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PABOYASA MNPOI'PAMMA JJIEKTUBHOI'O KYPCA

«MeTtoabl pemicHud 3aja4 1m0 XuMHnHn»

st o6yuatomuxcs 10 kimacca

Yamnaenck, 2023 roa



IHosicHuTEILHAA 3aIIHCKA

HopmatusHyto npaBoBYIO OCHoBY HacTosLLen pabouyel nporpamMmbl Kypca
BHEYPOYHON pedAtenbHocTM «HOHBIM  MccredoBaTenb» COCTaBMSAOT  creaylolime  OOKYMEHTbI:

1. ®epepanbHbit 3akoH "O6 obpasoBaHun B Poccuiickon depepauun” ot 29.12.2012 Ne 273-03
2. CTtpaTernsa HaumoHanbHon 6e3onacHoctn Poccuickon ®enepaumm, Ykas MNpeangeHta Poccuiickom
depepaumm ot 2 mona 2021 r. Ne 400 «O CtpaTermn HaumoHanbHon 6Ge3onacHocTn Poccuiickon
depepaunny.

3. Mpukas MuHuctepctBa obpasoBaHmsa U Hayku Poccuiickon ®epepauum ot 17 masa 2012 r. Ne413
«O6 yTBEpxAeHUN dedepanbHOro rocyfapCTBEHHOro obpasoBaTenbHOro CcTaHgapTa CpeaHero
obwero obpasoBaHua» (3apernctpupoBaH MwuHioctom Poccum 7 umioHa 2012 r. Ne 24480)

4. Tlpukad  MwuHuctepctBa  npocBeweHns  Poccuiickon — ®epgepaumm ot 12.08.2022
Ne 732 «O BHeCeHMM n3MeHeHMN B dheaepanbHbI roCy4apCTBEHHbIN Oobpa3oBaTenbHbIN CTaHaapT
cpenHero obuiero obpas3oBaHud, YTBEPXKAEHHbIM NpukazoM MuHucTepcTBa 06pas3oBaHUA U Hayku
Poccuiickon degepauunn ot 17 mas 2012 r. Ne 413» (3apernctpmposaH MuHioctom Poccnn 12.09.2022
Ne 70034).

5. Mpukas  MwuHucTepctBa  npocBewleHns  Poccuickon — ®epgepaumm ot 18.05.2023
Ne 371 «O6 yTBepxaeHun denepansHon obpa3oBaTenbHOW nporpaMMbl cpegHero obLuero
ob6pasoBaHus» (3apeructpuposaH MuHiocTom Poccun 12.07.2023 Ne 74228).

MecTo Kypca BHEYPOUHOIl AeSITeJIbHOCTH B IJIAHE BHEYPOUHOM 1eATeJIbHOCTH

Ha u3yuenue xypca BHeypouHO#l AesrenbHocTH «FOHBIA HccaenoBaTensy» B 10 kiacce orBoautcst — 34 gaca (1
yac B He/Iento, 34 Heenn).

Iesin TaHHOTO AJIEKTUBHOTO Kypca:

* yrayOsjeHue NEHCTBEHHBIX 3HAHUM 10 XMMHUHU, PA3BUBATh YMEHHE CAMOCTOSTEIIHHO
WX PUMEHSITH;

* pacimMpeHHue 3HAaHUH yUYaluXxcs O Coco0ax pemeHus: PacueTHBIX 3a/1ad 110 XUMHH,

* (dopmupoBaHUE YMEHHI PAIlMOHAIILHOTO PEIICHUS 3a/1a4;

* (dopmHpOBaHUE YMEHUW COCTABJIATh M MPUMEHSThH aJITOPUTMBI ITOCIICI0BATEILHOCTH
JNENCTBUM NPU PELICHUN 3a/1a4;

* yCTpaHEHHUE MPOOEJIOB B 3HAHMSIX;

* peanuzanys MpodheCcCUOHATLHON OPUCHTAIIHH.

