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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa Ha OCHOBE
TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 00pa30BaTe/bHOW MPOrpaMMbl OCHOBHOTO
obiiero obpa3oBanus, TipefcTaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBe (hefepanbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YYETOM KOHLIETILIMU TIpPerofiaBaHusi yueOHOTO TpeaMeTa
«XuMHs» B 00pa3oBaTebHBIX OpraHu3alusax Poccuiickoit deepaiyu.

[TporpaMma TO0 XWMUM [aéT TIpeACTaB/eHHWEe O Me/sX, o0L[el cTpaTeruu 00ydeHus,
BOCITUTAaHUS W PAa3BUTHUsA OOYYAIOI[UXCS CpeCTBAaMHM yueOHOrO TIpeAMeTa, yCTaHAB/IMBAeT
o0Osi3aTesibHOE TIpeZIMETHOE COZIepKaHue, TIpelyCMaTpUBaeT pacripefie/ieHre ero Io KjaccaM U
CTPYKTYpHpPOBaHHe 10 pa3jenaM U TeMaM MporpaMMbl [0 XMUMHH, OMpeziesisieT KOJMueCTBeHHbIe
M KayeCTBeHHble XapaKTepUCTUKU CO/lep)KaHWs, peKOMEeH/yeMyl TI0c/eloBaTe/IbHOCTh
W3y4YeHUsT XUMUHU C YUETOM MEeXKIIPeIMeTHBIX U BHYTPHUITPEIMETHBIX CBSI3eM, JIOTUKUA yueOHOro
Tniporiecca, BO3pacTHbIX 0co0OeHHOCTel 00yJarLuXcsi, ornpe/iensieT BO3MOXKHOCTH TpeiMeTa JIJist
peanu3anyy TpebOBaHUI K pe3yJsibTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbI Ha
YPOBHe OCHOBHOTO 0011iero ob6pa3oBaHusi, a Takke TpeOOBaHUM K pe3y/bTaTaM 00yUYeHHs] XUMUH
Ha YpOBHe Ilefied W3ydeHUs TIpeMeTa W OCHOBHBIX BH/IOB yueOHO-TI03HABaTeTbHOMN
JieaTeIbHOCTA 00YYaroIerocsi o OCBOEHHI0 Y4eOHOTO COZlepyKaHMsI.

3HaHMe XUMHHU CJTY)KUT OCHOBOM /1151 ()OPMHUPOBaHKMSI MUPOBO33PeHHsI 00yUaroI[erocsi, ero
Tipe/iCTaB/ieHU 0 MaTepHaibHOM e/IMHCTBE MHPA, BaXKHYIO POJIb UTParoT (hOpMUpyeMble XUMUen
Tipe/iCTaB/IeHysl O B3aMMOTIPeBPaAllleHHsIX SHePIruU U 00 3BOJFOLIMU BeLLeCTB B MPUPO/E, O MYTAX
pellieHUsi T71I00anbHBIX TPO0OJieM YCTOMYMBOTO DPa3BUTUs ueioBeueCTBa — ChIPheBOM,
SHEepreTHUeCKOH, MUIEBOM U SKOJIOTUUECKOUW 6€301acHOCTH, Mpo6ieM 3[paBOOXpaHeHUsI.

N3yueHue xumuu:

CIIOCOOCTBYET —peanu3aliid BO3MOXXHOCTEH [IIs1  CamMOpa3BUTUSA W (HOPMUPOBaHMUS
KyJIbTYPbI IMYHOCTH, €€ 0011eli 1 GyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJ/aZ, B (hOPMHPOBaHKEe MBILUIEHUSI U TBOPYECKUX CITOCOOHOCTeH 00yuaromuxcs,
HAaBBIKOB WX  CAMOCTOSTE/JIbHOW  yueOHOW  JeATeNIbHOCTH,  IKCIIEPUMEHTANbHBIX |
UCCIeIoBaTe/IbCKUX YMeHUM, HeoOXOAWMBIX KakK B TIOBCeJHEBHOM JKU3HU, TaK U B
ripodeCcCMOHA/ILHOM JiesiTeTbHOCTH;

3HAaKOMUT CO CrelM(UKOW HAay4yHOTO MBILLJIEHHSs], 3aK/a/bIBaeT OCHOBBI LI€JIOCTHOTO
B3IJ/I5i7la HA €JUHCTBO MPUPO/IbI U UesioBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TaroM B ()OpMHUPOBaHUU
eCTeCTBeHHO-HayUHOW TPaMOTHOCTH 00yUaroImxcs;

crocobcTByeT (OPMHPOBAHMIO LIEHHOCTHOTO OTHOLIEHHSI K eCTeCTBeHHO-HAayUHBIM
3HaHUSIM, K TIpUPOJle, K UeJIOBeKy, BHOCHUT CBOW BK/aZ, B 3KOJIOTHUecKoe oOpa3oBaHUe
00yyYaroIUXCsl.

[aHHble HaripaBjieHUss B 00yueHWHM XUMUK 00ecrieurBaroTCs Crieli(UKON COfep>KaHust
yueOHOTO TIpeZiMeTa, KOTOPBIM SIB/ISIETCS TeJaroruyeckd aJanTUPOBAaHHBIM OTPaKeHUeM
6a30B0if HAaYKU XUMHH Ha OTpe/Ie/IEHHOM JTarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Iero oOpa3oBaHUsI OPUEHTUPOBAH Ha OCBOEHUE
00yUarOIUMHUCS CUCTEMBI TIePBOHAUA/IbHBIX MMOHSITUN XUMHH, OCHOB HEOPTaHUUECKOW XWUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSATHUIN OPraHUYeCcKou XUMUU.

CTpyKTypa cojiep)KaHusi TIpOrpaMMbl 10 XMMHUK C(OPMHUPOBaHAa Ha OCHOBE CHUCTEMHOIO
nojgxosa kK eé usyueHuro. CojepkaHue CKJIa/IbIBaeTCsi U3 CUCTEMbI TMOHATHUN O XWMHUECKOM
jjIeMeHTe U BelljeCTBe W CUCTeMbl TIOHATHUH O XUMHUYeCKoW peakiuu. ObGe 3TU CUCTeMBI



CTPYKTYPHO OpraHM30BaHbl IO TPUHLMIY TOC/Ae[0BaTe/bHOIO Pa3BUTHSI 3HAHWM Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaBIeHUI pa3HOr0 yPOBHS:

- aTOMHO-MOJIEKY/ISIPHOT'O yueHHsI KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

- I[lepuognueckoro 3akoHa /. 1. MeHpesieeBa Kak OCHOBHOI'O 3aKOHa XMMUU;

- YUeHHsl 0 CTPOeHHH aToMa U XUMUUeCKOU CBsI3U;

- Tpe/icTaB/IeHUH 00 37eKTPOIMTHYECKOHN JUCCOL[MALIUY BellleCTB B paCTBOPax.

TeopeTuueckre 3HaHUSI pPacCMATpPUBAIOTCS HAa OCHOBE SMITUPDUUYECKH TOMYYEHHBIX M
OCMBIC/IEHHBIX (PAaKTOB, pPa3BMBAIOTCS TI0C/Ae[0BaTeNbHO OT OZHOTO YPOBHS K Jpyromy,
BBIMOJHSASE (DYHKUMK OObSCHEHWsS] W TIPOTHO3WPOBAHUSI CBOWCTB, CTPOEHHS M BO3MO>KHOCTEH
MPAKTUUeCKOT 0 TIPUMeHEeHUs U TI0TyYeHUs U3yuaeMbIX BellleCTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHPOBAHMIO TIPE/CTaBIeHUs] O
XUMUYECKOW COCTaB/sIOIeld HayyHOM KapTHUHbBI MHpa B JIOTMKe €€ CHUCTeMHOW TpUPOJBbI,
L|eHHOCTHOT'O OTHOIIIeHHs] K HAyUHOMY 3HaHUIO U MeTO/laM 03HaHUs B HayKe. VI3yueHre XUMUU
MPOMCXOJUT C TIpUBJIeYeHHeM 3HaHWM W3 paHee U3YYeHHBIX YyueOHBIX TIpeJMeTOB:
«Okpyxaroiuii Mup», «buosorus. 5-7 kmaccel» U «®u3rka. 7 Kaace».

[Tpu “3yueHUM XUMUM NPOUCXOAUT (HOPMHUPOBaHKe 3HAaHWK OCHOB XMMHUUECKON HayKU Kak
06/1aCcTH COBPEMEHHOTO eCTeCTBO3HaHMUsI, MPAKTHUECKOU eI Te/TbHOCTH YesloBeKa M KakK OHOTO
13 KOMITOHEHTOB MHMPOBOU KY/bTYphl. 3aZiaua yueOHOTO TIpeJjMeTa COCTOMT B (hOPMHUPOBaHUM
CUCTeMbl XMMUUYECKUX 3HaHUM — Ba)KHEHIIMX (PaKTOB, TMOHSATHM, 3aKOHOB M TEOPeTUYeCKHUX
TIOJIO>KeHWH, [IOCTYIHBIX 000O0IIeHNiI MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HayKd, B
TIpUOOIIeHNH K HayYHBIM METO/IaM TT03HaHUs TPU U3yUYeHUH BeIeCTB U XUMUUECKUX PeakLvi, B
¢bopMHpOBaHMM ¥ DPa3BUTUM TI03HABATe/bHbIX yMEHHWH U UX TMpPUMeHeHUM B YyuebHO-
T03HaBaTeIbHOW U yueOHO-UCCIej0BaTeIbCKOM /1esiTe/TbHOCTH, OCBOEHUM TpaBu/ Oe30racHOro
oOpaliieHusi C BelljeCTBaMH B ITOBCeIHEBHOM >KU3HU.

[Mpy M3yyeHMH XMMHU Ha yYPOBHE OCHOBHOTrO 00I[ero oOpa3oBaHHUs Ba)KHOe 3HaueHHe
npruoOpesy Takue e/, Kak:

- (opMUpOBaHMe WHTE/IEKTyaJbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaM00Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITHIO peIleHuM, CIoCOoOHON aJanThpoBaThCs K
ObICTPO MEHSIFOIIUMCS YCJIOBUSIM YKU3HH;

- HarpaB/IeHHOCTh OOyYeHHs Ha CUCTeMaThdeckoe MpuoOmeHre O00yJarumxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  JeSITeIbHOCTH, HAy4YHbIM  MeTOZaM  I03HaHWUS,
(hopMHPYIOLMM MOTUBALIMIO U pPa3BUTHe CITIOCOOHOCTEN K XUMUU;

- obecrieyeHre yCJIOBHM, CITOCOOCTBYIOIIUX TPUOOPETEHUI0 OOYYalOL[UMUCS OIIbITa
pa3HoO0Opa3Holl JieaTeNbHOCTH, T03HAHUS W CAMOIO3HaHUSs, K/IHOUEBLIX HABLIKOB (K/THOUEBBIX
KOMITeTEeHLIUIT), UMEIOIINX YHHBepCalbHOe 3HaueHre /1Jis1 Pa3/IMYHbIX BU/IOB JeSTeIbHOCTH;

- (hopmupoBanue o61Iel GyHKI[MOHATLHOW U eCTeCTBeHHO-HAyYHOW TPAMOTHOCTH, B TOM
yucie yMeHUN OOBSICHATb W OLIeHWBaTh SIBJIEHUSI OKPY’KaroIllero MUpa, MCMO/b3ysl 3HaHUSI U
OTBIT, TIOJIyUeHHble TIPU W3yUeHUM XUMHH, TIPUMEHSITb WX TIpU pelleHuu T1pobsieM B
TOBCE/IHeBHOM >KWU3HU U TPYZA0BOMU /leATebHOCTH;

- (opmupoBaHue y 00yUarOImUXCs TYMAHUCTHUECKUX OTHOIIEHWH, TIOHUMaHUs [JeHHOCTH
XUMUYECKUX 3HaHUM [/ BbIPaOOTKH SKOJIOTHUECKH LiesiecooOpa3HOro moBefieHHsi B ObITY U
TPY/IOBOM [esITeTbHOCTU B Lie/IIX COXpaHeHWsI CBOEro 3/0POBbsl U OKpY»Katollel TPHUPO/HOM
cpefbl;

- pa3BUTHE MOTHBALUM K 00yUeHUI0, CTIOCOOHOCTEeHM K CAaMOKOHTPOJII0 M CAMOBOCITUTAHUTIO
Ha OCHOBe YCBOeHHUsi 00lljeuesloBeYeCKUX I[eHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BbIOODY
Tpou/Is ¥ HaTlIPaBIEHHOCTH JJaTbHEHIIero 00yueHusl.



