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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma ydeGHOro mpeamMera «Xumusi» s odydatouiuxes 10 kimaccos
COCTaBJIEHa B COOTBETCTBUHU CO CJEAYIOUIMMU HOPMATHUBHO-IIPABOBBIMHU, MUHCTPYKTHUBHO-
METOJIMYECKUMHU JOKYMEHTAMHU:

- @enepanpHbIi 3akoH OT 29.12.2012 No273 — @3 «O6 obpazoBanuu B POy n.5 4.3
cr.47;n.1 4.l créd,;

- ®enepanpubiii 3axkoH oT 19.12.2023 No 618-®3 «O BHeceHHMM HU3MEHEHUN B
denepanbHblii 3aKk0H «O06 00pa3zoBanuu B Poccutickoii deneparuny;

- Ilpukaz MunoGpHayku Poccum ot 17 mas 2012 r. Ne 413 «OO6 yTBep)aeHUU
dbenepasibHOTO TOCYJAPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CpeAHEero O0OIIero
obpazoBanus» (3apeructpuponat 07. 06. 2012 r. N 24480);

- IIpuxka3z MunucrepctBa npocsemienus: Poccuiickoit @enepanuu ot 12.08.2022 No
732 «O BHeceHMHM HU3MEHEHMH B (QenepanbHbli TOCYAapCTBEHHBIN 00pa3oBaTeNbHbII
CTaHAApT CpeaHero oOmero oOpa3oBaHMs, YTBEPXKICHHBIM MpHKa3oM MHHHCTEpPCTBA
obpazoBanuss W Hayku Poccuiickoir @Depepammu ot 17 wmas 2012 1. Ne 413»
(3apeructpuponan 12.09.2022 Ne 70034);

- IIpuka3z MunucrtepctBa npocsemenns Poccniickon @enepanun ot 02.08.2022 Ne
653 «O0 yTBepkieHUU (PenepanbHOro NepedHs AMEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JOMYIIEHHBIX K UCIOJb30BAHMIO TIPU pealu3alid HUMEIOLUUX T[OCYJapCTBEHHYIO
aKKpeIUTaIMi0 00pa30BaTeNIbHBIX MPOrpaMM HayalbHOro OOIIEro, OCHOBHOIO OOILEro,
cpeaHero od1ero oopa3oBaHusY;

- [Ipuka3z MunuctepctBa npocsemenus Poccuiickoit @enepanuu ot 19.03.2024 Ne
171 «O BHeceHMHM W3MEHEHHMII B HEKOTOpbIe IpPHUKa3bl MHUHUCTEPCTBA IPOCBELICHUS
Poccuiickoit ®enepauun, Kacaromuecs (eaepanbHbIX 00pa30oBaTeIbHBIX MNPOrpaMM
Ha4yaJIbHOTO OO0IIero oOpa3oBaHusi, OCHOBHOTO OOIIEro oOpa3oBaHUs U CPEIHETO OOIIETo
oOpazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- Ilpuxa3 MunucrepctBa mnpocsemenns Poccuiickonn ®enepanun Ne 1028 or
27.12.2023 «O BHeceHUHU U3MEHEHUI B HEKOTOpbIE IpHUKa3bl MuHKMCTEpCTBAa 00pa30BaHus U
Hayku Poccuiickont @enepanuun 1 Munucrepera npocsemieHus Poccuiickoii @enepanvu,
Kacaronmecs QenepalbHbIX TOCYJapCTBEHHBIX O0pa30BaTENIbHBIX CTAaHAAPTOB OCHOBHOI'O
ob1rero oopasoBanus U cpeaHero oduiero oopazoanus» (3apeructpupoBat 02.02.2024 Ne
77121);

- Ilpukaz MunuctepctBa npocsemenuss Poccuiickoit ®enepauun Ne 62 ot
01.02.2024 «O BHEceHUM U3MEHEHUHN B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepauun, Kacaromuecs (enepaabHbIX 00pa3oBaTeIbHBIX MNPOrpaMM
OCHOBHOTO U cpefiHero obmero oopazoBanus» (3apeructpuponan 29.02.2024 Ne 77380);

- [Ipuka3z MunuctepctBa npocseuienus Poccuiickoit ®enepanuu ot 18.05.2023 Ne
371 «O6 yrtBepxaeHuu GdeaepanbHOil 00pa3oBaTENbHONW MPOrpaMMBbl CPEIHEro OOIIEero
oOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);

- Ilpukaz MunucrepctBa mnpocseuieHust Poccuiickoit @epepannu Ne 119 or
21.02.2024 «O BHeceHun u3MeHeHui B npruiioxeHns Ne 1 u Ne 2 k npukasy MuHucrepcTBa
npocenieHus: Poccuiickoit @eaepanuu ot 21 centsadps 2022 r. N 858 “O0 yTBepkaeHUU
denepanpHOro mMepevHs y4eOHUKOB, JOIMYIIEHHBIX K HCIOJB30BAHUIO TPU pean3aluu
UMEIONUX TOCYJAPCTBEHHYIO AaKKPEAUTAIMIO OO0pa30oBaTENbHBIX MPOTPAaMM HAYaJIBHOTO
00111er0, OCHOBHOTO  OOINEro, CpeaHero oO0miero o0pa3oBaHUsl  OpraHU3AIUSIMH,
OCYILECTBIISIIOIIMMHU 00pa30BaTENbHYIO ACITEILHOCTh U YCTAHOBJICHUS MPEAeTbHOTO CPOKa
WCIIOJIb30BaHMS HCKITFOUEHHBIX YaeOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603);

- IlocranoBnenue [7aBHOroO rocyaapCTBEHHOIO CaHUTApHOTO Bpaya Poccuiickon
®enepamnn ot 29. 12. 2010 Ne 189 r. Mocka «O6 yrepxknennn CanlluH 2,4,2,2821-10



«CaHUTapHO-3MUAEMHUOJIOTHYECKHE TPEOOBaHUS K YCIOBUSM U OpraHu3aluu OOydeHus B
00111€00pa30BaTENbHBIX YUPEKIACHUIX);

- [Ipuxa3 MunuctepctBa npocsenieHust Poccuiickoit ®eneparuu ot 28. 08. 2020 Ne
442 «O06 ytBepxknaenun Ilopsiaka opraHu3alMd W OCYIIECTBIEHHS 00pa3oBaTENbHOU
JeSITEIbHOCTU TI0 OCHOBHBIM 0O0II1€00pa30BaTeNbHBIM MPOrpaMMaM — 00pa30BaTENIbHBIM
porpamMmamM HadajJbHOTO OOIIETr0, OCHOBHOT'O OOIIEro U cpeiHero odIiero o0pa3oBaHus»;

- Pacnopsixenne [IpaButenscrBa Poccuiickoin @enepaunn ot 29.05.2015 N 996-p
«O06 ytBepxxaennn Ctpareruu pa3BuTus Bocniutanus B Poccuiickoit denepannu Ha nepuon
1o 2025 romax;

— IIucemo MunucrepctBa obpazoBanus Poccuiickoit @enepamuu ot 24.11.2022 Ne
1552/03 «O06 ocHameHnn o0011e00pa30BaTeNbHbIX YUPEXKACHUH Y4eOHbBIM M Y4eOHO-
1a00paTOPHBIM 000PYyI0BAaHHEM;

