POCCUICKASI OEJIEPALIVS
SIMAJIO-HEHELKAIT ABTOHOMHEII OKPYT
JIETIAPTAMEHT OBPA30BAHUS AIMUHUCTPAIIAN TOPOJIA HOSIBPBCKA

MYHULHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKJIEHUE
«CPEJHAA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne7»
MYHHULHUITAJIBHOI'O OBPA30BAHUSA I'OPOJ HOABPBCK

YTBEPX/IAIO:
Hupexkrop MBOY COIII Ne7
/A.A. T'onukoB

npukas ot 10.06.2023r. Ne 236-01

YueOHbIi UIaH JONOJHUTEIBLHOMH 00pa3oBaTe/IbHOI 001epa3BuBaloNIeli IPOrpaMMbl
COLMAJILHO-TYMAHUTAPHOM HANPABJICHHOCTH
«ndoKnanesb. Xumus»

aas ooyqaromuxes 11 kiaacca na 2023-2024 y4. rox (oauH rojg o0y4eHus)

HpononxurenbHocTs | [lepuoauunocts | Beero 3ansituii ®opma KoamnuecTBO
3aHATHH B HeI eI B Iroj padoThI YacoB B o/l
45 MuH. 2 64 rpynmnoBas 64 gaca
E E HaumenoBanmue Ko
2 = 3agaua BO
= 2 pa3aesioB U TeM YACOR
[Ipouecc uccnenoBanus: CdopMupoBaTh yMEHHUE CTaBUTh 1
MPUHIUIEI, METOOBL. nepen coboit Hpo6neMy, CpaBHHUBATb
OODBEKT UCCIIET0BAHMS. U  BbIOMpaTh  WHGOPMAIMOHHBIN
PaGora ¢ nureparypabimu | MaTepral
HCTOYHUKAMH: METOBI,
MIPUHIUIIBL.
TexHomorus Hayuntbcs mnepeBOAMTH 3HAHWI, 1
HCCIIeI0BaTEIbCKOM YMEHUSI U HABBIKU, MOJYYEHHBIE MPU
a JIeSITEILHOCTH. W3Y4YEHUU TMPEIMETOB Ha YPOBEHb
Lg‘ TpeboBanus k HCCIEI0BATCILCKON IEITCIbHOCTH
> 0(OpMIICHUIO
° HCCIIe10BaTENbCKOM
paboTHI.
XuMus U cpeqia OOUTaHHUs. OOyuyuTh  y4amxcs OCO3HAaBaTh 1
MOHUTOPUHT COCTOSTHHS CMBICIT U PE3YJIbTAT 3HAHWM, JOOBITHIX
OKpY>KarollleH CpeJibl. HCCIIEOBATENBCKAM ITyTEM
MOHUTOPUHT COCTOSIHUS Pacmmpute Kpyroszop ydammxcs 1
OKpY>KarolleH Cpeibl. yepe3 pelieHue 3aj1ad,
Cucrema «IIpon3BOACTBO | ycTaHaBIMBAIOIMX CBA3b XMMHUH C
— OKpYyXKaroias cpcaa». JIpYTUMHA HayKaMmHu, 0COOEHHO
9KOJIOTHEH, OMOJIOTHe, MAaTEMaTUKOMN




«I[TapHUKOBBI 3P DerT,
«O30HHAas OpIpay.

TexHorennoe 3arpsA3HCHHUC

atMocdepsl Ha
PEruoHaIbHOM YPOBHE.
DoTOXUMHUYECKUIT CMOT.

5. | 3arps3HeHue Hayuurtscs OLICHUBATh CBOU
OKpY>KaloIleu Cpeibl. JNEUCTBUA B  TMPOILECCE  PEHICHUA
Knaccudukanus 3aladyil ¥ BBIOMpATh pAIMOHATHHBIE
3arpsizHUTENeH. OOBEKTHl | CIIOCOOBI PEIICHHS
3arps3HEHUsI.