3agauu:

* CIOCOOCTBOBATh PA3BUTHIO, KAK COACPKATEIHHOW CTOPOHBI MBINIICHUS (3HAHUI),
TaK U IEUCTBEHHOU (omepanuu, 1eUCTBUS);

*  CIIOCOOCTBOBATH PA3BUTHUIO JJOTUIECKOTO MBINIICHUS;

* pa3BUBaTh CIIOCOOHOCTU BHIOMpATh HambOoJsiee yI0OHBINM CrOCOO pacueTa, HaXOAUTh
HECTaHJAPTHBIM MOJX0J K PEUICHUIO 3a/ladyd W PalMOHAJBHBIN CHOCO0 pelieHus,
YMEHUS TPaBWILHO OQOPMIISITH pElICHUE 3aJadd, TMPUMEHSATh (U3HUECKUE
BEJIMYMHBI, €IUHUIBI UHTEPHAIIMOHATILHOM CUCTEMBI U CIIPABOYHYIO HHPOPMAIIHIO;



¢  IOOCTHIKCHHEC ITPOYHOCTH 3HAaHUU U YMeHHﬁ;
* o0OecIleyYeHne CaMOCTOSITSILHOCTH U aKTUBHOCTH ydalnuxcs.

MMAHUPYEMBbIE PE3YJIbTATDI

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCSI B XOJI¢ OOYYCHHsI XUMHUH B €IMHCTBE YUEOHOW W BOCIIUTATEIHLHOUN NEATEILHOCTH B
COOTBETCTBHUH C TPATULUOHHBIMA POCCUMCKUMH COLUOKYIBTYPHBIMHU U IyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE MpaBWIaMM U HOPMaMu TOBEJEHUS U CHOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATTU3AIMHA 00YUYaIOIIUXCSl.

JIngHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMl M PACIIMPEHUE OIbITa JESTEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

l)maTpuoTUYEeCKOTO  BOCHIHUTAHUSA: I[IEHHOCTHOTO  OTHOIICHUS K  OTCYECTBEHHOMY
KYJbTYPHOMY, HICTOPUYECKOMY M HAYyYHOMY HACJICJIUI0, TOHUMAaHHUS 3HAYCHHUS] XUMUYECKON HAyKU
B JKU3HM COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOM HHQoOpMaruen o
MEePEIOBbIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOU U OT€UECTBEHHOW XMMHUU, 3aUHTEPECOBAHHOCTH
B HAy4yHbIX 3HAHMSAX OO0 YCTpoOilcTBE MHpa M O0OIIEeCTBa; 2)rpa)kAaHCKOTO BOCHHUTAHMS:
MPEJCTABIICHHS O COLMAJIbHBIX HOPMAax M MPaBUJIAX MEXKIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIe0BATEIbCKOM,
TBOPYECKOM W JPYTUX BUJAX JESITEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JEATEIbHOCTU TIPU BBIMOJHEHUM YYEOHBIX, MO3HABATEIBHBIX 3a/1ay, BHIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYE€OHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHUIO U
B3aUMOIMIOMOIIIM B TMPOIECCe OTOM Y4YeOHOW JEeATeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE
MOBEJICHUE U MOCTYIKU CBOUX TOBAPUILECH C TTO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMUS TIOCIIEJCTBUN TMOCTYNKOB; 3)IIEHHOCTH HAYYHOTO IIO3HAHMS: MHUPOBO33PEHUYECKUE
MIPEJICTABIICHUS O BEILIECTBE M XUMHUYECKON PEaKIMH, COOTBETCTBYIOIHME COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U COCTABJISIIOIIAE OCHOBY JJISI IOHMMAaHUSI CYIIHOCTA HAyYHOW KapTHUHBI MUDA,
MpEeJICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPHUPOJIbI, B3aUMOCBS3SAX UYEJIOBEKa C
MPUPOJHOM CPEOM, O POJIM XUMHHM B IO3HAHMM ITUX 3aKOHOMEPHOCTEH; IIO3HABATEJIbHBIC
MOTHBBI, HaMPaBJICHHBIE HA MOJYyYCHUE HOBBIX 3HAHUH MO XUMHUHU, HEOOXOAUMBIE )11 OOBSICHEHUS
HaOIIOaeMBIX TPOILIECCOB U SIBJICHHM, IMO3HABATEIHHOW, WH()OPMAIMOHHOW W YUTATEIHCKOM
KyJbTYPbI, B TOM YHCJIC HABBIKOB CAMOCTOATEILHON pabOThl C yUeOHBIMU TEKCTaMU, CIIPABOYHON
JUTEPATypOH, JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMU MH()OPMAIIMOHHBIX TEXHOJOTUM; HHTEPEC
K 00Y4YEHUIO U MO3HAHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTHh K CaMO0Opa30BaHMUIO,
IPOEKTHOW M HCCIIEOBATEIBCKON NEATEbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTU U
YpOBHsI 00y4€HHUS B JTaJIbHEHIIIEM;
4)popMupoBaHus KyJIbTYphl 3J0POBbS: OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOILICHHUS

