


ITOSACHUTEJIbBHASA 3AIIMCKA

[TporpaMma MO XWMMHH Ha ypOBHE OCHOBHOTO 0OIero o06pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpeOOBaHHWM K pe3yibTaTaM OCBOEHHWS OCHOBHOMU
oOpa3oBarelbHOM  TIPOrPaMMbl  OCHOBHOT'O obr111ero obpa3oBaHusl,
npeactaBieHHbIx B @I'OC OO0, a Takke Ha OCHOBe (efepaabHOM paboueii
MPOrpaMMbl BOCTIMTAaHUS M C YYETOM KOHIIETI[UW TIpero/jaBaHusl yueOHOTO
nmpeaMeTa «XHMHS» B 00pa3oBaTeNbHBIX OpraHM3alUsaX PoCCHICKOM
denepanuu.

[TporpaMma Mo XWMHHM [aéT TIpeZiCTaB/ieHre O Iie/ifx, 0bIei cTpaTeruu
oOyueHMs, BOCIUTAHUS W Pa3BUTHUS OO0YyUarOIMUXCS CPeACTBAMH yueOHOro
rpefMeTa,  yCTaHaB/IMBaeT  oOsi3aTeslbHOEe — TIPeIMETHOE  COjleprKaHue,
rpelyCMaTpHBaeT pacripe/ie/ieHre ero 10 KjaaccaM M CTPYKTYPUpOBaHHE II0
pa3ziesiaM M TeMaM TIpOTpaMMbl TI0 XWUMHH, OMpeJesiseT KOJIWYeCTBeHHbIe U
KaueCTBeHHbIE XapaKTePUCTUKU cojieprKaHus, pPEeKOMeH/TyeMyt0
10C/IeZIoBaTeTbHOCTh M3YUeHWs] XUMUA C YYETOM MEXKIPeJMEeTHBIX U
BHYTpDUIIPeIMETHBIX CBsi3el, JIOTUKA y4eOHOTO TMpoiiecca, BO3pPaCTHBIX
ocobeHHOCTell 00ydYarOIIMXCs, OMpeJessseT BO3MOXKHOCTH TpeAiMeTa AJis
peanu3aliii TpeOOBAHMM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTeIbHOM
IPOrpaMMbl Ha YPOBHE OCHOBHOT'O 0011[ero oO6pa3oBaHus, a TaKKe TpeOOBaHHM
K pe3ynbTaTaM OO0yueHWs] XMMUU Ha YDOBHe Iiejieli WM3yueHWs TIpeMeTa U
OCHOBHBIX BH/IOB yueOHO-TIO3HABAaTe/NbLHOU JesiTe/IbHOCTU 00ydJaroierocs Iio
OCBOEHHIO yueOHOTO CO/lepyKaHusl.

3HaHUe XUMHH CJIY>KUT OCHOBOM [I7isi (POPMHPOBAHHUSI MHPOBO33DEHUS
o0yuaroIIerocsi, ero nmpeJCcTaB/lIeHH 0 MaTepHalbHOM eZIMHCTBEe MUpPa, BaXKHYIO
po/b UrparoT ¢hopMHpyeMble XUMUeH TIpe/CTaBIeHNs O B3aUMOIIPeBpaIlieHUsIX
3Hepru U 00 IBOJIIOLIMK Bel[eCTB B TPHUPOJe, O MYTAX PellieHus T/1006ambHbIX
1po6jieM yCTOMUHMBOTO pa3BHUTHSI UeJIOBEUECTBA — ChIPhEBOM, YHEPreTHUeCKOMH,
TTUIIIeBOM U 9KOJIOTHUeCKOoW 6e301macHOCTH, TTPo6sieM 3[paBOOXpaHeHUs.

N3yueHue Xumuu:

criocobCTByeT peanv3aliid BO3MOXKHOCTEM /IJif  CAaMOPa3BUTHSL |
cdopMUpOBaHHsA KyJbTYpbl JIMUHOCTH, €€ o0meld u (yHKIHOHATEHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMHpPOBaHNE MBIILJIEHUSI U TBOPUECKUX CIIOCOOHOCTeH
00yuaroluxcs, HABBIKOB MX CAMOCTOSITETHbHOU YyueOHOW [1esTebHOCTH,
9KCTIepUMEHTalbHBIX W HWCC/IeOBaTeIbCKUX yMeHWW, HeoOXOAWMBIX Kak B
TIOBCe/IHEBHOM >KU3HU, TaK U B TIPOheCCUOHATLHON JesiTe/IbHOCTH;

3HAaKOMHUT CO Crel[uHKON HAayuHOTO MBIIIJIEHNs], 3aK/IaZibiBaeT OCHOBBI
[[eJIOCTHOTO B3T/Isila HAa €AWHCTBO TPUPOABI UM UejioBeKa, SIBJSETCS
OTBETCTBEHHBIM 3TarioM B (POPMHPOBaHUM e€CTeCTBEHHO-HAyUYHOU TPaMOTHOCTH
00yJaroIIMXCs;

criocobcTByeT (OpMHUPOBAHKIO 1IEHHOCTHOTO OTHOIIIEHUsI K eCTeCTBeHHO-
HayuHbIM 3HAHWSM, K TPUPOZie, K UeJlOoBeKy, BHOCUT CBOW BK/IaJ B
9K0JIOTUYECKOe 0Opa3oBaHue 00yUaroIuXCsl.

IlaHHbIe HarpaB/eHUs B 00ydeHUHd XUMUU 00eCrieunBarOTCs Crieldukon
cofep)kaHusi yuyeOHOro TIpegMeTa, KOTODBI SIB/IETCS  T1e/larOrMuecKu
a/lalTHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKH XMMHU Ha OTpe/le/IEHHOM JTarie
€€ pa3BUTHS.

Kypc xumMum Ha ypoBHe OCHOBHOTO 001ijero 0bpa3oBaHUsI OpHEHTHUPOBaH
Ha OCBOeHHe OOyYaroIMMUCS CUCTEMbl TIepBOHAYAJbHBIX TOHSATHN XUMUH,



OCHOB HEOPraHWYeCKOW XMMHH U HEKOTODPBIX OTZAe/bHbIX 3HAUUMBbIX TMOHSTHN
OpraHUYeCKOU XHMHUH.

CTpyKTypa cofiepKaHusi MporpaMMbl 10 XUMUU C(hOPMUPOBaHA Ha OCHOBE
CUCTEMHOrO MoAxoza K eé uzyueHuto. Cojiep>kaHue CK/IaJbIBaeTCsi U3 CUCTEMbI
MOHATUN O XWUMHUUYECKOM »3J/ieMeHTe U BellleCTBe M CUCTeMbl TOHSTUM O
XUMHUecKoi peakiid. ObGe 3TH CHCTeMBbI CTPYKTYPHO OpPraHW30BaHBI T10
TIPUHIUITY TI0C/el0BaTe/IbHOTO PAa3BUTHS 3HAHUM Ha OCHOBE TeOpPeTUUYEeCKHX
Tpe/iCTaB/IeHU Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YueHHsl KaK OCHOBbI BCEI'0 eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa [. 1. MeHjesneeBa KaKk OCHOBHOI'O 3aKOHa
XUMUWY;

— YuUeHHsl O CTPOEHUU aTOMa U XMMUYeCKOU CBsI3Y;

— TIpeficTaB/eHU 00 3/eKTPOMTUUECKON [AMCCOI[MAI[UM BeI[eCTB B
pacTBOpax.

TeopeThueckve 3HaHUSI pacCMaTpPUBAIOTCS Ha OCHOBE SMITUPHUYECKU
MO/IyYeHHbIX U OCMBICTIEHHBIX (DAKTOB, DPa3BUBAIOTCS MOC/Ae[0BATe/bHO OT
OJHOTO yPOBHS K [DYrOMY, BBINOMHAS (YHKUUKA OOBSICHEHUS U
MPOTHO3MPOBaHUsI CBOWCTB, CTPOEHUS W BO3MOXXHOCTeM MPaKTUUeCKOro
TpUMeHeHUs1 1 TI0JyYeHUsI U3ydyaeMbiX BeIlleCTB.

OcBoeHre TpOTpaMMbl TI0 XWMHW CrHOCOOCTBYyeT (HOpPMUPOBAHUIO
Mpe/ICTaB/IeHUs1 0 XUMHUUECKOM COCTaB/IAIOIeM HayuyHOW KapTWUHBI MMpa B
JIOTHKe eé CUCTeMHOM TTPUPO/bl, 1IeHHOCTHOT'O OTHOILIEHUS] K HAYUHOMY 3HaHUIO
Y MeTo/laM M03HaHus B Hayke. V3yueHre XUMHUM TIPOUCXOUT C TIPUBJIeUeHUEM
3HaHWU U3 paHee HW3yYeHHBbIX YyueOHbIX TipeaMeToB: «OKPY’KaroIuii MUD»,
«bunosnorus. 5-7 knacce» U «dusmka. 7 Kiace».