6. | Dxonoruueckoe CcdopmupoBathb IPaKTUYECKHe
HOPMHPOBAHME KaUeCTBA | YMEHHUS W  HABBIKM  paboOTBl €
OKpY’KaroIlen cpeibl. 71a00paTOpHBIM 00OpYIOBaHUEM U
Buasl 1 METO/bI OUUCTKU | peaKTHBaMHU KaK cpeacTBa
OKpy’KaroIen cpebl pacipeHus HOJUTEXHUUYECKOTO

Kpyrosopa

7. | Pacnpenenenue BoJbl Ha OOyuuTh ydamuxcs ajaropuTMam
3emsie. BonHbie pecypchl. | BBINIOJIHEHHUS, HANMCAHUS U 3aAIIUTHI
Bopnononb3oBanue. UCCIIe10BaTEIbCKONH PaOOTHI.
3HaueHue BOJbI B KU3HU
4eJI0BEKA.

8. | McrouHuKkm 3arpsi3HEHUS ChopmupoBaTh yMEHHE CTaBUTh
BOJBL. METOIBI 60p],6[,1 c nepen co0on HpO6JI€My, CpaBHHMBATh
3arpsi3HEHUSIMU BOJIBI. n BBIOMPATH UH(POPMAITUOHHBII
KucoTHBIE OCaaKH. MaTcpuail

9. | Dkckypeust Ha paifoHHBIE Hayuntbcs nepeBOAWTH 3HAHWI,
OYMCTHBIE COOPYKEHHUS. YMEHUS U HaBBIKU, MOJIyYEHHBIE NPH
OTt60p pob BOMEI U3 U3Y4YCHUU TIPEIMETOB Ha YPOBCHD
pa3HbIX HCTOYHUKOB — UCCIIeI0BATEIbCKON AEATEIbHOCTH
BOJHBIX 0OBEKTOB
peruona. Omnpenenenue
pH pu nomoru
YHUBEPCAIbHON
WHJIMKAaTOPHOW Oymaru.

Onpenenenue
Ka4yeCTBEHHOT'O HOHHOTO
cocTaBa OTOOpaHHBIX
po0 BOJIBI.

10.| Onpenenenue OOyuuTh  y4ammxcst  OCO3HaBaTh
KapOOHATHOM KECTKOCTU | CMbICA U PE3yJbTaT 3HAHWUM, TOOBITHIX

8 po0 BOJIbI, B3STHIX U3 UCCIeIOBATEIbCKUM ITyTEM
S pa3HBIX HCTOYHHKOB.
g 11.| PactBopsl. PacTBOpHTEND. Pacmmputs Kpyroszop ydammxcs
yepes pelieHue 3ajad,
YCTAQHABJIMBAIOUIMX CBA3b XUMHH C
JPYTUMH HayKaMH, 0Cc00EHHO
JKOJOTHEH, OMOJIOrHEN, MATEMATHKOM
12.| KonuenTparuu Hayuurtbes OLIEHUBATh CBOU
pactBopoB. Permenne JIeWCTBUSI B TPOIECCE  PEIICHUs
3ajau. 3aJaud W BHIOMpATh palMoOHaIbHBIE
CIOCOOBI pelIeHUs

13.| Crpoenue, cocTtas u CcdhopmupoBathb IIPAKTUYECKHE

M3MEHEHHUs aTMOC(ephI. YMEHMSI W  HaBbIKH paboThl €

1a00paTOpHBIM 000OpYIOBaHHEM U

peakTHBaMu KaK cpencTBa
pacuIpeHust MOJUTEXHUYECKOTO
Kpyrosopa




3arpsi3HEHUS] MMHIIEBBIX
MPOAYKTOB UYKEPOTHBIMHU
BEIIECTBAMH U MEPHI UX
PO UITAKTUKH.