OO0r11iee UMC/I0 YacoB, OTBeIEHHBIX /ST U3yUeHWs] XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIiero
obpa3oBanws, coctasyser 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HeJiesTto).



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHaua/IbHbIEe XUMHYECKHE TOHATHUS

[Mpegmer xumuu. Posib XMMHU B >KU3HU uesioBeKa. XWMHSI B CUCTeMe Hayk. Tesma u
BellecTBa. Pdusnueckre CBOWCTBa BelleCcTB. ArperatHoe COCTOsiHMe BewlecTB. [loHsiTue o
MeTOZax MOo3HaHUs B XUMHU. UncThie BelecTBa U cMecd. CriocoObl pa3/iesieHusi CMecei.

AToMBI U MOMeKyJbl. XuUMHUUYecKue 371eMeHTbl. CUMBOJIbI XUMHYECKUX 3JIeMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YueHUe.

Xumuueckasi ¢opmyna. BaneHTHOCTb aTOMOB XHMHYECKHUX 3/IEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewjecTB. OTHOCUTe/IbHas aTOMHast Macca. OTHOCUTe/IbHasE MOJIeKY/IsIpHast
Macca. MaccoBasi 10711 XMMUUeCKOI'0 3/1eMeHTa B COeZIMHEHUH.

KomuuecTtBo BeljectBa. Monb. MonsipHas Macca. B3anMocBsi3b Ko/M4ecTBa, MacChl M
yKC/la CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTol no ¢popMysiaM XUMUUECKHUX COeJUHEHUH.

dusmyecke W XUMUYECKUe SIBJeHUs. XUMHUUecKas peakiusi U eé TMpH3HaKU. 3aKOH
COXpaHeHHsl Macchl Bell[eCcTB. XUMHUecKue ypaBHeHus. Knaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelljeHrs], 0OMeHa).

Xumuueckutl 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOUW IOCY/I0i, MpaBUIaMu paboThl B 1abOpaTOpyMu U TPUEMaMH
obOpareHusi ¢ yslabopaTopHbIM 000pY/ZOBaHWEM, W3y4yeHHe U OMucCaHue (PU3NUYEeCKUX CBOWMCTB
00pa3LioB HeopraHWYeCcKUX BellecTB, HabmoieHne pu3nueckux (T1aBieHre BOCKa, TasiHUe Jb/ia,
pacThpaHMe caxapa B CTYyTKe, KUTIeHWe U KOHZieHCalWsl BO/bl) U XMMUYeCKUX (TOpeHue CBeuw,
MIPOKa/IMBaHNe MeJHOM IPOBOJIOKH, B3aMMOZIEMCTBHE Mesla C KUCIOTOW) SIBJIeHWH, Hab/TrojeHure
W OMNMCaHWe TIPU3HAKOB T[IPOTEeKAHWsS XWMHUYEeCKMX peakuui (pas3/iokeHuWe caxapa,
B3aMMO/IENICTBUE CEPHOW KUCJIOTHI C XJIOPHOM Oapusi, pasnoxxeHue ruzipokcuga meau (II) mpu
HarpeBaHWH, B3auUMOJIEMCTBUE >Kene3a c pactBopoM comu meau (II), m3yudeHue criocoboB
pa3ziesieHUsi CMeceil: C TIOMOLbI0 MarHuTa, (UJIbTPOBaHWE, BbIllapMBaHWe, AWCTUIISLINSA,
xpomarorpadusi, TpoBe/ileHHMe OUUCTKM TIOBapeHHON cosd, Hab/o/jeHhe U OIUCcaHue
pe3yJ/IbTaTOB IIPOBEJEHMS] OMbITa, WUIFOCTPUPYIOLLETO 3aKOH COXpPaHEeHWs MaccChl, CO3/jaHue
Moziesieid MoieKy1 (111apOCTepP>KHEBBIX).

BaxHejiliue npejcTaBuTe/IM HeOPraHMUeCKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopos — 3/1eMeHT M INPOCTOe BeLeCTBO.
HaxoxaeHre Kuciopoja B pupoje, (pusnueckue U XMMUUYeCKre CBOWCTBA (peakLiu FOpeHus).
Okcugpl. Ilpumenenue kucmopoga. CriocoObl TmosyueHHs KUCIOpoja B jaboparopud U
npoMmbiiieHHOCTU. KpyroBopot kuciopoja B mpupofe. O30H — annoTponHas MojAvdurKaius
KHC/I0POJa.

TersioBoit 3¢ deKkT XuUMHUeCKOW peakL{H, TepMOXMMHUECKHe ypaBHEeHMs, 35K30- WU
SH/IOTEPMUYECKHEe peaklMd. TOmauBO: yroib W MeTaH. 3arpsisHeHUe BO3/yXa, YCUJIeHHUe
napHUKoBoOro 3¢ ¢ekra, pa3pyllieHre 030HOBOTO CJIOSl.

Bogoposy, — snemeHT W TmipocToe BellecTBO. HaxokaeHue BoZopoja B TIpUpO/e,
bu3nUeckre ¥ XMMUYeCKHe CBOMCTBA, MPUMeHeHHe, CrIoCco0bI ToTyueHusi. KUC/IoThI U Ccomu.

MornsipHblii 00bEM ra3oB. PacuéTel Mo XMMUYeCKUM ypaBHEHHSIM.

dusmyeckue CBOMCTBA BOAbl. Bozja kKak pactBopuTenb. PactBopel. HackljeHHble U
HeHacblllleHHble pacTBOpbl. PacTBOpMMOCTL BewlecTB B Bofe. MaccoBasi [0/ BellecTBa B
pacTtBope. XuMuyeckue CBOMcCTBa Bobl. OcHoBaHUs. Posib pacTBOpPOB B MpPUPOZE U B >KU3HU



yesioBeka. KpyroBopoT BOZpl B Mpupofe. 3arpssHeHue INPUPOAHBIX BoA. OXpaHa U OUMCTKA
MPUPOJHBIX BOZ,

Knaccudukaiusi Heopranuueckux coefuHeHuid. Oxcuppl. Kraccudukauuys okKcuzoB:
coeobpasyoiye (OCHOBHbIE, KUC/IOTHBIE, aM(OTepHbIe) U Hecosieobpa3ytoiiye. HoMeHk1aTypa
okcuz10B. dusnueckue ¥ XMMUUECKHe CBOMCTBA OKCH/OB. [ToyueHre oKCH/I0B.

OcHoBanusa. Knaccudukanusi OCHOBaHWM: IIEIOYM W HepacTBOPUMMbIE OCHOBAHWUSI.
Homenknatypa ocHoBaHuii. ®Pu3nueckre U XUMHUUECKHe CBOMCTBAa OCHOBaHWMW. [lomyueHue
OCHOBaHMM.

Kucnotsl. Knaccudukanms kucior. HomeHknatypa KUCA0T. @u3nueckie U XUMHUECKUe
CBOMCTBa KUCJIOT. Psify aktBHOCTH MeTas/uioB H. H. beketoBa. IlosyueHue Kucor.

Comu. HomeHknatypa cone. @usruyeckue U XMMUUeCKWe CBOUCTBa cosied. IlomyueHue
coJiei.

'eHeTryeckas CBSI3b MeX/ly K/lacCaMyd HEOPraHUUeCKHUX COeJMHEeHHUH.

Xumuueckuti IKcnepumeHm:

KaueCcTBEeHHOe OTIpe/ie/ieHre Co/lepyKaHus KUCIOpPoZa B BO3ZyXe, TIoydyeHre, cobupaHue,
pacro3HaBaHWe W W3yueHWe CBOWCTB KUC/IOPOZQ, Hab/rofieHHWe B3aUMOJIEMCTBHUSI BEIeCTB C
KUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUSI U TpeKpalleHus ropeHus (rokapa), 03HaKOMJIEHUe C
oOpa3ljamMy OKCH/IOB U OIMCAHWE WX CBOWCTB, TOJyYeHHWe, coOMpaHHWe, pacrio3HaBaHUe U
v3yueHue CBOMCTB BOAOpoJa (TopeHue), B3auMOZeUCTBUMEe BoAopoja ¢ okcuaoMm Mmeu (II)
(BO3MOXXHO MCIO/Ib30BaHUE BH/[eOMaTepUasioB), Hab/MogeHne 00pa3lioB BeIIeCTB KOJTMYeCTBOM
1 monb, ucciefnoBaHe 0COOEHHOCTEH pacTBOPeHHs BeIlleCTB C pa3/MYHON pacTBOPUMOCTHIO,
TIPUTOTOB/IEHHWE PAcTBOPOB C OIpeJe/éHHOW MacCOBOW [lo/iell pacTBOPEHHOI'O BeIlecTBa,
B3aUMO/IEMICTBHE BOJbI C MeTa/laMM (HaTpueM U Kanbl[ieM) (BO3MOXKHO MCII0/Ib30BaHHe
BHZIeOMaTePHasIOB), UCC/IefloBaHWe 00pa3l[OB HEOPraHWUeCKWX BeIeCTB Pa3/IMUHbIX KJ/acCoB,
Hab/roleHre M3MeHeHUsT OKpacKW WH/WKATOPOB B pAacTBOpax KUC/IOT W IIle/ioueld, u3ydyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHMC/IOTBI, KUCJIOT C MeTa/ljlaMH,
peaklyii HeWTpaiu3aliy, T[OJyueHre HepaCTBOPUMBIX OCHOBaHWM, BBbITECHEHHE OJHOTO
MeTasljia IpyruM U3 pacTBOpa COJIY, pellleHre SKCIIepUMeHTa/IbHBIX 3a/,au 1o TeMe «BaxHelime
KJIaCChbl HEOPTaHUYECKUX COeIMHEeHUI.

ITepuoguueckuii 3akoH u Ilepuoguueckasi cucreMa XuMuUueckux 3jiemeHToB 1. U.
MenpeneeBa. CTpoenre aToM0B. XMMHU4YecKas CBf3b. OKHC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE
peakuyu

[TepBbie MOMBITKA KAacCUbUKALMKM XUMUUECKUX 3jieMeHTOB. [loHsTMe o0 Tpynmax
CXOJHBIX 371eMEHTOB (1LleJIOUHbIE U I1leJI0YHO3eMe/IbHbIe MeTasl/lbl, Ta/JloreHbl, UTHePTHbIE ra3bl).
DJIeMeHTBI, KOTOPble 00pa3ytoT aMbOoTepHbIe OKCH/IbI U THAPOKCH/IBL.