[lpy u3yueHUM XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAaHWW OCHOB
XUMUUeCKOW HaykKu KaK o007acTd  COBPEMEHHOTO  eCTeCTBO3HaHUS,
MpaKTUYeCKOW JesTeJIbHOCTA 4YejioBeKa U KakK OJHOr0 W3 KOMIIOHEHTOB
MHUDOBOM Ky/JbTYypbl. 3afiaua y4eOHOTO TipeiMeTa COCTOUT B (DOpPMHUPOBAHUU
CHUCTeMbl XMMMUYECKHUX 3HAaHUM — BaKHEUIUX (paKTOB, TMOHSTHM, 3aKOHOB U
TEOPeTUUECKUX TIOJIO’KeHUH, [JOCTYIHBIX 00006IIeH! MUPOBO33PeHUeCKOTo
XapakTepa, si3blka HayKW, B MPUOOIIIeHNN K HayUyHbIM MeTOZaM IT03HaHUs TIPU
M3yueHUU BeleCTB W XUMHYeCKUX peakluii, B ()OpMUPOBAaHWU U DPA3BUTUU
MO3HaBaTe/JIbHBIX YMEHWM U WX TMpPUMeHeHWM B yueOHO-II03HaBaTenbHOW U
yueOHO-HCCIeJOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHWHW TpaBU/I 0e30MmacHOro
oOpalijeHusI C Bell[eCTBaMH B TIOBCEeJHEBHOU JKU3HHU.

[lpy u3yyeHMH XWUMUU Ha YPOBHe OCHOBHOTO o006iiero o6pa3oBaHUs
Ba)KHOe 3HaueHHe MpHUoOpesy TaKue 1ie/H, Kak:

— ¢dopMHUpOBaHUEe HWHTE/IEKTya/lbHO DPa3BUTOM JIMUHOCTH, TOTOBOM K
camoobpa3oBaHUI0, COTPYAHAYECTBY, CAMOCTOSATETbHOMY TIPUHSTUIO PellleHuH,
criocobHOM a/[anTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YCJIOBUSIM >KU3HHU;

— HarmpaB/ieHHOCTh OOyueHHsI Ha CHCTeMaTh4yeckoe IpHOOIIeHMe
00yuaroImxcs K CaMOCTOSITeJTbHOW TT03HABaTe/IbHOM [IesiTe/IbHOCTH, HayUHBIM
MeTo/jaM TI03HaHUs, (POPMUPYIOIIMM MOTHBAI[MIO U Pa3BUTHE CIIOCOOHOCTeN K
XUMUWY;

—  obecrieueHWe  yCJIOBHM,  CIOCOOCTBYIOIIUX  MNPHUOOPETEHHIO
Oo0yuaroIMMHUCS  OfbITa  pa3HOOOpa3HOW  [eATeNbHOCTH, TIO3HAHUA U
CaMOITO3HaHMSI, K/IIOUEBBbIX HAaBBIKOB (K/IHOUEBBIX KOMIIETEHLIUM), WMEIOIIUX
yHUBepCa/lbHOe 3HaueHue [ijisl pa3/IMuHbIX BU/IOB JesiTe/TlbHOCTY;

— dopMupoBanue o0Ier (QYHKIMOHA/JLHONH M eCTeCTBeHHO-HayuHOH
rPaMOTHOCTH, B TOM UHCJe YMeHWM OObSCHATb U OlLIEHWBaTh SIBJIEHUS



OKDY>KaroI[ero Mupa, MCIO/b3ys 3HAHUS U OMBIT, TIOJIyYeHHbIe MPU U3Y4YeHUH
XUMWH, TIPUMEHSITh WX TIpU pellleHnd mpobseM B TMOBCeAHEBHOW >KA3HU U
TPYA0BOH JleITeTbHOCTY;

— ¢opMupoBaHre y OOyuaroluXxcs TyMaHUCTAYECKUX OTHOIIEeHUH,
MOHUMAaHUS 1[EHHOCTU XWUMHWUeCKUX 3HaHWM [T BBIPAOOTKH 3KOJIOTUYECKU
1jesiecooOpa3HOro ToBefieHUss B ObITY U TPYAOBOM [eATeMbHOCTH B I[eJIAX
COXpaHEeHUs CBOEro 37I0POBbsI M OKPY>KarolLl|er TTPUPOJHOU CpeJibl;

— pa3BUTHE MOTHBAI[UM K 00yueHHI0, CIIOCOOHOCTeH K CaMOKOHTPOJIIO U
CAMOBOCTIMTAHUIO Ha OCHOBe YCBOeHUs OOIIjeuesioBeUecKux I1eHHOCTeM,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy Tipoduisi U HarpaBAeHHOCTH
JanbHeNIero o0yueHusl.

OOi1jee 4YMCIO YacoOB, OTBEeAEHHBIX [Jid W3y4YeHUs XUMHUH Ha YPOBHe
OCHOBHOTO 0011]ero o6pa3oBanwusi, cocTaBsieT 136 uacoB: B 8 kyacce — 68 uacoB
(2 yaca B Hezlenr0), B 9 kyacce — 68 yacoB (2 yaca B HeJleJit0).



COJAEP)XAHUWE OBYUEHUSA

8 KJ/IACC

IlepBoHava/ibHbIEe XMMUYeCKHE TOHATHS

[Ipegmet xumuu. Posib XMMUM B )KU3HU Yel0oBeKa. XUMUA B CUCTeMe HayK.
Tena u BemjectBa. dusnueckue CBOUCTBA BeIECTB. ArperaTHOe COCTOSTHHE
BellleCcTB. [loHsiITHE O MeTOJax MO3HaHUA B XMMHU. YHCThIe BellleCTBa U CMeCH.
Crioco6plI pa3ziesieHusi CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKWe 37eMeHTbl. CHUMBOJIbI XWMHUUYeCKHUX
51emMeHTOB. [IpocThie U C/I0)KHBIE BellleCTBa. ATOMHO-MOJIEKYJISIDHOE YUYeHue.

Xumuueckasi ¢opmysa. BaseHTHOCTL aTOMOB XUMHWYECKHX 371eMEeHTOB.
3aKOH TOCTOSIHCTBA COcCTaBa BelecTB. OTHOCWTe/bHAasi aTOMHasi Macca.
OTHOCHUTeIbHAs MOJIEKY/IsIpHast Macca. MaccoBast IO/ XUMUYEeCKOr0 3J1eMeHTa
B COeJJMHEHUH.

KomuuectBo BemectBa. Mok, MosigpHag Macca.  B3auMocBs3b
KOJINUeCTBa, MacChl U UWCJa CTPYKTYPHBIX €IWHUL] BelecTBa. PacyéTel mo
dbopMyaMm XUMUUECKUX COeMHEHUH.

du3nueckie W XUMUUeCKUe $BJeHWs. XUMHUUeCcKass peakuus U eé
MpU3HAKU. 3aKOH COXPAHEHWsT MacChl BellecTB. XWUMWYECKUEe yDaBHEHUS.
Knaccudukaiys xuMmruyecKrx peakiuii (CoeJuHeHus1, pa3ioKeHus1, 3aMellleHus],
oOmeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XMMHUeCKOH TOCy/I0H, rpaBuiaMu paboTel B mabopaTopuu
U TipuémMamMu oOpaiieHuss C JabopaTOpHbIM 00OpYZOBaHHEM, H3yUeHHe U
orvcaHue (U3NUeCKUX CBOMCTB 00pa3i[OB HEOpPraHWUYeCKHWX BeIIecTB,
HabO/mroleHre (r3nueckux (TiaB/ieHHe BOCKa, TasiHUe Jib/la, PaCTUpaHUe caxapa
B CTYIKe, KUMEHVWe W KOHJEHCalys BOJAbI) U XMMHUUECKUX (TOpeHue CBeuw,
MpOKa/IMBaHWe MeJHOW TIPOBOJIOKU, B3aWMOJEMCTBHME Mejla C KHC/I0TOM)
sB/IeHWM, HaOIOZileHre U OIMCaHWe TIPU3HAKOB TIPOTEKaHWs XUMUUeCKHAX
peakiyi (pas3/oXkeHWe caxapa, B3auMOZeHCTBHEe CEPHOM KMCIOThI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuga meau (II) mpy HarpeBaHHH, B3aUMOZEHCTBHE
)kene3a ¢ pactBopoMm cosid Meau (1), n3yuenue criocoboB pa3ziesieHus: CMeceid: ¢
MOMOILbI0 ~ MarHurta,  (GUIbTPOBaHWe,  BbillapUBaHWe,  JUCTUJUISLIUS,
xpomaTtorpadus, TIpoBeZieHHe OUMCTKA TIOBapeHHOW CoJid, HaOmofeHue U
OMMCaHWe pe3yJbTaTOB TMPOBEJEHUs] OIbITa, WIIOCTPUPYIOLIEr0 3aKOH
COXpaHEeHUsI MacCChl, CO3JjaHre MOJe/ier MOJIeKY/ (ILIapOCTeP>KHEBBIX).