- IlocTaHoBI€HME TIaBHOT'O T'OCYJAapCTBEHHOro CaHuTapHoro Bpada P® ot 28.09.
2020 r. Ne 28 «OO0 ytBepxknenun canutapubix npasuin CII 2.4.3648-20 «CanurtapHo-
AMUJIEMHUOJIOTHYECKEe TpeOOBaHMs K OpPraHM3alusM BOCIHUTAHUS U OOy4YeHMs, OT/AbIXa U
0310pOBJIeHHs AeTel U Mooaexu» (ganee - CIT 2.4.3648-20);

- IlocTaHOBIEHNE TIaBHOIO TOCYAApPCTBEHHOTO caHuTtapHoro Bpaya P® or 28.01.
2021 1. Ne 2 «O6 yrBepkaeHWH caHuTapHbIX mpaBuwin ¥ HopMm CanlluH 1.2.3685-21
«I'uruennyeckue HOpPMAaTUBBI M TpeOoBaHUS K oOecreueHuro O0e30macHOCTH U (WIIM)
0e3BpETHOCTH TSI YeJioBeKa (haKTOpOB cpebl oouTanus» (nanee - CanlluH 1.2.3685-21);

- OcHoBHasi oOpa3oBaTeyibHas MporpamMma cpeanero obiiero odpaszoanusi MbOY
«COII Ne 107»;

- IIporpamma Bocniutanust MbOY «COLI Ne 107».;

- Ilonoxenune o pabouumx mporpaMMax Yy4eOHBIX MPEIMETOB, y4EOHBIX KYypCOB,
y4eOHBIX MOZYJIEH, KypcoB BHEYpouHOil nesrernbHocTd MBOY «COIL Ne 107».

PaGouas mporpamma pa3paboTaHa ¢ y4ETOM:
- @enepanbHON paboueld MpoOrpamMMbl CpeHEro oOIero 00pa3oBaHUS «XUMUS»
(6a3oBsIit ypoBenb) (mi1st 10—11 ximaccoB 00pa3oBaTenbHBIX opranu3ammii)» 2023.

XUMHUS KaK »3JI€MEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT o0co0yi poiib B
COBPEMEHHOM IIMBWJIM3AllMM, B CO3/IaHWM HOBOM 0a3pl MaTepuanbHOW KyibTyphl. OHa
BHOCHUT CBOHM BKJIaJ B (pOPMHUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/aHUE
LIEJIOCTHOTO MPEJICTABICHUSI 00 OKPY)KAIOIEM MUpPE KaK O €IMHCTBE NMPHUPOJIbI U YEIOBEKA,
KoTopoe (opMHpyeTcsi B XHMHH Ha OCHOBE ITOHMMaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaIOLIEr0 MUPa, OCO3HAHMS B3aUMOCBSA3U MEKy CTPOCHUEM BEILECTB, UX CBOMCTBAMHU
¥ BO3MOXHBIMH 00JIACTSIMHU IPUMEHEHUSI.

TecHo B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TpyJa U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XUMHsS KakK HayKa co3uaareibHas, Kak
HayKa BBICOKMX TEXHOJOTMH HamlpaBieHa Ha PEelICHHE TI00aIbHBIX Mpo0IeM yCTOHYHBOTO
pa3BUTHS 4YEJIOBEUECTBA — CHIPBEBOM, JHEPreTUUYECKOM, IIHIIEBOH, HKOJIOIMYECKOU
0€30MaCHOCTH U OXPaHbl 37J0POBbSI.

B cooTBeTcTBHM C OOMMMH LENSIMH U MPUHIMIIAMU CPEIHEr0 00IIero o0pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccbl, ©0a30BbI  YpOBEHb HM3YyUEHHS)
OPUEHTUPOBAHO NPEUMYLIECTBEHHO Ha OOILEKYJIbTYpHYIO MOJTOTOBKY O0O0ydYaroumxcs,
HEOOXOAMMYI0O MM Ui BBIPAOOTKM MHPOBO33PEHUYECKHUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHHUSI B JKHU3Hb COLMYyMa, MPOAOKEHHS OOpa30BaHUS B Pa3IMYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

BocnurarenbHblii IOTEHIHAT yPOKA OPUEHTUPOBAH Ha:



- YCTaHOBJICHHME JOBEPUTEIIBHBIX OTHOIICHUH MEXIY INeJarornuecCKuM pabOTHHKOM
1 00yJaronuMHucs;

- (dopmupoBaHMe yMEHHMII W HABBIKOB OpraHU3AlMM  YYalUMHUCS CBOEH
JIEITEIILHOCTH;

- opmMupoBaHUe U Pa3BUTHE OLICHOYHBIX YMCHHUI;

- BOCIIUTAHUE UHTEPEeca K YUCHHIO, K IPOIECCY MO3HAHUS;

- BOCIIUTAaHUE KYJIbTYPBI OOIIECHUS;

- BOCIIUTaHUE TYMaHHOCTH,

- BOCIIUTaHHUE JIMYHOCTH B KaXKJIOM peOEHKE B MpoIiecce 00yICHHUS.

Cpoxku peanuzaiuy NporpaMMbl: IporpaMmMa paccurTaHa Ha OJIUH YYEOHBIN roj1.

PabGouas mporpamma npeaycmaTpuBaeT oOydyeHue B oobeme 1 dac B HEAENI0, BCETO
34 yaca B roJI.

JlaTel TOpoBeNEeHHS] YPOKOB MOTYT OBITh HM3MEHEHBl TMPU BO3HUKHOBEHUU
HETPEeABUICHHBIX OOCTOSTEILCTB: 00I€3Hb YUUTENS, KApaHTHH, IPa3JHUYHBIC THH U T.II.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00YYarOIIUMHUCS
mporpaMM  cpelHero ooOmero o0pa3oBaHUsA — (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM).  HaydHo-meTogudeckoil  OCHOBOW  juis  pa3paboTKU  TUIAaHHPYEMBIX
pE3yJIbTaTOB OCBOCHUSI MPOTPaMM CpPEIHEro OO0IIero oOpa30BaHUS SBISETCS CUCTEMHO-
JEeSATENbHOCTHBIN MOAXO/.

B cooTBeTcTBHU C CHCTEMHO-/IEATEILHOCTHBIM MOJXO0J0M B CTPYKTYpPE JIMUHOCTHBIX
pe3yJIbTaTOB OCBOGHHUS MpeaMeTa «XUMHS» Ha YpOBHE CpelHero ooiero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLINE:

OCO3HaHUE OOYYAOITUMUCS POCCUMCKON TpaXKAaHCKON MICHTHYHOCTU — TOTOBHOCTH
K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETIECHUIO;

HaJINYU€ MOTUBAIIMHU K OOYUYEHUIO;

LeJICHANpPABIECHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHMH JMYHOCTH HAa OCHOBE
KJTIFOYEBBIX EHHOCTEH U MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M  CIIOCOOHOCTH  OOYYalOIIMXCSI PYKOBOJCTBOBAaTHCS B  CBOEH
JEATENBHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NPUCYIIMMHU LEIOCTHOM CHCTEME
XUMHUYECKOT0 00pa30BaHUs;

HaJIMYME PAaBOCO3HAHUS HKOJOTHUYECKON KYJIbTYPhI U CIIOCOOHOCTU CTABUTH LIETH U
CTPOUTD JKU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHMSI MpeaMeTa «XUMUsS» TOCTUTaloTCs B €JUHCTBE
y4eOHOM M BOCHMTATENBHOM JEATETbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHM M HJi€ajJaMH POCCUICKOIO
Ipa)XJIaHCKOTO OOIeCTBa, MPUHATHIMU B OOIECTBE HOPMaMU U TPABUJIAMU TOBEJICHUS,
CHOCOOCTBYIOIIMMM ~ TpOIlECCaM  CaMOIIO3HAHMS, CaMOPa3BUTUS U  HPABCTBEHHOTO
CTaHOBJIEHHUS TUYHOCTU OOyYaIOIINXCSl.