K CBOEMY 3/I0pPOBbBIO, YCTAHOBKH Ha 370POBBIM 00pa3 )KU3HU, OCO3ZHAHHE TTOCIICICTBUIN U
HETIPUSATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHHSI aJIKOTOJISI, HAPKOTUKOB, KYpeHHSI),
HEOOXOJMMOCTH  COOJTFOJICHUS TIpaBUII 0e301MmacHOCTH npu  oOpaleHuu ¢



XUMUYECKMMH BEILIECTBAMU B OBITY U PEANbHOM KU3HU; 5)TPYIOBOTO BOCIIUTAHUS:

UHTEpEC K MPaKTUYECKOMY M3Y4YEHHUIO Tpodeccuil u Tpyaa pa3iudyHOro poja, YBaKEHHE K
TPyAY U pe3yJbTaTaM TPYJAOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX
3HaHUW TO0 XWUMHH, OCO3HAHHBIA BBHIOOP WHIAMBUAYATbHOW TPACKTOPUU TMPOJOIDKEHUS
oOpa3oBaHusl C Y4€TOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX
UHTEPECOB U TMOTPEOHOCTEH, YCHEmHOW Mpo(ecCHOHATBHON NEATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX  YMEHMH, TOTOBHOCTh aJalTHPOBAaTbcd B  NPOGECCUOHAIBHOU  CpEJE;
6)9KOJIOTMYECKOTO BOCHHUTAHUA: JKOJOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE Kak
UCTOYHUKY JKM3HHU Ha 3€MJIe, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHUE LEHHOCTU 3J0pPOBOTO U
O0e3zomacHOro oOpas3a KU3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3/I0pOBbIO, OCO3HAHME LIEHHOCTU COOJIOACHMS MpaBuUil O€30MaCHOTO MOBEICHMUS
npu paboTe C BEIIECTBAMM, a TAKXKE€ B CUTyalUAX, YIPOXKAIOUIUX 3J0POBBIO M KU3HU JIIOJIEH;
CIIOCOOHOCTH TMPUMEHSATh 3HAHUA, MOJy4YaeMble MPU HM3YyYEHWU XHUMHHM, JJI1 pPELIEHUs 3ajad,
CBA3aHHBIX C OKPYXaIOIIe IPUPOJHOM CpEeNOH, I IOBBILMICHUS YPOBHSA DJKOJIOIMYECKOU
KyJbTYpbl, OCO3HAaHUA T100ATBHOTO XapakTepa HKOJIOTMYECKUX MpOOJeM U MyTed UX peleHus
IIOCPEACTBOM METOJOB XWMHH, 3KOJIOIMYECKOI0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATbCSA UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAUYUMbIE 171 (OPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHs, NMPUHLMII, TUIOTe3a, (akT, CUCTEMA,
MPOILIECC, SKCIEPUMEHT U JIPYroe.), KOTOPbIE MCIHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATHX MPEAMETOB (DOPMHUPOBATH MPEACTABICHHUE O
LEJIOCTHOW HayyHOW KapTHHE MHUpPA, U YHUBEpCaJbHble yueOHbIE NIeHCTBUS (TIO3HABATEJIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTHBHBIE), KOTOpblE 00€CIEeUrMBaOT (POPMUPOBAHME TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUIAHUPOBAHMIO M OCYIECTBICHUIO YU€OHOU e TENbHOCTH.