[Tepuoanueckuii 3akoH. [lepuoanueckasi cUcTeMa XUMUYeCKUX »3jemeHToB [, W.
MenHgeneeBa. KopoTkornepuofHasi ¥ [AJIMHHOIepUoAHass (opMbl [lepuognueckol CHCTeMbI
xuMuueckux 3nemeHToB [I. WM. MenzeneeBa. Ilepuogsl u rpynmbl. PU3MUECKHUN CMBICT
TOPSIKOBOTO HOMepa, HOMEPOB Tepro/ia U FPYIIIbI 3/IeMeHTa.

Crpoenue aroMmoB. CoctaB aTromMHbIX ffep. Ms3orombl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB TepBbIX 20 XUMUUECKUX 3/1eMeHTOB [1eproiuuecKoil CUCTEMBI
. W. MeHngeneeBa. XapakTepuCTUKa XUMUUECKOIO 3jleMeHTa I10 €ero II0JIOXKeHHWID B
[Tepuoanueckoii cucteme [. 1. MeHpeneeBa.

3aKOHOMEpPHOCTH M3MeHeHUs painyca aTOMOB XMMHUYECKUX 37IeMEHTOB, MeTa/JIMYeCKUX 1
HeMeTa/I/IMueCKHUX CBOMCTB MO IPYyIINaM U MepruoiaM.



3Hauenue [leproanueckoro 3akoHa v [lepyuoanueckor CUCTeMbl XMMUYECKUX 3/IEMEHTOB
JJ1s1 pa3sBUTHSL HAyKK U NpakTuKU. [1. V. MeHeneeB — yuéHbli U rpaykaHUH.

Xumuueckas CBSI3b. KoBaneHnTHast (monsipHass W HeroJIsipHast) CBSI3b.
DJ/1eKTPOOTPULIATeIbHOCTh XUMUUECKUX 371eMeHTOB. MIoHHasi CBS3b.

Crenenb  okuciaeHus. OKHUCIUTE/NbHO-BOCCTAHOBUTE/bHbIE — peakUuu. IIporeccsl
OKMCJIeHUS1 M BOCCTaHOBJIeHUs1. OKHCIUTETM U BOCCTAaHOBUTEIH.

Xumuueckuti 3KcnepumeHm:

n3yueHre 00pasl[OB BeI[eCTB MeTa/VIOB M HEeMeTa/l/IOB, B3aUMO/[€HCTBUE THIPOKCHA
[[UHKa C pacTBOpaMH KHWC/OT W 1ije/loueil, TpoBe/ieHre OIbITOB, WIMHCTPUPYIOLIMX MPUMepbI
OKMCJ/INTeIbHO-BOCCTAHOBUTE/IbHBIX PeakLiui (ropeHue, peakljuM pas/ioKeHusl, COeJUHEeHNs).

MescnpedmemHuble cessu

Peanu3ariusi Me)XnpeZIMeTHBIX CBsi3ell MpU M3yueHUM XUMUHM B 8 Kjacce OCyILeCTB/ISIeTCS
yepe3 HCMO/b30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayUHBbIX TIOHATHM, TaK U TIOHSTHH,
SIBJISIFOLLMXCS] CHCTEMHBIMU /11 OT/le/TbHBIX MPeJIMETOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/IA.

OO1e ecTecTBeHHO-HAyYHble TIOHATHS: HAyYHbIM (DaKT, TUMOTEe3a, TeOpHs, 3aKOH,
aHa/M3,  CHUHTe3,  KIacCU(UKAIMs,  TepPUOAUYHOCTh,  HaO/MOZileHWe,  SKCIIePUMEHT,
Mo/leTMpOBaHue, U3MepeHue, MO/iesib, siBJIeHHe.

®dusnka: MaTepusi, aTOM, 3/1€KTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaZiMOaKTUBHOCTh, MOJIEKYJ/a, 3/eKTPUUeCKUd 3apsifi, BeIIeCTBO, Teno, OOBEM, arperatHoe
COCTOsIHME BelllecTBa, ra3, ¢u3nueckKde BeSUUMHbBI, €UHUL[bI U3MepeHUs, KOCMOC, T/IaHeThl,
3B€3/1b1, CoHIle.

buonorus: porocuHTe3, apixaHue, 6uocdepa.

leorpadusi: atmocdepa, ruapocdhepa, MuHepaabl, TOPHble TIOPOJbI, TI0JIe3HbIE
HCKOTaeMble, TOTIJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BemecTBo M XUMHUECKas peaKIiusi

[Tepuoguuecknii 3akoH. Ilepropnueckass cucreMa XUMHYeCKMX 3nemeHToB [I. .
MenpeneeBa. CTpoeHre aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XUMMUECKHUX
3/IeMEHTOB TIEePBBIX TPEX TepPUO/IOB, Kayusi, KalbLUsi U UX COeJUHEHUN B COOTBETCTBUU C
T10JI0’)KeHreM 371eMeHTOB B [lepuoiueckoli cuctemMe U CTPOEHMEM UX aTOMOB.

CrpoeHue BelllecTBa: BHU/Jbl XUMHUUECKOM CBSI3W. THWIIbI KPUCTa//IMYeCKUX PEeLETOK,
3aBUCUMOCTh CBOMCTB BellleCTBa OT THIA KPUCTa/JTIMUeCKOW PeIIETKU U BUAA XUMHAUYECKOU
CBSI3U.

Knaccudukaiuss 1 HOMeHK/aTypa HeOpraHMuecKuX BellecTB. XHWMHUYeCKHe CBOWCTBA
BeIlleCTB, OTHOCSIIMXCSl K pa3/lMuUHbIM K/laccaM HeOpraHW4YeCKMX COeJUHeHHWH, TeHeThuecKas
CBSI3b HEOPraHUUeCKUX BellecCTB.

Knaccudukaiusi XMMuUeCcKrUxX peakivil 1o pa3MuHbIM TIpHU3HaKaM (TI0 YUCIY U COCTaBy
YYacCTBYIOIIMX B PpeaklMd BelleCcTB, IO TerjoBoMy 3(deKTy, Mo HU3MeHeHUIO CTerneHel
OKHCJIeHHUsI XUMUUECKHX 371eMeHTOB, 10 0OpaTUMOCTH, T0 Y4YacTHIO KaTaiau3atopa). ODK30- |
9H/I0TEpMUYECKHe peaKliii, TepMOXHMHUYEeCKHe YPaBHEeHMUSI.

[ToHsiTHie O CKOPOCTH XUMHUeCcKO peakuud. [ToHsiTe 06 0OpaTMMBbIX M HEOOpAaTHMBIX
XUMUYECKUX peakuusix. [IoHATHE O TOMOreHHbIX W TeTepOreHHbIX peakuusx. [loHsiTe o
Karaivse. [loHsiTUe O XWMUUECKOM paBHOBecuMHM. DakTOpbl, BUSAIOIIME Ha CKOPOCTh
XUMUAYECKON peakL[UM 1 TI0JI0KeHe XUMHUeCKOr0 PaBHOBECHS.



OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeakLMH, 3IeKTPOHHBIA 0aaHC OKUCIWTETHHO-
BOCCTaHOBUTE/BbHOM peakiuu. CocTaB/ieHre ypaBHEHWH OKHUC/IUTe/bHO-BOCCTaHOBUTE/IBHBIX
peakiyii C MCTI0/Ib30BaHHeM MeTOo/Ia 37IeKTPOHHOTO OajtaHca.

Teopust 3/1€KTPOIMTUUECKON JUCCOLMALMU. DJIEKTPOJIUThI M He3neKTpoinuThl. KaTroHsl,
aHUOHBbI. MexaHW3M [uCCOLMaly BellecTB C pa3/MYHbIMA BHUJAMM XUMUYECKOW CBSI3U.
Crenenb auccoruatiyuu. CusibHble U c/1abble 3/1eKTPOUTHI.

Peaki MOHHOTO OOMeHa. Y C/IOBUS MPOTEKaHUsI peakl[iii MIOHHOro oOMeHa, TMOJHbIe U
COKpalléHHble MOHHBbIE ypaBHeHusl peakiui. CBOMCTBA KMCJIOT, OCHOBAHUM U COJIed B CBeTe
Tpe/iCTaB/ieHnii 00 3/eKTPONUTHUECKON JAuccoraii. KauecTBeHHble peakiyd Ha HOHBIL.
[TonsiThe o rugposvse coneu.

Xumuueckuil 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IsIMU KPUCTa/UIMYeCKUX pelISTOK HeopraHu4yecKuX BeLecTB —
MeTa/lJIOB U HeMeTa/yIOB (rpagura U anmasa), CAOKHBIX BellecTB (xyiopyuja HaTpus),
UCC/lefloBaHWe 3aBUCHMOCTH CKOPOCTH XMMMUECKOW peakLMd OT BO3/eHCTBUS pas3/IMuUHBbIX
(hakTOpOB, UCC/efloBaHUe 371eKTPONPOBOJHOCTY PacTBOPOB BeleCTB, IpoLecca AUCCOLMaLun
KWC/OT, Iesoyeld U cosmed (BO3MOXKHO MCII0/Ib30BaHWe BHJIe0 MaTepuasioB), IpOBe/leHue
OTBITOB, WITIOCTPUPYIOLMX TMPH3HAKW TPOTEKaHWsl peaklii MOHHOrO obmeHa (oOpa3oBaHMe
ocajilka, Bblle/leHHe Ta3a, oOpa3oBaHWe BOJbl), OMBITOB, W/ITFOCTPUPYIOIUX TPUMEpPbI
OKMCJIMTEeIbHO-BOCCTAHOBUTE/IbHBIX peaklui (rOpeHre, peakLUM pas/ioyKeHUs, COeJUHEeHMS),
pacrio3HaBaHWe HeOpraHUuYeCcKWX BeIlecTB C IOMOLbI0 KaueCTBEHHBbIX peakLUid Ha HOHBI,
pellieHue SKCIeprMeHTalbHbIX 3a/au.

HemeTa/sibl ¥ MX COe/JUHEHUA

OOmiasi xapakTepucTuKa rasoreHoB. OcCOOeHHOCTH CTpOeHHMsI aTOMOB, XapaKTepHbIe
cTerieHM OokucieHus. CTpoeHMe U (PU3MUeCKMe CBOMCTBA IIPOCTHIX BeIeCTB — TajOreHoB.
XuMHUUecKue CBOWCTBA Ha IpUMepe xJopa (B3auMOJelCTBHMe C MeTallaM{, HeMeTa/laMy,
uiesioyamu).  XsjopoBozopoh. ConsiHasi KWCAOTa, XWUMHUYEeCKHMe CBOWMCTBa, [O/y4yeHue,
npyuMeHeHue. JlelicTBHe Xyiopa U XJIOPOBOZOPO/A Ha OpPraHM3M uesioBeka. BaxHel1e X10puibl
Y MX HaxOX</leHre B TIpUpoJe.