JInyHOCTHBIE  pe3yJabTaThl  OCBOEHUS  MpeaMera  «XHUMHS»  OTPaXaroT
c(hOpMHUPOBAHHOCTD OIbITA TO3HABATEIILHON U MPAKTUYECKOM AESITEIbHOCTH 00YyUYatoIUXCs
M0 peaNn3aly NPUHATHIX B 00111ECTBE IEHHOCTEH, B TOM YMCJIe B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA'

OCO3HAHMSI OOYYAIOIIMMUCS CBOMX KOHCTHUTYLHMOHHBIX TpaB M OO0S3aHHOCTE,
YBa)KEHHSI K 3aKOHY U MPABOIOPSIKY;



NPEJICTABICHUS O COI[MAIBHBIX HOPMAaX U MpaBHJIaX MEKJIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH IPH CO3JAHUH YIeOHBIX
MPOEKTOB, PENICHUHM Y4YeOHBIX W IIO3HABATEIIBHBIX 3aJa4, BBIMOJTHCHHH XHMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPH aHAIH3€ PA3TUYHBIX BUAOB yUeOHOH EATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY M HaYYHOMY HACJIEAMIO OTEYECTBEHHON
XUMUH;

YBa)KEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHHMSI TOTO, YTO JIOCTH)KEHHMS HAayKd €CTh pe3yibTaT JUIMTEIbHBIX
HAOJIO/ICHNH, KPOMTOTIIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TpyAa YUYEHBIX U
MIPAKTUKOB;

UHTEpeca M II03HABATENBHBIX MOTHBOB B TIOJYYEHHH M IMOCIEIYIOUIEM aHajIu3e
UH(OPMALIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

HPAaBCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTH OIICHMBATh CUTYyalldd, CBS3aHHBIE C XHUMUYECKUMHU SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBApUIIEH C MO3UIIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBHI 3TUX MOCTYIKOB;

4) popmMupoBaHus KyJIbTYPHI 310POBbA:

MOHUMAaHMs LIEHHOCTEH 340poBOro M 0e30MmacHOro odpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

coOnrofieHUsl mpaBuil  O€30MacHOTO OOpalleHuss C BElecTBaMH B OBITY,
ITOBCETHEBHOW KNU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TPAaBWJI MHIUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTro
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3OPOBBIO U KU3HU JTIOJCH;

OCO3HAHMS TIOCIICJICTBUH ¥ HENPHUSATHS BPEIHBIX MPUBBIYEK (YyHOTpPEOICHUS
AJIKOT0JIsl, HAPKOTUKOB, KypeHUsl);

5) Tpy/10BOro BOCIMTAHUSI:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIEAO0BATEIBCKON NEesSTEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPYECKON U IPYTHX BUAAX NCATEIHHOCTH;

YCTAaHOBKM HAa aKTHBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIHMAIHLHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETrO Kjacca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY M3YYCHHIO Mpodeccuil pa3inuyHOro pojia, B TOM YHUCIIE
Ha OCHOBE MPUMCHCHHMS MPEIMETHBIX 3HAHUHN 110 XUMUH;

YBXXEHHUSI K TPYAY, JIIOASIM TPYJla U pe3yabTaTaM TPYIOBOM NeATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIbHOM TPACKTOPUU OOpa30BaHMS,
Oynymeld mpodeccur | peanu3alnuyd COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrHYeCKOr0 BOCIIUTAHMS

OKOJIOTUYECKH  I1eJIeCOO0pa3HOrO0 OTHOUICHHS K TIPUPOAC, KaK HWCTOYHHKY
CYIIECTBOBAHUS JKU3HH Ha 3emiie;

MOHUMAHMUS  TJI00AJBHOTO  XapakKTepa OJKOJOTUYECKUX  MpoOJeM,  BIIHASHHUS
IKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MTPUPOTHON U COIUAIBHOM Cpeibl;

OCO3HAHUSI HEOOXOAMMOCTH WCIIOIh30BAHUS JOCTIDKEHUH XWUMHH JJISl PEIICHUS
BOIPOCOB PALMOHATILHOTO MPUPOIOTIONb30BAHNUS;



AKTUBHOTO HENpUATUS JACUCTBHM, MPUHOCSIIMX BpEll OKPYXKAOLIEH MPUPOTHOM
cpele, YMEHHS [MPOTHO3UPOBATH HEOJIATONPUATHBIE DKOJOTUYECKHUE MOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOTO DKOJIOTHYECKOTO MBIIIICHUS, YKOJIOTHUECKON KYJIBTYPBI, OIbITa
JESITENIBHOCTH  DKOJIOTUYECKON HAMpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHOW, KOMMYHHKATUBHOM M COLIMAJIBHOM TMpaKTHUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO MPOTUBOCTOSATH UICOJIOTUN XeMOohoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHCHU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (OPMUPOBAHHH
pallMOHANILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IEJIOCTHOTO TpEJCTaBiIeHUs 00
OKpYXalolleM MHpe KaK O €IWHCTBE NPUPOJAbI M 4YeJIOBEKa, B TMO3HAHUU TMPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON ITUBUIIM3ALIMU: B €€
I'YMaHUCTUYECKOM HAMpPaBICHHOCTH W BaXHOW pOJIM B CO3JlaHUUM HOBOM  0asbl
MaTEPHATLHON KYJIbTYphI, PEHICHUH TJI00ATBHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPhEBOW, DHEPTETHUCCKON, MUIIICBOW U IKOJIOTHYCCKOW 0€30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, OOECIEYEHUH YCJIOBHM YCIEUIHOTO TpyAa M IKOJIOTUYECKU
KOM(DOPTHOM JKM3HU KaXKJO0T0 WieHa 00IecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHMMAHHS CYINTHOCTH METOJOB ITIO3HAHMSI,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh MOJIy4aeMble 3HAHUS
JUIsT aHalin3a M OOBSCHEHUS SBICHUU OKPYXKAIOIIETO MHUpAa W IMPOUCXOMAAIIUX B HEM
W3MCHCHHI, YMEHUS JeNaTh OOOCHOBAaHHBIC 3aKIFOUCHUS HAa OCHOBE HAyYHBIX (DAKTOB U
UMEIOIIUXCSI TAHHBIX C TEJIBIO TIOTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOh30BaTh XUMHUYECKUE 3HAHUS IS PEIICHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO U MCCIIeIOBATENbCKOM I TEIIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW MO XUMHH B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSMH;

WHTEpeca K OCOOEHHOCTAM TpyAa B pa3nuuHbiXx cdepax mpodeccnoHaabHON
NESITENIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUS YYCOHOTO NMpeaMeTa «XHUMHs» Ha YPOBHE
cpenHero ooiero o0pa3oBaHus BKIIOYAIOT!