14.| KucnoTHble HOXKIU. OOyunTh ydJammxcs ajaropuTMam
«Mmutarus 00pa3oBaHusl | BBHITIOJIHCHHS, HAMKMCAHUS W 3aIIUTHI
KHUCJIOTHBIX JOXKAECH» HCCIIeIOBATENLCKON PaOOTEHI.
JNEUCTBUEM KHCIIOT Ha
CKOPJIYIY SIHII.
DKOJIOTUYECKUI
MOHUTOPHHT BO3/1yXa.
JluHaMyKa N3MEHECHHS
cocTaBa BO3/yXa B
TTOMEIICHUH IITKOJIBI B
TEUCHHE JTHSI.
15.| Koppo3us. ®aktopsl CdopMupoBaTh yYMEHHE CTaBUTH
Kopposuu. M3yuenue nepea coboi mpodiieMy, CpaBHUBATh
1poLecca KOppo3uu U BeIOMpaTh  WHGOPMAIMOHHBIN
JKelle3a IpH €ro Matepuai
KOHTaKTE C IMHKOM U
0JIOBOM.
16.| [TouBeHHbIE pecypcChl, UX HayuuThcsi mepeBOAWTh 3HaAHMS,
WCIIOJIb30BaHUE U OXPAHA. | YMEHUS W HABBIKH, MOJYYEHHBIC MPHU
CocraB MMOYBHI. U3YYEHUU TPEIMETOB Ha YPOBEHb
KucnoTHOCTH TTOYBEI. MCCJIeI0BATENHCKON JIEATETbHOCTH
17.| Oxonoruueckuii OOyuuTh  yyamumxcsi  OCO3HABAaTh
MOHHUTOPHHT TTOYBBI: CMBICT U PE3yAbTaT 3HAHWUM, TOOBITHIX
onpeeIeHue HCCJIEIOBATENHLCKUM ITYTEM
MEXaHUYECKOT'0 COCTaRBa,
(U3HYECKUX CBOWCTB,
BJIarOEMKOCTH.
Onpenenenve pH mouBsl.
[TapameTpsbl OYBHI.
18.| YnoOpenus, uX BHIIBI. Pactmpute Kpyrozop ydammxcs
XUMHUYECKHE CpPEICTBA gepes pelieHue 3a/ady,
3aIUTBI PACTCHUN. YCTaHaABJIMBAIOIIUX CBSI3b XHMHUHU C
OcCHOBHBIE HaIpaBlEHUs JPYTHMH HAYKaMH, 0COBEHHO
XUMU3alin 1 9KOJIOTHEN, OMOJIOTHEN, MATEMATUKON
9KOJIOTU3AIUHU CETbCKOTO
a XO3SIIICTBA PETrHOHA.
Q 19.| KauecTBeHHOE Hayuurtscs OIIEHUBATh CBOHU
§( 0oOHapyXeHHE KaTUOHOB M | IEHCTBUS B  MpPOIECCE  pEIICHUs
AQHUOHOB B TOYBEHHOM 3aladyl ¥ BHIOMpATh paIMOHATBHBIE
BBITSDKKE Pa3HbIX MIPOO CIIOCOOBI peLIeHUs
MOYBBHI.
20.| Pemenue 3a1a4d Ha CdhopmupoBaTh MIPAKTHICCKHE
BBIUHCIIEHHE MaCCOBOM YyMEHHsI ¥ HaBBIKH paboThl C
JOJIA DJIEMEHTa B 7a00paTOPHBIM O00OpPYNIOBAaHHEM U
BEIIIECTBE, HaXOXKICHUE peakTuBaMu Kak cpencTaa
JOJIA  TPAKTHIECKOTO pacImpeHus MMOJUTEXHUIECKOTO
BBIX0/Ia MTPOJIYKTA OT Kpyrosopa
TEOPETHUECKHU
BO3MOKHOTO.
21.| 'urueHnYecKHe acreKThI OOyuyuTh y4YalIUXCS aaTOpUTMaM

BBIIIOJIHCHHUA, HallMCaHMUA H 3allluThI
HCCIIE0BATEIbCKON paboTHI.




