AHHOTanMs K padoyeil mporpaMmme 1o yueOHOMY npeamery « XuMus».
8-9 kunaccsl.

W3MeHeHus U A0MOJIHEHUS B pabouyto IporpaMMmy 1o y4eOHOMY NMpeAMETY « XHUMHUS» BHECEHbI
Ha OCHOBaHUM:

®enepanbHoro 3akoHa oT 24 ceHtsaops 2022 1. Ne 371-®3 «O BHeceHMM H3MEHECHHI B
Oenepanbublil 3akoH «O0 obpasoBanuu B Poccuiickoit @enepauun», cratbu 1 denepanbHOro
3akoHa «O0 o0s3arenpHBIX TpeboBaHuAX B Poccuiickoit denepaunny;

ITpukaza MunucrepctBa npocseenus Poccuiickoit @enepanuu ot 18 urons 2022 Ne 568 «O
BHECEHUHU M3MEHEHUH B (pelepalibHbIil roCcyJapCTBEHHBII 00pa3oBaTeIbHbI CTaHIAPT OCHOBHOI'O
oOmiero o0Opa3oBaHuUs, YTBEpXACHHBIH MpuKa3oM MuHucTepcTBa mpocBenieHus Poccuiickoit
Oenepanun ot 31 masg 2021 1. Ne 287» (3apeructpuposan 17.08.2022 Ne 69676);

IIpukaza MunucrepctBa npocsemienus: Poccuiickoit @enepauuu ot 18.05.2023 Ne 370 "O6
yTBEpKACHUH (deaepaibHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus"
(3apeructpupoBan 12.07.2023 Ne 74223);

METOJIMYECKUMH peKoMeHAanusIMu (mucbma Munmnpocenenus ot 3 Mmapta 2023 rona Ne 03-
327, ot 22 mas 2023 roga Ne 03-807);

CanlluHom 2.4.3648-20 «CanutapHo — TUTHEHHYECKHE TPeOOBaHUS K OpraHU3aLMSIM
BocnuTaHusg M oOyueHus. OTIbIXa M 030pOBJICHUS JeTel U MOJIOAEKH», yTB. [locTaHoBIEHNEM
I'maBHOTrO canurapHoro Bpaya P® ot 28.09.2020 Ne 28;

DenepanbHbIM MEepeuHeM YUYEOHUKOB, PEKOMEHIOBAHHBIX(OMYIIEHHbIX) MUHHCTEPCTBOM
oOpa3oBanus U Hayku P® Kk ucnonap30BaHUIO B 00pa30BaTEIbHOM IPOLIECCE B TEKYIIEM Yy4eOHOM
rouys;

YcTaBoM IIKOJIE;

BocnurarenbHON IpOrpaMMO LIKOJIBL.

OcHOBHOI 00pa3zoBaTeNbHON MporpaMMol cpeaHero odmero oopazoBanus MBOY «COI

Ne 43 ym. I' K. XKyxosa» r. Kypcka;

ABtopckoi nporpammoit Pyasutuca I'.E., ®enpamana @.I'., M. [Ipocsenienue, 2022.

YYEBHO-METOJIMYECKHUI KOMIUIEKC (YMK)

VY4eOHUKH:
1. Pymsuruc I'.E., ®enpaman @.I'., Xumus. 8 kiacc: yueOHHK U1t 00111e00pa3oBaTeIbHbIX
opranuzanuii. M.: [Ipocsemenne, 2022.

2. Pymsutuc I'.E., ®enpaman @.I'., Xumusa. 9 kmacc: yuyeOHHK aiia 0011e00pa3oBaTeIbHBIX
opranusauuii. M.: IIpocsemenue, 2021.

YUYEBHbIN IJIAH (KOJIMYECTBO YACOB)

e 8 kmacc — 2 yaca B HeJielno, 68 4acoB B roj
KOHTPOJIBHBIX pa0boT — 3;
MPaKTUYECKUX padboT — 6.

e 9 xkmnacc — 2 gaca B HeJienmo, 68 9acoB B roj
KOHTPOJIBHBIX padoT — 3;
MpaKTUYECKuX padbot — 7.