[To3HaBarenbHbIC YHUBEpCAJIbHBIE YyueOHbIC AEUCTBUS ba3oBble JOrMyecKkue IeHCTBUS:
YMEHHMs HUCIIOJIb30BAaTh MNPUEMBI JIOTUYECKOIO MBILIJIECHUS IPU OCBOCHMM 3HAHMM: PACKpBIBATH
CMBICJI XUMUYECKUX MOHIATHH (BBIACISTH UX XapaKTEpHbIEC TPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b
C JPYTUMHU MOHSATHUSMH), UCTIOJIB30BATh MOHATHS AJi1 OOBSICHEHHS OTJIEIbHBIX (PAaKTOB U SIBJICHUH,
BBHIOMPATh OCHOBAHUS M KPUTEPHUM JUIsl KIIACCU(PUKALUM XMMHUYECKUX BEIIECTB M XUMUYECKUX
peakiMii, ycTaHaBIMBATh NPUUYUHHO-CJIEICTBEHHbIE CBI3U MEXIYy OOBEKTaAMH U3y4YEHUS, CTPOUTH
JIOTUYECKHUE PpACCYXKICHHS (MHAYKTHBHBIC, IE€IyKTUBHBIC, [0 AHAJIOTWH), JENaThb BBIBOABI U
3aKJIIOYEHUS; YMEHHE TMPUMEHATh B IMpollecce TMO3HAHWS MOHATUS  (NIpeAMETHbIE U
METaIlPEAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIW, MCIHOJIb3yeMblE B  XHUMHH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XUMHHU MOJEJbHbIE MPEACTABICHUS] — XUMUYECKUN
3HaK (CHMMBOJ 3JIEMEHTa), XMMHUYeckass (opMmylia M ypaBHEHHE XHMHUYECKOM peakuuu — IMpu
pelIeHN Y4eOHO-TT03HABATENbHBIX 33]a4, C YUETOM ITUX MOJEJIbHBIX MPEICTABICHUN BbISBISATDH
U XapaKTepHu30BaTh CYIIECTBEHHBIC MPHU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble nccieroBaTenbCKkue qeUCTBUA:

YMEHHE UCIOJIb30BATh MTOCTABJIECHHBIE BONPOCH] B KAYECTBE UHCTPYMEHTA MMO3HAHUS, & TAKKE
B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX



CYXKJICHUI; TPUOOPETEHHE OMbITA MO MIAHUPOBAHUIO, OPTAHU3ALMKA U MPOBEICHUIO YUCHHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMIOAAaTh 32 XOJOM IMPOIECCa, CAMOCTOATENLHO MPOTrHO3UPOBAThH €TI0
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHHWS ¥ BBIBOABI IO PE3yJIbTaTaM TMPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMS, COCTABJIITH OTYET O MpojenaHHol padore. Pabora ¢ umH(popmanuein: ymeHue
BbIOMpATh, aHAIM3UPOBATh U HWHTEPHPETUPOBATH HHGPOPMALMIO PA3IUYHBIX BUIOB U (PopMm
MPEJCTABIICHUS, TMOIYy4aeMyl0 M3 Ppa3HbIX HWCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHUYECKOTO COJIEp>KaHUsl, CIIpaBOUHbIE MocoOusi, pecypchl HTEepHETa), KPUTUUECKU OLICHUBATh
MIPOTUBOPEUYNBYIO M HEOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHATh PA3IMYHbIE METObl M 3aMpOChl MPU MOUCKE U 0TOOpe MHMOpMAIUU U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOIUMBIX NJI BBHIMOJHEHUS] YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeNeEHHOr0 THUMa, NPUOOpPETeHHE OmbiTa B O00JACTH HCMOJIb30BaHUS WH(GOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHUH, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO HCITOJIB30BAHMS PAa3IMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEJIbHO BBIOMpATh ONTUMAIIBHYIO (GOpPMYy MPECTaBICHUS
uHoOpMalUU ¥ WUIIOCTPUPOBATH pPEIIaeMble 3aJladydl HECIOKHBIMH CXEMaMH, JUarpaMmMaMu,
apyrumu hopmamu Tpadukd U UX KOMOWHAIIMSAMH, YMEHHE HCIIOJB30BaTh M aHAIM3WPOBATh B
mpoiiecce y4yeOHOM M HMCCIENOBATENLCKOW  JIEITENIbHOCTH HMH(OpMAIMi0O O  BIMSHUHU
MIPOMBIIICHHOCTH, CEITbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KArOUIEeH MPUPOTHON
CpEbl.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHbBIC TCHCTBUS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B X0/Ie AUaora v (WjIM) TMCKYCCHH) MO CYIIECTBY 00CYXIaeMon
TeMbI, (OPMYJHUPOBATH CBOU MPEJI0KEHUSI OTHOCUTEILHO BBIMOJHEHUS MPEJIOKEHHON 3a/1auu;
YMEHHS TPEJCTABIISITh TMOJTYyUYCHHBIC PE3yJIbTaThl MO3HABATEILHON EATEIBHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 PE3yJbTaTOB  BBHIMIOJHEHUS XUMHUUYECKOTO
AKCIEpUMEHTa (J1a00paTOpPHOTO OINbITa, JIA0OpPATOPHOUM pabOThl MO KCCIEAOBAaHUIO CBOMCTB
BEIIIECTB, YYEOHOTrO IIPOEKTA); YMEHHS Y4yeOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B
COBMECTHOM MO3HABATEIbHOW M MCCIIEA0BATEIHCKON JEATEIBHOCTH MPU PEUICHUHU BO3HUKAIOIINX
mpoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB W COTJIACOBAHUS TMO3MIMKN (00CYXIeHUs, 0OMEH
MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOpPAWHAIIUS COBMECTHBIX JEHCTBHUH, OIpe/ecHue
KPUTEPHUEB IO OIIEHKE KAYeCTBA BHITIOJHEHHON pabOTHI U APYTHE).