22.| OCHOBHBIC XUMUYECKHE CdhopmupoBaTh yMEHHE CTaBUTh
BelecTBa THIIIH. nepen coboi mpobiemy, CpaBHUBATh
u  BeIOMpaTh  WHGOPMAIIMOHHBIN
MaTepuai
23.| benku. XKupbl. YriaeBompl. Hayuutbcsi mnepeBOAWTH 3HAHWS,
Onpenenenue YMEHHSI U HaBBIKH, MOJYYCHHBIC MPHU
coJiep>kaHusi OeIKOB U3Y4YCHUU TPEIMETOB Ha YPOBEHb
B IIPOJYKTAX MTUTAHHUS. HCCJICIOBATEIILCKON IeITeTbHOCTH
24.| MeTtaibl, uX BIUSHHUE HA OOyuuTh  yyamuxcsi  OCO3HABaTh
OpraHHW3M YeJOBeKa. CMBICTT M PE3yJbTaT 3HAHHM, TOOBITHIX
Omnpenenenyue KaTHOHOB UCCIIEIOBATENbCKUM MTyTEM
METAJIJIOB B MPOIYKTaX
MUTaHUSL.
25.| [TumeBbie 10OaBKH, UX Pacimmpute Kkpyrosop ydammxcs
BUJIbl. BiMsAHME NUINEBBIX | yepes pelieHue 3a1a4,
7100aBOK Ha OpraHu3M YCTAaHABJIMBAKOLIMX CBS3b XUMHHU C
yenoBeka. Onpesenenue APYrHMH HAYKaMH, 0COBEHHO
HIIEBBIX J00aBOK B 9KOJIOTUEMH, OMOJIOTHEN, MATEMATHKON
MPOJYKTAX MUTAHUS
MECTHOTO ITPOU3BOJICTBA.
26.| ITnmessle m00aBKH, UX Hayuurtbcs OILICHUBATH CBOU
BUJbL. BiusiHMe NHILIEBBIX | AEHCTBUS B  MPOLECCE  PELICHUS
100aBOK Ha OPraHU3M 3ala4y ¥ BBIOMpATh palOHATbHbBIC
genoBeka. Onpenernenue CIIOCOOBI peIICHUS
MUIIEBBIX 100aBOK B
MIPOJYKTAX MTUTAHUS
MECTHOTO MTPOU3BOJICTBA.
27.| OtpaBieHus, uX BUJIbI, CdopmupoBath MPAKTHYECKHE
§ npusHaky. [lomyueHue YMEHHSI W  HaBBIKH  pabOThl  C
@ JPEBECHOTO YTIJIA, 1a00paTOpHBIM O0OpYIOBAaHUEM U
= U3YYCHUE €TO peaKkTUBaMu Kak CpencTBa
a7IcopOLIMOHHON pacumpeHus MOJINTEXHUYECKOTO
CIOCOOHOCTH. Kpyrosopa
28.| Onpenenenue kapOoHaTa OOyuuTh ydalmxcs ajaropuTMam
Y THIIpOKapOoHaTa BBITIOJTHEHUS, HAITUCAHWSI W 3alUTHI
HATpHs B MIUTHEBOM COZE. | UCCIIEIOBATEILCKOM paboTHI.
29.| OCHOBHBIC XUMUYECKHE CdopMupoBaTh yMEHHUE CTaBUTh
IIPOU3BOJICTBA. nepen cobon HpO6H€My, CpaBHHBATb
HedrenepepabarsiBatoma | ¥ BBIOMpAaTh  WH(OPMAIMOHHBIHA
A U HehTEXUMHUYECKast Matepual
MTPOMBIIIIJICHHOCTH.
30.| OcHOBHBIE XUMUYECKUE HayuuThcsi miepeBOAWTH 3HAHWS,
MTPOU3BOJICTBA. YMEHHSI U HaBBIKH, MOJIYYCHHBIC MPHU
HedrenepepabarpiBatoia | U3y4eHUH TPEIMETOB Ha YPOBEHD
s. 1 HepTEeXUMHUIeCKast HCCIIEIOBATENIbCKOU JIEITEIHbHOCTH
MIPOMBIIIIJICHHOCTH.
31.| Ouncrka BOABI OT OOyuuTh  yyammxcs OCO3HaBaTh
He(TSAHBIX 3arPSI3HEHHA. CMBICTT U PE3yAbTaT 3HAHWUM, TOOBITHIX
HCCIIENOBATENBCKUM TyTEM
32.| Dxonoruzanus Pacimpute Kpyrozop ydammxcs
XUMHYECKOTO gepes pelieHne 3ajad,
IIpOU3BOACTBA. YCTaHABJIUBAIOIIUX CBSI3b XUMHHU C
JPYTUMH HayKaMH, 0c00EHHO

JKOJIOTHEH, OMOJIOrHEl, MATEMATHKOM




33.

DKOJIOru3anusg
XUMHAYECKOTO
MIPOU3BOJICTBA.