HEJIN:
e dopmupoBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS IIKOJIBHUKOB.
e (O3HakoOMIIEHHE C OOBEKTaMH U SBICHUSIMU MaTepUATbHOTO MHUpA.
e Pacmmpenue Kpyrozopa, HCIOJIb30BaHHE PA3IMYHBIX METOJIOB MO3HAHUS IPUPOIBI.
o  dopmupoBaHHE MPOSKTHO-UCCIEAOBATEIHCKUX KOMIIETEHIIUN 00yYatonInXCsl.



3AJTAYM:

1. ChopmupoBaTh yCTONUMBEIN MO3HABATENbHBIM HHTEPEC K MPEAMETY XUMUU:

pean3oBaTh MpPOrpaMMy H3yueHHUs] y4eOHOTo peaMeTa XUuMus B 8 Kilacce;

pa3BUTh MMO3HABATEIBHBIC MHTEPECHl M MHTEIUICKTyalbHbIE CIIOCOOHOCTH B TIPOIIECCe
HpOBeIleHI/IH XUMHUYECCKOT'O 3KCH€pI/IM€HTa, CaMOCTOSTCIIBHOCTD HpI/IO6p€T€HI/If{ 3HaHHI>'I
B COOTBETCTBUU C BOSHHUKAIOIIUMH KU3HEHHBIMH MMOTPEOHOCTSIAMU;

(dbopMUpOBaTh YMEHUSI HAOMIOATh U OOBSICHITh XUMUYECKUE SIBIICHUS, TIPOUCXOSIINE
B IIPUPOJIC, OBITY, IEMOHCTPHPYEMBIC YUUTEIIEM;

(GhopMHpPOBaTh YMEHHE pa0bOTaTh C BEIICCTBAMM, BBIIOJIHATh HECIOXKHBIC XHMHUYCCKUE
OTIBITHI, COOTIOZIATh TIPABUIIA TEXHUKH 0€30TIaCHOCTH;

2. Pa3BuBaTh MCCIEN0BATENBCKUE U TBOPUECKHUE CIOCOOHOCTH yUallluXCsl:

(bopMHpOBaTH yMEHHE BBINOIHATH U IPAMOTHO O(GOPMIISTH HCCICIOBATEIBCKYIO WIIH
MIPOEKTHYIO PaboTy;

bopMynupoBaTh 1€ W 33Jla4d HWCCIICAOBAHWS, BBIIBHIATh THUIIOTE3Y, BBIACIATH
npobneMy, OOBEKT W TPEIMET WCCICIOBAHUS, COCTABIATh IUIAH JCUCTBUI U
KOPPEKTUPOBAThH €r0;

JeaTh BBIBOJIBI U 3aKIIIOUCHUS, aHAIN3UPYS TPOJICNIAaHHYIO padoTy.

3. ®opmupoBaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHYIO TPAMOTHOCTb:

pa3BUBAaTh YMEHHUSI CAaMOCTOSTEIbHO UCKATh, OTOUPATh, AHATU3UPOBATD, NIPEICTABIIATH,
nepenaBath HHGOPMAIUIO, UCTIOIb3YsI COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTUY;
COBEpIIICHCTBOBATh TEXHUYECKWE YMEHHS WM HaBBIKA PabOThl C TporpaMMaMu IO
CO3/IaHUIO TECTOBBIX U IpapuuecKux 0ObEKTOB, JOKYMEHTOB, NIPE3eHTAI, (PUIBEMOB.

4. BocniuThIBaTh 3KOJOTHYECKYIO TPAMOTHOCTB:!

dbopMHpOBaTh YMEHHSI TPOTHO3UPOBATH BO3MOXKHBIC TOCIEACTBHS JCSITEIBHOCTH
9eJioBeKa JIJIsl JOCTIDKEHHsI 0€30IaCHOCTH, KaK COOCTBEHHOM KM3HEIESTETLHOCTH, TaK
1 0€30MaCHOCTH OKPYIKAIOIIeH CPeIbl;

dbopMUpOBaTh yMEHHS OOECIEYHUTh JHYHYI 3KOJOTHYECKYIO O€30MacHOCTh, Jenas
MPaBWIBHBI ~ BBIOOp  Cpeld  OTPOMHOTO  KOJMYECTBA  HOBBIX  XHUMHUYECKH
CHHTE3WPOBAaHHBIX BEIECTB, & TaK )K€ OICHWBATh pPEKIaMmy, COICPIKAIIYI0 IoI9ac
JIOKHBIE CBEICHHUS IS TOTpeOUTEeNs WIM MPOTHBOPEYAIIYI) OCHOBHBIM 3aKOHAM
€CTECTBCHHO - HAyYHBIX JUCIUILINH.