BaxHelue npe/iCTaBUTe/IM HEOPraHNYeCKHX BellecTB

Bo3nyx — cmech raso. CocraB Bo3zyxa. Kucnopog — s/nemMeHT U rpocToe
BelllecTBO. HaxoxxzieHuWe KUC/IOpoZa B TMpUpPOJe, (pU3rMueckde U XUMHUUYECKUe
cBoiictBa (peakiuu ropenusi). Okcuzpl. IlpumeHenue kucaopoga. CriocoOb
MoJIyueHus KUCIopoJa B Jjaboparopuyd M TPOMBIIIEHHOCTH. KpyroBopoT
Kucsiopoga B ripupozie. O30H — ajuioTporiHas MoAudUKaLus KUCI0poa.

TernnoBoi 3(ppekT XMMHUUeCKON peaklid, TePMOXHMUUYECKUe YpaBHEHUs,
9K30- M 3HJ0TEepMUYECKHe peakluu. TOMIMBO: yrojib U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJeHUe MapHUKOBOTO0 3(PdeKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bogopony — ssneMeHT U TIpoCTOe BellecTBO. HaxoxaeHue BOAOpOJa B
npuposie, Gu3NUeCcKWe W XUMHUYECKHe CBOMCTBA, TIPUMEHeHHe, CToCoObI
rnonyueHusi. KUcioTel U cosu.

MousisipHbIit 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YDaBHEHUSIM.

du3nueckre CBOWCTBa BOAbl. Boma kak pacTtBopuTenb. PacTBOpHI.
HacebljeHHbIe ¥ HeHacChIIeHHbIe pacTBOPbI. PaCTBOPMMOCTD BeLLECTB B BOJE.



MaccoBasi [onsi BelecTBa B pacTBope. XHMHWUeCKHMe CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpPOB B MpHUPOZAE U B >XM3HU venoBeka. KpyroBopor
BO/IbI B TIPUpPO/ie. 3arpsisHeHre MPUPOAHbIX BOA. OXpaHa U OYMCTKA NPUPOJHBIX
BO/,.

Knaccudukaiys Heoprannueckux coefuHeHuid. Okcuapbl. Knaccuduvkaiiys
OKCHJIOB: coseoOpa3ytoiijie (OCHOBHbIe, KHC/IOTHbIe, amdoTepHbIe) U
Hecosieobpa3yromue. HomeHknatypa okcugoB. ®usndecke W XUMUUYECKHe
CBOMCTBa OKCUJOB. [TonmyueHre OKCuIoB.

OcHoBanusi. Knaccudukaiysi OCHOBaHMM: WIEOYM U HepacTBOPUMbIe
ocHoBaHusA. HomeHkatypa ocHOBaHUM. PU3NUECKHe U XMMHUUYECKHe CBOWCTBA
ocHoBaHuM. [TonyueHre 0OCHOBaHUM.

Kucnotel. Knaccudukanys kucaor. HomeHknaTypa KUcioT. @usnueckue
1 XMMUUYeCKUe CBOMCTBa KUCJIOT. Psan aktuBHOCTHM MeTa/sioB H. H. Bekerosa.
[TosyueHune KUCIIOT.

Comu. Howmenknatypa conen. ®Pusmyeckrhe M XAMHUYECKHe CBOWCTBA
conei. [Tomydenue cosnen.

['eHeTHMUeCKasi CBA3b MeXXly K/IaCCAMU HEOPTraHUUeCKUX COeIUHEHUH.

Xumuueckutl 3KcnepumeHm:

KaueCTBEHHOEe OmpefleJieHWe COJEep)KaHusl KUCJIOpoJa B BO3AyXe,
rojiyueHre, coOuWpaHue, pacrio3HaBaHWe U U3yueHHe CBOWCTB KHCIO0PO/Ia,
HaO/iro/leHe  B3auMMOJIEMCTBUSL  Bel[eCTB C  KHUCJIOPOJAOM W yCJIOBHS
BO3HUMKHOBEHHS MW TIpeKpallleHWsi TopeHus (To)kapa), O3HaKOMJIEHHWe C
oOpa3ljaMM OKCHIOB W OMNKMCAHWe WX CBOWCTB, IOMy4YeHWe, cobupaHue,
pacrio3HaBaHWe W M3yuyeHHe CBOMCTB BojJiopofia (ropeHue), B3auMO/eNCTBHE
Boziopozia ¢ okcuaom Meau (II) (Bo3MOKHO MCIIOIb30BaHUE BUeOMaTepuaoB),
HabO/moleHe  00pas3lioB  Bell[eCTB KOJMYEeCTBOM 1 MoOJb, WCC/el0BaHHe
0COOEHHOCTel paCTBOPEHHUSI BeIeCTB C Pa3IMYHOM pacTBOPHUMOCTHIO,
TPUrOTOBJIEHHE PaCTBOPOB C ompezAenéHHOW MaCCOBOU [10J/led paCTBOPEHHOIO
BeIlleCTBa, B3aMMOJIEMCTBHE BOJbl C MeTa/U/laMH (HaTpheM U KaJbl[eM)
(BO3MOKHO WCIIONh30BaHWE BH/€OMAaTepPHa/ioB), WCC/eZioBaHWe 00pa3iioB
HEOpPraHWUeCKHWX BeIeCTB pa3/MUHbIX K/IacCOB, HaO/o/ieHne W3MeHeHUs
OKpPaCKM WHAWKATOPOB B pAacTBOpax KUCJIOT U LIeJoYed, U3yuyeHue
B3auMoOZeMCTBUs okcuaa Meau (II) ¢ pacTBOpoM cepHOM KUC/IOTBI, KHACJIOT C
MeTa//laMH, peakliui HerMTpaav3alliy, ToTydeHre HepaCTBOPUMBIX OCHOBaHUM,
BBITECHEHME OJHOr0 MeTa/ula [JpPyTMM U3 pacTBopa CO/M, peLleHHe
9KCIepUMeHTaIbHbIX 3aJau 1Mo TeMe «BajkHelillie KiaacChl HeOpraHWUYeCKHUX
CcoeIMHeHUI».

Ilepuopnueckud 3akoH H Ilepuognueckas cucreMa XMMHYECKHX
y1emeHToB [I. 1. MengeneeBa. CTtpoeHne aroMoB. XuUMHUecCKas CB3b.
OKuC/IMTeIbHO-BOCCTAHOBHUTE/IbHBIE PeaKI[uu

[TepBble MOMBITKA KIaCCU(PUKALIMUM XUMUUECKUX 37eMeHTOB. [loHsTHe O
rpymnnax CXOJHBIX 3/1eMEHTOB (IjeJIOUHble U IIeJI0UHO3eMe/IbHbIE MeTalllbl,
rajioreHbl, WHEepTHbIe Ta3bl). JJIeMeHThl, KOTOpble 00pa3yroT amdoTepHbie
OKCH/IbI Yl TU/IDOKCU/IBL.

[Teproanueckuit 3aKoH. [leproanyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB
nO. W. MengeneeBa. KopoTkonepuofHasi M [AJIMHHONIEPUOJHAs (POPMBI
[lepyoguyeckor CHUCTeMbl XWMHUUYeCKHUX 37emeHTOB [I. W. MeHgeneesa.
[Tepyogpl n rpynmbl. dusrueckud CMBICT TIOPSAKOBOTO HOMepa, HOMEpPOB
Meprozia v TPyl 3JIEMEHTa.