Hay‘II/ITBCH OILICHHUBATH CBOH
JNEUCTBUA B  TMPOILECCE  PEHICHUA
3aladyil ¥ BBIOMpATh pAIMOHATHHBIE
CIOCOOBI pereHus

34.| Pemienue 3ana4 Ha CdopmupoBath MIPaKTUYECKUE
ra3oBbI€ 3aKOHBI YMEHHMSI U  HaBBIKU paboThl €
(ypaBHeHune MeHpeneeBa | laDopaTOpHBIM OOOPYJOBaHHEM |
— Knaneiipona). peakTuBaMu Kak CpeacTBa
pacupeHus MOJUTEXHUYECKOTO
Kpyrosopa
35.| Pemenue 3a1a4 Ha OOyuuTh ydamMXCsl aIrOpUTMaM
ra3oBbl€ 3aKOHBI BBIMIOJIHEHUSI, HANUCAHUSI W 3aIUThI
(ypaBHeHue MeHzieneeBa | UCCIIEAOBATENBCKOM pabOTHI.
— Knanelipona).
36.| TorumBHO- CdhopmupoBaTh yMEHHE CTaBUTh
SHEpreTHYecKue pecypchl. | MEPEN coboi mpobieMy, CpaBHUBATH
U BBIOMpaTh  WH(POPMALMOHHBIA
MaTepHan
= 37.| 3arpsi3HeHHE Cpebl PH Hayuntbcs nepeBOAMTH 3HAHWI,
S no0bIYe, YMEHHSI U HaBBIKH, MOJYYECHHBIE MPU
_g TPaHCIOPTHPOBKE, U3y4YeHUH TPEIMETOB Ha YpPOBEHb
XpaHEHUH U 1epepaboTKe | MCCIIEI0BATENLCKOMN NS TeTbHOCTH
TOIUIMBHOT'O CBIPBSI.
38.| [lytu sxonoruzauuu OOyuuth  y4amuxcst  OCO3HaBaTh
TEIUIOIHEPTETHKH. CMBICIT ¥ pe3yJbTaT 3HAaHWH, JOOBITHIX
MCCIIEIOBATENHCKUM MTyTEM
39.| ABTOMOOHIIBHBIH Pacipute Kpyrozop ydamuxcs
TPaAHCIOPT U gyepes perieHue 3ajad,
9KOJIOTMYCCKHUC YCTaHaBJIMBAIOIIUX CBA3bL XHUMHHU C
POOIIEMBI. JpYTUMH HayKaMH, 0COOEHHO
9KOJIOTHEH, OHoI0rueil, MaTeMaTHKOM
40.| IIpakTHueckoe Hayuurtbcs OLIEHUBATh CBOHU
OTIpeJIeIeHUE YPOBHS JEWCTBUST B TPOLIECCE  PEIICHUS
3arpsA3HEHHOCTH 3aJaud W BHIOMpATh palMOHaJIbHbIE
aBTOMOOMJIBHBIM CIOCOOBI pELICHUS
TPAHCHIOPTOM
OKpY’KaroIIero Bo3ayxa
PETHOHAIBHOTO
MIOCEJICHUSI.
41.| Pemenue 3a1a4 Ha cCMeCH CcdopmupoBathb NpaKTUYECKHe
o TeEMe YMEHUSI W  HaBBIKH  pabOTBl  C
«YTIEeBOJOPOIBDY. 7a00paTOpHBIM 000OpYIOBaHHEM U
peaKTHBaMU KaK cpeacTBa
pacumpeHus MOJUTEXHUYECKOTO
Kpyrosopa
42.| Pemenue 3a1a4 Ha cMecH OOyuuTh ydammxcs ajaropuTMam
= o TeMe BBITIOJTHEHUS, HAIMCAHUS W 3alluThl
§ «YTIeBOJOPOIBIY. MCCIIEI0BATENILCKOM pabOoTHI.
43.| CoenvHeHUs Cephl, ChopmupoBaTh yMEHHE CTaBHUTH
yriepona niepea cobor mpobieMy, CpaBHHBATh
u  BbIOMpaTh  MHGOPMAIMOHHBIN
MaTepuai
44.| CoenuHeHHnd a3o0Ta, Hayunthcsi mepeBOAWTH 3HAHWS,

docdopa

YMEHHSI U HaBBIKH, MOJYYCHHBIC MPHU
W3Y4eHUH TMPEeIMETOB Ha YpOBEHb
HCCIIEA0BATENIbCKON IeITeIbHOCTU




COACPIKAHUA KEIIC3a B
MATKOM XCJIC3C.