COZAEPXAHUE VYEBHOI'O ITPEAMETA

8 kimacc
Ne i/ Paznensr Kon-Bo
4acoB

1 IlepBoHaYaJIbHBIE XUMUYECKUE ITOHATHUSA . 20

2 Bakueiime npencTaBuTeN HEOPraHMYECKUX BEIIECTB. 30

3 [Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHIECKIX 15
anemenToB J[.M.MenneneeBa. Ctpoenue aroma. XUMHUECKasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH.

4 PesepBHOE Bpems. 3

Hroro: 68




9 kiacc

Ne i/ Pa3nensl Kon-Bo
YacoB
1 BeniecTtBo 1 XuMHYECKHE PEAKLIUH. 17
2 Hemeramisl 1 ux coequHEHU. 25
3 MeTaniasl 1 UX COEIUHEHHUS. 20
4 XUMHS ¥ OKpYKarolas cpeaa. 3
5 PesepBHOE Bpems. 3
Uroro: 68

I[INTAHNPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 10 XMW HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE pe3yNbTaThl OCBOCHHUSI IIPOTPaMMBbl OCHOBHOT'O O0IIIEr0 00pa30BaHUs IOCTUTAIOTCS
B X0JI¢ O0yUYeHUS XUMHH B CIUHCTBE yIeOHOW M BOCIIHTATEIHHON JIEATEIBHOCTH B COOTBETCTBHH C
TPaIULIMOHHBIMU POCCHICKUMH COILUOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
NPUHIATEIMH B OOIIECTBE TNpaBHJIaMH M HOPMaMH TIOBEJEHHUS M CIOCOOCTBYIOT IMpolleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AINH 00YYarOIIHXCS.

JIMdHOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTh O0YYAOIIUXCSI PYKOBOJICTBOBATHCS CHCTEMOMN
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN W PACHIUPEHUE OMbITa JEATEIHHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACJIEUIO, TOHUMAaHUS 3HAUYEHUS XHUMHUYECKOM HAyKu B JKU3HU COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HHQOpPMAIMEH O TEPEIOBBIX JOCTHKCHHUSX WU OTKPBITHUIX
MHUPOBOI U OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHUpa
1 0011IeCTBa;

2) rpaxIaHCKOTO BOCIIUTAHUS:

MIPEJICTABJICHHUS O COIMAIBHBIX HOPMaX M MPaBHUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIJICKTHURBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, yueOHOMCCIeI0BaTebCKOH,
TBOPUYECKOH W JAPYTUX BHJAX JEATCIHHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOM
JESTENIbHOCTH TIPY BBITIOJIHEHUN Y4YeOHBIX, TMO3HABATEIBHBIX 3a]1a4, BBIOJHEHUU XHUMHUYECKHX
OKCIIEPUMEHTOB, CO3JaHUHM yYEeOHBIX MPOCKTOB, CTPEMJICHHS K B3aWUMOIIOHMMAHHUIO |
B3aMMOIIOMOIIH B Mpoliecce ITON y4eOHOM AeITeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE
Y TIOCTYTIKH CBOWX TOBApPHIICH C TO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTIEACTBHI MOCTYIKOB;

3) EHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BEUIECTBE M XMMHYECKOH peaklMu, COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONIME OCHOBY JUJIsi MIOHUMAHUS CYIIHOCTH
HAYYHOM KAapTUHBI MUpA, MPEJCTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOJIBI,
B3aUMOCBS351X YEJIOBEKA C IPUPOJHON CPEIOH, O POJIM XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;
MO3HABATEJIbHbIE MOTHBBI, HAMPaBJICHHBIE HA TIOJYyYEHHE HOBBIX 3HAHHM MO XMMHU, HEOOXOAUMbIE
JUIsE OOBSICHEHUs HAOJIOJaeMBIX TPOIIECCOB W SIBJICHHI, TO3HABATEILHOW, WH()OPMAIMOHHOW W