OO6miast xapakrepyucTvka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble cTerneHM oOkucjieHus. CTpoeHHWe M (pU3MYeCKHe CBOMCTBA IPOCTHIX BeIeCTB —
KHC/I0pOZia U cepbl. AJUIOTPOITHbIe MOAM(UKALIMM KUCI0pPOJa U cepbl. XMMHUUYECKHe CBOWCTBA
cepel. CepoBOZIOPOZ, CTpOeHHWe, (U3MUeCKWe W XUMHUecKue CBOMCTBa. OKCHZBI Cepbl Kak
Npe/iCTaBUTe/NM KUC/IOTHBIX OKCHZOB. CepHasi KMC/IOTa, (U3MUecKue U XUMHUYeCcKhe CBOMCTBA
(obmme kak TpeACTaBUTENsT Kiacca KHUCIAOT U Creluduueckue). XUMUYeCKHe Ppeakivy,
Jle)kalie B OCHOBe TPOMBILUIEHHOTO Crocoba ToJyyeHusi CepHOM KUCIoThl. [IpumeHeHue
cepHOM KUCI0Thl. CO/M CepHOM KUC/IOThI, KAUeCTBEeHHAas peakLys Ha Cy/b¢aT-uoH. HaxoxgeHue
ceppl M €€ CoeJUHEHWM B TpuUpoJe. XHMHYECKOe 3arpsi3HEHHe OKpy’Katolleld cpefpbl
COeIMHEHUsIMUA Cepbl (KUC/IOTHBIE JOX/H, 3arpsi3HeHHe BO37lyXa U BOJOEMOB), CIIOCOObI ero
npe0TBpalLeHUsl.

OOmiasi xapakTepucTvKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTpOeHHsi aTOMOB,
XapaKTepHble CTeleHW OKWUC/AeHHs. A30T, pacnpocTpaHeHHMe B TIpUpofe, (usnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUAK, ero pusnueckye 1 XuMuueckre
CBOWCTBa, To/yueHue U rpuMeHeHre. Coii aMMOHUS, UX (pU3MUeCKre U XUMUUecKre CBOMCTBaA,
npuMeHeHre. KauecTBeHHasi peaklysi Ha MOHbl aMMOHMS. A30THasi KMC/IOTa, €€ MoJiyuyeHue,
¢usmueckie M XuUMHUecKuWe CcBoMcTBa (0OIMe Kak TMpejACTaBUTeNsl Kjacca KHCJIOT W
cneyuguyeckre). Vcrnonb3oBaHue HUTPAaTOB W COJed aMMOHMS B KaueCcTBe MHHepasbHbIX



ynobpennii. XvMHUecKoe 3arpsi3HeHre OKPY’Karollel cpeJjbl Coe[UHEHUsIMU a30Ta (KHUC/IOTHbBIE
JIOXK/IM, 3arpsi3HeHHe BO3/yXa, MOuBbl U BOZ0EMOB). docdop, ammoTponHbie MoOAUPUKALIUA
docdopa, dusnueckre u xumudeckue cBoiictBa. Okcup docdopa (V) u dochopHas Kucaora,
¢usmueckie M XUMHUYECKHe CBOWCTBa, MosiyueHue. Vcriosnb3oBaHue ¢ocdaTtoB B KauecTBe
MUHepaJIbHBIX YA00peHUH.

OOmjasi xapakTtepuctvka 3yeMeHToB IVA-rpynmbl. OcoO0eHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHbIe CTeNeHW OKHUC/IeHUs. YT/IepPOJ, a//IoTPOIHble MOU(HKAIU, paclipOCTPaHeHHe B
nipupoze, pusnueckre U XUMHUUECKHe CBOWCTBa. Aficopbuusi. KpyroBopor yrieposa B pUpo/e.
Okcuapl yrieposa, ux pusnueckue U XUMUYeCKHe CBOWCTBA, ZMCTBHE Ha >KUBbIe OPTaHU3MBI,
TIoTyuYeHre U TIpUMeHeHre. DKOJIoTHYecKue MmpobsieMbl, CBsi3aHHbIe ¢ OKCcHzoM yriepoza (IV),
rurnore3a ry100a/bHOTO TMOTeTUIeHUs K/IMMaTa, MTapHUKOBBIM 3(pQeKT. YTonbHas KUCI0Ta U eé
comu, ux (usnueckre W XUMHUYeCKUe CBOMCTBa, MoiydyeHuWe W rnpuMeHeHue. KauecTBeHHas
peakuyss Ha KapOoHaT-uoHbl. Vcmonb3oBaHuWe  KapboHaTOB B ObITY, MeJulIMHe,
TIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBoHaua/sbHbIe TIOHSATHS 00 OpraHWYeCKWX BellecTBaX Kak O COeJUHEHHUSIX yriaepoja
(MeTaH, 3TaH, STW/eH, aleTW/IeH, 3TaHO/, TJMLepUH, YKCyCcHasi Kuciaota). IIpuponHbie
WCTOYHUKU YTJIeBOJOPOZOB (yrosjib, TIPUPOJHBIA ra3, He(Th), TPOAYKTbl UX TepepaboTKu
(6eH3uH), UX posb B OBITY U TIPOMBIIIIEHHOCTH. [ToHsATHe 0 OHMOIOrMYeCcKy Ba)KHBIX BelleCTBAX:
Xupax, Oeskax, yrieBojjax — M WX POJM B JKU3HU ueloBeka. MarepuasbHOe eJuHCTBO
OpraHuuecKrX ¥ HeOpraHMueckux CcoeJIMHeHU.

KpemHuii, ero ¢usnyeckue M XUMHUUYECKHe CBOMWCTBa, IOJlyueHHe W TIpUMeHeHHe.
CoemuHenusi kKpeMHusi B mipupogie. OOmue mnpezncraBieHusi o6 okcuzge kpemuus (IV) u
KpeMHHeBOM KucaoTe. CUIMKAThI, UX UCTIOb30BaHKe B OBITY, B IPOMBIIIJIEHHOCTH. BaykHeliime
CTPOMTe/bHbIe MaTepHasbl: KepaMHKa, CTeK/I0, LieMeHT, 0OeToH, xere3o00eToH. IIpoGsiembl
6e301acHOTO UCIO/Tb30BaHUSI CTPOUTETbHBIX MATEPUAJIOB B TIOBCETHEBHOM YKU3HM.

Xumuueckuti 3kcnepumeHm:

n3yueHue 0OpasL[0B HeOpraHWYeCckKUX BeIlecTB, CBOWCTB COJITHOM KUC/OThI, TIPOBe/ieHUe
KaueCTBEeHHBIX peakKLMii Ha XJIOPU/-MOHBI U Hab/ro/leHue TIPU3HAKOB UX TPOTeKaHWsl, OTbITHI,
oTpakaroiiye (Qu3nueckue ¥ XMMHUeCKHe CBOMCTBA rajoreHOB W UX COeJMHeHUN (BO3MOKHO
WCTI0/Tb30BaHre BHEOMaTepUasoB), O3HAKOMJIEHHEe C oOpasllaMd XJIOpHZOB (Ta/loreHUzIoB),
O3HaKomyieHWe C oOpa3ljaMu cepbl U €€ CcoefMHEHWSMU (BO3MOXKHO WCIT0/Ib30BaHHe
BUZIeOMaTepuasoB), HabmrofeHWe mpouecca OOyI/IMBaHWS —caxapa 07  JIeMCTBHUEM
KOHIIEHTPUPOBAHHOW CEPHOW KHUC/IOThI, U3yueHHe XUMUUECKUX CBOWCTB pa30aB/ieHHOW CepHOM
KWCJIOTHI, TIPOBeZIeHHe KaueCTBEHHOW peakLMM Ha Cynb(haT-uoH M Hab/ro/ileHre TIpH3HakKa eé
NPOTeKaHHusl, 03HaKOMJIeHHe C (pU3MUecKMMM CBOMCTBaMH a30Ta, ¢ochopa U UX COeAUHEHUM
(BO3MOYKHO MCIIO/Tb30BaHKe BU/IeOMaTepPUaoB), 00pasijamMy a30THBIX U POCHOPHBIX yA0OpeHuH,
rojsyyeHue, cobupaHue, pacrio3HaBaHWe U U3yueHWe CBOWCTB aMMHakKa, IIpoBefieHHe
KaueCTBeHHbIX peakluid Ha HWOH aMMOHHUsI U ¢docdaT-uOH M u3ydyeHWe TPU3HAKOB HUX
TpOTeKaHusl, B3aUMOJIEMCTBHEe KOHILIEeHTPUPOBAHHOM a30THOM KUCJIOThI C Mefibl0 (BO3MOKHO
WCTIO/Tb30BaHUe BH/IeOMAaTepyaioB), W3ydeHHe MOZesiel KPHUCTa/NTMYeCKUX DEIETOK ajMasa,
rpaduta, ¢ys/uiepeHa, O3HAKOMJIEHWE C TIPOLIeCCOM a/icOpOLMM  PaCTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPONCTBOM TPOTHBOTrasa, MoJiyyeHue, cobrupaHue, pacrio3HaBaHUe
W M3yuYeHHe CBOMCTB YIJIEKHC/IOTO ra3a, TIpOBeJieHHMe KaueCTBEHHBIX peakl[uii Ha KapOoHaT u
CWIMKaT-UOHbI UM W3y4yeHHWe TIPU3HAKOB MX TIPOTeKaHWs, O3HAKOMJIEHHWe C TMpOAyKLMen
CUJIMKATHOM TIPOMBILLIZIEHHOCTH, pellleHre SKCIepUMeHTa/IbHbIX 3a/jau 1o TeMe «BakHelne
HeMeTaslTbl ¥ UX COeIMHEeHUs».



MeTtanibl ¥ UX COeJUHEHUS

OOrmiasi xXapakTepyCTHKa XWMHUECKHMX S5/IeMEeHTOB — MeETa/UIOB Ha OCHOBAaHUM UX
nosioxxeHus B Ileproanueckoit cucreMe xumuieckux 3ineMeHToB [1. VI. MeHeneeBa U CTpoeHUs
atomoB. CTpoeHve MeTa/uloB. MeTta/iiueckass CBsi3b U MeTa/uIMuecKas KpHUCTa/idyeckas
peliéTka. ONeKTPOXUMUUECKWM PpsJi HamnpsykeHUH MeTannoB. Pusryeckue U XUMHUYECKUe
cBoricTBa MetasuioB. OO1ue criocobbl monydyeHusi MeTannoB. [1oHsATHE 0 KOPPO3UM MeTaslioB,
OCHOBHBIe CITOCOOBI 3alUTHI UX OT KOppo3un. CriiaBhl (CTaslb, UyTYH, JIOPaFOMUHUM, OpOH3a) U
UX TIpUMeHeHue B ObITY U TIPOMBIIILJIEHHOCTH.

[[TesiouHbIe MeTaIbL: TIOJIOKeHUe B [lepuorueckor cuCcTeMe XUMUYEeCKUX 37eMeHTOoB /1.
N. MeHjeneeBa, CTpoeHHMe UX aTOMOB, HaXxOXzeHUe B mpupoge. dusuueckre U XUMHUUYECKUe
CBOMCTBA (Ha NpuMepe HaTpus U Kanus). OKCUbI M THPOKCHU/bI HATPUs U Kanus. [IpuMmeHeHne
11]eJIOUHBIX META/IJIOB U UX COeIMHEeHUH.

[[TenouHO3emMeNibHbIE MeTa/llbl MarHUM W KanbLMii: mojoxeHue B [lepuoguueckoi
cucTteMe XuUmmuueckux ssieMeHTOB [I. M. MeHjeneeBa, CTpoeHWe UX aTOMOB, HaXOXK[eHWe B
npuposie. Pu3nueckre U XMMHUYECKHe CBOMCTBA MarHus M KasjablLusi. BakHelilve coeuHeHUs
KanbLys (OKCHZ, TUPOKCH/, COMn). JKECTKOCTh BOJBI M CITIOCOOLI €€ yCTpaHeHMs.