PerynsatuBHbIe yHUBEpCalbHbIC YueOHBbIE NEUCTBUSA: YMEHUE CAMOCTOSITEIILHO OIpEeesiTh
e JIeSITeIHbHOCTH, IIJIaHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPH HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JICSITEIILHOCTh, BBHIOMPATh HamOoJee 3()PEKTUBHBIC CIIOCOOBI pEIICHUS
y4eOHBIX U TIO3HABATEJIBHBIX 3aJlay, CaMOCTOSTEILHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM AJITOPUTM JIEMCTBUM TPU BBINOJHEHUU 3aJaHUM C YYETOM IMOJYYEHUS] HOBBIX
3HAaHUW 00 WU3yYaeMbIX OOBEKTaX — BEIIECTBAX U PEAKUMIX, OIEHHWBATh COOTBETCTBUE
MOJIYYEHHOTO Pe3yJIbTaTa 3asBJIICHHOM 11€7TH, YMEHUE MCIIOIh30BaTh U aHAIM3UPOBATh KOHTEKCTHI,
npeajaraeMble B YCIOBUM 3aJaHU.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX pPE3yNbTaTOB [0 OCBOCHHUIO OOS3aTEIBHOTO COACPKAHUSA,
YCTAHOBJIGHHOTO JaHHOM ¢enepanbHOil pabodeil mporpamMMol, BBIIESIOT: OCBOEHHBIE
OOyJaronMMUCs Hay4yHbIE 3HAHUSA, YMEHHS M CIOCOOBI JEWCTBHA, CHEeIU(PUICCKUE s
npeaMeTHOM oOnactu «XUMUS», BUIBl ACSATEIBHOCTA MO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETaINH, TPEoOPaA30BAHUIO Y PUMEHEHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUSX.



K konmy oOyduenmss B 9 Kkjacce TpEIMETHBIE pe3yJabTaThl JIOJDKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