YUTATENLCKOW KYJIBTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSTENILHON pabOThl C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOW  JIMTEpPaTypoi, JOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHI; HHTEpeC K 00yUYEHHUIO U MIO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTDH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATENIbCKON JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHs 00yUeHUs B JaJIbHEHIIeM;

4) popmupoBaHUS KYJIbTYphI 310POBbS:
OCO3HAaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pPOBBIO, YCTAaHOBKHM Ha
30pOBBIM  00pa3 JKHW3HM, OCO3HAHUE TMOCIEJICTBUH M HENpUATHE BPEIHBIX MPUBBIYEK
(ynotpeOyieHUsI aJKOrojisi, HApKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOACHUS MpPaBUII
0€e30MacHOCTH MPHU 0OpAIIeHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PeasIbHOM KU3HU;

5) Tpy1OBOTO BOCIIUTAHUS:
MHTEpeC K MPaKTHUYECKOMY M3Y4YEeHHIO Ipodeccuil u Tpy/Jia pa3indyHOro poja, yBaKeHUE K TPYAY U
pe3ysibTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUN
[0 XUMHUHU, OCO3HAHHBIK BHIOOP HMHIUBUIYaJbHOW TPACKTOPUH MPOJOIKEHUS OOpa3oBaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH, yCmenHoN mpo(ecCHOHATBHON JAEATEIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(ECCHOHATBHOM cpe/ie;

6) PKOJIOTUYECKOTO BOCTIUTAHMS:
HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOIe KaK HCTOYHUKY KM3HU Ha 3emiie, OCHOBE e¢
CYILIECTBOBaHMsI, IOHUMaHUE IIEHHOCTH 37J0pPOBOr0 U 0€30macHOro odpasa KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHMUYECKOMY 3/10pOBBIO, OCO3HAHUE LIEHHOCTH
coOrofieHHsl paBUil OE30MacCHOTO MOBEIEHUS MPH paboTe C BEIIeCTBaMH, a TaKXKe B CUTYalUsX,
YIPOXKAIOIUX 3A0POBBI0 M JKU3HU JIIOAEH; CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJydyaeMmble Npu
M3Y4YEHUHU XUMUH, JJI pEelIeHHs 3ajiad, CBSI3aHHBIX C OKpY’Kalolledl NpUpoIHON cpeno, it
MOBBILIEHUS]  YPOBHA  DKOJOTMYECKOW  KyJbTYpbl, OCO3HAaHUS  IJIOOAJTBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeH MX pElIeHUs MOCPEIACTBOM METOJIOB XMUMHH, SKOJIOIMYECKOTO
MBIILIEHNS], YMEHUS PYKOBOACTBOBATHCA UM B [T0O3HABATEIbHON, KOMMYHUKAaTUBHON U COLTMAJIBHOMN
MIPAKTHKE.

METAIIPEIMETHBIE PE3VJIbTATHI

B coctaBe MeranpenMeTHBIX pe3yJdbTaTOB BBIICTSIOT 3HAYMMbIE s (OPMUPOBAHUS
MHUPOBO33pEHUs OOIEeHAYYHbIC TOHATHS (3aKOH, TEOpHWs, TPUHIIMI, THMOTe3a, (aKT, cUCTEMa,
MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUW M3 ATUX MPEAMETOB ()OPMHPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YHOW KapTHHE MHUpa, M yHHBEpCalbHbIE y4eOHBbIC NCWCTBUs (IIO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJSTUBHBIE), KOTOphIe OO0ecrnedynuBalOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOM e TEIbHOCTH.

[To3HaBaTenpbHBIC YHUBEPCATIBHBIC YICOHBIC JCHCTBUS

ba3oBrie mornueckue JeiCTBU:

YMEHUSI UCMOJIb30BATh MPUEMBI JJOTHUECKOTO MBIIUICHHS TTPU OCBOCHUM 3HAHUMW: PACKPHIBATH
CMBICTT XUMUYECKHUX TIOHATUH (BBLACTATh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b
C JPYTUMHU TIOHSATHUSMHU), UCTIOJIB30BATh TMOHATHUS JUIsl OOBSICHEHUS OTACIBHBIX (DaKTOB W SIBJICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUHU I KIACCU(UKAIMHM XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peaKkIuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXAY OOBEKTaMH HM3yYCHHsI, CTPOUTH
JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTWH), JAeTaTh BBIBOABI U
3aKJIFOYCHUS

