYKH 3pEHHSI €CTECTBEHHO-HAy4YHOMU
KOPPEKTHOCTH B LEJSIX BBISIBICHUS OIIUOOYHBIX CYXACHUN U (POPMUPOBAHUS COOCTBEHHOM MO3HIINM;

— yCTaHABIMBATh B3aMMOCBSI3U MEXYy (haKTaMu U TeOpUe, IPUUUHON U CIEACTBHEM MPHU aHAIHU3E MPOOIEMHBIX CUTYalUN U
000CHOBAaHMHY NPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHU;

— NPEACTaBIATh MYTU PELICHUS TJIOOAIBbHBIX MPOOJIEM, CTOAIIMX MEpe]l YEIOBEUECTBOM, M IMEPCHEKTHBHBIX HaIpaBJICHUN
Pa3BUTHS XUMHUYECKUX TEXHOJOTMH, B TOM YMCII€ TEXHOJOTMA COBPEMEHHBIX MAaTEpHUANIOB C PA3IMYHON (DYHKIIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX UCTOUYHUKOB CHIPbS, IEPEPaObOTKHU U YTUIM3ALMU TPOMBIIIEHHBIX U OBITOBBIX OTXOOB.



BbinycKHHMK HA yIi1y0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCS:
— (GopMynIupoBaTh L€db MCCIEAOBAaHUS, BBIIBUraTh U MPOBEPATh HKCIEPUMEHTAIBHO T'MIIOTE3bl O XMMHUYECKHUX CBOWMCTBAX
BELIECTB HAa OCHOBE MX COCTaBa U CTPOEHMS, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKHUE PEAKIMHU, O XapaKTepe M MPOIyKTax

pa3IUYHBIX XUMUYECKHUX PEaKLU;

— CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJUTH XMMHUECKHE SKCIEPUMEHTHI C COOJIIOJIEHUEM MpaBHl Oe30macHOi paboThI ¢
BEIIECTBAMHU U J1a0OpaTOPHBIM 000pYA0BAHUEM;

— UHTEPIIPETUPOBATh JTaHHBIE O COCTAaBE U CTPOCHHM BEIIECTB, MOJYYEHHBIE C TIOMOIIBIO COBPEMEHHBIX (PHU3UKO-
XUMHUYECKHUX METOJIOB;

— IIPOrHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM, JIEKAIUX B OCHOBE MPUPOJHBIX
Y TIPOU3BOJICTBEHHBIX ITPOLIECCOB

Coaep:xaHue BOCIMTATEIbHOI0 NOTEHIMAIA YPOKa

IIpy wu3ydeHMM UWMEHHBIX peakiui, npaBwil U 3akoHOB B 10-11 kmaccax Ha ypokax XHMHMHM IIPOMCXOJIUT BOCIHUTaHHE
Ipa)KJaHCTBEHHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K IpaBaM, cBOOOJaM U 00s3aHHOCTAM 4YesnoBeka. C ydalmumucs Mbl oOpaiaeMcs K
MMEHaM BEIHMKUX YUEHBIX, BHECIIUX OecleHHBIN BKIa B pa3sutue xumuu: M.B. Jlomonocosa, JI.11. Menneneesa, A.M. bytieposa u
ap. Ipu sTomM mompu€pkuBaeM MX MPUHAUICKHOCTH Belankoi Poccuu, oOpariaeM BHUMaHKE, YTO HAPSAY C BBIJAIOUIUMUCS YUEHBIMU
JPYTUX CTpaH y UCTOKOB MHUPOBOM XHMMHUHU KaK HayKH CTOSUIM M pycckue yuéHble. M3yuenue Ouorpaduil yu€HbIX, UX TBOPUECKON
NESATENIbHOCTH, JKU3HEHHBIX NPUHLUIIOB, HPABCTBEHHBIX IOCTYIKOB BBI3bIBAET OOJBIION MHTEPEC Y IIKOJIbHUKOB, CTUMYJIUPYET UX
MIOBEJICHUE U NIEATENBHOCTh. [Ipy 3TOM y ydammxcs BO3HMKAET BIIOJHE €CTECTBEHHOE YYBCTBO I'OPJIOCTH 3a CBOIO CTPAHY M CBOMX
BBIJAOIINXCS] COOTEYECTBEHHUKOB.