AmomuHui: nonoxenue B [lepuosuyeckol cucteMe XuUMHUeCKUx ssemeHTos 1. U.
MeHnpeneeBa, CTpOeHHe aToMa, HaxOXzeHUe B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
antoMuHusi. AMdoTepHbIe CBOMCTBA OKCH/A U TUAPOKCHU/IA aJTFOMUHMUS.

Keneso: mnonoxenue B Ilepuoguueckoid cucteme XuMUYyeckux 3nemeHtoB [I. .
MeHpieneeBa, CTpOeHHe aToMa, HaxoXzeHue B npupoze. dusnueckrve U XUMUUYECKHe CBOMCTBA
kenesa. Okcuabl, rupokcuibl U cond xene3a (II) u xenesa (III), ux cocras, cBolCTBa U
TIOJTyYeHue.

XumuuecKuti 3kcnepumeHm:

O3HaKOMJ/IEHHe C o0pasllaMd MeTa//IoB W CIUIaBOB, WX (DU3UUYECKMMU CBOWCTBAMH,
V3y4yeHUe pe3y/bTaTOB KOPPO3UMM MeTalJIOB (BO3MOJKHO MCIIO/Ib30BaHWe BHeOMaTepHasosB),
0coOeHHOCTel B3aUMO/IEMCTBHSI OKCH/A KalbLUsl M HaTPUs C BOZIOW (BO3MOXKHO MCTIO/Ib30BaHNe
BH/leOMaTepuasaoB), MCC/e[loBaHHe CBOWCTB JKECTKOM BOJbl, Ipoliecca TOPeHHsl >Keje3a B
KUcaopoZe (BO3MOXKHO  KCIIO/Ib30BaHWE  BUJEOMaTepuasaoB), IPU3HAKOB  MPOTEKaHWs
KaueCTBEHHbIX peaklii Ha WOHbI: MarHusi, Kasblys, aJlOMUHUS, LIUHKA, >xene3a (II) u xenesa
(ITI), memu (II), Habmro/ieHre ¥ OMKMCAHKE TIPOLIECCOB OKpAIllMBaHWS TUIAMeHH WOHAMM HaTpHs,
Ka/usi ¥ Kasiblys (BO3MOXXHO KCIIO/Ib30BaHUE BHUeOMaTeprasioB), UCCejoBaHUe aM(pOTepHbIX
CBOMCTB TM/JJPOKCH/A aTFOMUHUS Y THAPOKCHA LIMHKA, PellleHre SKCIIepUMeHTaIbHbIX 3a7a4 I0
TeMe «BakHel111Me MeTasibl U UX COeIUHEHNS».

XuMHsA U OKpYyXawlas cpeja

BerjectBa 1 MaTepuranbl B MOBCeJHEBHOW >KM3HU uerioBeKa. besomnacHoe ucrnosib30BaHue
BellleCTB M XUMWUYECKMX peakUuil B ObiTy. [lepBas MOMOILb MPU XUMHUECKHUX OXKOraxX M
OTpaBJIeHHUSX.

XurMuryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TipefiesibHasi JOMyCTUMasi KOHLeHTpaLusi
BelecTs, Aanee — [1/1K). Ponb Xxumuu B peliieHny 9K0/IOTHUeCKHUX Mpob/ieM.

Xumuueckuii 3kcnepumeHm:

n3yuyeHre 00pa3LoB MaTeprasoB (CTEK/IO, CII/IaBbl METaslJIOB, TIOJIMMEPHbIE MaTepHaIbl).

MeascnpedmemHuble cessu

Peanusanusi MeXXrpeIMeTHBIX CBsI3el MPU U3yUeHUM XMMHU B 9 Kilacce OCYILeCTB/ISeTCs
yepe3 WCMO/b30BaHHWE KaK OOIIMX eCcTeCTBeHHO-HAayUHbIX TIOHSITUM, TaK U TIOHSTUH,
SIBJISIFOLLIMXCSl CUCTEMHBIMHU /151 OT/Ie/IbHBIX [PeJMeTOB eCTeCTBeHHO-HayUHOI'0 LIMKJ/IA.



OOmue ecTeCTBEHHO-HAayuUHble TIOHSTHS: HAyuHbId (DaKT, THIIOTe3a, 3aKOH, TeOpHs,
aHa/lu3,  CHUHTe3,  KjaaccuuKalus,  IepUOAUYHOCTb,  HaOmoJieHHe,  SKCIIEPUMEHT,
MO/Ie/TMpOBaHKe, U3MepeHHe, MO/ielb, siB/IeHNe, TapHUKOBLIN 3(deKT, TeXHOIOT s, MaTepHUasbl.

du3vka: MaTepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWJ, HW30TOIIbI,
PaZMOAKTUBHOCTh, MOJIEKY/a, 3JIeKTPUUECKUH 3apsi[i, TMPOBOJHUKU, TIOTYTPOBOJHUKH,
[W3/IeKTPUKHY, (OTO3/IeMeHT, BeIjeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHHe BeILeCTBa, Ia3,
pacTBOp, pAaCTBOPUMOCTb, KPHUCTa/UTHUECKasi PpeINETKa, CIUIaBbl, (QU3WYecKre BeUUHHB,
eJMHUL[b] U3MepeHusi, KOCMHUYeCKOoe TIPOCTPaHCTBO, TIaHeThl, 3B€3/b1, ComHIe.

Buonorusi: ¢orocunTes, abixaHue, Ouocdepa, sKOocHMCTeMa, MUHepasbHbIe yA00peHwUs,
MHKPO3/IeMeHTbI, MaKpO3JIeMeHTbI, TUTaTe/IbHbIe BeIleCTBa.

leorpadus: armocdepa, ruzgpocdepa, MHUHepasbl, TOPHble TOPOJbI, I0JIe3HbIe
WCKOTIaeMble, TOTI/TUBO, BOJJHbIE PECYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHs TIPOrPaMMbl OCHOBHOTrO 001riero o006pa3oBaHUs
JIOCTUTAIOTCS B X0/le 00yueHUs] XUMHHY B eIMHCTBe yueOHOM M BOCITUTATETbHOMN JIesTe/IbHOCTU B
COOTBETCTBUM C  TPAAWILMOHHBIMH POCCHUUCKUMU  COI[MOKYJbTYPHBIMU M  JIYXOBHO-
HPABCTBEHHBIMHU [IeHHOCTSIMH, TIPUHATBIMU B 00IIleCTBe TIpaBWJaMH M HOpPMaMH TIOBeJIeHUS U
CIOCOOCTBYIOT MpOLIeCccaM CaMOTIO3HAHKS, CAMOPAa3BUTHS U COL[MA/IA3AI[UN 00yJaroIXCs.

JIMUHOCTHBIE Ppe3yJ/IbTaThl OTPaXKAIOT TOTOBHOCTb OOYUarOIIUXCS PYKOBO/ICTBOBAThCS
CHCTEeMOM TIO3UTHBHBIX 1I€HHOCTHBIX OPHEHTAI[Ud M pacCIIMpeHHe OIbiTa [JesiTe/IbHOCTH Ha eé
OCHOBE, B TOM UHCJIe B YaCTH:

1) maTpUOTHYECKOT0 BOCIIUTAHHUSA:

[[EHHOCTHOTO OTHOIIIEHUsI K 0TeUeCTBEHHOMY KY/IbTYPHOMY, UICTOPUUECKOMY Y HayUHOMY
Hac/eJui0, TIOHWMaHWs 3HAueHWs XWUMHWUECKOWM HayKM B JKU3HM COBPEMEHHOro OOIIecTBa,
CTIIOCOOHOCTH BJIaZIeTh JOCTOBEPHOH MH(OPMaIfe O IMepeioBbIX JAOCTH)KEHUSAX W OTKPBITHSIX
MHUPOBOW W OTEUYeCTBEHHON XMMWH, 3aMHTEPEeCOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE
MHpa 1 0011[ecTBa;

2) rpaXkAaHCKOT'0 BOCTIMTAHUS:

TIPe/ICTaB/IeHUsT O COL[HA/IbHBIX HOPMaxX WM TpaBW/IaX MEX/JIMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOII[ECTBEHHO TO/Ie3HOH, yueOHO-
HCCIe/JOBATe/TbCKOM, TBOPUECKOM M IPYTHX BUJAX [eATeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOM [1eSITeTbHOCTH TIPU BBITIOJIHEHWHM YUeOHBIX, IMO3HAaBaTeNbHBIX 3a/lay, BLITIOJHEHUH
XUMUYECKUX KCIIEePUMEHTOB, CO3/IaHUM YueOHBIX TTPOEKTOB, CTPEMJ/IEHHST K B3aUMOITOHUMAaHHUO
¥ B3aMMOTIOMOII[M B TpPOLIeCCe 3TOM yueOHOM /IeATe/IbHOCTH, TOTOBHOCTH OI|eHUBATh CBOE
TIOBe/IeHWe W TIOCTYNKH CBOWX TOBApUINeH C TO3WIMKM HPABCTBEHHBIX W TIPABOBBIX HOPM C
YUETOM 0CO3HAHUS TIOCTIeICTBHUI TIOCTYIIKOB,;

3) eHHOCTH HAYYHOT0 MO3HAHMA:

MHpPOBO33pDeHUECKWEe  TIPeCTaB/eHHsT O BeIlecTBe M  XUMHUECKOW  peakliuH,
COOTBETCTBYIOII[I€E COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU M COCTAaBJISIOI[HME OCHOBY IS
MOHWMAaHUsA  CYU[HOCTA HAy4YHOM KapTWUHbI MHWpa, TIpeJCTaBieHWss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TIPUPO/IbI, B3aUMOCBSI3SIX ue/loBeKa C MPUPOJHON Cpe/ioi, 0 POH
XMWY B TIO3HAaHUM 3THX 3aKOHOMEPHOCTEH;

To3HaBaTe/lbHbIe MOTHBBI, HarpaB/IeHHbIe HA TIOJyYeHWe HOBBIX 3HAaHWM TI0 XUMUH,
HeoOXomuMble [yii OOBSICHEHHs HaAOJIFOZIAeMBIX TIPOIIECCOB W SIBJIEHWH, IM03HABaTeTbHOM,
WHGOPMALIMOHHOM M UHUTATebCKOH KY/IbTYPhl, B TOM UMC/Ie HABBIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMM TEKCTaMM, CITPABOUHOM JIUTEpPaTypOH, JOCTYMHBIMM TEXHMUECKUMM Cpe/CTBaMH
HMH(OPMaI[MOHHBIX TeXHOJIOTHM;

vHTepeCc K 00yueHHIO W TI03HAHMIO, /TF0O03HATETbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
camMoo0pa30BaHUIO, TIPOEKTHON U MCC/Ie/[0BaTebCKON [esTeTbHOCTH, K OCO3HaHHOMY BLIOODY
HarpaB/IeHHOCTH U YPOBHSI 00yueHus B ja/ibHeHIIeM;

4) popMupoBaHUsi KYy/JIbTYPbI 310POBbSI:

OCO3HAaHWE [IEHHOCTH J>KWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 37I0pPOBbI 00pa3 >XW3HHW, OCO3HAaHUE TIOCTENCTBHUM M HENpUSTHE BPeJHBIX
TIpUBbIUEK (YyNOTpeO/IeHUs anKoross, HAapKOTUKOB, KYpeHHs), HeoOXOAUMOCTH COO/IO/IeHuUs



npaBun 6Ge3omacHOCTH Tipyu OOpalljeHnd C XWUMHWYeCKMMH BeIleCTBaMH B OBbITY W peasibHOU
JKU3HUY;