yMEHHE TPUMEHSATh B MpoIlecce IMO3HAHUS MOHITHS (MPEAMETHbIE M METalpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJb3yeMble B XHWMHH, MPEOOpPa3OBBIBaTh IIHPOKO
MPUMEHSIEMbIE B XMMUU MOJIEJIbHBIE TMPEACTABICHUS — XMUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYecKass ¢GopMyia W YpPaBHCHHE XHUMHUYECKOW peakIuu — TPUH pPEHICHUH Yy4eOHO-
M03HABATEJIbHBIX 33/1a4, C YYETOM ITUX MOJEIBHBIX NPEACTABICHUN BBISBIATh U XapaKTepU30BaATh
CYIIECTBEHHBIC MPU3HAKU W3YYAEMbIX OOBEKTOB — XUMUUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIUH,



BBISIBIISATH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CJICICTBEHHBIE CBSA3U U IPOTUBOPEUHS B U3yUaEMbIX
nporueccax u sBJICHUSIX.

ba3oBble nccnenoBaTeabCKue NeHCTBUSA:

yMEHHE UCTI0JIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
Ka4yecTBE OCHOBBI Ui (DOPMHUPOBAHMS TUIIOTE3bI MO IMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

npuoOpeTeHue OIblTa IO IUIAHUPOBAHUIO, OpPraHU3allMM M TPOBEJICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 3a XOJOM Ipoliecca, CaMOCTOSTEIbHO MPOrHO3UPOBATH €T
pe3yabTar, (GopMynupoBaTh 000OIIEHHS M BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMsI, COCTABIIATH OTUET O MPOAETIaHHON padoTe.

Pabota ¢ uadopmarueii:

yMEHHE BBIOMpaTh, aHAJU3UPOBATh U MHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U
dopM mpencTaBiIeHUS, MOJNYyYaeMyl0 M3 Pa3HBIX HMCTOYHHUKOB (HAyUHOIIOMYJISIpHAs JUTEpaTypa
XUMHUYECKOTO COJAEpkaHUsl, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKHU OLEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE TNPUMEHSATh pa3jMyHble METOJAbI U 3alpochl IpU MOMCKEe W 0TOOpe MH(popManuu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JUIs BBINOJHEHHUS Y4eOHBIX M MO3HABATENbHBIX 3a]1au
onpeAeNéHHOr0 THIA, NPUOOpETEHHE OIbITa B O0JIACTH HCHOJIb30BAaHUS HHGPOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH, OBJAJE€HHE KYyJIbTYpOH AaKTMBHOTO HCIOJB30BAHUS PA3THUHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAaJbHYIO (OpMYy IpeacTaBICHUS
UHPOPMALIMKM W WUTIOCTPUPOBATh pElIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U UX KOMOWHAIUSMUY;

YMEHHE UCMOIb30BaTh W AaHAIU3UPOBaTh B Ipolecce Y4eOHOW M HCCIIEOBATENIbCKOM
JeSTeIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIEHHOCTH, CEJIbCKOTO XO35HCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY KaroLEeH IPUPOIHON CpEBI.

KomMMmyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:

YMEHUE 33/1aBaTh BOMPOCHI (B XO€ auanora u (Win) AUCKYCCHH) MO CYLIECTBY 00CYXKIaeMOi
TeMbI, (POPMYJIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBIMOIHEHUS MTPEIJIOKEHHON 3a/1auH;

npruoOpeTeHne OMbITa MPE3CHTAIMH PE3yJIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(;1aGopaTtopHOTro OIBITa, JabOpaTOpHON PabOTHI MO HMCCIIEIOBAHUIO CBOWCTB BEIIECTB, YU4EOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU ITO3HABATEIBHOW M UCCIIEN0BATEIBCKOU
JeSITeIbHOCTH TPH PELICHWH BO3HUKAIOMIMX NpoOjeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M
coriacoBaHusi MO3UIMI (00CyXIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOpPIWHAIUSA
COBMECTHBIX JICHCTBUH, OIpeaesieHHe KPUTEPUEB MO OICHKE KauecTBa BBIOJHEHHOW paboThl U
IpyTHe);

PerynatuBHble yHUBEpCaIbHbIC yueOHbIE JeCcTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh LEeNH JeATeIbHOCTH, IUIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATH U NPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JEATEIBHOCTD, BHIOMpATh Hanboee
s dexTuBHBIE CITOCOOBI PEIIeHHs YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIATh
WIN KOPPEKTUPOBATh MPEITIOKEHHBIH aITOPUTM JAEUCTBUM MpPH BBINOJHEHUH 33JaHUNA C y4ETOM
MOJIyYEHUs HOBBIX 3HAaHMM 00 H3ydaeMblX OOBEKTaX — BEIIEeCTBAX M pPEaKIUsIX, OLEHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBJIEHHOM LI€JIM, YMEHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, NpejlaraeMble B YCJIOBHH 3a/laHUH.