Pa3Butue Takux LeHHOCTEH, Kak J1I000Bb K Poccuu, cBoeMy Hapojly, CBOEMY Kparo BO3MOXKHO MPHU U3yUYEHUU XUMHUYECKUX 3JIEMEHTOB
METAJJIOB M HeMeTaioB. PaccmarpuBaercss o0nacTb HMX IPHUMEHEHHUS, BBITEKAlOIIass M3 MX CBOMCTB, NPU ITOM IPOUCXOTUT
3HaKOMCTBO C JOCTONpUMEYATeIbHOCTAMU Poccun, naMsaTHUKaMU KyJbTypbl U apXUTEKTYyphl (anMa3Hblil ¢ponJ, Llape-nmymika, Llaps-
KOJIOKOJI M T.J.), YTO BBI3bIBAET MHTEPEC Yy MOJPOCTKOB, KEJIAHHE MOCMOTPETh U MO3HAKOMUTHCSA ¢ HUMU nobnmxe. Hama crpana
Oorara moyie3HBIMH MCKOMaeMbIMU: Ha Tepputopun PecryOnmuku Kapenust MokHO OOHApyXMTh 3amachl KEJIE3HOW Py.Ibl, TUTaHA,
MpaMopa, CIIIOAbI, arara, pasHOBMIHOCTM TpaHaTa M PO30BOro Kmapua. EnuHcTBeHHOEe B Poccuu npupogHoe MeECTOpOXKIEHUE
myHrura. Ha ator ¢akt o0s3aTenbHO oOpamiaeM BHMMAaHHE NpU M3ydeHMH TeMbl «Mertamibl. Hemeramisy (9 kiacc). Ynensem
BHUMAaHHE MECTOPOKIEHUIO Kee3Hou py bl B Kapenuu, uro ¢popmupyeT Jit000Bb K CBOEH MaJIol pOJuHE.

XuMusi — HayKa SKCIepUMEHTallbHas. BbIMonHAs mpaktuyeckue paboThl M J1a00paTOpHBIE OMBITHI, YYalIUECs MOHUMAIOT, YTO



TPYIUTHCS — 3HAYAT OOTyMBIBaTh TOT WJIM MHOW CIOCOO NEWCTBHM, WX IMOCJIEIOBATEIHLHOCTD, MPOSIBIATh CMEKaIKy u ymeHue. Ha
ypOKaxX XHMMHUHU pa3BUBACTCS KyJIbTypa TpyJa, KOTOpas IperojaraeT pa3yMHOE COUYE€TaHHE TpyJa M OTAbIXa, NEPEKIIOUCHHUE
Pa3IMYHBIX BHUJIOB JICSITEIHBHOCTH, 00€CTICUeHUE BRICOKOT0O KadecTBa padoThl. Uepe3 OTBETCTBEHHOE BBHINOJHECHHE JOMAITHUX 3aJIaHHM,
MOATOTOBKY CBOETO pabouero Mecra, JUCHUILTMHUPOBAHHOCTh U YCEP/IU€ BOCIUTHIBAETCS TPYA0JIIOOHE.

Bocnutanue TBOpUYECKOTO OTHOIICHUS K YUYEHHUIO, TPYIy, KU3HH MPOUCXOIUT uepe3 GhopMupoBaHHE OEpPEKHOrO OTHOIICHHS K
MMYIIECTBY OJHOKJIACCHUKOB, KAOMHETA, IIKOJIbI, K YYEOHBIM TOCOOUSIM U T.J.

[Ipy M3ydeHUH OTACIBHBIX XHMHYECKHUX JJIEMEHTOB, MX HAXOXICHHUS B MPHUPOJE, BIUSHUS Ha OpPraHW3M uelioBeka (hopMHUpYyeTCs
IIEHHOCTHOE OTHOIIICHHUE K 3JJ0POBBIO U 3JI0POBOMY 00pa3y KU3HHU.