5) TPyAOBOro BOCIIUTAHUS:

VIHTepeC K NIPaKTUUeCKOMY M3yUeHHI0 Mpoeccuil U TpyZa pa3/IMyHoro poja, yBakeHue K
TPyAy W pe3yabTaTaM TPY/JOBOW [eATeNbHOCTH, B TOM YHC/Ie Ha OCHOBe TpPUMeHeHUs
NpeJJMeTHbIX 3HAaHWM 110 XWMHUM, OCO3HaHHBIA BBHIOOD WHWBUAYaAJbHOW TPAeKTOPUU
NIpo/ioJKeHUsi 00pa30BaHUsi C yUETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHUMUH,
00I1IeCTBEHHbIX WHTEPECOB W TIOTPeOHOCTeM, yCITelIHoOM mpodecCHoHaNbHOM [1esiTe/TbHOCTH U
Pa3BUTHS HEOOXOUMBIX YMEeHHUM, TOTOBHOCTh aZlalITUPOBAThCSI B TIPOGeCCUOHATBHON Cpejie;

6) 3K0/10rMUYecKOro BOCIIUTAHUA:

9KOJIOTUYECKH 1esiecoo0pa3Hoe OTHOLIeHHe K TIPUPO/ie KaK UCTOYHUKY XKM3HU Ha 3emiie,
OCHOBe eé CyIeCTBOBaHHUs, IOHMMaHWE LIEHHOCTU 3[I0POBOTO M Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOe OTHOIlIeHWe K COOCTBEHHOMY (HU3WYeCKOMY W TICUXWYeCKOMY 3/10POBbIO,
OCO3HaHUe [[EHHOCTU CO0JII0/IeHus TTpaBrI H6e301acHOro TIoBeleHusI ITPU paboTe C BelljeCTBaMH,
a TaK)Ke B CUTYaLMsX, YTPOXKAIOLLMX 3J0POBbI0 U )KU3HU JTHO/Iel;

CIIOCOOHOCTH TIDUMEHSTh 3HaHUS, TIOJydaeMble TPU HM3yYeHUd XUMWH, AJIST PelleHUs
3a/lau, CBA3aHHBIX C OKPY’>KaroL|el TPUPOJHOU CPeloM, /1Jisl MOBILLIEHUS] YPOBHS 3KOJIOTMYeCKOn
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapakKTepa KOJIOTMUeCKUX Mpob/ieM U MyTel WX peleHust
NOCpPeZICTBOM MeTOZI0B XWMHUH, 3KOJIOTUYECKOTO MBIIUIEHHUS, YMEeHHsI PYKOBOZJCTBOBAaTbCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbHOW MPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

B coctraBe MeTampegMeTHBIX pe3y/JbTAaTOB BBIJENSIOT 3HAuKMMble [ (DOPMUPOBAHUS
MHUPOBO33peHUs1 00ljeHayuHble TIOHSATHS (3aKOH, Teopusi, TPUHLIUII, TUIOTe3a, (akT, CUCTeMa,
TIPOIIeCC, SKCIIEPUMEHT | [IPYTOe.), KOTOpPbIe HCTIOb3YIOTCS B €CTeCTBEHHO-HAyUHBIX YueOHBIX
rpeiMeTax U MO3BOJISIIOT HA OCHOBe 3HAHUWM U3 3TUX MpeJMeTOB (JOPMUPOBATh Mpe/CTaB/IeHre 0
1[eJIOCTHOM HayYHOM KapTHHE MHpa, U YHUBepCa/lbHble yueOHbIe AeHCTBUs (TI03HaBaTe/bHbIE,
KOMMYHHKATUBHbIE, PETyJISITUBHBbIE), KOTOpble 00ecreunBarOT ()OPMHPOBaHWE TOTOBHOCTU K
CaMOCTOSITe/IbHOMY TJIAHMPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOM /lesTeIbHOCTH.

ITo3HaBaTe/bHBbIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

Ba3zoBble jloruyeckKue AeiicTBHSA:

YMEHUsI MCMO0/b30BaTh TPUEMBbI JIOTMUYECKOTO MBbIIJIEHUs TIPU OCBOEHUM 3HaHHWM:
pacKpbIBaTh CMbICJI XMMWYECKUX TIOHATUM (BbIZENATh MX XapaKTepHble TPU3HaKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMH TTOHSTUSMU), UCTIONB30BaTh TIOHATHS [7isi OOBsICHEHHS
OT/eNbHBIX (DAaKTOB U SIBJIEHWM, BbIOMPaThb OCHOBAaHWS W KPUTEPUU [is KjiacCU(UKaLN
XMMHUUYECKUX BellleCTB U XMMUUECKHUX peaklyi, yCTaHaB/IMBaTb IPUYNHHO-CJIe[ICTBEHHbIE CBS3U
MeXJy 00beKTaMU W3yueHusi, CTPOUTh JIOTHUeCKHe pacCyAeHusi (MHAYKTUBHbIe, 1elyKTHBHbIE,
T10 aHaJIOTUH), ie/1aTh BbIBO/bI U 3aK/TFOUEHMUS;

yMeHHe TPUMEHSITh B Mpoliecce MO3HaHUs MOHATUS (TIpeJMeTHble M MeTarpe/IMeTHbLIE),
CUMBO/IMYeCKHe (3HaKOBbIE) MOJeNH, HWCTO/b3yeMble B XWMHH, MPeoOpa30oBbIBaTh IIMPOKO
TIpUMeHsieMble B XUMUU MO/ie/IbHble TIpe/ICTaB/AeHUs] — XMMUUeCKU 3HaK (CMMBOJI 37ieMeHTa),
xuMudeckass ¢GopMmysa U ypaBHEHHe XUMHUECKOW peaki[iM — TIpU pelieHur y4yeOHO-
MO3HABaTe/NbHBIX 33/lay, C Y4YéTOM 3TUX MOJEe/bHBIX IIpeJCTaBleHUHd BBIABIATb U
XapaKTepr30BaTh CYyIlleCTBEHHble MPU3HAKU M3yuaeMbIX OOBEKTOB — XMMHUYECKUX BellecTB U
XUMHUYECKUX peaKIUi, BbISIB/ISATH OOIHe 3aKOHOMEepPHOCTH, TPUYMHHO-CJIe/ICTBEHHbIE CBS3U M
MIPOTHUBOPEUMS B U3yuaeMbIX MPOLieccax U SIBIeHHUsIX.

Ba3zoBblie ucciejoBaTe/IbCKHe [JeHCTBUS:



yMeHHe HCIO/h30BaTh IOCTaB/IeHHbIe BOIPOCHI B KaueCTBeé WHCTPYMEHTA TO3HAHUS, a
TaKke B KaueCTBE OCHOBBI [yii (DOPMUPOBAaHUS THUIIOTe3bl TIO TPOBEPKe TMPaBUILHOCTH
BBICKA3bIBAEMbIX CY>K/IEHUM;

npuoOpeTeHHe OIbiTa MO TJIAHUPOBAHWIO, OPraHM3alldd W TPOBEJIEHUI0 YUEHUUYeCKUX
IKCIIEPUMEHTOB, yMeHHe Hab/I0jaTh 3a XOZ0M TMPOoLecca, CaMOCTOSITE/TbHO MPOTHO3UPOBaTh €ro
pe3ynbTat, (opMynupoBaTh 0000ILEHUsT W BBIBOJBI MO pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
WCCJIeIOBaHMsI, COCTABJIATh OTYET O TIPO/ie/IaHHOM pabore.

Pa6ora c uadopmanueii:

yMeHHe BbIOUpAaTh, aHaTM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIUIO Pa3/TMUHBIX BUIOB
¥ GOpM TIpe/ICTaB/IeHHs], TIOJTYYaeMY0 U3 pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMY/ISIPHAst IMTepaTypa
XUMUUYECKOTO COZIep>KaHUs, CIIpaBOYHble T10CcO0OMsi, pecypcbl VIHTepHeTa), KpPUTHUECKU
OLI€EHUBATb NTPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO UH(MOPMALIUIO;

yMeHHe TIPUMEHSITb pa3/IMuHbIe METOZbI U 3aIipOChl ITPU MOMCKe U 0TOOpe MHGMOpMAIUU U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX [I7Isl BLITIOJTHEHUS] YUeOHBIX 1 TI03HaBaTe/IbHBIX 3a/1a4
OTipe/ie/IEHHOTO THMa, TpuobpeTeHHe oOIMbiTa B 00/aCTH MCI0/b30BaHUS HUH(GOpPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OB/IaJZileHre Ky/JIbTYPOM aKTUBHOT'O MCITO/Ib30BaHUSI PAa3/IMYHBIX
TIOWCKOBBIX CHUCTEM, CaMOCTOSITeJTbHO BBbIOMpaTh OMNTHUMaabHYI (OpMYy Mpe/CTaB/IeHUs
WHGOPMAIIMM U WUTIOCTPUPOBAThL pelllaeMble 3a/lauid HeCTOKHBIMA CXeMaMH, [JuarpaMMaMH,
JpyrumMu GpopmamMu rpauky ¥ UX KOMOWHALUSAMUY;

yMeHHe WCI0J/Ib30BaTh M aHA/JM3MPOBATh B TIpoLlecce yueOHOW W WMCC/Ie[0BaTeTbCKOM
JeTe/TIbHOCTH MHGOPMALIMIO O BJIUSTHUM TTPOMBIIIIEHHOCTH, CEIbCKOTO XO03SMCTBA U TPAHCIIOpTa
Ha COCTOsIHWe OKpY»Katollel TIPUPOIHOU CpeJibl.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe /|eHCTBHA:

yMeHHUs1 3ajlaBaTh BOMpPOCHl (B Xoze muajsora W (WIM) [JUCKYCCHH) IO CYIIeCTBY
obcyxzmaemMoli Tembl, (HOPMY/IMPOBATh CBOW TIPEAJIOXKEHWS OTHOCHUTETBHO BBITIOJTHEHUS
Npe/JIoKeHHOW 3a/lauu;

YMEHHUSI TIPe/ICTaB/ISATh TIO/TyYeHHbIe Pe3y/IbTaThl TI03HABATEILHOU JIeSITe/TbHOCTUA B YCTHBIX
YW THUCbMEHHBIX TEKCTax; [e/laTh TIPe3eHTAl[{I0 Ppe3y/IbTaTOB BBIOJHEHUS XWMHUYECKOTO
JKcrepuMeHTa (1abopaTOpPHOrO OIbITa, JlabopaTOpHOW pabOThl MO HCC/IeJOBAHUIO CBOWCTB
BeII[eCTB, y4eOHOro MpoeKTa);

yMeHHs1 y4eOHOTO COTpY/JHMUeCTBa CO CBePCTHMKAaMH B COBMECTHOM TO3HaBaTebHOU U
WCC/IeIOBaTe/TbCKOU /IeATeIbHOCTH TPH PellleHN BO3HMKAKIUX Tpo0jeM Ha OCHOBe ydéTa
o0IIMX WHTEPEeCOB W COTIACOBAHUS MO3UIMK (00CY>KeHus, 0OMeH MHEHWSIMH, «MO3TOBbIe
IITYPMbI», KOOP/IMHAIIUS COBMECTHBIX /I€HCTBUM, OTpeZie/ieHre KPUTEPHEB T10 OIleHKe KauecTBa
BBITTOJIHEHHOH pabOThI U IPYTHE).

