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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpamMma coctaBiieHa Ha OCHOBE METOIMYECKOro nocobus «Peannsas o0pa3oBaTeabHbIX
MpOrpaMM €CTECTBEHHOHAYYHOU U TEXHOJOTUUECKOW HAMPABIEHHOCTH C UCIIOJIb30BAHUEM
obopynoBanus nenrpa «Touka Pocta» Mocksa,2021

JIMYHOCTHBIMHU pe3yiibTaTaMu ABJIAIOTCA:

e B IICHHOCTHO-OPUEHTAIIMOHHOM c(hepe: 4yBCTBO rOPAOCTH 32 POCCUIICKYIO HAYKY,
OTHOIIEHUE K TPYAY, LEJIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;

e B TPYyJOBOM chepe: TOTOBHOCTH K OCO3HAHHOMY BHIOOpY HajibHeiiel o0pa3oBaTeabHOM
TPaeKTOPHH;

e B IIO3HABATEJIbHOMU chepe: MOTUBAIUS YUEHUS, YMEHUE YIIPABIIATH CBOCH 1MO3HABATEIHHON
NEeSTEbHOCTH.

HpeHMeTHHMI/I pe3yjibTaTaMu OCBOCHUS ITPOTPAMMBI SABJISIFOTCA:

e B II03HABATENbHOI chepe:

° OIMUCBIBATh J€EMOHCTPALMOHHLIC U CAMOCTOATCIIBHO IMTPOBCACHHBIC XUMUYCCKUC
AKCHEPUMEHTHI; KJIACCH(PUIIMPOBATh U3YUCHHBIC OOBEKTHI U SBJICHUS;

L] AaBaTb OIPCACIICHHUA NU3YUCHHBIX HOH?ITI/II\/JI;

e  OINHKCHIBATPH U Pa3MyaTh U3YYCHHBIC BEIIECCTBA, IPUMEHICMBIC B TOBCECTHCBHOM JKU3HHU;
CTPYKTYpUPOBATh NU3YUYEHHBIN MaTepuall U XUMUUYECKYI0 HH(POPMALHUIO, TOTYYEHHYIO U3
JPYTUX UCTOYHUKOB;

e JIeJaTh BBIBOJBI M YMO3AKIIIOUCHUS U3 HAOJIOICHUIT; 0€301acHO 00paIaThCsl BEICCTBAMH.

e B TPY/AOBOIi cdepe:

e IUIAHMPOBATh U OCYILECTBISITH CAMOCTOSATEIILHYIO pabOTy MO OBTOPEHUIO U OCBOCHHIO
TEOPETUYCCKON YaCTH,

[ IIaHUPOBATh U IPOBOJUTH XUMHUYECKUHU OKCIICPUMCHT, UCII0JIb30BAaTh BCIICCTBA B
COOTBETCTBHUH C UX NPEIHA3HAYCHUEM M CBOMCTBAMHU.

e B I[EHHOCTHO-OPUEHTAIMOHHOU cepe:

e AHaJM3HMPOBATH M OIICHUBATH IMOCIIEACTBUS JIJISl OKPYIKAFOIIEH Cpelibl OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YCIIOBEKA.

e B cdepe 6€30MaCHOCTU KUZHEAEATEIIEHOCTH:

[ OKa3bIBaThb IMEPBYIO IMTOMOIIB ITPH OTPABJICHUAX, OKOTaX U JPYTUX TpaBMax, CBA3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

MeTaHpeI[MeTHBIMI/I pe3yjibTaTaMu ABJIAKOTCA:

[ YMEHUEC ONPCACIIATE CPEACTBA, TCHEPHUPOBATH UICH, H€06XOZ[I/IMBI€ AJIg UX peajin3daliuu,

e BIIAJICHUE YHUBEPCATHLHBIMH €CTECTBEHHOHAYUYHBIMH CIIOCOOAMU IEATEIHHOCTH: U3MEPEHHE,
Ha0II0IeHNE, IKCIIEPUMEHT, YUeOHOE HCCIIeIOBAaHNUE;

e yYMEHHE OINpEeAeNATh eNU U 33/1a4u JIeITeIbHOCTH, BRIOUPATh CPEJICTBA peaTu3alluy el U
IMPHUMCEHATH UX HA IIPAKTUKE]

e  HCIONH30BATh PA3TUYHbBIC HCTOUHUKH ISl TIOTYYSHHS] XUMUYECKON WH(POpMAIUH.