OaHUM U3 JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS XUMHUU SIBISETCS M3YUECHHE COIMAJIbHBIX HOPM, MPaBWI MOBEIAEHUsI, pojield u Gopm
JKU3HU B COLIMYME, IIPUPOJIC U YACTHOW KU3HM HAa OCHOBE KOJIOTHYECKOM KYJIbTYphl U 0€30MacHOro oOpalieHusi ¢ BEUIeCTBAMU U
Marepuanamu. [l peanuzaiuu  HKOJOTMYECKOTO BOCIHUTAHUS MPU H3YUYEHHHM IIKOJBHOTO Kypca XUMHUU IPeycCMaTpUBaro
03HAKOMJICHUE YYAIIUXCS ¢ XUMHUYCCKUMH IIpodaeMaMu 3Koidorur. Ha O0IbITMHCTBO SKOJIOTHYSCKUX BOIPOCOB OTBETHI HITYT CaMHU
YYCHUKH, BBITIOJHSS JIOKJIAJ, MPOEKT C IKOJIOTHYECKUM cojepkaHueM. lcronab3oBaHuE HKOJOTMUECKOTO Marepuajia BMECTE C
MPOrpaMMHBIM MaTepUaJoM aKTUBU3UPYET HHTEpPEC K NPEAMETY, Pa3BUBAET MOTPEOHOCTh OOIICHUS C MPUPOIOM, BOCIHUTHIBACT
OTBETCTBEHHOCTh B JIMYHOM TOBEJCHUU W PA3TUYHBIX BUAAX ACATEIBHOCTH, (OPMHUPYET HABBIKH MO OCPEKHOMY HCIOJIb30BAHUIO,
3alIUTEe U YIAYUIICHUIO OKPYKAIOIIEH CPEIbl.