3HAYUMBIE TUISE dbopmupoBaHus MHUPOBO33PECHHUS 00y4aroIuXCst
MEXIUCIUILTMHAPHBIE  (MEXKMpPEIMETHBIC)  OOIMIEHAyYHbIC  TIOHATHS,  OTPAKAIOIINC
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUPa M CICHU(PUKY METOJOB MO3HAHMS, UCIIOIh3YEMbIX B
€CTECTBCHHBIX HayKax (MaTepwsi, BEIEeCTBO, JHEprus, SBICHHUE, TPOIECC, CHUCTEMA,
HAyYHBIM (paKT, TPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEIOBAHUE,
HaOJTI0JICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPyTHE);

VHUBEpCAJIbHbIE  y4eOHble jeiicTBusl  (TTO3HABaTEIbHBIE, KOMMYHHKATHBHEIE,
perynsTuBHbIE), oOecnednBarone (HopMupoBaHHE (QYHKIMOHAIBHOM TPAMOTHOCTU H
COIMAJILHOM KOMIICTCHIIMH 00YyJaronuXcs;

CIIOCOOHOCTh  O0YYarONUXCsl HMCIOJb30BaTh OCBOCHHBIC MEXKIUCIUTLIMHAPHEIC,
MHUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBbIC Y4eOHBbIC JCUCTBHS B MO3HABATEILHOU U
COLIMAJIbHOM TTPAKTHKE.

MeTtanpeaMeTHbIC Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMH
M03HABATEIHLHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBHUSIMH.



OBiageHne yHuBepCcaJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH A€l CTBUAMMU:

1) 6a30Bble JJOrHYeCKHe TeHCTBUSA:

CaMOCTOATENBHO (HOPMYIMPOBATh U AKTYAIM3HPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;

ONPEEIATh LIENIU JEATENBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUHU UX JOCTHKECHMS,
COOTHOCHTB PE3YNbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEISIMU;

MCII0JIb30BATh MPU OCBOEHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBILIUIEHHS] — BBIIEIATh
XapaKTepHble IPU3HAKM IIOHATHM M YCTAHAaBIMBAaTh MX B3aMMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOIIME MOHATUSA 111 OOBSICHEHUS OT/IENIbHBIX (DaKTOB U SBJICHU;

BBIOMpPATh OCHOBAHMSI M KPUTEPUHU MJIs KIAacCU(UKAIMM BEIIECTB M XUMUYECKUX
peakuuii;

YCTAaHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBS3H MEXKIY N3y4aeMbIMU SBICHUAMY;

CTPOMUTBH JIOTMUYECKUE PACCYXICHUS (MHIYKTUBHBIC, IEIyKTUBHBIE, [0 aHAJIOIMH),
BBISIBJISITh  3aKOHOMEPHOCTH M NIPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHMSIX,
(opMyIMpPOBaTh BHIBO/BI M 3aKJIIOUEHMS;

IPUMEHATh B IPOLECCE TO3HAHMS, HCIONb3YEMbIE B XUMHUU CHUMBOJIMYECKHE
(3HAKOBbIE) MOJIEIH, MPEOOPa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUI 3HaK
(cuMBOJI) BlIeMEHTa, XUMHUYecKkas (opmyna, ypaBHEHME XHMHUYECKOM peakuud — Mpu
peleHNr Yy4eOHBIX MO3HABaTENbHBIX W TNPAKTUYECKUX 3ajlad, NPUMEHSTh Ha3BaHHBIE
MOJIETIbHBIE TIPEJICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX NMPU3HAKOB U3Y4aE€MbIX BEILECTB
Y XUMHYECKHUX PEAKIUM.

2) 6a3oBbIe UCCIeN0BATEIbCKHE NeliCTBUSA:

BJIIaJIETh OCHOBAaMH METOJI0B HAYYHOT'O IT03HAHUS BEILIECTB U XUMHUYECKUX PEAKLUI;

dbopMynupoBaTh LETU M 3aJa4d HCCIEJAOBAHMS, HCIOJb30BAaTh IOCTABIIEHHBIE U
CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAUECTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI /11 (DOPMHMPOBAHMS THUIIOTE3bl IO IPOBEPKE IPABMWIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

BJIJIETh HAaBBIKAMU CAMOCTOSITEJIBHOTO IUJIAHWPOBAHMS U MPOBEACHUS YUEHUUYECKUX
IKCIEPUMEHTOB, COBEPILIEHCTBOBATH yMEHHs HaONIOAaTh 3a XOJIOM  Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, GOopMYyIUPOBaTH 000OIIEHNUS U BBIBOIbBI
OTHOCHUTENIBHO JOCTOBEPHOCTU PE3YJbTATOB HCCIIEIOBaHUS, COCTaBISATh OOOCHOBAHHBIN
OTU€T O MpoJIeTaHHON paboTe;

MpPUOOPETaTh OMBIT YYCHHUECKOW HCCIIEOBATEIBCKOM U MPOSKTHOM JesSTEIhHOCTH,
HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ unpopmanuei:

OPHEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(GOpMaIUH (HAy4YHO-TIOMYJISIpHAs
JUTepaTypa XMMHYECKOrO COJAEpkKaHMs, CIpaBOYHbe MocoOus, pecypcel WHTepHeTa),
AQHAIM3UPOBATh MHPOPMALIMIO PA3NUYHBIX BUAOB M (OPM NpEACTaBICHUS, KPUTUUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTE;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHATh PA3JIMYHbIE METOJbI IPU MOUCKE U 0TOOpe
uH(popMaluu, HeoOXOIMMOM J1JIs1 BBIMOJIHEHUS YYEOHBIX 3aa4 ONPEeIEHHOTO TUIIA;

npuoodpeTaThb OTBIT MCIIOJIb30BAHMUS UH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3InYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANIbHYIO (OpMY MpeACTaBICHUS HHGOpPMAIIH
(cxeMbl, rpaduKu, AUarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BATh HAy4YHBIM $A3BIK B KAa4eCTBE CPEACTBA IPHU PadOTE C XUMHUYECKOU
uH(poOpMaLUel: MPUMEHATh MEXIpeAMEeTHbIE (PU3NYecKne M MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

MCIOJIB30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISATHOCTH.



OBJ1aieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHU 1eHICTBUSIMH:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMoil TeMbl B XOJA€ Juaiora
W/WIM TUCKYCCUU, BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOU MPETIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS MIPEIJIOKEHHON 3a]1a4K;

BBICTYyaTh C IPE3EHTAIlMENl  pe3yJIbTaTOB  IIO3HABATEIBHOM  JI€ATEJIbHOCTH,
MOJIyYEHHBIX CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUH
XUMUYECKOTO OSKCIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aluy Y4eOHOro mpoekTa U (HOPMYIUPOBATH BBIBOJbI
[0 pe3yibTaTaM IMPOBEAEHHBIX HUCCIEAOBAHUN IYTEM COIVIACOBAaHUSA MO3ULMN B XOHE
00CyXIeHusl 1 0OMEHAa MHEHUSIMU.