Pery/isTUBHBIE yHHBepCa/IbHbIe yUeOHbIe el CTBUA:

YMEeHHEe CaMOCTOSITE/IbHO OTPeZeNSTh LeJN JesITelbHOCTH, TUVIaHUPOBaThb, OCYIIIECTBIISATh,
KOHTPOJIMPOBATb U TIPU HEOOXOAWMOCTH KODPEKTHMPOBAaThb CBOIO [IesTe/IbHOCTh, BbIOMpATh
HauOonee 3¢deKTUBHbIE CIOCOOBI  pelleHHsT yueOHBIX M TIO3HABATe/NbHBIX  3ajad,
CAMOCTOSITE/TbHO COCTABJISITh WM KOPPEKTUPOBATh TPE/JIOKEHHBIA aJTOPUTM JIeMCTBUIN TIpU
BBITOJIHEHUM 33/laHUN C y4YETOM TIOJlyueHHWs] HOBbIX 3HaHWH 00 wu3ydyaeMbIX OOBEKTax —
BeIl[eCTBaX M PeakKIUsiX, OLeHUBAaTh COOTBETCTBUE TIOyUeHHOTO pe3yJbTaTa 3asiBIeHHOU L[eJTH,
yMEeHHe UCI0/Tb30BaTh U aHA/IM3UPOBATh KOHTEKCThI, MPE/IJlaraeMble B YCJIOBUM 3aJaHU.

IMPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpegMeTHBIX pe3y/bTAaTOB [0 OCBOEHHIO 00s3aTeNIbHOTO CO/lePIKaHUs,
YCTAHOBJIEHHOTO JIaHHOW (efepasbHOM pabouell TporpamMMoi, BBIJIENSIOT: OCBOEHHbIE



o0yyJaroIyMMHCS HayuyHble 3HAHUS, YMEHUsS W CIoCoObl JelCTBUM, CcreLuduueckue s
npeIMETHOM 007acT «XUMHUsI», BUZBI AEATeNBHOCTHA T0 TIO/yYeHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPeTaLyy, TPeoOpa30BaHUI0 U TIPUMEHEHHIO B Pa3/IMUHBIX yueOHBIX U HOBBIX CUTYaL[UsIX.

K koH1y oOyueHusi B 8 Kjiacce ripeJMeTHble pe3y/bTaThl Ha 0Aa30BOM YPOBHE OJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMMWUECKUX MOHATUWA: aTOM, MOJIeKy/a, XUMUYeCKUH
5/IeMeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMech (OZHOpPOJHas W
HEOJHOPOZHasl), BajeHTHOCTb, OTHOCHTe/bHas aTOMHas M MOJIeKyJIsIpHasi Macca,
KOJIMYeCTBO Bel[eCTBa, MOJIb, MOJSpHas Macca, MaccoBas [JoJsi XHMHUYeCKOro
3/IeMeHTa B COeAWHEHWH, MOJISIPDHBIA O00BEM, OKCH[, KHCI0Ta, OCHOBaHWe, COJIb,
3/1IeKTPOOTPULIATE/ILHOCTh, CTeTleHb OKUC/IeHHs, XUMUUecKasl peakLysi, KinacCupuKarys
peaki1ii: peakLjuM COeJMHEHUs], peakLiUM pa3/io’KeHHs], peakL{iy 3aMelleHus], peakLjuu
oOMeHa, 3K30- U SHOTepMUUeCKre peakLiu, TeryioBou 3ddekT peakiyu, sApo aToma,
5JIEKTPOHHBIM C/I0M aToma, aToMHas opOuTanb, pafilyC aToMa, XUMUYecKasi CBSi3b,
NOJISIpHAasl U HeroJsipHasl KOBaJleHTHasl CBs3b, MOHHAsl CBsA3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (TIPOLeHTHasl KOHLIEHTpaLsi) B PaCTBOPE;
WITFOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XMMMWUECKMX TMOHSATUA M TIPUMEHSITb 3TH
TIOHSTHS PU OMMCaHUM BeleCTB U UX MpeBpallieHnH;

WCMO/b30BaTh XUMHUUECKYI0 CHUMBOJMKY JJIsl COCTaBjeHuss (OpMys BellecTB U
ypaBHEHUN XUMUYeCKUX peaklui;

OTIpe/ie/iATh BaJeHTHOCTb aTOMOB 3/1eMeHTOB B OWHApHBIX COeJMHEHHUsIX, CTereHb
OKWC/IEHUs 3/1eMEeHTOB B OWHApHbIX COeJVHEHMsIX, TPUHAJJIEKHOCTb BEILeCTB K
orpezieIEHHOMY K/accy coeAuHeHWd 10 (opMmynaMm, BHJ XHMHAYECKOW CBS3U
(KoBajleHTHasi U MOHHAas) B HEOPraHMUeCKUX COeJUHEeHUsIX;

packpeiBaTb cMbICa [lepuoauueckoro 3akoHa [. V. MeHzeneeBa: AeMOHCTPUPOBATh
NOHVMaHNe TepUOJUYeCKOM 3aBUCHMOCTH CBOWCTB XMMHWYECKMX 3/1EMEHTOB OT WX
nosioxkeHrst B Ilepuopgyueckold cucTeMe, 3aKOHOB COXpaHEHUsI MacChbl BeLLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUs], 3aKOHa ABOra/ipo;

OTMChIBaTh U XapaKTepu3oBaTb TabmuuHyro ¢opmy I[leprouueckoil CUCTEMBI
XUMUUECKUX 3/IEMEHTOB: pa3/iMyaTh TMOHSTUS «TJlaBHas noArpymnmna (A-rpynma)» u
«mobouHast moarpynma (b-rpyrma)», manbie U Oosbllide TIepUOJbl, COOTHOCHUTH
0003HaueHus1, KOTOpble UMeIOTCS B Tabmuije «[lepuoguueckasi CUCTeMa XUMHUECKUX
snemeHTOB [I. VI. MeH/eneeBa» C YMC/I0OBBIMUA XapaKTepUCTUKAMM CTPOEHUS aTOMOB
XUMUYeCKHX 37eMeHTOB (COCTaB U 3apsj sapa, o0ljee YHC/IO 37eKTPOHOB U
pacripefiejieHue UX M0 3JIEKTPOHHBIM CJI0SIM);

KJ/IaCCU(ULIMPOBaTh XUMHUUECKHe 37IeMeHThI, HeOpraHuueckue BelllecTBa, XUMHUYeCKre
peakuM (MO0 YMCAYy M COCTAaBYy YYaCTBYIOLMX B peaklid BeIeCTB, M0 TelJIOBOMY
dpdexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOI[HMe XMMHUECKHWe CBONCTBA BEIECTB Pa3/IAUHBIX
K/acCOB, TOATBepKJasi  ONMCaHWe IIpUMepaMu  MOJIEKY/ISIPHBIX  YPaBHEHUM
COOTBETCTBYIOLMX XUMUYECKUX peaKLuii;

NIPOrHO3UPOBaTh CBOMCTBA BeIleCTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOI'O COCTaBa,
BO3MO)KHOCTH TMPOTeKaHUsI XMMUYeCKUX TpeBpallieHri B pa3/IMuHbIX yC/IOBUSX;
BBIUHC/ISITh OTHOCHUTE/IBHYIO MOJIEKY/ISIPHYIO M MOJIIPHYHO MacChl BellleCTB, MacCOBYHO
JI0JIF0 XMMHYECKOro 3jieMeHTa 1o (opMyJie coeJMHEHMs], MaCCOBYIO JIOJIF0 BelllecTBa B
pacTBope, NPOBO/IUTh PaCUéThl 110 YPaBHEHUIO XUMUYECKOM peakLjuy;



NIPUMEHSITb OCHOBHBIE OTMepaliiy MbICUTENbHOU [1esITeJIbHOCTU — aHalu3 M CHUHTe3,
cpaBHeHHe, 00001eHre, CUCTeMaTH3alH0, KIaCCU(PUKALMIO, BbISIB/IeHHEe TIPUUHMHHO--
C/Ie[ICTBEHHBIX CBsi3ell — /11 M3yueHUs] CBOWCTB BeleCTB U XMMHUECKUX peakLui,
eCTeCTBEHHO-HayuHble =~ MeTOZAbl  TO03HaHUs —  HabmojeHWe,  H3MepeHue,
MO/le/TMPOBaHue, SKCIIePUMEHT (peasibHbli U MbIC/IEHHBIN);

C/leloBaTh TpaBWiaM I[10JIb30BaHUSI XUMWYeCKOW Tocy/iod U Js1abopaTOpHbIM
obopyioBaHMEM, a Tak)Xe IpaBWiIaM oOpallleHUsi C BeljeCTBAaMU B COOTBETCTBUM C
VMHCTPYKLUSIMU T10 BBITIOJTHEHHUIO 1a00PaTOPHBIX XUMUYECKHX OIBITOB TI0 MOJTyYeHHI0
¥ cobupaHuio Tra3o000pasHBIX BellecTB (BOZOpPOJA M KHC/IOPOAA), TPUTOTOBJIEHHIO
PacTBOPOB C OMNpeze/IiéHHOM MaCcCOBOU Jj0/iel paCTBOPEHHOTO BeIeCTBa, IJIAaHUPOBAaTh
Y TIPOBOJUTH XMMUYECKHe SKCIIePUMEHTHI 10 paclo3HaBaHUIO PaCTBOPOB Lijesioueil U
KHC/IOT C TIOMOLL{bI0 UH/IUKAaTOPOB (JIakMyC, (heHOo(TanenH, MeTUIOpPaHX U ApyTrue).

K koHily obyueHuss B 9 KJjacce mpeJMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [OJ/DKHBI
oTpa)kaTb C(hOPMHUPOBAHHOCTH Y 00yUYarOLUXCS YMEHHIA:

PacKpbIBaThb CMBIC/I OCHOBHBIX XMUMHWUECKUX TOHSTUM: XWUMUUYECKWN 371eMeHT, aToM,
MOJIeKyJia, UOH, KaTUOH, aHWOH, IPOCTOe BeLeCTBO, CJIOXKHOe BeleCTBO, BaJleHTHOCTb,
3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKWC/IEHUSs, XMMHUYeCKas peakLys, XWUMHUUYecKas
CBsI3b, TeTUIOBOM 3(hdeKT peakijyu, MOJib, MOJISIPHBIA 00BEM, pPacTBOpP, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IeKTPOIMTHUECKas [JUCCOLMAlYsl, peaklid HOHHOro oOMeHa,
KaTajM3aTop, XUMUYeCKOe paBHOBecHe, oOpaTuMble M HeoOpaTUMble DeaKIWH,
OKMCJ/IUTeIbHO-BOCCTAHOBUTE/IbHbIE  DeakLUM,  OKUC/IUTe/lb,  BOCCTaHOBUTEJIb,
OKHMCJIeHMe U BOCCTAHOBJIEHWe, a/0TpOmnusi, aM(OTepHOCTb, XUMMUUecCKas CBsi3b
(KoBasieHTHasi, WOHHasi, MeTajyinyeckasi), KpUCTa/Mueckas pelliéTKa, KOppOo3usi
MeTa/I/IOB, CIUIaBbl, CKOPOCTb XUMHWYECKOM peakLuH, I[peJesbHO [OMyCTUMast
koHLeHTpauud [1/IK BeiecTsa;

W/UTHOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHWUECKUX TOHSATAW W TIPUMEHSITb 3TH
TOHSITHS TIPU OTMCAHUM BeIeCTB U UX MpeBpallieHu;