Ctpoenue atomMoB. (CocTaB aTtoMHbIX szgep. W30Tombl. O/€KTPOHBI.
CTpoeHHe 3/IeKTPOHHBIX 000/I0UeK aTOMOB IepBhIX 20 XUMUUECKHX 3/IEMEeHTOB



[Teprognueckor cuctemsl [I. I. MeHpeneeBa. XapakTepuCTUKa XAUMUYECKOTO
37IeMeHTa 10 ero rnojokeHuto B [lepuoanueckoin cucreme . . MeHpeneeBa.
3aKOHOMEPHOCTH W3MEHeHUs pajuyca aTOMOB XMMUUYECKUX 3JIEMEHTOB,
MeTa//TMYeCKUX U HEMeTa/VInueCKUX CBOMCTB 0 FPyMIaM U Iepruoiam.
3HaueHue Ilepuoguueckoro 3akoHa U [lepyoandeckor CHCTEMBI
XAMHUUECKUX 3JIEMEHTOB [I/ig pa3BUTUA HayKy U NpakTuku. . V. MeHjesneeB —
YUEHBIN U TPaKJaHVH.

Xvmnueckass CBsisb. KoBaneHTHasi (MoOJisipHass W HETOJ/ISIpDHasi) CBSI3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crerienb  okuc/aeHUs. OKUCIUTEILHO-BOCCTAHOBUTE/IbHbIE — peakLUH.
[Iporieccel OKMC/IeHUs1 U BOCCTaHOB/IeHHs. OKUCIUTEe/IA U BOCCTAHOBUTEJIU.

Xumuueckuti 3KcnepumeHm:

r3ydyeHure o0Opa3IjOB BeI[eCTB MeTa/VIOB U HEMETa//IoB, B3aMO/IeliCTBHe
TUAPOKCHJA LIMHKA C pacTBOpPaMHM KHUC/IOT U 1e/ioYel, MpPOBeJleHHe OIbITOB,
WITFOCTPUPYIOLAX TIPUMEpbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — PeakLUu
(ropeHue, peakLiM pas3ioKeHUsl, COeIUHEHUS).

MesicnpeomemHble cesizu

Peanuzaiis mMeXXmnpeAMeTHBIX CBsI3eM TPU M3YyUeHWW XWUMHUM B 8 Kiacce
OCYIIIeCTB/ISIETCS] uepe3 MWCII0/b30BaHWe KaK OOIIMX eCcTeCTBeHHO-HAayUHbIX
MOHATUM, TaK W TIOHATUM, SB/SIOMIUXCS CUCTEMHBIMU I OTAEIbHBIX
MpeIMeTOB eCTeCTBEHHO-HAaYUHOr0 L[MK/Ia.

OObiiue ecTeCTBEHHO-HAayuHble TIOHSTUS: HaAyuHbIM (aKT, TUIIOTe3a,
Teopusl, 3aKOH, aHaau3, CUHTe3, KaaccupuKalus, T[epruoAUUHOCTD,
HabJ/Tr0/leHe, IKCIIepUMEHT, MO/Ie/TUPOBaHe, U3MepeHre, MO/iellb, SIBJIeHHe.

®du3nKa: maTepusi, aroM, 3JIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/IWJ,
W30TOIMbl, PaJU0aKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUECKUW 3apsi, BelleCTBO,
Teno, 00BEM, arperaTHOe COCTOSIHME BeIleCTBa, ra3, (r3uuecKrde BeSTUUYMHBI,
eJMHULIbI U3MepeHHs], KOCMOC, IJIaHeThl, 38837161, CoHLe.

Bbuonorus: poTocuHres, AbixaHue, brocdepa.

leorpadusi: aTmocdepa, ruapocdhepa, MuHepasabl, TOPHble TOPOJbI,
T10JIe3Hble MCKOIaeMble, TOIVIMBO, BOJHbIe PeCypChI.

9 KJ/IACC

BemecTBo 1 XMMHUeCKas peakiius

[Teprogmueckuit 3aKoH. [leproanyeckasi cucteMa XMMUYECKUX 3JIEMEHTOB
O. . MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB
XVMHUYECKUX 3JIeMEHTOB TIepBbIX TPEX IIepUOJ0B, Kalus, KajbLUs U UX
COeIMHEHVH B COOTBETCTBUM C TOJIOXKEHHWEM 3JieMeHTOB B I[lepuopuyeckon
CUCTeMe U CTPOeHUeM UX aTOMOB.

CTpoeHue BelleCTBA: BUAbI XUMUUYECKOU CBSI3U. TUITbI KPUCTANIAUECKUX
PEIIETOK, 3aBUCMMOCTb CBOMCTB Bell[eCTBa OT TUIMA KPUCTA/VIAUECKOU PEeIlETKU
Y BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaiuss 1M HOMEHK/JAaTypa  HeOpraHUueCKUX  BellleCTB.
XYAMHUYeCKre CBOMCTBA BeLeCTB, OTHOCAIIMXCA K pa3IMUHbIM Kjaccam
HEOpPraHWYeCcKUX COeJMHEeHWUU, FTeHeTUUeCKasi CBsi3b HEOPraHWUeCKUX BeleCTB.

Krnaccudukaiiuss XuMUUYeCcKUX peaki[ui 10 pa3/UuHbIM TIpU3HaKam (1o
YMC/Iy M COCTaBY yYaCTBYIOIIMX B peakl[iy BellecTB, M0 TerioBoMy 3¢ deKTy,
M0 W3MEHEHWK CTereHer OKWC/IEHUS] XUMUYeCKUX SJIEMEHTOB, TIO
0o0paTUMOCTH, TI0 Y4YaCTMIO KaTaju3aTopa). OJK30- U SHAOTePMHUeCKUe
peakLyy, TepMOXUMHUUeCKHe YpaBHEeHUSI.

[ToHsITHE O CKOPOCTH XWMHYeCcKoW peakiuu. [loHsTve o6 oOpaTHMBIX U
HeoOpaTUMbIX XUMHUYECKMX peaklusx. [loHATHe O TOMOTE€HHBIX U



reTeporeHHbix peakiusix. [loHsaTHe o0 KaTanu3e. [loHATHME O XWUMHUUECKOM
paBHOBecrd. DakTophl, BAUAIOIIME Ha CKOPOCTh XMMUUECKOW peakl[uu WU
TMOJI0KeHNe XUMUUeCKOT0 paBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTEIbHBIE  PeakIM, 3JeKTPOHHBIM OasaHC
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakiuu.  CocTaBjieHWe  ypaBHEHUU
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakiuii C MCI0JIb30BaHUEM MeTo/ia
3JIEKTPOHHOTO OasaHca.

Teopuss ~ 2/IeKTPOIUTUUECKOW  AUCCOLMALIAUA.  OJNEKTPOJUTBI U
He37eKTpPouThl. KaTWOHbI, aHMOHBI. MeXaHU3M AUCCOLIMALIUM BeIeCTB C
pa3MUYHbIMUA BUAAMU XUMUUeCKoU CBsizu. CrerneHb gucconuaiuu. CUibHbIe U
cyiabbie 3/1IeKTPOJIUTHI.

Peakilii WOHHOTO OOMeHa. YC/JOBHUS TPOTEeKaHWs peakldid HOHHOTO
oOMeHa, TIOJIHbIe W COKpAll[éHHble HOHHBIE ypaBHeHHUsl peakiui. CBOMCTBa
KHCJIOT, OCHOBAaHUM W COJIell B CBETE TMpe/CTaB/leHHuN 00 3/1eKTPOIUTHYECKOM
nvcconualu. KauecTBeHHbIe peakijuv Ha UOHBI. [ToHATHe 0 TU/IPOJIK3e COMeil.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJ/IEHME C MOJe/ISIMU KPUCTA/JTMUECKHX PEellIETOK HeopraHWuueCKUX
Bell[eCTB — MeTa//IOB U HeMeTa//IoB (rpaduTa U ajsMasa), CJA0KHBIX BellleCTB
(xyiopyga HaTpusl), WCCAe[OBaHWE 3aBUCMMOCTHM CKOPOCTHM XHUMHWYECKOU
peakluMd  OT  BO3/IeMCTBUS  pa3IUuUHBbIX  (PAKTOPOB,  HCC/Ae[0OBaHUE
3JIeKTPOTIPOBO/THOCTH PacTBOPOB Bell[eCTB, Mpoljecca AWCCOLMAld KUCJIOT,
1[e/i0uelr U cosier (BO3MOXKHO HMCMO0JIb30BaHHe BH/le0 MaTepHasioB), MPOBe/jeHUe
OTBITOB, W/UTFOCTPUPYIOIIUX TPU3HAKU MPOTEeKaHUs peakiivuii MIOHHOTO oOMeHa
(oOpa3oBaHre ocafika, BbiieJieHHMe Ta3a, oOpa3oBaHHe BOibl), OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMepPbl OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakiuii
(ropeHwue, peakiuu pa3JioKeHwus, coeIlMHEeHMS1), pacrio3HaBaHUe
HeOpraHWYeCcKWX BelleCTB C TIOMOIbI0 KaueCTBEHHBbIX peaki[uii Ha WOHBI,
pellieHe SKCiepUMeHTa/IbHbIX 3a7au.