45.| BnusiHMe coelMHEHUN OOyuuTh  y4ammxcst  OCO3HaBaTh
cepbl, yriaepoja, a3oTa, CMBICT U PE3yJbTaT 3HAHWUM, TOOBITHIX
docdopa Ha KUBBIE HCCIIEIOBATEIILCKUM ITyTEM
OpPTraHHU3MBI.
46.| BnusiHue coeTMHEHUI Pacmimpute Kpyroszop ydammxcs
Ccepbl, yriaepoja, a3oTa, gepes pereHue 3ajad4,
docdopa Ha xKuBbIE YCTaHABJIMBAIOIIMX CBA3b XUMHU C
OpraHU3MBI. JPYTAMH HayKaMH, 0c00EHHO
9KOJIOTMEN, OMOJI0ruell, MaTeEMaTUKOM
47. CsoiicTBa coieil Hayuutbcs OLI€HUBATH CBOU
ammonus. O6pa3oBanue NeWCTBUSL B TPOLIECCE  PEIICHUS
coJieil yroJapbHOU KHCIOTHI. | 337laud U BBIOMpATh pallMOHAJIbHBIE
CIOCOOBI PEHICHHUs
48.| Pemenue CdopmupoBathb MIPaKTUYECKUE
HKCHEPUMEHTATBHBIX YMEHUSI W  HaBBIKKM  pabOTBl C
3aja4 Ha onpezaeneHue PH | mabopaTopHbiM 000pPYJOBaHHEM |
pacTBOpOB coJiei peakTHBaMu KaK cpeacTaa
pacuupeHus MOJINTEXHUYECKOTO
Kpyrosopa
49.| 'mpponm3 OOyuuTh ydammxcs ajaropuTMam
BBITTOJIHCHUSI, HAIMCAHHUA M 3alUThI
HCCJIEJIOBATEILCKOM pabOTHI.
50.| Pemenue ChopmupoBaTh yMeHHE CTaBUTh
OKCIEPUMEHTAILHBIX nepen coOo HpO6JI€My, CpaBHHBATb
337124 10 TeMe U BBIOMpaTh  WHGOPMALMOHHBIHA
«uaponus» Marepuall
51.| Meramibl - GMOTEHBI, UX HayuuThcsi mnepeBOAUTh 3HaAHMS,
POJTb B )KHUBBIX YMEHUSI M HaBBIKH, TTOJyYEHHBIE TPH
OpraHu3Max. U3y4YeHUM TPEIMETOB Ha YpPOBEHb
WCCIIEIOBATEIILCKON AEITEINbHOCTH
52.| Tsxénble MeTaIIb U OOyuuTh  y4amuxcst OCO3HaBaTh
310pOBbE YenmoBeka. Mx CMBICT U PE3yAbTaT 3HAHWUM, TOOBITHIX
BIIUSTHUE HA UCCIIe/IOBATEIbCKUM ITyTEM
KHU3HEIEATEILHOCTh
pacTeHuid, >KUBOTHBIX,
2 4eJI0BEKA.
§ 53.| Tsoxénple MeTaIBI U Pacimpute Kpyroszop ywamumxcs
© 310pOBbE YenoBeKa. Mx gepes pereHue 3azad,
BJIMSIHUC Ha YCTaHABJIMBAIOIINX CBA3b XUMHHU C
KUSHEACATCILHOCTD JIPYTUMHU HayKaMH, 0COOEHHO
PacTCHUH, KHBOTHBIX, 9KOJIOTHEN, OMOJIOTHEN, MATEMATHKON
YeJloBeKa.
54.| Koppo3us meTamioB — Hayuurtbes OLIEHUBATh CBOU
XUMHUYECKHN MPOLIECC JNEUCTBHSL B  IPOIECCE  pElIeHUs
3aladyl ¥ BBIOMpATh paIMOHATbHBIE
CIOCOOBI penIeHHs
55.| Koppo3sus metamioB — CcdopmupoBathb IIPAKTUYECKHE
MIPUYMHA U CIICICTBUE YMEHUSI W  HaBBIKH pabOTBl  C
3arps3HEHUs 1a00paTOpHBIM 000OpYIOBaHHEM U
OKpYIKaroIIel Cpe/ibl. peaKTHBaMU KaK cpeacTBa
paciupeHus MOJUTEXHUUYECKOTO
Kpyrosopa
56.| Onpenenenue OOyuuTh ydamMxcs ajaropuTMam

BBINIOJIHEHUS, HAMCAHUs U 3alUThl
HCCIIEIOBATENLCKOM pabOTHI.