WCII0/Ib30BaTh XWMHUUYECKYH) CHUMBOJIMKY [/l COCTaBlAeHWs (POpMysa BellecTB U
ypaBHEHUN XUMUYeCKHX peakiuii;

ornpefieNisiTb BaJIEHTHOCTb U CTelleHb OKUC/JIeHUS XUMWYEeCKHUX 3JIeMEeHTOB B
COeIMHeHUSIX Ppa3/IMuHOIO COCTaBa, IPUHAJJIEXHOCTb BeIeCTB K OIpezeéHHOMY
KJlacCy Coe/IMHeHWI 1o (opmy/am, BUJ XMMHYeCKOW CBs3M (KOBasieHTHasi, UOHHas,
MeTa/yIMuecKasi) B HEeOpPraHWUeCKUX COeJMHEHHUsX, 3apsf HMOHAa [0 XUMHYeCKOU
¢dopmyne, xapakrep cpefjbl B BOAHBIX pacTBOpPax HeOpPraHWYeCKHWX COeJUHEHUH, TUI
KPUCTA/IJTIMYECKOMN PelIETKHU KOHKPETHOT' O BeIlleCTBa;

packpbiBaTh cMbIC [leproguueckoro 3akoHa [l. VI. MeHjeneeBa U J€MOHCTPHUPOBATh
ero MoHUMaHKe: OIMChIBaTh M XapaKTepu3oBaTh TabmuuHyro Gopmy Ilepuoguueckoit
CUCTEMbl XWMUUYECKHX SJIEMEHTOB: pa3/MyaTh TOHSTUS «TJlaBHasg mnoAarpymnmna (A-
rpymmna)» W «mnobouHas mofrpyrma (B-rpymma)», manbie ¥ Oosbllvie TIepUOJE,
COOTHOCUTH 0003HaueHWs], KOTOpble WMEKTCS B TepUOANYecKol Tabmumie, C
YMC/IOBBIMUA XapaKTePUCTUKAMU CTPOEHHsI aTOMOB XMMHUUECKUX 3/IEMEHTOB (COCTaB U
3apsz siipa, obiiee YKCIo 3/1eKTPOHOB U pacIipeZiesieHHe MX T0 3eKTPOHHBIM CII0sIM),
OOBSCHATH 0OIIMe 3aKOHOMEPDHOCTH B W3MEHEHWH CBOWCTB 3/71EMEHTOB U WX
COeJMHEHUM B Mpejiesiax MaJbIX NePUOJOB U IV1aBHBIX MOATPYIII C yUETOM CTPOEHHs
VX aTOMOB;



K/1aCCU(MUIUPOBATh XMMUUYECKHe 37IEMeHThI, HeOpPraHUUYeCKHe BeIllecTBa, XUMHUECKHe
peakiuu (M0 YKMCAYy M COCTAaBYy YYaCTBYIOL[MX B peaklUy BeIecTB, MO TelJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUsI XUMUUeCKHX 3/IeMEeHTOB);
XapaKTepr30BaTh (OMUChIBaTh) 00OL[HMe U creruduuecke XUMUYECKHe CBOMCTBa
TIPOCTBIX U CJIO’KHBIX BEIL|eCTB, MOATBepXK/asl OMvcaHue TIpUMepaMu MOJIEKY/ISIPHBIX U
VOHHBIX YDaBHEHUM COOTBETCTBYIOIIMX XMMUUECKUX peaKL1ii;

COCTaBJ/ISITh YPaBHEHUSI 37IEKTPOIMTUYECKOW AUCCOLMALIMU KUCJIOT, 1e/ioueil U coJsiei,
TIOJTHBIE W COKpAIléHHbIe YPaBHEHHS peaki[iii MIOHHOTO OOMeHa, ypaBHEHHs peaKIiui,
TIOJTBEP)K/IAIOIINX ~ CYI[[eCTBOBAaHME TeHEeTUYeCKOW CBA3M MeXAy BellleCTBaMHu
pa3/IMYHbIX K1acCOB;

PaCKpbIBaTh CYIIHOCTh OKUC/IUTE/IbHO-BOCCTAaHOBUTEIBHBIX peaklyii MOoCpe/iCTBOM
COCTaBJIeHUsI 37IEKTPOHHOI0 OaslaHca 3TUX peakLivii;

TPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
TIPOTeKaHUsI XUMUYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX;

BBIUNCJIATE OTHOCUTETBHYIO MOJIEKY/ISIDHYIO M MOJISIPHYIO MacChl BeIlleCTB, MaCCOBYHO
JIOJTF0 XMMWYeCKOT0 37ieMeHTa 1o (hopMyJsie COeZIMHeHUs], MaCCOBYIO /IOJIIO BelleCTBa B
pacTBoOpe, MPOBO/IUThH PACUETHI TI0 YPABHEHHIO XUMUUYECKOH peaKIiu;

coO/ofaTh TIpaBUA  TI0JIb30BaHUS ~XMMHUECKOW TIOCyZioH u  jabopaTOpHBIM
obopy/ioBaHMEM, a TakKKe TMpaBuWa OOpallleHus C BeljeCTBAMU B COOTBETCTBUU C
WHCTPYKLIUSMH T10 BBITIOJTHEHHIO 1a00PATOPHBIX XUMUUECKUX OIIBITOB IO MOJ/TyUeHHIO
Y cobupaHuio ra3o000pa3HbIX BelllecTB (aMMHUaKa U yreKUC/Ioro rasa);

TIPOBO/IUTh PeaKLiH, TIOATBep)K/Jatolllie KaueCTBeHHbI COCTaB pa3/IMUHbIX BeILeCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, uoguA-, KapboHat-, docdart-,
CWIWKaT-, CyabdaT-, TUAPOKCHU/-WMOHBI, KaTHOHbl aMMOHHUSI W WOHBI HW3yUeHHBIX
METaJIIOB, TIPUCYTCTBYIOIIVE B BOJHBIX PACTBOPaX HEOPraHUUECKUX BeIIleCTB;
MPUMEHSITb OCHOBHbI@ OTlepal[ii MbICTUTE/LHOU [1eATe/TlbHOCTH — aHalu3 U CUHTe3,
cpaBHeHHe, 0000IIeHHe, CHUCTEMAaTH3al[vi0, BbISBJIEHHE TPUUYUHHO-C/I€[CTBEHHBIX
CBsi3eil — /i1 W3y4YeHUs] CBOMCTB BeIeCTB M XWMHUUECKUX peaki[iii, eCTeCTBeHHO-
HayuHble MeTOJbI TIO3HAHUSI — HaOJO/leHre, W3MepeHue, MO/ie/TMpPOBaHue,
9KCIepuMeHT (peasibHbIN U MbIC/IEHHBIN ).



TEMATHUYECKOE IVNIAHUPOBAHUE
8 KNIACC

Ne

HaumeHnoBaHue pa3jenoB U

Ko/sinuecTBo uacos

KoHTpo/1bHBIE

IIpakTHyeckue

OnekTpoHHbIe (udpoBbIie)

n/m TeM MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIEe PeCypPChI
paboThI padoThI
Pa3pgen 1. [lepBoHauaibHbIe XUMUYeCKHe IOHATHA
Xumusi — BaxkHasi 00/1aCTh
11 eCTeCTBO3HaHUA U 5 ) Bubmioreka IIOK
MpaKTUUeCKOU JesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yejioBeKa
12 BelljectBa ¥ XuMHUueckue 15 1 Bubmioreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pa3gen 2. BaxkHeliue npejCTaBUTe/ M HeOPraHMUeCKUX BelllecTB
21 Boszayx. Kucsopog. [lousTue 6 bubmioTeka LIOK
06 okcumax https://m.edsoo.ru/7f41837c
29 Bogopoa.Ilonstie o KucioTax 3 1 bubmmoreka IIOK
U COJSIX https://m.edsoo.ru/7f41837c
53 Boga. Pacteopel. IToHsiTHe 006 5 1 1 bubsmmoreka IIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIEe KJ1aCcChl 1 1 1 bubmmoreka LIOK
HeOpraHuyeCcKux CoeIMHeHU https://m.edsoo.ru/7f41837c
Wtoro no pa3zpeny 30

Pazpen 3. Ilepuoanueckuii 3aKoH U Ilepuognueckasi cicteMa XUuMHUUecKuXx 3/ieMeHTOB JI. 1. MenjeneeBa. CTpoeHHe aTOMOB.
Xumuuyeckas cBsizb. OKHC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[MepuoguuecKuii 3aKOH U

31 [Tepyioguueckas cuctema . bubmoTeka LIOK
XUMUYEeCKUX 371eMeHToB []. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUYecKas CBA3b.

3.2 OkucuTeNbHO- 8 Bubmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKi[uu
bubmmoreka IIOK
Wroro no paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KommuecTBo yacos JJIeKTPOHHBbIe
HaunmveHoBaHMe pa3/je/ioB U TeM (yudposBbie)
Ne /i KonTposbubie | IlpakTnueckue
NporpamMMsbI Bcero oOpa3oBare/bHBIE
pPadoThI padoThI
pecypchl
Pa3pen 1. BemjectBo 1 XMMHU4YeCKHe peakinjuu
[ToBTOpeHue U yriybieHre 3HaHUN Bubmorexa LOK
1.1 P Yo 5 1 https://m.edsoo.ru/741a63
OCHOBHBIX pasfiesioB Kypca 8 kiacca 6
OCHOBHbIE 3aKOHOMEPHOCTU XUMUUECKUX bubmmorexa LIOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakLuii
6
OJIEKTPOJIMTUYeCKas JUCCOLaLrs Bubmmorexa LOK
1.3 P AMICCOLHART. 8 1 1 https://m.edsoo.ru/741a63
XHMHUUeCKHe peakijuy B pacTBOpax 5
Wtoro no pasgeny 17
Pa3pgen 2. Hemera/uibl M UX COeAUHEHMSI
OOb111ast xapaKTepHUCTUKa XUMUUECKUX Bubmorexa LIOK
2.1 e XApaKTep 4 1 https://m.edsoo.ru/741a63
snemeHTOB VIIA-rpymmbl. ['anoreHsl 6
OO011jas1 XapaKTepUCTUKA XUMUUECKUX bubmiorteka LJOK
2.2 snemeHTOB VIA-rpyrbl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
coeIMHeHUSs 6
OO011jas1 XapaKTepUCTUKA XUMUUECKUX bubnuoreka IIOK
2.3 snieMeHTOB VA-rpynmnsl. A30T, (hocdop 1 ux 7 1 https://m.edsoo.ru/7f41a63
COeIUHEeHUS 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO6111ast XxapaKTeprUCTUKa XUMUUECKUX

bubmoreka LJOK

24 snemMeHTOB [VA-rpymmnsl. Yraepoa u 8 https://m.edsoo.ru/7f41a63
KPEeMHUM U UX COeJJMHEeHHUS 6
Wtoro no pa3peny 25
Pa3zgen 3. MeTaaibl U UX COeJMHEHNA
bubnmrorteka LJOK
3.1 OO0r1Me CBOMCTBA MeTaslIOB 4 https://m.edsoo.ru/7f41a63
6
bubmoreka LJOK
3.2 Baknetiiie MeTanibl ¥ UX COeIUHEHUSs 16 https://m.edsoo.ru/7f41a63
6
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy)Kawomias cpeja
bubmoreka IIOK
4.1 BeliiecTBa 1 MaTepHaJibl B )KM3HU YeslOBeKa 3 https://m.edsoo.ru/7f41a63
6
Wtoro no paspeny 3
bubmoreka LJOK
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