OBjaieHNe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH /1€/iCTBUAMM:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh M OCYIIECTBIIATH  CBOKO  IIO3HABATEIbHYIO
NESITENbHOCTD, ONpeAeIisas e€ e U 3aJa4k, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOANMMOCTHU
KOPPEKTUPOBATh TMpeJiaraéMblii ajJrOpuTM JCHCTBUM TMpPU BBINOTHEHUU YUEOHBIX H
HCCIIe0BATEILCKUX 3aj7ad, BBHIOMpaTh Hambosjee 3(PQGEeKTUBHBIN CHOCOO0 WX pEIICHHS C
Y4E€TOM IOJTYUYEHHS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKLINSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEITEIBHOCTH HAa OCHOBE CaMOaHalIu3a H
CaMOOIICHKH.

MHNPEIMETHBIE PE3YJIBTATHI

11 KJITACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUSI Kypca «OOImass u HeopraHWYecKas XHUMHS
OTPaXKaIoT:

chOpMUPOBAHHOCTh MPEJCTABICHUI: 0 XMMHYECKOW COCTAaBJISIONIEH €CTEeCTBEHHO-
HAay4YHOU KAapTHUHBI MHUpPa, POJIM XMUMHUHU B MO3HAHWUU SIBICHUU MPHUPOJBI, B POPMUPOBAHUM
MBIIUICHUS] U KyJIbTYphI JUYHOCTH, €€ (PYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM s
pelleHrs MPAKTHUYECKUX 3a/lad U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CpELE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHMX 3HAHWW, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMUYECKHUU IJIEMEHT, aTOM, U30TOIl, S-, P-, 0- AJIEKTPOHHBIC OPOUTATIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD, JIEKTPOOTPHUIIATEIILHOCTh, CTENIEHB
OKHCJICHUS, XUMHUYECKass CBs3h (KOBAJCHTHAs, WOHHAs, METaJUTMyYecKasi, BOJIOPOJHAsA),
KpUCTAJUIMYECKAasT pEHIETKA, THUIbl XUMHYECKHX pPEaKIUd, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  JJIEKTPOIUTHYECKAs JUCCOLMALUs, OKHUCIMTEIb, BOCCTAHOBUTED,
CKOPOCTh XMMHUYECKOW peaKIuu, XUMUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopusd
ANEKTPOJIUTUYECKOM auccouuanuu, nepuoaumyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHNUSI U IIPEBPAILICHUS SHEPTUU IIPU XUMUYECKUX
peaklusiX), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)KaIUe B OCHOBE MOHUMAHMSI MPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBICHUU,
¢dakToNoruyeckre CBEJCHHUS O CBOICTBaxX, COCTaBe, IMOJNYy4YeHUM U 0Oe30MacHOM
UCTOJIb30BAHUM  BAXKHEHIIMX HEOPTraHWYECKUX BEHIECTB B OBITY W MPaKTHUYECKOU
JIEATENIbHOCTH YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHHU  BBISABISATH  XapaKTEpHbIC TMPU3HAKU  TOHSATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME NOHATHS IPU ONIMCAHUU
HEOPraHWYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAaHHOCTh ~YMEHHH  HCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY ISt
cocTaBjeHUs (OpMYJ BEIIECTB M ypPaBHECHUW XUMUUYECKHX PEAKIUN, CUCTEeMATHYECKYIO
HoMmeHknarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTACJIBHBIX HEOPTAaHUYECKHUX BEILECTB
(yrapHslif Ta3, YrJICKUCIIBIM ra3, aMMHUak, raméHas W3BeCTb, HeraméHasi U3BeCTb, MUThEBas

coJia, MUPUT U ApYyTHUE);



chOpMUPOBAHHOCTh YMEHHM OMNpeAeNaTh BAJICHTHOCTb M CTENEHb OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHMSX PAa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOW CBSI3U
(koBajieHTHAas, MOHHAs, METa/UIMuecKasi, BOJOpPOJHAs) B  COCAUHEHUSX,  THII
KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BeIllecTBa (aTOMHas, MOJICKYJISIpHAsl, MOHHAs,
MeTaJTNYecKas), XapakTep Cpeibl B BOJAHBIX PACTBOPAX HEOPTaHMYECKUX COCIMHEHUN;

chOpMUPOBAaHHOCTh YMEHHI YCTaHABIMBATh MPUHAMICHKHOCTh HEOPraHMYECKUX
BEILIECTB MO MX COCTaBY K OMPEEIEHHOMY KJIACCY/TPyIIe COeJUHEHUM (MPOCThIE BEIIECTBA
— METAJLJIbl U HEMETAJUTbI, OKCUJIbI, OCHOBAHMUSI, KUCIIOTHI, aM()OTEPHbIE THUPOKCHIBI, COJIH);

chOpMUPOBAaHHOCTh YMEHUN paCKpbIBATh CMBICH Tepuoaudeckoro 3akona J[. H.
MenneneeBa © JEMOHCTPUPOBATH €ro CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO W
IPOrHOCTUYECKYIO (D yHKLINU;

chOpMUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuonioB [lepuoanueckoit CUCTEMBbl XMMHUECKHX AJIEMEHTOB
J. W. MenngeneeBa, UCHONB3ysl TMOHATUS «S-, P-, 0-dIEKTpPOHHBIE OpOUTAIHY,
«IHEPTreTUYECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIIEMEHTOB W MX COCAMHEHMH MO TmepuonaM u rpynmnaMm llepuogndeckoil cUCTeMbl
xumuueckux 3eMeHToB JI. 1. Menneneena;

c(hOpMUPOBAaHHOCTh, YMEHUU XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBa HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPXKIIATh CYIECTBOBAHUE
TEeHETUYECKON CBSI3M MEXKJy HEOPTaHMYEeCKHMMH BEIIECTBAMU C TIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

chOpMUPOBAaHHOCTh yYMEHHS  KJIACCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU  TI0
pa3IMYHBIM TpHU3HAKaM (YHCIYy M COCTaBY PEAarupyroluX BEIIECTB, TEIJIOBOMY 3 (heKTy
peaKiny, U3MEHEHUIO CTETICHEH OKHUCIICHUS AJIEMEHTOB, OOPAaTUMOCTH PEAKIMHU, y4aCTUIO
KaTaan3aTopa);

chOpMHUPOBAaHHOCTh YMEHUU COCTABIISITH YPABHEHHUS PEAKIMN pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpaIIEHHBIC YpaBHEHUS peakifii HOHHOrO OOMEHa, YYUTHIBAsl YCIIOBUS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 10 KOHIIA;

c(hOpMUPOBAaHHOCTh YMEHUN MPOBOJIUTH PEAKIINU, TOATBEPKIAONINE KaueCTBEHHBIN
COCTaB pAa3JIMUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTaHUUECKUX BEIIECTB;

c(hopMUPOBAaHHOCTh yMEHUH pacKpbIBaTh CYIIHOCTD OKHCITUTEIBHO-
BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEJACTBOM COCTABJICHHSI SJEKTPOHHOTO OallaHca 3THX
peakuuii;

c(hOpMUPOBAHHOCTL YMEHUM OOBACHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peaKkiuu OT pa3W4YHBIX (HAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO DPABHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicTeus (npunuun Jle [latense);