IMPEJAMETHBIE PE3YJIbTATHI
B cocraBe npeMeTHBIX pe3yIbTaTOB MO OCBOSCHHUIO 00S3aTEIBHOTO COACPKAHUSI, YCTAHOBICHHOTO
JnaHHOM (emepanbHOl pabouell MPOrpaMMOi, BBIACISIOT: OCBOSHHBIE OOYYAIOIIMMHUCS HAayYHBIC
3HAHMS, YMEHUS U CIIOCOOBI NeHCTBUH, ciennduueckue st IpeIMETHONH 00IacTH « XUMUS», BUABI
ACATCIBHOCTH 110 IIOJYYCHHIO HOBOI'O 3HaHH:A, C€ro MHHTCPIIPETAlNH, HpeO6pa30BaHI/IIO n
MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAITHSIX.
K xonmy oOydenust B 8 kjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI



OTpaxkaTb CHOPMHUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

PacKpbhIBaTh CMBICT OCHOBHBIX XUMHYECKUX IMOHATHI: aTOM, MOJICKYJIa, XAMUYCCKUNA PJIEMEHT,
IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJIIpHasl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl JIOJsI XMMHYECKOTO D3JIEMEHTa B COCIUHEHHH, MOJSIPHBIM OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb, OJJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIEHHUS, XHUMHUYECKas peakius,
KIacCU(UKAIUS PEaKIMi: PEaKIHH COCIWHEHUS, PEaKIUU PA3JOKEHUS, PEaKIUU 3aMelleHus,
peakuuu oOMeHa, 3K30- U SHJIOTEPMHUYECKHE Peakiuy, TEIuIoBoi 3¢ deKT peakiuu, Sapo aroma,
DIIGKTPOHHBIN CJIOW aroma, aTOMHasi OpOWTallb, paAMyC aTOMa, XUMHUYECKas CBs3b, MOJSpHAS U
HENoJIsipHasi KOBaJEeHTHas CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PAcTBOP, MaccoBas JOJI
BelecTBa (MPOLIEHTHAS KOHIICHTPAIIHs) B PACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH U TMPUMEHSTh 3TH TOHITHS
MIPHU ONKMCAHHUM BEIIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHUS (POpPMyJ BEIIECTB M ypaBHEHUI
XUMUYECKUX PEAKIUM;

OTIpE/IECIISATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCIICHUS
DIIEMEHTOB B OWHApHBIX COEAMHCHUSAX, MPUHAAICIKHOCTh BEIIECTB K OMPENEIEHHOMY KIIaccy
COeTMHEHUH 110 (hopMysiaM, BHJ XUMHYECKON CBSI3W (KOBAJICHTHAsI U MOHHAsI) B HEOPTAaHUYECKHUX
COCIMHECHUSIX;

packpsiBaTh cMmbici [leprnoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATH TOHUMAHUE
MEePUOUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JJEMEHTOB OT HUX TMOJOXEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHUS1, 3aKOHa ABOTaJpo;

OTHMCHIBaTh W XapaKTepu30BaTh TaOnmuHyo dopmy lleprogndeckoit cUCTEMBbl XUMHUYECKHX
AIIEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHas moarpynma (A-rpymmna)» u «mobouHas moarpymnmna (b-
rpynmna)», Majible U OOJbllINe MEePUO/bl, COOTHOCUTh 0003HAUYEHHUs, KOTOPhIE UMEIOTCS B TabIuIe
«llepuognyeckass cucrtema XumMuueckux dnemeHtoB J[.W. MeHngeneeBa» C  4YHMCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, 00Iiee Y1cio
AJIIEKTPOHOB U PaclpeieNICHUE UX MO JIEKTPOHHBIM CIIOSM);