OcBoeHHe MPorpaMMbl BHEYPOUHOU JEATEIBHOCTH 00YYAIOIIMMHUCS MTO3BOJIUT MOJIYYUTh
CIIeyIOIIre Pe3yIbTaThl:
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B C(bepe Pa3BUTHA JIUYHOCTHBIX YHUBCPCAJIbHBIX y‘{e6HBIX JIEeNCTBUH B paMKax:



KorautnBHOro KOMnoHeHnTa 0yayT chOpMUPOBAHBI:

e DJKOJIOTMYECKOE CO3HAHME, MPU3HAHUE BHICOKOW LIEHHOCTH U3HHU BO BCEX €€ MPOSBICHUSAX;
MPaBWJI MOBEAEHHUS B YPE3BbIYANHBIX CUTYALIHIX;

e  OCHOBBI COITMAIBHO-KPUTHYECKOTO MBIIICHHS, OPUEHTAIIUS B OCOOCHHOCTSX COIHATbHBIX
OTHOIIICHUN 1 B3aMMOJACHCTBHUH.

JleaTenbHOCTHOTO KOMIIOHEHTa Oy IyT C(OPMHUPOBAHBI:

e YMCHHE BECTH JIMAIOT HA OCHOBE PaBHOINPABHBIX OTHOIICHUH U B3aUMHOTO YBaXXKCHUS U
MIPUHSTHUS;

e  YCTOMYMBBINA MMO3HABATEIBbHBIA HHTEPEC U CTAHOBIICHUE CMBICIIOO0pasytomiel GyHKIIUN
MO3HABATEIBHOTO MOTHBA;

e TOTOBHOCTH BbIOOpa MPO(HUILHOTO 00pa30BaHUsI.

HeHHOCTHOFO 1 SMOIIMOHAJIBHOI'O KOMIIOHCHTOB 6yz[eT C(bOpMI/IpOBaHaZ

e MOTPEOHOCTh B CAMOBBIPAKEHUU U CaMOpean3allii, COLUAIbHOM ITPU3HAHUY.
OOyyaromuiics MOJIy4uT BO3MOKHOCTb JIJIs1 (POPMUPOBAHUSL:

e TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIMTAHUIO;

e BBIPAXKEHHOH yCTOWYMBOM yueOHO-1103HAaBATEIbHOW MOTUBALIMY U UHTEpPECA K YUCHHUIO.

B cdepe pazBuTus peryasiTUBHBIX YHUBEPCAIbHBIX YUeOHBIX JIeiicTBUN 00yyaromuiics
Hayuures:
e  CaMOCTOATEIBHO AHAJIM3UPOBATH YCIOBHS JOCTHIKEHUS LIEIM HA OCHOBE YUYETa BBIACICHHBIX
YUYUTEJIEM OPUEHTHUPOB JIEHCTBUS B HOBOM yUE€OHOM MaTepuae;
e  LIEJIETIONIaTaHuI0, BKJIIOYAs TOCTAHOBKY HOBBIX 11€JIeH, TpeoOpa3oBaHue MPaKTHUECKOM
3aJ1a4¥ B II03HABATEIIbHYIO;
e IUIAHUPOBATH ITYTU JOCTUKECHHUS LICIICH.
[TomyunTh BO3MOKHOCTh HAYYUTHCS:
e IIPM IUVIAHUPOBAHUHU JOCTHKEHHUS LIEJIEW CAMOCTOSITENIBHO U aJIEKBAaTHO YUUTHIBATH YCIOBUS
U CPENCTBA UX JOCTUKECHUS;
e  CaMOCTOATEIbHO CTABUThH HOBbIE YUEOHBIE LIETU U 33/1a4H.
B cdepe pazButus mo3HaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI 00yUarouiics
Hayuwurcs:
e IPOBOJAUTH HAOJIIOJICHUS U SKCIIEPUMEHT 101 PYKOBOJCTBOM YUMTEIIS;
e OCHOBaM peaJM3al1y IPOCKTHO-UCCIE0BATEIbCKON NEATEIbHOCTH;
e  OCYIIECTBJIAThH PACIIMPEHHBIN MOUCK HH(OPMALIUHU C UCTIOIB30BAHUEM PECYPCOB OMOIUOTEK

U UHTEpHETA.

HOJ’Iy‘-II/IT BO3MOXHOCTb HAYUHUTHCA:



e  CaMOCTOATEIbHO MPOBOAUTH UCCIIEIOBAHUS HA OCHOBE MPUMEHEHUSI METO/I0B HAOII0CHUS
Y KCIIEPUMEHTA;

e CTaBUTH MPOOJIEMY, APIYMEHTUPOBATH €€ AKTYaJIbHOCTb;

e  OpraHM30BaTh UCCIEIOBAHUE C LIEJIBIO IPOBEPKU MMIIOTE3bI;

e BBIBUTATh FUIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX IIPOIECCOB;

e JIeJIaTh YMO3AKJIFOUEHHS U BBIBOJIBI HA OCHOBE apTyMEHTAIIUH.