c(hOopMUPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh XMUMHUYECKHUE MPOIIECCHI, JICKAIINUE B
OCHOBE TMPOMBIIIUICHHOTO  TMOJYYEHHS CEpPHOW  KHCJIOTHI, aMMHakKa, a Takke
c(hOpMUPOBAHHOCTh TPEACTaBICHUN 00 OOMIMX HAYYHBIX MPHUHIIUIIAX W IKOJOTHYSCKHUX
npobiieMax XMMHYECKOTO IMPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHUU MPOBOJIUTH BBIUYMCICHUS C HCIOJIB30BAHUEM MOHSITHUS
«MaccoBas JIOJis BEIIECTBAa B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX
peakiMsaX, MacCchl BelllecTBa WJIM 00bEMaA Tra3oB MO HM3BECTHOMY KOJWYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, TEMJIOBOro 3(ddekxra
peaKIMu Ha OCHOBE 3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS
SHEPTUH;

chOpMUPOBAaHHOCTh YMEHHH COOMIOJaTh TIpaBUja TOJb30BAaHUSA XUMHUYECKOU
MoCy1I0M 1 1abopaTOPHBIM O0OpPYOBAaHUEM, a TAK)Ke MpaBUjIa OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIHUSIMH I10 BHITIOJTHEHUIO JTa0OPATOPHBIX XUMUUYECKUX OITBITOB;



c(OPMHUPOBAHHOCTb YMEHUH IJIAHUPOBATH U BBINOJIHATE XUMUYECKUI SKCIIEPUMEHT
(pa3ioxeHHe INepokcHuja BOJOPOJA B IPUCYTCTBUM KaTajau3aTopa, OMIPEIESIEHHE Cpebl
pacTBOpPOB BEIIECTB C IMOMOIIbI0 YHUBEPCAIBHOIO HWHAMKATOPA, BIMSHHUE pPa3IMYHbIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH peaklMH, peaKlM HMOHHOrO OOMEHa, KaueCTBEHHbIE
peakuu Ha cyibdar-, KapOOHAaT- M XJOPUI-aHUOHbBI, Ha KAaTHOH aMMOHHUS, peIlleHUe
HKCIEPUMEHTANIBHBIX 3a1ad nmo TemMaMm «Mertamisl» n «Hemeramibl») B COOTBETCTBUM €
NpaBWIAMH TEXHUKU O€30MaCHOCTH HpH OOpalleHUH € BEUIeCTBAaMU U J1a0OpaTOPHBIM
000pyI0BaHUEM, IPECTABIATh PE3yJIbTaThl XUMUUECKOTO SKCIIEPUMEHTa B (JOpME 3amucu
YPaBHEHHUI COOTBETCTBYIOIIMX pEAKIMH M (OPMYIMPOBATh BBIBOJBI HA OCHOBE 3THUX
pE3yIbTATOB;

cOpPMHUPOBAHHOCTh ~ YMEHMH  KPUTUYECKH  AHAIU3UPOBATH  XMMHUYECKYIO
UH(pOpMALHIO, MTOJYYaEMYI0 U3 pa3HbIX MCTOUYHUKOB (CPEICTBA MacCOBOM KOMMYHHKAIUH,
WuTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUI COOIIOATh MpaBWIa HKOJOTHYECKH LENecO00pa3HOro
HOBEJICHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B LIEISAX COXPAHEHMS CBOETO 370POBbs U
OKpYXKalollell MNPUPOJHOM Cpeabl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUSA Ha JKUBBIE
OpraHu3Mbl OMNpeEeNEHHBIX BellecTB, MOoHMMas cMmbichn mnokaszatens [IJIK, mosicHsaTe Ha
npuMepax CrnocoObl YMEHBIIEHHsS W MPEJOTBPALIEHUS HMX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa;

s Oo0y4yarolmMXcsi C OTrpaHMYEHHBIMH BO3MOXHOCTSIMH  3/I0POBbSI:  yMEHHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKHX
SIBJICHUH;

JUIS CJETBIX M CJIA0OBUIAMIMX OOYYarOMIMXCS: YMEHHE MCIIOJIb30BaTh pPEIbe(HO-
TOYEUYHYIO crucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XuMuueckux Gopmyot.

COAEPKXAHUE YYEBHOI'O IPEAMETA, KYPCA

11 KIIACC

OBIIAA N HEOPTAHUYECKAA XUMUA

Teopernyeckrue OCHOBbI XUMUH

XUMUYEeCKUi 3eMeHT. AToM. Sapo aTroma, M30TONBL. DJIEKTpPOHHas 000JIOYKa.
DHepreTUUecKue YpOBHH, TMOAYPOBHU. ATOMHBIC opOuTamu, s-, P-, d- DJIEMEHTHI.
OCoOOeHHOCTH pacIpesieleHnsl 3JIeKTPOHOB MO OpOMTasIM B aTOMax 3JIEMEHTOB IMEPBBIX
4eThIPEX MEPUOA0B. DINEKTPOHHASI KOHPUTYypaLus aTOMOB.

[lepnonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux nemeHToB J[. .
MenpeneeBa. CBs3b nepuoanyeckoro 3akoHa M Ilepmonmyeckoil cUCTEMBl XMMHUYECKHX
anemeHtoB [J[. WM. MenneneeBa C COBPEMEHHOW TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M O00pa3yeMbIX HMHU
IIPOCTBHIX U CJIOYKHBIX BEIIECTB 110 TPyIIaM U NepuoaaM. 3Ha4€HHUE MEPUOJUIECKOIO 3aKOHA
B Pa3BUTHHU HAYKHU.

CrtpoeHue BemiecTBa. XUMHUYEcKasi CBsA3b. Buabl XMMHUECKOW CBA3U (KOBaJIEHTHAs
HEeMoJsIpHAsT ¥ TOJsIpHAsi, MOHHAs, MeTaJunueckas). MexaHu3mbl 00pa3oBaHuUs
KOBQJICHTHOW XHMHMYECKOW CBS3M (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN). Bomoponnas
CBsI3b. BaJlleHTHOCTh. DNEKTPOOTpULATENBHOCTh. CTeneHb OKUCIEeHUs. VIOHBI: KaTUOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BellecTBa. UMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
TUIA KPUCTAUIMYECKON PELIETKU.



[TonsTue o nucnepcHeIX cucreMmax. MICTMHHBIE M KOJUIOMIHBIE PacTBOpBL. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanms neopraHmdeckux coequHeHnid. HomeHkiaTypa HEOpraHWYecKHX
BEIIECTB. |'eHeTHYECKast CBA3b HEOPIAaHMYECKHUX BEIIECTB, MPUHAICKANIUX K PA3ITUYHBIM
KJ1accam.

Xumnueckas peakuus. Knaccudukanus XMMHUUECKUX peaklyil B HEOPraHUYECKOW U
OpraHMYeCKOW XHWMHH. 3aKOH COXPAaHEHHS MAacChl BEUIECTB, 3aKOH COXpaHEHUs U
IIPEBPALLEHUS PHEPTUU IIPU XUMUUECKUX PEAKLIUAX.

CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT pa3IMuHbIX (pakTopoB. OOpaTUMbIE PEAKIHH.
Xumuueckoe paBHoBecHe. DAaKTOPHI, BIUAIOMKME HA COCTOSHUE XHUMHYECKOTO PABHOBECHS.
[Tpunnun Jle [larense.