HemeTa/sibl 1 MX COeAUHEHUS

OObijasi xapakTeprCTHKa ranoreHoB. Oco0eHHOCTH CTpPOeHHsT aTOMOB,
XapakTepHble CcTereHr OKucaeHusi. CTpoeHue U (r3UuecKre CBOMCTBA MTPOCThIX
Bell[eCTB — TaJioreHoB. XUWMHUYeCKWe CBOMCTBAa Ha I[IpuMepe XxJjopa
(B3aMMOIeCTBUE C MeTa//laMM, HeMeTa/ljlaMy, Ijefodyamu). XJI0POBOJOPOZ,.
ConsiHasi KMC/IO0Ta, XMMUUECKUe CBOMCTBA, MOJyueHue, mpuMeHeHue. [leiicTBre
XJiopa ¥ XJIOPOBOZIOPO/la Ha OpraHu3M 4YejioBeKa. BakHelllve XIOpUAbl U UX
Haxo’KJjeHue B TIpUpo/e.

OOijasi  xapaktepucTuka 37eMeHTOB  VIA-rpymmbl.  OcobGeHHOCTH
CTPOEeHUs1 aTOMOB, XapaKTepHble CcTereHu OKuc/eHus1. CTpoeHue U (hu3mdeckre
CBOMCTBAa TMPOCTBIX BeIIeCTB — KUCAOPOAA U Cepbl. AJIJIOTPOIMHbIE
MOAU(UKALIMUA KUCIOPO/ia U cepbl. XUMUUecKue cBoMcTBa cepbl. CepoBOJOpOA,
CcTpoeHue, ¢u3NUecKue U XUMHUYecKhe CBOMCTBA. OKcuAbl Cepbl Kak
MpeACTaBUTeNIM KUCJIOTHBIX OKCcUoB. CepHasi KUC/IOTa, (QuU3dueckue U
XUMHUUeCKre CcBoiWcTBa (00I[ue Kak TMpeACcTaBUTeNsT Kjacca KHCJIOT |
cnerudurueckre). XuMU4eckre peakiuu, jexxallie B OCHOBe TIPOMBIIIIEHHOT'O
criocoba ToydeHust CepHOUM KHUC/IOThIL. [IprMeHeHue cepHOM KHUC/IOTHL. Conu
CepHOI KUCJIOThI, KaueCTBeHHasi peakijusi Ha CyJ/b(aT-uoH. HaxoxxaeHue cepbl
1 eé coeJuHEeHUI B TpUpozie. XUMUUeCKoe 3arpsi3HeHue OKpyrKatollel cpefibl
COeJJMHEeHUSIMU Cepbl (KUC/IOTHBIE J0XAU, 3arpsi3HeHre Bo3/lyXa U BOJJOEMOB),
criocobbI ero rpefoTBPallleHus.

OOb11jast XxapakTepruCTHKA 371eMeHTOB VA-rpytibl. OCOOeHHOCTH CTPOeHUSs
aTOMOB, XapaKTepHble CTelleHW OKWUC/eHus. A30T, pacrlpocTpaHeHWe B



ripupoje, husnyeckre U XumMudeckre cBoricTBa. KpyroBopor a3oTa B mpuUpoe.
AMMMaK, ero usrueckre U XMMUUeCKUe CBOMCTBA, MoJiydyeHre U TIpUMeHeHue.
Comu amMoHMs, UX (U3UUeCKMe M XUMHUYecKrhe CBOMCTBa, MNpHUMEHeHUe.
KauecTBeHHasi peakijysi Ha MOHbI aMMOHMsI. A30THasi KUC/I0Ta, eé ToJ/ydeHue,
¢usnueckie W XUMHUUeCKWe CBoicTBa (0OIMMe Kak Tpe/cTaBUTeNs Kiacca
KUCJIOT U crnenuduryeckre). Vcrnosib3oBaHMe HUTPATOB WM COJied aMMOHHUS B
KaueCcTBe MUHepa/IbHbIX yJ00peHM. XuUMHUeCKoe 3arpsi3HeHre OKpY’Karoleih
cpejibl COeIMHEHUsIMU a30Ta (KUCIOTHBIE [JOXK/IW, 3arpsi3HeHHe BO3/yXa, ITOUBbI
1 BogoémoB). Docdop, annorponHsie Mogudukauu docdopa, Gusnueckve u
xumuyeckre cBoiictBa. Oxkcug ¢ocdopa (V) u  dochopHas KUCIOTa,
dur3nueckre U XUMUUeCKUe CBOMCTBA, TosiydeHue. Vcnosb3oBaHue ¢pocdaToB B
KaueCTBe MUHepa/bHbIX yA00peHui.

Obijasi  xapaktepucThka 37eMeHTOB IVA-rpymmbl.  OcobGeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTeleHW OKWC/IeHUs. YTJ/epoj, alJIoTPOIHbIe
MOAU(UKALIUYA, pACpOCTpaHeHWe B TIpUpoJe, (U3MUecKre U XUMHUUYECKUe
cBoiictBa. Apcop6iusi. KpyroBopot yriepoga B ripupogie. OKCUABI yTiiepoa,
ux (u3nueckue U XUMHUUYECKWe CBOWCTBA, [eMCTBHME Ha >XUBble OPraHU3MBI,
roJiyueHre W nMpuMeHeHWe. DKoJiorndeckue 1mpob/iemMbl, CBsi3aHHbIE C OKCHIOM
yrnepoaa (IV), rumorte3a rno0a/sbHOTO TMOTETUIeHHs KauUMaTa, TapHUKOBBIN
3bdekT. YrosbHas KuUCIOTa U €€ COo/d, UX (QuU3nueckhe WU XUMHUUEeCKHe
CBOWCTBa, MOy4yeHWe W TipuMeHeHue. KauecTBeHHasi peakidsi Ha KapboHaT-
HoHbI. Vcronb3oBaHue KapOOHATOB B OBITY, MeUI[MHE, TMPOMBIIIEHHOCTA U
CeMbCKOM XO3SUCTBE.

[TepBoHaua/ibHBIE TIOHATUS 00 OpraHUUYeCKHWX Bell[eCTBaX KakK O
coeJlMHeHUsX yryepoja (MeTaH, 3TaH, 3TW/IeH, alleTWIeH, 3TaHOJ, TULePUH,
YKCyCHasi KUCIOTa). [IpvposHble HCTOUHUKM  YTIJIeBOAOPOAOB  (yroJb,
TIPUPOJHBIN ra3, HedThb), TPOAYKTHI UX TepepadoTKu (0eH31H), X POJIb B OBITY
Y TIPOMBIIIUIEHHOCTU. [ToHATHe 0 OMONOrMYeCKW Ba)KHBIX BeIleCTBAX: JKUPAX,
benkax, yryieBo/lax — U UX POJIM B KM3HU uejioBeka. MarepuasbHOe eJUHCTBO
OpraHUYeCcKUX U HeOpraHuueCKUX coeIMHeHUM.

KpemHuii, ero ¢usnueckue M XUMHUYeCKHMe CBOMCTBa, IOyueHUe U
npuMmeHeHre. CoequHeHUs1 KpeMHUsi B Tipupogie. OOiiue mpezacTaBieHus: 00
okcuge kpemuus (IV) u kpemHueBou kuciore. CUIMKaThl, KX UCMHOJIb30BaHKE B
ObITY, B TIPOMBIIIZIEHHOCTH. BakHeli1ie CTporTe/IbHbIE MaTeprasibl: KepaMuKa,
CTEKJI0, 1IeMeHT, 0eToH, kere300eToH. ITpobeMbl 6€3011acHOT0 HCII0/Ib30BaHHS
CTPOUTE/IbHBIX MaTepPUa/iOB B TTOBCEJHEBHOMN XKU3HHU.