KJ1acCUPUIMPOBATh XUMHUECKHE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHUE peaklun
(T10 YKCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D (DEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIKasi ONMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHU COOTBETCTBYIOLIUX XUMUYECKHX
peaKkuuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3TUIHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa 1o ¢opMylie COEAMHEHHS, MAacCOBYIO [OJII0 BEIIecTBa B pacTBOpeE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIny;

IIPUMEHSATHh OCHOBHBIE OTIEpAIN MBICIUTEIbHON IEATEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEeMATHU3AIIHNIO, KIACCU(UKAIIMIO, BBISBICHUE MPUYMHHOCIEICTBEHHBIX CBSI3eH —
JUTSL U3YYCHUS] CBOMCTB BEIIECTB M XUMHUECKUX PEAKINi, €CTECTBEHHO-HAYYHBIE METO Il TIO3HAHUS
— HaOmI0IeHNEe, U3MEPEHNE, MOICTUPOBAHUE, SKCTIEPUMEHT (PealbHBIN U MBICIICHHBIN );

CJIeIoBaTh IPaBUJIaM IOJIb30BaHMSI XMMHUYECKOM MOCY01 U 1abopaTOPHBIM 000pYyIOBaHUEM, a
Tak)Ke MpaBuUjaM OOpaIIeHHs C BEIIeCTBAMH B COOTBETCTBHU C MHCTPYKIMSMH TO BBITTOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJNYYEHHIO U COOMPAHMIO Ta3000pa3HBbIX BEILIECTB
(BomopoAa W KHUCIOpOJa), IMPHUTOTOBIEHUIO PACTBOPOB C OINpPENeNIEHHOW MAaccoBOM Jojei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOAMTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO pACTBOPOB IIEJIOYE M KHUCIOT C T[OMOIIBI0 HHIUMKATOpPOB  (JIAKMYyC,
beHondTanenH, METHIOPaHXK U JIPyTHe).

K koHIty 00yueHus B 9 kiacce npeAMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:



pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJIA,
MOH,  KaTHOH, AaHWOH, IMPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJIEHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas peaklus, XUMHYecKas CBs3b,
Ter10Boi 3((deKT peakuu, MoJib, MOJSPHBI 00BEM, PacTBOpP, AJNEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIMALMS, pPEaKIUd HOHHOrO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecHe, 00paTUMble U HEOOpaTUMBbIE PEAKIH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIIUH,
OKHCITUTEIb, BOCCTAHOBHTEJIb, OKHCICHHE W BOCCTAHOBJICHME, AaJUIOTPONHUs, aM(pOTEPHOCTS,
XUMHYECKasl CBSA3b (KOBaJICHTHAs, MOHHAs, METAJNIM4ecKasi), KpHucTauInyecKasl perérka, Koppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOMN peakluy, MpeneabHo AonmycTuMas KoHneHrpauus 1K
BELIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHITHA U MPUMEHATHITH IMOHATHUS IIPU
ONMCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCMOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY Ul COCTaBJE€HUS (OpMYJ BEIIECTB M YypaBHEHHI
XUMUYECKHUX PEAKIINN;

ONpEACIATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS XUMHYECKHX 3JIEMEHTOB B COEIUHEHMSIX
pa3IMYHOTO COCTaBa, NPHUHAJUICKHOCTH BEIIECTB K ONpEAEeNEHHOMY KIJIacCy COEIMHEHUHN 110
dopmynaM, BUJ XUMHYECKOW CBSI3M (KOBAJCHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHHMYECKUX
COCJIMHEHUX, 3apsii MOHA IO XUMHUYECKOW (opMmylie, XapaKTep Cpeabl B BOAHBIX pPacTBOpPax
HEOPraHUYECKUX COEANHEHUH, TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOT'O BELIECTBA,