Onextponutnueckas aucconmanus. CuwibHble U ciadble 3ekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILLECTB: KUCIAsA, HEUTpabHas, IEJ0YHAas.

OKUCIUTENbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUH.

OKCNEpUMEHTAJIbHBIE ~ METOJbl  W3YyYEHHMsS BEIIECTB M HUX  IPEBpaAILCHUM:
neMmoHcTparusi Tabnun  «llepuogumyeckass cucrema xumudeckux snaementoB J[. .
MeneneeBay, U3ydeHUE MOJCIICH KPUCTAUNIMUECKUX PEHIETOK, HAOII0IeH e

Y OINMHMCAaHUE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHAA
BOJIOpPOJIa B MPHUCYTCTBUM KaTallU3aTopa, OMNPEACIICHUE Cpeibl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHHUBEPCAJIBHOTO WHIUKATOPA, PEaKIMH HWOHHOTO OOMEHa), MpOBEICHUE
MpaKTUYECKOW paboThl «BimsHUE pa3muyHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKIum.

Pacuérnrle 3agagn.
Pacuérel Mo ypaBHEHUSM XHMHUYCCKHX PEAKIUH, B TOM YHCIIE TEPMOXUMHYCCKHE
pacdEThl, pacYETHI C MCIIOIL30BAHUEM TTOHATHS «MacCOBast 10JIs BEIECTBAY.

Heopraunueckas xumus

Hemerannel. Ilonoxenune HemeramioB B llepmogmyeckoil cucTteMe XUMHUYECKHX
anemeHnToB J[. . MenneneeBa u 0cCOOEHHOCTH CTpOeHHsI aToMOB. Pu3nueckue CBONCTBA
HEMETAJUIOB. AJUIOTpONHS HEMETAIOB (Ha MpuMepe Kuciopoaa, cepol, ¢dochopa u
yIJIepoJia).

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAIOB (TaJlOT€HOB, CEPHI, a30Ta, ¢ocdopa,
yriaepoga M KpeMHHUSI) M HMX COSAMHEHHH (OKCHJIIOB, KHUCIOPOJCOICPIKAIINX KHCIOT,
BOJIOPOAHBIX COEIUHEHUN).

[IpumeHeHne Ba)KHENIIMX HEMETAJIOB U UX COEMHEHHIA.

Merauibl.  [lomoxenne wMeraiuioB B [lepuoanueckoid CUCTEME XUMHYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX O0OJIOUYEK aTOMOB
metamuioB.  OOmme  ¢uzmyeckue  cBoiictBa  MeTauioB.  CrutaBel  METaslIOB.
DNEeKTPOXUMUYECKUH PsI/i HAIPSHKEHU METaJlIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpWM, Kadui, KalbliUi, MarHui,
ATIOMUHUH, [IUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHECHUM.

OO6mme ciocoObl mofy4eHus: MeTauioB. [I[puMeHeHne MeTaaoB B OBITY U TEXHUKE.

DKCHEepUMEHTANIbHbIE METOJbl M3YyUEHUsI BELIECTB U UX NPEBpallleHUM: HU3yyeHue
KOJUTeKIIUU «MeTalljibl U CIJIaBbl», 00pa3I[OB HEMETAIJIOB, PEIICHUE YKCIIEPUMEHTATBHBIX
3a7a4, HAOJIOIGHWE W ONHUCAaHWE JIEMOHCTPALIMOHHBIX M JAOOPAaTOPHBIX OMBITOB



(B3amMoOIeiCTBUE THAPOKCH/IA ATFOMUHUS C PACTBOPAMH KUCJIOT U IIeJI0YEH, KaYeCTBCHHBIE
peaKIuu Ha KaTHOHBI METAaJIIOB).

Pacuérnrble 3agaun.

Pacuértel Macchl BemecTBa Uil 00bEMA ra3oB M0 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PacYEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIIM OHO U3 BEIIECTB UMEET MPUMECH.

Xumus U )KU3Hb

Ponp xuMum B oOecrneyeHHM HKOJIOTMYECKOW, DSHEPreTMYeCKOM M IHUIIEeBON
0€30MMacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE 0 HAyYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHYECKUX PEAKIIHIM.

[IpencraBnenuss 00 OOIMX HAyYHBIX MPUHIMIAX IPOMBIIIJIEHHOIO MOJYyYEHHS
Ba)KHEHMIIINX BELIECTB.

YenoBek B MHpe BEIIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIIBHBIE MaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTe€pHUalIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTEPUAJIbI ISl DJIEKTPOHUKH,
HaHOMAaTepualbl, OpraHMueCKue U MUHEPAJIbHbIE yIOOPEHHUS.

XHAMHMS ¥ 310POBBE YEIOBEKA: MPAaBUIa UCIIOJIB30BAaHMS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOTO MCIIOIb30BAaHUS IPENAPATOB OBITOBOM XUMUHI

B [TIOBCEHEBHOM KU3HH.

MexXnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeaIMETHBIX CBS3€M MpU HM3ydyeHUM OOIIe UM HEOpraHUYecKOn
xuMun B 11 Kjacce OCyHIECTBIISIETCS 4epe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATUMN, TaK U MOHATUH, SBJISIOIINXCS CUCTEMHBIMU JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAY4YHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHATHUS: Hay4YHBIH ()aKkT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KJIacCU(pUKAIUs, T[EePUOJUYHOCTb, HAOJIOJIEHHE, OSKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, SIBICHHUE.

®dusuka: MaTepusi, SHEPIUs, Macca, aToM, MIEKTPOH, IIPOTOH, HEUTPOH, NOH, U30TOII,
palMOaKTUBHOCTb, MOJIEKYJIa, DHEPreTUUYECKUH ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUME BEIIeCTBa, (PU3MYECKUE BEIUYMHBI U EIUHUIBI MX H3MEPEHUs,
CKOPOCTb.

buonorus: knerka, opraHu3M, ’KOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE TOPOABI, TOJE3HbIE HCKOMAEeMble, TOILIUBO,
pecypcesl.

TexHomorus: XuUMUYecKas IPOMBILIJICHHOCTb, METAUIyprus, HPOU3BOJCTBO
CTPOUTENIBHBIX ~ MAaTEpUANIOB,  CEIBbCKOXO3SMCTBEHHOE  INPOU3BOACTBO,  IHUUICBas
IPOMBIIIJIEHHOCTD, (papMalieBTHUeCKasi MPOMBIIUIEHHOCTb, TPOU3BOICTBO KOCMETHUYECKHX
IIpenaparos, IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuasos, AJIIEKTPOHHAS
IIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HaumeHnoBanue pa3ziesioB 1 TeM IpOrpaMMbl ‘ KosmuectBo yacoB DnekTpoHHbIE (IUPPOBEIE)

n/m Beero|| Konrponbusie || Ilpakruueckue obpazoBatenbHEIC peCypehl

paboThl paboThl
|Pa311e.11 1. TeopeTuveckne 0OCHOBbI XUMHH ‘
1.1 ||Crpoenue atomoB. Ilepuonnueckuii 3akoH u [lepuoauueckas 3
cucteMa xuMuieckux sneMeHToB /. 1. Menneneesa

|1.2 HCTpOGHI/Ie BelecTBa. MHOTOOOpasue BEIeCTB H 4 H H H ‘
|1.3 HXI/IMI/IquKHe peaxkuuu H 6 H 1 H 1 H ‘
|I/IT0ro 0 paseny H 13 H H H ‘
|Pa3)1eJ1 2. Heopranuyeckasi XuMust ‘
21 |Meramm: L6 | | | |
|2.2 HHeMeTaJIJIH H 9 H 1 H H ‘
|2.3 HCB;BL HEOPraHUYECKUX U OPTaHMYECKHUX BEIIECTB H 2 H H H ‘
|I/IT0ro 10 pasfeny H 17 H H H ‘
|Pa3)1e.11 3. XuM#usl ¥ KH3Hb ‘
|3.1 HXI/IMI/H{ 1 KU3Hb H 4 H H H ‘
|I/IT0ro Mo pasaeny H 4 H ‘
|OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 2 I 3 [ |