COHAEPXAHUE

10-11 xmacc (68 yacoB)
OcHOoBHble NOHAMUA OKUCIUMETbHO-80CCMaHosumenbvHvlx peakyuii(OBP)
Oxkucnenune. Boccranonenue. BoccranoButens. Oxucnurens. CreneHb oxucieHus. OmnpenerieHue CTEINEHUW OKHUCICHHS B
HEOPraHUYECKUX U OPraHUYE€CKUX COCIMHEHUSIX.
Tunwvt okucarumenvHo-eoccmanosumenvuovix peakyuii (OBP). Peakuun MeXMOJIEKYJISIPHOTO OKUCIIEHUSI-BOCCTAHOBJIEHUS. Peakiiuu
KOHMYTaluu. Peakunu BHYTPUMOJIEKYJISIPHOTO OKUCIIEHUS-BOCCTAHOBJIEHUS. Peaknu AUCIIpOnOpUHOHUPOBAHUS.
Memoowvt paccmanoeéku koIpguuuenmos 6 ypasnenusx OBP Meton snexkrpoHHoro OanaHca. MeToa 3JIEKTPOHHO-MOHHOTO
Oastanca(morypeakiuii)
Basicnentwmue okucaumenu u eoccmanoeumenu IIpocteie BenecTBa-HeMETANIbI. Psii KMCIOPOACOAEpKAIMX KUCIOT U UX COJIEH,
CcoZepkKallluX aTOMbl B BBICIIEH CTENEHW OKHUcCIeHUs. A3oTHas kuciorta. CepnHasi kucnota. Ilepmanranat kanusi. XpomaTrbl U
nuxpomathel. Kucinopoacoaepikaiiyre KUCIOTH XJiopa U OpoMa BakHelInme BOCCTAHOBUTEIN: MPOCThIC BEIIECTBA, OCCKUCIOPOIHEIC
KHUCJIOTBI U UX COJIM, TUJAPHUJbI METAJJIOB, KATUOHBI METAJIOB B HU3IIEH CTENEHU OKUCICHUA. OKUCIUTEIHHO-BOCCTAaHOBUTEIbHAS
JBOMCTBEHHOCTb. [IpocThie BemiecTBa-HeMeTauibl. A3oTucTas kuciota. Hutputbl.CoequHEHUST Cepbl B CTENEHU OKHUCeHUs (+4).
[Iepoxcun Bomopoaa.
OKuciumenbHo-60CCMaAHOBUMEIbHBIE PeaKyuu ¢ ydacmuem op2anudeckux eeuiecme. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuMu ¢ ydacTheMm ajkaHoOB. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PpPEAKIMU C Yy4yacTHEM ajkeHOB. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIMU C Y4YaCTUEM aJlKUHOB OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU C YYACTUEM CIHUPTOB
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUM C YYACTUEM QJIBIAETUI0B U KETOHOB
PaccranoBka koaddunrentoB B ypaBHeHusx OBP ¢ ydacTueM opraHnyeckux BEIIECTB. JJIEKTPOJIH3. DJIEKTPOJIU3 PACILUIABOB.
DJIEKTPOJIU3 PaCTBOPOB.
KoumyecTBeHHbIE OTHOIIEHUA. PellleHue pacyeTHBIX 3a1a4.
Xumudeckre GopMyJl U pacueThl 0 HUM. 3aJjayu Ha HaXOXKJIeHHEe XUMHUUecKoi dopmyiibl BemecTB. KomnuecTBo BemecTBa. Yncio
ABoraapo. MosisgpHasi Macca. BeIUHCIIEHUS 110 YPAaBHEHUSIM XUMHYECKUX PEAKIMN C UCIOJIb30BAHUEM MOHSITUS «MOJISIpHAS Maccay.
Brruucnenuss mo TepMOXMMHYECKUM ypaBHEHHsIM. MolspHbiii o0beM Ta30B. ['a3oBbie 3akoHbl. PacTtBOphl. Kpucrammorumparsi.
Brruncienrne mo XMMUYECKUM yPaBHEHHSAM, €CJIM OJHO M3 MCXOJIHBIX BEIIECTB B35ATO B M30BITKE. 3ajauyd Ha OINpeJeieHNe BhIXO/a
MPOAYKTA pEaKUuu. BplUKWCIEHWE MO XHMUYECKHM YPABHECHHUSIM, €CJIM OJHO M3 HMCXOJHBIX BEHIECTB COAECPKHUT IPUMECH.
Bpruncnenne no XuMHYECKUM YPaBHEHUSIM HA ONPEACICHUE KOJIUYECTBEHHOTO cOCcTaBa cMeCcu.OnpeaeeHne HEN3BECTHBIX BEILIECTB
[0 MX CBOWCTBAM. BbIUMCI€HHE C HMCIOJIB30BAHMEM Ta30BbIX 3aKOHOB. BBIYMCIICHME O XMMHYECKHUM YpPaBHEHUSM, IMPOLECCOB

pe8akiiu, pacueT cpeaHel CKOPOCTH, PABHOBECHOM KOHIIEHTPAIIUU, KOHCTAHThI PABHOBECHS.



TeMaTHyeCcKO€ IJIAHUPOBAHUE C VKAZAHNEM YACOB OTBOJIMMBIX HA OCBOCHHE KAKA0W TE€MbI

10 kaacc (1n\4)

Ne ypoka | Tema ypoka Koui-Bo yacos

JeITeJIbHOCTDH YUUTEJIS Cy4eTOM
NporpaMMbl BOCIMTAHUSA

Pazoen 1: OcHOBHBIE IOHATHSI OKUCJIUTEILHO-BOCCTAHOBUTENBbHBIX peakuuii(OBP)
-4y

1-2 Oxkwucienue. Boccranosinenue. BocctaHOBUTEI. )

OKHUCIIUTEID
3-4 Crenenb okuciienus. OnpeneneHre CTeneHn o)

OKHCJIEHUS B HEOPTAHUYECKUX U OPTaHUYECKUX
COCTMHCHUIX.