Xumuueckutl 3KcnepumeHm:

n3yueHrHe 0Opa3I[OB HeOpraHWYeCKWX BEIeCTB, CBOMCTB COJISTHOM
KUCJIOTHI, TIPOBe/leHre KaueCTBeHHbIX PeakKI[vii Ha XJIOpU/I-MOHBI U Hab/TrojeHue
MPU3HAKOB MX MPOTEKaHWs, OMbIThl, OTPaKarollie Puanueckre U XUMUUeCKUe
CBOMCTBA TaJOT€HOB W WX COeJVHEHWM (BO3MOXKHO HCIMOJIb30BaHHE
BH/IeOMaTepPHaioB), O3HAKOMJIeHHe C oOpaslaMyd X/I0pHOB (TaJoreHu/I0B),
O3HaKOMJIeHHe C oOpa3llaMu ceppl W €€ COoeAVMHEHUsMU (BO3MOYKHO
WCTIO/Ib30BaHre BHUZieOMaTepuasoB), HabsoJeHue rMpoiiecca OOyTIMBaHUS
caxapa TMOJi JeMCTBMEeM KOHLIEHTPUPOBAHHOM CEPHOM KHCJIOThI, H3ydeHue
XUMHUYECKHX CBONCTB  pa30aB/lieHHON CEepHOM  KWCJIOTBI, IIPOBEZEHHE
KaueCTBEHHOW peakMM Ha CyabdaT-uoH U HabOmofeHWe TIpU3HaKa eé
TpoTeKaHusi, 03HaKOMJIeHHe C (pr3nueCKUMU CBOMCTBaMHU a30Ta, pocdopa U ux
coerHeHUH (BO3MOJKHO HCIIO/Ib30BAaHHE BH/IeOMaTepUasioB), oOpa3LaMu
a30THBIX U docopHBIX yA00peHuH, roydyeHre, coOrpaHye, pacrio3HaBaHue U
v3yueHue CBOMCTB aMMWaKa, MpPOBeJ/leHHWe KaueCTBeHHbIX peaki[uii Ha WOH



amMMoHusi M ¢ochaT-uOH U H3yueHUWe TIPU3HAKOB WX TMPOTeKaHUs,
B3aUMO/IEHICTBHE KOHLIEHTPMPOBAHHOM a30THOM KUCJIOTHI C Me/[Ibl0 (BO3MOXXHO
WCIIO/Ib30BaHMe BHUJEOMaTepuasoB), HW3yueHWe MoZeler KpPUCTaNIAYeCKUuX
peléToK anmasa, rpadura, ¢ynepeHa, 03HAaKOMJieHHWe C TPOLeCCOM
azicopOIy PacCTBOPEHHBIX BeIl[eCTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTAa3a, TMOay4YeHWe, coOMpaHUe, paclio3HaBaHWe W W3yueHHe CBONCTB
YTJIEKUCIOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CU/IMKAaT-WOHbl Y HW3yYeHWe TIPU3HAKOB HX TMPOTEKaHWs, O3HAKOMJIeHue C
MPOAYKLMeH CUIMKATHOW TMPOMBILLIEHHOCTH, pelleHHe SKCIepUMeHTaTbHbIX
3a/1au 1o TeMe «BakHeuIre HeMeTaslTbl U UX COeUHEHUSI».

MeTtan/ibl 4 UX COeITHeHHSI

OObijasi  XapakTepyuCTHKAa XWMHUYEeCKHMX 3/IeMEHTOB — MeTa//IoB Ha
OCHOBaHWHU UX NoJioXkeHus B [leprorueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
. N. MeHngesneeBa u ctpoeHusi atomoB. CTpoeHre MeTa/l/IoB. MeTajimyeckas
CBSA3b U MeTaJ/uInuecKasi KpUCTa/uinuyeckas peliéTka. JJIeKTPOXUMUUEeCKUN P
HarpspKeHUuM MeTa/ioB. Pu3nueckhe U XWMHUYECKWe CBOMCTBA METaslIOB.
OObie criocobpl TOMyueHWs MeTasuioB. [IoOHSTHME O KOppPO3WM MeTaslioB,
OCHOBHBIE CTIOCOOBI 3aUThbl WX OT Koppo3ud. CruiaBel (CTajib, YYTYH,
JIOpPaIFOMUHUN, OpOH3a) U WX MPUMeHeHHe B ObITY U IMPOMBIIILIEHHOCTH.

[[lenoynble  MeTa/ibl:  ToiokeHWe B [leproguueckon  cucTeme
XAMUUeCKUX 371eMeHTOB [I. V1. MeHpeneeBa, CTpoeHWe UX aTOMOB, HaXOX/eHue
B rpupofie. Pu3snyeckre U XUMHUYECKHEe CBOMCTBA (Ha mpUMepe HATpUs U
Kamusi). OKcuZibl U TUAPOKCUZBI HAaTpUsi U Kanus. [IpumeHeHHe IeI0YHBIX
MeTaJIJIOB U UX COeIMHEHUHN.

[[lesioyHO3€eMe/IbHBIE MeTa//Ibl MarHud W KaJbLUMM: MOJIOXKEHHWE B
[leproguueckor cucteMe xumuyeckux >snemeHToB [l. WM. MeHgeneesa,
CTPOEHWe UX aTOMOB, HaxOXJAeHWe B Tipupoge. Pusndeckrie U XUMHAUECKHe
CBOMCTBA MarHus U Kaiblusl. BakHeulnve coelvHeHUs Kaiblus (OKCHU[,
TUIPOKCH/I, Coj). JKECTKOCTb BOZIbI M CIIOCOOBI €€ yCTpaHeHMUs.

AmoMuHWN: T0/IOKeHHWe B Ilepuoanueckont cucTeMe XWMHYECKHX
sneMmeHTOB [I. V. MeHgeneeBa, CTpoeHWe aToMa, HaXOXKJeHWe B IIpUpoze.
dusrueckie U XUMHUECKHe CBOMCTBA a/llOMUHUS. AMQOTepHble CBOMCTBA
OKCH/JIa ¥ TUAPOKCU/A aTFOMUHUSI.

Keneso: nonoxenve B [leprognueckor cucTeMe XUMUYECKUX 3JIEMEHTOB
. V. MeHpeneeBa, cTpoeHHe aToOMa, HaxoxXJeHue B rnpupoje. Pusnueckue U
XUMHUeCKre CBOMCTBa »ene3a. OKCUAbI, TUAPOKCUABI U coiu xxenesa (II) u
»kese3a (III), ux cocraB, CBOMCTBA U MOTyUYeHHE.

Xumuueckutl 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3ljaMM MeTa/UIOB U CIUIaBOB, WX (U3NUYECKUMHU
CBOMCTBaMH, M3yueHHWe pe3y/JbTaTOB KOPPO3MHM MeTa/UIOB  (BO3MOXKHO
HCIIO/Tb30BaHNe BH/IeOMATEPHA/IOB), OCOOEHHOCTeM B3aMMOJEMCTBHSI OKCH/A
KaJblLUsl ¥ HaTpusi C BOJAOW (BO3MOXXHO MCIIO/Ib30BaHWE BHUeOMaTepuasioB),
WCCJIeJOBaHUe CBOMCTB >XECTKOM BOJIbI, TIPOLIeCca TOPeHUs »Keje3a B KUC/I0po/ie
(BO3MOKHO MCIIO/Ib30BaHME BU/IEOMATePUA/IOB), TIPU3HAKOB MPOTEKaHUs
KauyeCTBEeHHBIX PeaKLIUi Ha MOHBI: MarHus, KaabLys, a/;TFOMUHUS, LIMHKA, Kese3a
(I) u xene3a (III), memu (II), HabmrogeHHWe ¥ OIMCaHHWE ITPOLIECCOB
OKpalllMBaHUsI IJlaMeHW HWOHaMW HaTpus, Kaiusl U KajbLus (BO3MOXKHO
WCIO/b30BaHKe BUleOMaTepuaioB), HcCCefloBaHhe aM(pOTepHbIX CBOWCTB
TUAPOKCU/A aTFOMUHUS U TUAPOKCUJA L[MHKA, PellleHre SKCIepUMeHTaIbHbIX
3a/1au 110 TeMe «BakHeume MeTaslibl U X COeUHEHUS».

XuMHUA U OKpPYy’Kawliasa cpeja



BelijecTBa ¥ MaTepuasbl B MOBCEJHEBHON >KU3HU uesioBeKa. be3omacHoe
HCTI0/Tb30BaHKe BeIl[eCTB U XUMUUYEeCKUX peakiiyii B ObITy. [1epBasi moMoIIlb pu
XUMUYECKHX 0)KOTax U OTpaBIeHUSIX.

XuvMHuecKoe 3arpsi3HeHre OKpyKarollleld cpefibl (TipefiesibHasi AOIMyCcTUMast
KOHLIeHTpalusi BewlectB, fganee — II/IK). Ponep Xxyvmuu B pelieHdAH
9K0JIOTUYECKHUX TIPOOIIeM.

Xumuueckuii 3Kkcnepumenm:

r3ydeHue 06pasijoB MaTepHaioB (CTEKJIO, CII/IaBbl META/JIOB, TTOIMMEPHbBIe
MaTepHraJbl).