B cdepe pazBuTHs KOMMYHHKAaTUBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN 00yUaromuncs
Hayuwurcs:

e AJICKBATHO HMCIOJIb30BAaTh PEUEBBIC CPEACTBA ISl PEIICHUS PA3TMYHBIX KOMMYHHUKATHBHBIX
3a7a4; BJAJETh YCTHOW U MMCbMEHHOW PEUbIO;

e  AJICKBATHO HMCIOJIb30BATh PEUb JIJIS INIAHUPOBAHUSA U PETYJISIIIMN CBOCH IESATEIbHOCTH;

e OpPraHU30BBIBATH U IJIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

e CTPOUTHb MOHOJIOTMYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

e HHTErPUPOBATHCA B IPYIITY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJICHCTBHUE CO
CBEPCTHUKAMU U B3POCJIBIMU.

[TonyuuTh BO3MOKHOCTh HAYUYUTbHCS:
e  OKa3bIBATh MOJJEPIKKY U COINECUCTBUE TEM, OT KOI'O 3aBUCUT JOCTHIKEHUE LIETU B
COBMECTHOM JICATCILHOCTH;
e Oparb Ha ce0si MHULIMATUBY B OpraHU3allii COBMECTHOTO JICHCTBUA.
COJAEP)KAHME KYPCA

BemectBa (104)

Hemuoro u3 ucropun xumun. XuMus BUepa, CEro/iHs, 3aBTpa. BemecTBo, pusnueckue cBoicTBa
BemecTB. OTIMYME YUCTHIX BEeUIECTB OT cMeceil. CriocoObl pa3iesieHus CMeCei.

o Ilpaktuueckas pabora Nel «HucTtsle BemecTBa U CMECH»
o IIpaktnueckas pabora Ne2 «OuncTKa BOJbI OT PACTBOPUMBIX MTPUMECEID)

Xumnuyeckue peakunu (164)

[Tpu3Haku xuMuyeckux peakiuil. Knaccupukanus XuMHUecKuX peakluii o pa3IndHbIM
MpU3HaKaM. DJIEKTPOIUTHYECKAs TUCCOIMALMSL. DIEKTPOIUTHI U HEIJEKTPOIUTHI. Peakiun
MOHHOT0 0OMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE peakiny. OKUCIUTENN U BOCCTAHOBUTEIH.

e Ilpaktuueckas pabora Ne 3 «DnekTpoauTHdeckasi TuCCOLUALIN»

o Ilpaktuueckas padora Ne 4 «CunbHbIe U cabble dJEKTPOIUTHD)

o [IlpakTnueckas pabora No5 «BnusitHue Temmnepatypsl Ha TUCCOITHAITAION

o Ilpaktuueckas pabora Ne6 «BriusHIEe KOHIIEHTPAIUU PACTBOPA HA AUCCOIUAITIIO
o [Ilpaktnueckas pabora No7 «BnusitHue pacTBOpUTENS HA JUCCOIMAIIHION

Metainbl (164)
XapakTepucTUKa METAJJIOB TJIABHBIX MOATPYIIN U UX COCTUHEHUMN.
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OO6mrast XxapakTeprucTHKa METAIIOB TIaBHBIX noAarpymi [-111 rpynm B ¢Bs3M ¢ BX MOTOKEHHUEM B
NEPUOINYECKOl cucTeMe XuMnuieckux aiemMeHToB J[.M.MeneneeBa u 0cOOEHHOCTH CTPOCHHS UX
aTOMOB. XapaKTepHbIE XMMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB U COEIMHEHUI METAJIJIIOB -
LIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX. XapaKTEPUCTHKA IEPEXOIHBIX JIEMEHTOB - ME/IM, KEJIE3a,
QIFOMUHUS 110 UX MOJI0KEHUIO B IEPUOINYECKON CUCTEME XUMUYECKUX 351eMeHToB J1.1.
MeneneeBa 1 0COOCHHOCTSIM CTPOEHUS UX aTOMOB. MeTaJljIbl B IPUPOJIE: PYAbl YEPHBIX, IBETHBIX,
JparolieHHbIX METAJIJIOB. XapaKTepHble MeTalinyeckue, pu3ndeckue 1 XMMHUECKHUe CBOICTBa,
BHYTpPEHHEE CTpOeHHE MeTailIoB. [IoHsATHE aKTUBHBIX U NTaCCUBHBIX MeTa/lI0B. [Tosb3a 1 Bpen
METaJUIOB JIJISl YEeJIOBEKaA.