57.| Omnpenenenue CdhopmupoBaTh yMEHHE CTaBUTh
COZIepIKaHMs HOHOB nepen coboi mpobiemy, CpaBHUBATh
METAJIJIOB B PaCTBOPAX u  BBIOMpaTh  MH(OPMAIMOHHBIN
MaTepual
58.| Pemenue 3anay no reme Hayuutbcs mnepeBOOUTH 3HaHUS,
«DNEKTPOIIU3Y. YMEHUSI U HaBBIKU, TOJyYEHHBIE MPH
U3y4eHUM NPEIMETOB Ha YpPOBEHb
HCCIIEA0BATENIBCKOM NEeATEIBHOCTH
59.| CtpoutenbHbie OOyuuTh  yyamuxcsi  OCO3HABaTh
MaTepHalIbl. CMBICII ¥ pe3yJbTaT 3HAaHWH, JOOBITHIX
Pernonanpubie UCCIIeJOBATEIbCKUM ITyTEM
CTPOUTEIIbHBIC
npousBoacTBa. KpacHblit
HOKEHBIA U CHJIMKATHBIN
kupnuy. ['uncoxapToH.
pesecuna.
Casi3yroniyie MaTepHabl.
60.| Kepamuka. I'oruaproe Pacmmputs Kpyroszop ydammxcs
= pemecio. I'nunel. Ctekno. | gyepes pelieHue 3ajad,
g’ Ero ceoiicTBa 1 YCTAaHABJIMBAIOIIUX CBA3b XUMHHU C
PAMEHEHNE. B/ JPYTUMH  HAayKaMH,  OCOOEHHO
ACKOpaTHBHON 9KOJIOTHUEH, OMOJIOTHEl, MATEMAaTHKOM
00paboTKHU u3eaui u3
CTEKJIA.
61.| I[Tomy4yeHue pacTBOPUMBIX Hayuurtbcs OLIEHUBATh CBOHU
CUIMKATOB. M3ydeHue ux | J€UCTBHS B  IIPOLECCE  pElICHUs
CBOWCTB. 3aJaud W BbIOMpATh palMOHAJIbHbIE
CIOCOOBI pELICHUS
62.| N3zyuenue BIUSTHHS CdopmuposaTh MPaKTHYECKHE
pa3nuyHbIX (PAKTOPOB HA | YMEHMSI M HaBBIKM  pabOTBl ¢
CKOPOCTh XUMHUYECKHUX 1a00paTOpHbIM O00OpYy/IOBaHUEM U
peakuui peaKkTHBaMu Kak cpeAcTBa
pacumpeHus MOJTUTEXHIYECKOTO
Kpyrosopa
63.| Pemenue 3amaq Ha OOyuuTh ydYamMXCsl aIrOPUTMaM
CMEILIEHHE XUMHUYECKOTO | BBIMOJHEHUS, HAMMCAaHUS U 3allUThl
paBHOBECHSI. WCCIIEIOBATENILCKOM PabOTHI.
64. 3ammra yueOHbIX OOyuuTh ydalmmxcs ajaropuTMam
MIPOEKTOB BBITIOJTHEHUS, HAIMCAHUS W 3allUThI
UCCIIeI0BATEIbCKON PabOTHI.
[lpumeuanue: AIUTENBHOCTH 1 ydeOHOro dYaca B aCTPOHOMHYECKHX MHHYTax

HCUHCISIETCS] B COOTBETCTBHH C BO3pacToM peOeHka corimacHo CaHMTapHO-3MHIEMUOIOTHIECKUX
npaBui 1 HopmatuBoB CanlluH 2.4.1.3049-13 nns manHol Bo3pacTHOW karteropuu 1 yac = 45
MUHYT.

I'pynmna: 10 yenoBek.