Pazoen 2: TUNBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PeaKkuuii

(OBP)-8 u

5-6 Peaknunu MeXxMOJIEKYIISIPHOTO OKUCIIEHUS- o)
BOCCTAHOBJICHHS.

7-8 Peakunu koumyTtanuu. )

9-10 Peakiiuy BHYTpUMOJIEKYJIIPHOTO OKUCIIEHUS- o)
BOCCTAHOBJICHHS.

11-12 Peakuuu 1ucriponopiimoOHUPOBAHMS. o)

Pazoen 3 MeToabl paccTaHOBKH KO3 (UIIHEHTOB B YPaBHEHMSIX
OBP:-44

13-14 MeTo1 37IeKTPOHHOTO OaaHca. )
15-16 MeTo1 2JIeKTPOHHO-MOHHOT'O OaJlaHca o)
(mosrypeakiuii)

Pazoen 4 OKHCINTENTbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN € Y4ACTHEM OPraHN4YeCcKUX
BenlecTs -17 yacon

17-18 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C 2
y4acTHEM aJIKaHOB

YcTraHaBIMBaTh JOBEPUTEIBHBIC OTHOIICHHS
MEX]y yUUTeIIeM U 00yJaromuMucs,
CTIIOCOOCTBYIOUIMX TTO3UTHBHOMY BOCTIPUSITHIO
oOyyJaronumucs TpeOoOBaHUH U POCKO
YUUTEIIS.

[ToOy>x1aTh 00yUYarIMUXCACOOTIOAATh Ha
YpPOKe OOIEPHHATHIC HOPMBI TIOBEICHHUS,
IpaBWJIa OOIIEHNUS CO CTApIINMHU
(yuuTensMu) U CBepCTHUKAMU
(oOyuarouumucs).

[MoanepxuBaTh B JETCKOM KOJUICKTHBE
JIEJIOBY10, IPYXKEM0OHYI0 aTMochepy.
CTpouTh BOCIUTATENbHYIO JESITEIBHOCTD C
YUETOM KYJIBTYPHBIX Pa3Iuuuid

JIETEe, MOJIOBO3PACTHBIX

WUHAUBHTY ATbHBIXOCOOCHHOCTEH.
[IpuBnekaTh BHUMaHHEOOYYAIOIINXCS K
[IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha

YPOKE ABJIEHUM, TOHATHHI, IPUEMOB.
AHanM3UpoOBaTh peaJbHOE COCTOSIHUE NN B
ydeOHOMKITacce/ TpyTIe.

[ToOyxnaTh 00yJIaroIMXcsco0TI0AaTh Ha
ypOKE TIPHHIIUAIIEI YICOHOM TUCITUTUTHHEI 1
caMOOpraHu3aIH.

Opranu3oBBIBaTh SKCKYPCUH, IOXOBI,
AKCIEIULIMH U T.I. 3alUIIATh JOCTOMHCTBO
UUHTEPECHl 00YYaIONINXCs, TOMOTaTh JIETSIM,
OKa3aBIIUMCS B KOH(QJIUKTHOW CUTYaIUU
W/WIH HeONaronpusATHBIX YCIOBUSX.




19-20 OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE PEAKIUU C
Y4aCTHEM AJIKCHOB.

21-22 OKUCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUHU C
y4aCTHEM AJIKUHOB

23-24 OKUCIUTENIbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU C
y4aCTHEM CITUPTOB

25-26 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKITUHU C
y4aCTHEM aJIbJICTHIOB U KETOHOB

27-29 PaccranoBka ko3 duiinentoB B ypaBuenusx OBP c
Y4aCTUEM OPraHMYECKUX BEIIECTB.

30-31 PaccranoBka ko3¢ duiuentoB B ypaBHeHusx OBP ¢
y4aCTHEM OPTraHMYECKUX BEIECTB.

32-34 O606menune matepuaia 10 kiacca.