DJIEKTPOXUMHUYECKUH Psijl HANIPsDKEHU MeTauioB. Koppo3ust meTamuioB. MexaHu3m KOppo3uu
MmetauioB. Knaccudukanus koppo3un MetamioB. CriocoOb! 3aUThl OT KOPPO3UH.
AHTHKOppOo3uiiHbIe MOKpbITHs. CruiaBel. Peakiiuu OBP ¢ yyacTuem MeTaioB M UX COCIMHEHUMN.

o [Ipaktnueckas pabora Ne§ «V3ydeHne pu3nUECKUX CBOMCTB METAJIJIOBY

o IIpakruueckas pabora Ne9 «M3yuenune Gpu3nyecKix CBONCTB METAILIIOB

e Ilpaktuueckas padora NelO «DK30TepMUUECKUE PEAKITHID)

o Ilpaktuueckas padora Ne 11 «DHH0TEpMUUECKHE PEAKIITNY

e Ilpaktuueckas padora Ne 12 «KauecTBeHHBIE peaKIIK Ha HOHBI METAJLIIOB)

Hemetasisbl (164)
Hewmeramnsl B mpupoje. Mcnonb30BaHNE TPUPOIHBIX PECYPCOB.

Crpoenune aToMoB HeMeTa/u10B. CTpOeHUs: MOJIEKYJl HeMeTallIoB. Pu3nueckue cBoiicTBa
HeMmeTaisioB. CoCTaB M CBOWCTBA MPOCTHIX BEIIECTB - HEMETAJLIOB.

Psn snekTpooTpuiaTeIbHOCTH HEMETAUIOB. XMMHUECKHE CBOIICTBA HEMETAIIOB.

[IpakTueckas mKana 3JeKTPOOTPULIATEILHOCTH aTOMOB. HeMeTasuisl - OKucauTenu u
BOCCTAHOBUTENIN. B3aumozelicTBue ¢ MpOCTHIMU U CIIOKHBIMU BerecTBaM. OO11ast xapakTepucTHKa
HEMETAJUIOB IaBHbIX noArpynn IV-VII rpynm B B3 ¢ UX MOJOKEHUEM B IEPUOINIECKOMN
cucTeMe XMMHUYecKuX 3eMeHToB [[.J1. MenaeneeBa 1 0COOEHHOCTAMU CTPOEHHS UX aTOMOB.
XapakTepHble XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCIMHEHUI HEMETAIIIIOB - FaJIOTEHOB,
KHCJIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS.

Pemenue 3aganuii Ha cOCTaBIeHUE YPABHEHUN XUMUYECKUX PEAKLIUM.

o Ilpaktuueckas padora Nel3 «[lnaBneHue u KpuCTaIUIM3ALMS CEPHDY

o IIpaktuueckas padora Nel4 «/leruapatauus comnei»

o Ilpaktuueckas pabora Ne 15 «JkcniepuMeHTalIbHBIE 3a/1a4H 110 PACIIO3HABAHUIO U
MOJTyYEHHIO BEIIECTB

Xumus u 3xoJiorus (10 u) OcHoBHBIE BUJIBI 3arpsi3HEHUI aTMochepbl U UX UCTOYHUKU. Bona.
Bopna B Mmacmtabax mimaneTsl. OuncTka MATHEBOM BOIbI. [lapHUKOBEIN 3 dekT, rodanpHoe
MOTEIJIEHUE KJIIMMAaTa U UX BO3MOJKHBIE 1TOCIEACTBUSA. O30HOBBIN CIION U €ro 3HaYeHHE JUIsl )KU3HU
Ha 3emJie. 3amuTa atMocdeps! ot 3arps3Henus. Hedts u nHedrenponyktel. HedTh kKak Tommmso.
3arpsA3HEeHUs MUPOBBIX BOJI0OEMOB. JIMUHas OTBETCTBEHHOCTh KaXKJJOT0 YeJOBeKa 3a 0€30IacHyI0
OKPY’KaIOLIYIO Cpeay.



o IIpaktnueckas padora Ne 16 «Onpenenenue pH pacTBopoB»
o Ilpaktuueckas pabora Nel7 «IlepechliieHHbIE paCTBOPHI

TEMATHYECKOE INTAHUPOBAHUE

Ne m\r Pazgen, Tema KonndgecTtBo yacos
1 BemmecrBa 10
2 XHUMHYECKUE PEaKIIUU 16
3 Mertamibl 16
4 Hewmerambl 16
5 XUMUS ¥ DKOJIOTHSI 10

UTOI'O 68