ITOYPOYHOE IINTAHUPOBAHME

11 KUIIACC

Ne Tema ypoka KonuuectBo yacos DneKTpOHHbIE
n/m udpoBsie

Bcero||Kontponbabie|| [IpakTndeckue o0pasoBaTeIbHbIC
paboThI paboThsI pecypebl

1 || Xumuueckuii aneMeHT. ATOM. 1
DJeKTpOoHHAs KOH(DUTYyparus
aTOMOB

"

[Tepuoandeckuii 3aK0H U 1
[lepuoaunueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenpeneeBa, UX CBS3b C
COBPEMEHHOM Teopuen
CTPOECHHS aTOMOB

il

3aKOHOMEPHOCTH H3MCHCHHSI 1
CBOICTB XUMHUYECKUX
AJIEMEHTOB U UX COCIMHEHUN
[0 rPpyNIaM U Mepuoam.
3HayeHUe NepUuoIMIECKOro
3aKOHA U CHCTEMBbI
XUMHUYECKHUX 3jieMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HayKU

7

CTpoeHue BellecTBa. 1
XuMHudecKkas CBSI3b, €€ BU/IHI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

7

BaneHTHOCTB. 1
DIIEKTPOOTPUILIATETHHOCTb.
CreneHb OKUCIIEHHUS.
BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

il

[ToHsATHE O TUCTIEPCHBIX 1
cucremax. MctuHHbIe 1
KOJUIOHMTHBIE PACTBOPBI.
MaccoBas 10J1s BellecTBa B
pacTBOpe

7

Knaccudukanus u 1
HOMEHKJIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTnueckas cBA3b
HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KIIACCOB

il

Knaccugukarus XuMruuecKkux 1
peaknyii B HEOPraHU4IECKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXPAHEHHsI MACCHI BELIECTB;
3aKOH COXpaHEHUs U
IIPEBPAILECHHS SHEPTUU TIPH
XUMUYECKHUX PEaKLUAX




Tema ypoka

KomnyectBo yacos

Bcero

KonTponbHeie
paboThl

IIpakTrnueckue
paboThI

DIIeKTPOHHBIE
nr(ppoBkIe
obpazoBaTenbHbIE

pecypcsl

CKOpOCTh peakiu.
OOpaTtumble peakuu.
XUMHUYECKOE PaBHOBECHE

ITpakTuueckas padota Ne 1.
«BnusHue pa3nuyHbIX
(bakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DJIEKTPOIUTHYECKAS
nuccounanus. [lonstue o
BOZIOpOAHOM ToKka3aTene (pH)
pactBopa. Peakiium noHHOTO
obmena. ['maponus
OpPTaHHYECKUX H
HEOPraHMYECKUX BEIICCTB

OKHUCIMTEIIHLHO-
BOCCTAaHOBUTEJIHHBIC PEAKIINH.
[TonsiTue 006 3eKTpOIIHU3E
pacIJIaBOB U PACTBOPOB COJICH

KonrtponbHas padora 1mo
pazneny «Teoperndeckue
OCHOBBI XUMHHN»

MerTannsl, HX IOJI0KEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX d1eMeHTOB /1. H.
Menzeneesa u 0COOCHHOCTH
cTpoeHus aromoB. O0mIHe
¢duznyeckue cBoiicTBa
METaJIoB

CIutaBsl METAIIOB.
DIEKTPOXUMUYECKUN PSITT
HaANPSDKEHUH METalIoB

XHMHUYECKHE CBOMCTBA
Ba)KHEHUIITNX METAIIOB
(HaTpuil, Kanui, KanbIUi,
MarHui, alnroMUHHIN) U UX
COE€IUHEHHUI

XUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COeOIUHEHUN

XHUMHUYEeCKHE CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

[TpakTrueckast paborta Ne 2.
"Pemenne
SKCTIEPUMEHTAIBHBIX 33724 110
TeMe «MeTaIb»"

Hemertamnel, UX Hon0KEHUE B
[Tepuoauueckoil cucteme

XUMHYECKHX 3eMeHToB /1. H.




Tema ypoka

KomnyectBo yacos

Bcero

KonTponbHeie
paboThl

IIpakTrnueckue
paboThI

DIIeKTPOHHBIE
nr(ppoBkIe
obpazoBaTenbHbIE

pecypcsl

MenneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMepe
KHCJIOpOJIa, cepbl, hocdopa u
yriepoia)

XUMHUYECKHE CBOUCTBA
rajioreHoB, CEphbl U X
COCIUHEHUN

XHUMHUYEeCcKHe CBOMCTBA a30Ta,
docdopa u X coeTMHCHUN

XUMHYECKUE CBOUCTBA
yriaepojaa, KpeMHUS U X
COETUHEHUN

[IpruMeHeHne BaXHEUIINX
HEMETAJJIOB U UX COENMHEHUIN

O0001IeHNE U CHCTEMATH3AINS
3HaHui o TeMe «HemeTramiby.
Brluncnenus 1o ypaBHEHUSAM
XUMHYECKMX PEaKIuii 1
TepMOXI/IMI/I‘ICCKI/IC paC‘IéTI)I

[TpakTuyeckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAIIbHBIX 33/1a4 0
Teme "HemeTamabr"»

KonTponbHas paboTa no remam
«Mertamiae» n «HemeTamisry»

HeOpFaHI/I‘{eCKHe u
OpTraHU4YC€CKUC KHUCJIOTHI.
HeOpFaHI/I‘{eCKHe u
OpTraHN4YCCKUC OCHOBAHUA

AMoTepHbIe HEOpraHUYECKHE
Y OPraHUYECKUE COCTUHEHMUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

Posb xumuu B obecrieyeHuu
3KOJIOTHYECKOM,
SHEPreTUYECKOM U MUILIEBOM
0€3011aCHOCTH, Pa3BUTUHU
METUTIAHBI




I10 ITPOT'PAMME

No Tema ypoka KonumyecTBo yacoB DIIeKTPOHHBIE
n/m nr(ppoBkIe
Bcero||Kontponbuble||[IpakTuueckue 00pa3oBaTebHbIC

L paboTHI paboThI pecypceel
32 |I[IpencraBienust 006 00X 1

HAYYHBIX IPUHLUIIAX

MIPOMBILJIEHHOTO MOTY4YEHUS

Ba)XKHEUIINX BEIIECTB
33 |[Yenonex B MHUPE BEIIECTB U 1

MaTepualioB
34 | XuMHS U 370POBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB|| 34 2 3
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