«  HCHOJIb30BaTh XHWMHYECKYIO CHMBOJIUKY JUIsl COCTaBlieHHUS (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;
- packpbiBaTh cMbicha [lepuonnueckoro 3akona [[. . MeHaeneeBa: JeMOHCTPUPOBATh
MMOHMMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JJEMEHTOB OT HX
nonoxxkenuss B Ilepronnueckoil cucrteme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHUs, 3aK0OHa ABOTapo;
-  ONWCHIBATh W XapakTepuszoBaTh TaOauMuHyro (opmy Ilepuoamdeckoil cucTeMbl
XUMUYECKUX DJJIEMEHTOB: pa3jinuaTh TMOHITUS «rJaBHas noarpynna (A-rpymnma)» u
«mmobounas mnoarpymnmna (b-rpynma)», Mamsie W OOJBIINE TMEPUOJBI, COOTHOCHUTH
0003HaueHus, KOTOphle UMEITCs B Tabnuie «llepuoandeckass cucreMa XUMHUYECKUX
anemeHntoB /. WM. MenaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTHKAMH CTPOCHHUS ATOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAn sjpa, oOIee YUCIO DOJIEKTPOHOB U
pacrpeeneHre Uux Mo JIEKTPOHHBIM CJIOSIM);
*  BBIYUCISATH OTHOCHUTENIBHYIO MOJIEKYJISIDHYIO H MOJIIPHYIO MAacChl BEILIECTB,
MAaCCOBYIO JOJII0 XUMHYECKOTO 3JIEMEHTa Mo (PopMyse COCAMHEHHUs, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;
«  TPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, O0O0OIICHUE, CUCTEMATH3alNI0, KIACCU(UKAIMIO, BBISIBJICHUE MPUUYUHHO--
CIEICTBEHHBIX CBS3€M — I M3YYCHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUi,
€CTEeCTBEHHO-HAyYHbIE METOJIbI TIO3HAHUS — HAOJIIOACHUE, U3MEPEHUE, MOJICIMPOBAHUE,
AKCIEPUMEHT (PEeanbHbI U MBICIICHHBIN );
*  HCMOJB30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsI COCTaBJeHUS (OpMya BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLINM;
«  COCTaBJISITh YPABHEHUS HJICKTPOJIUTHUYECKON JHUCCOLUMAIMU KHUCJIOT, IIeJodYer u
COJICH, TIOJIHBIE W COKpAIlI€HHbIE ypaBHEHHUS PEAKIMA HMOHHOTO OOMEHa, ypaBHEHUS
peakuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;
+  MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBHUSX;
*  BBIYUCISATH OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JeMEHTa Mo (opMylie COCIUHEHHS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUu;
«  TNPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHE, 0000IIIEeHUE, CUCTEMATU3alIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBS3EH
— Uil U3y4YE€HUsI CBOMCTB BEIECTB M XHMHYECKUX PEAKIUNA, €CTECTBEHHO-HAy4YHbIC
METO/1bl TO3HAHUS — HAOJIOICHHE, U3MEPEHHE, MOJEIUPOBAHNE, IKCIIEPUMEHT (peasibHbIN
Y MBICTICHHBIN ).

Pe3ynprar nestenbHOCTH HA Kypce
Pesyneratom nestensHOCTH ydvammxcsi Ha Kypce «lllkoma 1oHOTO wWcciieoBaTels» SBISETCS BBICTYIUICHHE C
nokIaaoM (pedeparomM) 1o BEIOpaHHOM TeMeE.



KOHTpOJIb " OLICHKA NE€ATCJIbHOCTH YIAIIUXCH
[IpuMeHstoTCS crneayroue BUIbI JESITeIbHOCTH Ha 3aHATHSAX: 00CYKIEHUE, UCCIIEN0BATEeNbCKasl e TeIbHOCTD,
paboTa ¢ TeKCTOM, IUCIYT, 0030pHBIC JICKIIUH,
bajuibHas cucrema OLEHMBAHMS 3HAHMM HAa Kypce€ BHEYPOUYHOM JEATEIBHOCTH HE HCIOJb3YETCH. Y4alluecs
BBINIOJIHAIOT PA3JIMYHbIC HHIUBUYAJIbHBIE 3aIaHUS U 3aJjaHUS B TPyMIIax.

COIAEPKAHUE KYPCA

Abcontomnas amomuas macca, abconromuas Mmonexkynsapuas macca. OTHOCUTENbHAS
aTOMHas Macca, OTHOCUTEJIbHas MOJeKylspHas wmacca. KommuecTBo BeliecTBa, MOJb.
MonsipHass macca BemecTBa. UYmcino ABoraapo. MaccoBasg 1074, MOJISIpHas — JIOJIS.
Pacuetsl mo xumudeckum Qopmyiiam.

Brruncrnienne 4mcna 4acTHIl, COAEpXAIIMXCsS B ONpENe]IeHHOW Macce BelecTBa. BbIBOA
dhopMysT COETMHEHUM TT0 MaCCOBBIM JIOJISIM XUMHUYECKUX JIEMEHTOB. 3aKOH ABOTAJIpO U €20
creocmeusi. HopmanbHabie ycnoBusi. Momsipablii 00bEM Ta30B. OTHOCUTENbHAS TJIOTHOCTh
ra3oB M cMecH razoB. CpeaHsis MOJIsipHasi Macca CMECH ra3oB. ['a30Bble 3aKOHBI.

Tema 2. PacyeTsl 10 XUMHUYECKHUM VPABHEHUSIM.