packpeiBath cMbich [lepumoamueckoro 3akona JI.MI. MenzaeneeBa W I€MOHCTPUPOBATH €ro
NOHMMaHMEe: OMUCHIBATh U XapakTepu3oBaTh TaOnuuHylo Qopmy [lepuoandeckoit CUCTEMBI
XUMUYECKUX JJIEMEHTOB: Pa3juvaTh TOHITHS «rjaBHas moarpymnmna (A-rpynma)y U «modouyHas
noarpynna (b-rpynmna)», mansie u Oonsmme denepanbhas pabodas mporpamma | Xumus. 8§-9
Kimacchl (0a30BBI ypoBeHb) 21 TEpHOIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
NEepUOJIMYECKON TabNmuIe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsil A1pa, oOlIee YHCIIO AIEKTPOHOB U paclpeiesieHHue X MO 3JIeKTPOHHBIM
CJI0SIM), OOBSCHSATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B
npejenax MajbIX MEPUOOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE PEaKIH
(1O YuCIly U COCTaBY y4aCTBYIOUIMX B PEaKLMHU BEIECTB, 10 TEIUIOBOMY 3P HEeKTy, M0 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS] XUMHUECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME M CHEIU(UUECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BELIECTB, MOATBEPKAAsl ONMMCAHME NPUMEPAMU MOJEKYJSPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHi;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIUTHUECKON AMCCOLUAIIMM KUCIIOT, IIEI0Uel U COJIEH, TTOIHbIE
U COKpalIEHHbIE YpPaBHEHMsI peakluii MOHHOTO OOMEHa, YpaBHEHHS peaklui, MOATBEPHKAAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PA3JIIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUN OCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKlnii;

IIPOrHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MacChl BEILECTB, MacCOBYIO JIOJIO
XMUMUYECKOTO 3JIeMEHTa 1o (opMyJie COEAMHEHHs, MAacCOBYIO JIOJIO BEIIecTBa B pacTBOpE,
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON peaKIuy;

coOuro1aTh MpaBHJiIa MOJIb30BAHHMS XUMHUYECKON MOCYION U JIabOpaTOpHBIM 00OPYJOBaHUEM, a
TaK)Ke IMpaBWiia OOpAILEHUS C BEIIECTBAMU B COOTBETCTBMM C HMHCTPYKIUSMHU IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHUIO M COOMpPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pa3jIM4YHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM IYTEM XJIOpUI-, OpoMHI-, MOAWI-, KapOoHaT-, Qocdar-, cuiukar-,
cyabdar-, THAPOKCU-UOHBI, KATHOHBI AMMOHUS U MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIECTB;



IIPUMEHSTH OCHOBHBIE ONIEPALINN MBICIUTENBHON JEATENIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHIE, CHCTEeMAaTH3allui0, BBISIBJICHUE TPUUYWHHO-CICICTBECHHBIX CBSA3EH — IS W3Y4YCHUS
CBOICTB BEIIECTB M XHMMHUYECKUX PEAKLUI, ECTECTBEHHOHAYYHbIE METOJbl TIO3HAHUS —
HaOJII0/IeHUE, U3MEpEHNE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).

®OPMbI TEKYIIET'O KOHTPOJIS U IIPOMEXYTOYHOM ATTECTALIMN

e Bumst u Qopmbl KOHTpONS: (QPOHTANBHBIA OMPOC, MPOBEPKA JOMAIIHETO 3aJaHusl,
UHIUMBUyanbHas paboTa y JOCKM, HHIMBUAyalbHas paboTa MO KapTOuKau,
caMocTosATeNbHas paboTa, mpoBepouHas paboTa, TecToBas padora. IIpomexyTounas
aTTecTalys NpOBOJUTCA B (POpME TECTOB, KOHTPOJIbHBIX, CAMOCTOSATENbHBIX Pa0OT.

e Bupg xoHTpons: Temarudyeckuil u UTOroBelid. IIpoBoaurcs B hopMe KOHTPOJIBHBIX padoT,
paccunTaHHBIX Ha 45 MHHYT, TECTOB M CaMOCTOSITENBbHbIX padoT Ha 30-40 MuHYT C
T pepeHIIMPOBAHHBIM OLIEHUBAHUEM.

e Tekyumii KOHTPOJIb HPOBOJUTCS C LEIBI0 IIPOBEPKU YCBOEHUS H3Y4aeMOIO W
IIPOBEPAEMOro IPOrPpaMMHOI0 MaTepuaa; COIEp:KAHUE ONPEIENAIOTCS YUHUTENIEeM C
YU4ETOM CTENEHH CIOXKHOCTH M3y4aeMOro MaTepHuanga, a TakkKe OCOOeHHOCTel
oOyuaromuxcs Kiacca.
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