Hroro : 34 yaca




11 knacce(1 n\y)

Baxneimue oKHCJIUTEIH U BOCCTAHOBUTEIN-12 yacoB

1-2 OKHCIUTENTFHO-BOCCTAHOBUTEIbHAS TBOMCTBEHHOCTh. [IpOCThIe BelecTBa-HEMETauIbl. A30TUCTasl KUCIIOTA. [2
Hutputhl. Coeunenus cepsl B ctenenu okucienus (+4). [lepokcun Bogopoaa

3-4 [IpocThie BeneCTBa-HEMETAILIIBI. 2

5-6 Psin kucinopoacoaepxkamumx KUCIoOT U UX COJIEH, COAEPKAIIMX aTOMbI B BBICHIEH CTENIEHU OKUCICHUS. A30THAasI |2
kuciora. CepHasi KUCIIOTA.

7-8 Kucnopoaconepxaiiue KUCIOTHI XJIopa u Opoma. 2

9-10  [[Iepmanranar kanausi. XpomMaThl U JUXPOMAThI 2

11-12 |BaxHeiimme BOCCTAHOBUTEIM: NPOCThIE BEHIECTBA, OECKHUCIOPOJIHBIE KHUCIOTHI M WX COJH, THAPUIBI2
METaJJIOB, KATUOHBI METAJIJIOB B HU3IIEH CTEIIEHU OKUCIICHUS

Pa3zoen 5 Inexmponus3. -4 uaca
13-14 [ DnexkTposn3 pacIuiaBoB. 2
15-16 [DnekTposiu3 pacTBOPOB 2
KosmyecTBenHbie oTHOLIEeHUSI. PelieHue pacueTHBIX 3a1a4.

17-18 [ Xumuueckue GopMys U pacyeThl IO HUM. 3a/1a4i Ha HAXO0XKJICHUE XHUMHUYECKON OpMyIIbl BEUIECTB 2

19-20 |[KonmuuectBo BemiecTBa. Yucemo ABoraapo. MonsipHas macca. BplunciieHUS O ypaBHEHUAM XUMHUYECKUX[2
PEaKLHM C UCITOJIBb30BAHUEM MTOHITUS «MOJISIPHAS MACCa»

21-22  |BbIUKCIIEHUS 110 TEPMOXUMUYECKUM YPABHECHUSIM. 2

23 Monsipublit 00beM Ta30B. ['a30BbIe 3aKOHBI.

24 PactBopsl. Kprctaiumoruaparsl.

25 Boeryucienre mo XuMAYECKUM YPaBHEHUSM, €CIIM OJTHO U3 UCXOAHBIX BEIIECTB B3SITO B N30BITKE.

26 3agaun Ha ONPEEIIEHUE BbIX0/1a TPOAYKTA PEaKLINU

27 BrluncieHne 1Mo XMMUYECKUM YPABHEHUSAM, €CIIA OAHO U3 UCXOJIHBIX BELIECTB COAEPKUT IPUMECH

28 Brluncienne o XMMUYECKUM YPaBHEHUAM Ha OINPEEIECHNE KOJIMYECTBEHHOIO COCTaBa CMECH.

4

OHpeI[eJ'IeHI/Ie HCU3BCCTHBIX BCIICCTB I10 UX CBOMCTBAM.




30 BrIancieHue ¢ UCMoIb30BaHMEM I'a30BbIX 3aKOHOB.

31 BbIYuCIICHHE 110 XUMUYECKUM YPaBHEHUSAM, MPOIECCOB MPOUCXOIAIIMX IPU KOHTAKTE METajljla ¢ paCTBOPOM
COJIM IPYTOro MeTajuia.

32 BbIurcieHHe KOHCTAHTBI CKOPOCTH XHUMHUYECKOW PEaKIMH, pacueT CpPeaHEH CKOpPOCTH, pPaBHOBECHOM
KOHIICHTPAIINH, KOHCTAHTHI PABHOBECHS

33 O606menue matepuana 11 kmacca

34 O00011IeHNE U CUCTEMATU3ALNS 3HAHUI

Hroro: 34 yaca
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