OOBEMHBIE OTHOIIEHUS TA30B B XUMHYECKUX PeaKIuax. PacueTsl Ha MPaKTUYECKUM BBIXOJ
BEIIECTBA, Ha W30BITOK BEIIECTBA B XMMHUYECKOM peakiuu. PacdeTrbl 1o ypaBHEHUSM
peakiuii HeWTpaau3aliy, €CIM KACIOTa WM KUCIOTHBINM OKCHJ B3AT B M30bITKE. PacueTs
M0 HECKOJIbKUM ypaBHEeHHsIM. OnipeiesieHre coctaBa cMecr. BeiBos popmynsl BemecTBa mo
pe3yapTaTaM XUMHUYECKOW peakiuu. BbeiBoj ¢Gopmynbl BeliecTBa MO pe3yibTaTaM €ro
CTpPOEHHMsI. 3a/laud MO OMPEACIICHUI0 MAacChl METallla, BBIACIUBILIEIOCS B IUIACTUHKE WUIIU
MepenIe/Inero B pacTBOP.

Tema 3. PacTBOpBL.

MaccoBast 1 00bEMHas 1071 KOMIIOHEHTOB B pacTBope. Paz0aBnenue pactBopoB. /Ipasuio
cmewienus. MolsipHasi KOHIEHTpalus. PacueTsl o ypaBHEHUSIM peaklnid, TPOTEKAIOIINX B
pactBopax. KomOuHMpoBaHHbBIE 3a/1a4H.

Tema 4. OKHCIUTEIHEHO-BOCCTAHOBUTEIILHEIC PCAKIIUH.

Baowcnerimue oxucaumenu u eoccmanosumenu. Memoo IJIEKMPOHHO-UOHHO20 bananca
(Memod nOlepeam;uzZ). OkucaumenbHO-80CCMAHOBUMEIbHBLE 803MONCHOCU opecaruvdYecKux
eeuecms. Pacuemeol no YPABHEHUAM OKUCIUMENbHO-60CCNAROBUMENIbHbIX peam;uii.

TeMmaTH4yeckoe IJIAHUPOBAHUE

9 kiaace — 34 yaca

Tema (pa3aen) ‘ Bunnl gessreJLHOCTH ‘ Yackwl ‘ 20P




OCHOBHEBIE TTOHATHUA
U 3aKOHBI XUMUH

PaGota ¢ onopHbeIM
KOHCIIEKTOM

https://www.yaklass.ru/p/himija/10-

klass/reshenie-raschetnykh-zadach-

6888498/vyvod-molekuliarnoi-formuly-

Pa6ora B rpynnax u 11 L
HONAPHO po-produktam-sgoraniia-6874542
ITocTtanoBka
poOIEeMBI.
BriBog hopmyiel
COCIMHEHUI I10
MAaCCOBBIM HOJISIM XHUM.
JJICMCHTOB.
Pemenue 3amay.
PacuyeTs! o Pemenue 3amau. https://www.yaklass.ru/p/himija/10-
YPaBHEHUAM Mo3roBoii mTypm. klass/reshenie-raschetnykh-zadach-
PacueTs! o 6888498/vyvod-molekuliarnoi-formuly-
HECKOJBKUM 10 |po-plotnosti-i-massovoi-dole-
YPaBHEHUSM. khimicheskogo- -6874541
Onpenenenue cocraBa
CMECH YTJIEBOJIOPOIOB.
BreiBon  popmyss
BeIIIECTBa 110
pe3yJjibTartaM  €ro
Cropasus.
PacTBOpBI Pemenune  pacueTHbIX https://www.yaklass.ru/p/himija/8-
3a1ad. klass/rastvory-
Mo3roBo# mTypM. 58606/rastvorenie-
[TpoBenenune rastvorimost-88647
OKCIICPUMCHTA.
Pa6oTa B rpymnmax u https://www.yaklass.ru/p/himija/8-
TIOIApHO klass/rastvory-
58606/rastvorenie-
rastvorimost-88647/re-
5ebbfc36-514c¢-448a-ba9c-
afal277ffb50
OxkucnurensHo- Pabota ¢ onopHbsIM https://www.yaklass.ru/p/himija/9-
BOCCTAaHOBUTEIBHBIC | KOHCIICKTOM klass/klassifikatciia-khimicheskikh-
peaKIuu. CoCTABICHHE reaktcii-i-zakonomernosti-ikh-
ypaBHEHHi peaKii pr(_)te_kaniia?212242/k_l fassifikatciia-
OKHCITCHILS ] khimicheskikh-reaktcii-ovr-287184
OpraHNuYeCcKux
BEILICCTB.
Pacuern! 1o
ypaBHeHusiMm O-B
peaKuui.
O0001mmenune 5
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