MesicnpeomemHble cesizu

Peanu3zaiiyisi MeXXrpegMeTHBIX CBsi3el TIpU U3yuyeHUU XUMUU B 9 Kiacce
OCYIIIeCTB/ISIETCS]  uepe3 WCII0/b30BaHWe KaK OOIMUX eCcTeCTBeHHO-HAayUHbIX
MOHATUH, TaK W TIOHATUM, SB/SIONIUXCS CUCTEeMHBIMUA [JiS1  OT/Ae/JbHbIX
rpeIMETOB eCTeCTBEHHO-HAayUYHOT'0 LIUKJIA.

OOb11re ecTeCTBeHHO-Hay4YHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/i3, CHHTe3, KiacCuUKalys, TepUoANUYHOCTb, HabmoAeHue,
3KCIIePUMEHT, MOJe/MpOBaHue, U3MepeHue, MOJe/b, siBjieHWe, MapHUKOBbIN
3¢ deKT, TEXHO/IOTUSI, MaTepHasbl.

®dusrka: MaTepusi, aTOM, 3JIeKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IU,
W30TOIbl, Pa/IMOAKTUBHOCTb, MOJIEKYJIa, 3JIeKTPUUYECKUW 3apsif, TPOBOJHUKH,
TOJTyTIPOBOTHUKY, IUIMEKTPUKH, (OTO3/IeMEHT, BeIeCTBO, Teo, O0béM,
arperaTHoe  COCTOsIHMe  BellleCTBa, ra3, pacTBOpP, paCTBOPUMOCTb,
KpUCTa/UIUUecKasi pelléTKa, CIiaBbl, (U3WUYecKWe BeJIMUMHBI, eJUHULIBI
r3MepeHus], KOCMUUeCKoe TPOCTPaHCTBO, T/IaHeThl, 3B&3/1bl, CoHIIe.

buonorust: ¢orocuHTe3, qbixaHue, Orocdepa, IKocrcTeMa, MUHepaTbHbIe
yA00peHusi, MUKPO3/IEMeHThI, MaKpO3/IeMeHThI, MUTaTeIbHbIe BellleCTBa.

leorpadusi: aTmocdepa, ruapocdepa, MuHepasabl, TOPHble TMOPOJbI,
ToJie3Hble UCKOMaeMblie, TOT/IUBO, BOAHbIE PECYPCHI.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XMW HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHWS TIPOrPaMMbl OCHOBHOTO 0OIi[ero
oOpa30oBaHUs [JOCTUTAIOTCS B XO/e O0OyueHUs XUMWM B eUHCTBE yueOHOM H
BOCIIMTaTe/TbHOU  /IeSiTEeIbHOCTY B COOTBETCTBUM C  TPAJAULIMOHHBIMU
POCCUMCKMMU COLIMOKYJIbTYPHBIMHA M /1yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMH,
MIPUHSATHIMU B 0011leCTBe TpaBHW/IaMU U HOPMaMH TIOBeIeHUSI U CIIOCOOCTBYIOT
Trpoijeccam CaMOII03HaHUsI, CAMOPAa3BUTHS U COIMA/IN3aliM 00yYaroluXCsl.

JINUHOCTHBIE  pe3y/ibTaThl  OTPa’KAalOT TOTOBHOCTb  OOyYaroIUXCS
PYKOBO/ICTBOBATbCSI CUCTEMOW TO3UTUBHBIX LIEHHOCTHBIX OpUEHTAlui W
pacilvpeHre OnbiTa JesiTe/lbHOCTA Ha eé OCHOBe, B TOM UKCJie B YaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

L[EeHHOCTHOTO  OTHOLLeHHWS K  OTEeUeCTBEHHOMY  KYJIbTypPHOMY,
HMCTOPUUECKOMY U HayyHOMY Hac/e[ldi0, TIOHUMaHUsl 3HaueHUsi XUMUYeCKOu
HayKH B >KA3HU COBPEMEHHOTO 00I1leCcTBa, CrIoCOOHOCTH B/aZieTh JOCTOBEPHOM
vH(popmalMeli O TMepeJoBbIX [JOCTMXKEHUSIX U OTKDBITUSIX MHDOBOU U
OTeUeCTBEHHOW XMMHH, 3aWHTEPeCOBAHHOCTH B HAY4YHBIX 3HaHUSAX 00
yCTPOICTBe MUpa U O0IIeCTBa;

2) rpaXXAaHCKOr0 BOCITUTAHUA:

Mpe/iCTaB/eHUs] O COL[Ma/bHbIX HOPMAaxX W TIpaBW/IaX MeXIMYHOCTHBIX
OTHOIIIEHWM B  KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOII[eCTBEHHO IT0/Ie3HOM, yueOHOMCC/IeJOBaTeIbCKOM, TBOPUECKOW M APYTHUX
BU/IaX [IesITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HO# COBMECTHOM /leATeTbHOCTH
TIPU BBITIO/THEHNY yUeOHBIX, TI03HABATe/IbHBIX 3a/]ad, BBITOJIHEHUH XUMUUECKAX
9KCTIEPUMEHTOB,  CO3/laHUM  y4eOHbIX  TIPOEKTOB,  CTpeMJIeHus K
B3aMMOINIOHMMAHWI0O W  B3aWMOIIOMOIIM B  IIpollecce 3TOH  ydeOHOI
JlesiTeTbHOCTU, TOTOBHOCTU OLIeHWBAThb CBOE TMOBelieHWe U TOCTYMNKHA CBOUX
TOBapUiliel C TO3ULMA HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HaHMSI
M0C/IeICTBUU MOCTYTIKOB,;

3) leHHOCTH HAay4YHOT0 MO03HAaHUA:

MHPOBO33peHYeCcKyre MpeJCcTaB/AeHus O BellleCTBe M XUMUUYEeCKON peaklvu,
COOTBETCTBYIOILME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKW U COCTaBJISIOLIME
OCHOBY /[I/1s1 IOHMMaHUs CYL[HOCTA HayUYHOM KapTUHbI MHUPa, TIpe/iCTaBIeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHUSI MPUPOJbI, B3aUMOCBSI3IX 4Ye/ioBeKa C
TPUPOJHOMN Cpe/iIor, O POJIM XMMHU B TI03HAHUM 3THUX 3aKOHOMEPHOCTEN;

ro3HaBaTe/ibHble MOTUBBI, HarlpaB/ieHHble Ha TMOJyueHHWe HOBBIX 3HAHUU
10 XUMHH, HeoOXOoAWMbIe /I OOBSCHEeHHS HabJI0JaeMbIX ITPOLIECCOB H
sIBJIeHUH, T03HaBaTebHOM, MHGOOPMAlL[MOHHONW W UMTaTeNbCKOW KYJbTYpPhI, B
TOM UMC/Ie HAaBBIKOB CaMOCTOSITEIbHOM paboThl € y4yeOHBIMM TeKCTaMH,
CIPAaBOYHOM  JIUTEpAaTypoi, [AOCTYNHBbIMU  TeXHUUECKUMHU  CpeJCcTBaMu
HMH(OpMaI[MOHHBIX TEXHOJIOTUH;

vHTepeC K 0Oy4eHHIO U TI03HAHWIO, JIF0OO3HATE/ILHOCTh, TOTOBHOCTb U
cocobHOCTL K  CcaMO0Opa30BaHUIO, TPOEKTHOW U  UCC/AeI0BaTeTbCKON
JesiTeIbHOCTH, K 0CO3HAHHOMY BBIOODY HarpaB/eHHOCTH U YPOBHSI 00yueHUs B
JanbHeMIlIeM;

4) ¢hopMupoBaHus Ky/IbTyPbI 3A0POBbSI:

OCO3HaHWe LIeHHOCTH >KU3HU, OTBETCTBEHHOT'O0 OTHOILLIEHUS K CBOEMY
3/J0POBBIO, YCTAHOBKU Ha 370POBbIN 00pa3 »KMU3HH, 0CO3HaHWe TOC/IeZICTBUM U
HeTIpUsTAe BpeJHBIX TIpUBBIUEK (yMOTpeOseHUss asKorossi, HapKOTHKOB,



KypeHHusi), HeoOXOJUMOCTH COOMIofeHHsT TIpaBui  0e30ITacHOCTH  TIpH
oOpall[eHuH C XUMHUYeCKUMU Bell[eCTBaMU B ObITY U peasibHOM >KU3HHY;

5) TPYAOBOro BOCIUTAHMSA:

VMHTepeC K MPAaKTUUYeCcKOMY H3ydyeHWIO npodeccuii U TpyZAa pa3MuHOro
pojia, yBaXKeHue K TPY/ly Y pe3y/bTaTam TPYJOBOU AesiTelbHOCTH, B TOM UMCJie
Ha OCHOBe TIPUMeHeHHsI TIPeJMETHBIX 3HaHWW 10 XWMUH, OCO3HAHHBIN BBIOOD
VHAVBHUYyaJlbHONW TpPAaeKTODUM TPOJO/DKEHWs: 00pa3oBaHUS C  YUYETOM
JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMUU, 0011[eCTBEHHBIX HHTEPeCOB U
MOTpeOHOCTeH, YCIeImHOM ITPo(eCcCHOHATLHON IeATeTbHOCTH W Pa3BUTHUS
HeoOXOJUMBIX yMeHHWM, TOTOBHOCTb aZalTHPOBATbCS B MpOdeccroHaTbHON
cpefie;

6) 3K0/10rHYecKoro BOCIUTAaHHSA:

9KOJIOTUYECKHU Iiesiecoo0pa3Hoe OTHOIIIeHHe K TIPUpPOZie KaK HMCTOUHUKY
JKW3HU Ha 3emJie, OCHOBe eé CyllleCTBOBaHUsI, TOHMMaHue LIeHHOCTH 3J0POBOTO
1 Oe3omacHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY
¢bu3MUeCKOMY U TICUXMUUeCKOMY 37I0POBbIO, OCO3HaHHe I[eHHOCTH COOIoeHUs
rpaBy/ 0€30IaCHOTO TOBe/leHUsT TP paboTe C Bel[eCTBAMHM, a TakKXkKe B
CUTYaLUsIX, YTPO’KAIOIIUX 3/I0POBbIO U KU3HU JTIO/Iel;

CI0COOHOCTH TIPUMEHSITh 3HAHUS, ITOTyYaeMble TIPY U3YUeHUU XUMUH, IS
pellleHUs1 3ajay, CBsI3aHHBIX C OKpY)Kawlled MNPUPOJAHOM Cpellor, [Jis
TIOBBIIIIEHUST YPOBHSI JKOJOTMUeCKOW Ky/JbTYpbl, OCO3HaHUs T/100abHOTO
XapakTepa 95KOJIOTHYeCKMX TIpo0/ieM U TyTed WX pelleHus TOCPeCTBOM
METO/IOB XMMUH, SKOJIOTUUECKOT'0 MBbIIIJIeHWs], yMEHUs] PYKOBOJCTBOBAaTbCS UM
B [103HABATeJIbHOU, KOMMYHUKAaTUBHOW U COLIMA/IbHOW MPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocrtaBe MeTamnpeiMeTHbIX pe3y/bTaTOB BbIJE/SIOT 3HAUKWMble [IJIs1
cdopMupOBaHHs MHMPOBO33peHMs OOIleHayuyHble TIOHATUS (3aKOH, Teopwus,
MPUHLUII, TUMoTe3a, (akT, CUCTema, IIpOLIeCC, SKCIepUMeHT U Apyroe.),
KOTOpble WCIO/B3yIOTCS B €CTeCTBEHHO-HAyUHbIX Y4eOHBIX IpeAMeTax U
MO3BOJISIIOT  HAa OCHOBe 3HAaHWUM M3 3ITUX TIpeiMeToB  (OPMHUDPOBATh
rpe/iCTaBlieHUe O 1ieJIOCTHOW HaydyHOM KapTMHe MHpa, M YHHBepCabHbIE
yueOHbIe gAelcTBUs (TTO3HaBaTe/bHble, KOMMYHHKAaTHUBHBbIE, Dery/IITUBHEIE),
KOTOpble o0ecmieurBalOT (OpMHUPOBaHHE TOTOBHOCTU K CaMOCTOSATeTHHOMY
TIJTAHUPOBAHUIO U OCYII[eCTB/IEHHIO yUeOHOU JesiTe/TbHOCTH.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

Bba3oBble jioruyecKue AenCTBUA:

yMeHUsI WCIO/b30BaTh MPUEMBI JIOTUUECKOTO MbILLLJIEHUSI TIPU OCBOEHUU
3HAHUM: PaCKpbIBaTh CMBIC/I XUMUUECKUX MOHATUM (BbIZE/ISATh UX XapaKTepHbIe
MPU3HAKK, YCTaHAB/IUBaTh B3aUMOCBSI3b C IPYTMMU MOHATUSIMU), UCTI0JIb30BaTh
TIOHSTUS [7151 00BbSICHEHUSI OT/Ie/TbHBIX ()aKTOB U SIBJIEHU, BLIOWUpATh OCHOBaHUS
U KpUTepuu [/si KaacCU(UKAMM XWMUUECKUX BeleCTB U XUMHUeCKUX
peaki[uii, yCTaHaBAWBaTh TPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXTy 0OBheKTaMu
W3yueHusl, CTPOUTh JIOTUUECKUe DPacCyXAeHusi (MHJyKTHBHbIe, /eJyKTHUBHbIE,
T0 aHaJIOTUM), [ieJ1aTh BbIBOJbI U 3aKTHOUEHUS;

yMeHue TMpUMeHSTh B TIpoliecce TO3HAHUS TOHATHSA (TIpeiMeTHbie U
MeTarpeJMeTHbIe), CHMBOJMYECKHe (3HAaKOBble) MO, HWCIO0J/b3yeMble B
XUMHH, TpeoOpa30BhIBaTh IIIUPOKO TIPUMeHsieMble B XUMHH MoO/e/TbHbIe
Tpe/iCTaB/IeHUs] — XUMUUYeCKUM 3HaK (CHUMBOJI 3/IeMeHTa), XuMmudeckasi hopmyiia
Y ypaBHeHHe XUMHUYeCKOW peakldy — IIPU pellleHnH yueOHO-TI03HaBaTeTbHbIX
33/lay, C YufTOM 3TUX MO/Jle/IbHbIX TpeJCTaB/IeHUN BBISBASATL U
XapaKTepu30BaTh  CYIIeCTBeHHble TIPU3HAKA HM3ydYaeMbIX OOBEKTOB —



XUMUUECKAX BeIIeCTB M XUMUYEeCKHMX peaki[uid, BBISABIATL  00Ii[ue
3aKOHOMEpPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHbIE CBSI3M U TMPOTUBOPEUrs B
M3yJaeMbIX Tpolieccax v sSIBJIeHUSIX.

Ba3oBble ucc/1efoBaTe/IbCKHe JeiCTBHSA:

yMeHMe KCII0/Ib30BaTh MOCTaB/IeHHbIe BOMIPOCH B KaueCTBe MHCTPYMeHTa
MO3HAHWs, a TakKKe B KauecTBe OCHOBBI /i1 (DOPMUPOBAHHS TUIIOTE3bI TI0
TIPOBepKe TTPaBWIbLHOCTU BbICKA3bIBa€MBIX CYKIEHUM;

nproOpeTeHre OMbITa T0 TIJIAHWUPOBAHWIO, OPTaHU3AlMM U TIPOBE/IeHUI0
yuUeHHYeCKHUX JSKCIIepUMEHTOB, yMeHHe Ha0oAaTh 3a XOZOM IIpoliecca,
CaMOCTOSITe/TEHO TIPOTHO3UPOBAaTh €ro pe3yJibTaT, PopMYIUpOBaTh 0000IeHUs
Y BBIBOZIBI 10 pe3yJibTaTaM IPOBeIEHHOTO OTbITa, MCC/IeOBAHUSI, COCTaB/ISTh
OTYéT O Mpo/ieslaHHOM paborTe.

Pabora c uaopmanmeii:

yMeHWe BbIOMpaTh, aHA/W3UPOBaThb U WHTEPIPETHUPOBATh WH(MOPMAIUIO
pa3MuUHBIX BHUAOB U (OpPM TIpefCcTaB/eHus, II0JlyuaeMyl0 W3 Pa3HBIX
HMCTOYHUKOB (HAy4HO-TIONYJISIPHAsi JMTepaTypa XWMHUYeCKOro COjlep>KaHus,
CripaBOYHbIe TI0COOMs, pecypchl VIHTepHeTa), KpUTHYEeCKH OI|eHUBATh
MTPOTHUBOPEUMBYIO Y HeJJOCTOBEPHYIO WH(MOPMALIHIO;

yMeHUe TIPUMEHSTh pa3/InyHble MeTO/IbI 1 3alpOChl TIPY TOMCKe W 0TOOpe
vHGbOpMallid ¥ COOTBETCTBYIOIIUX AAHHBIX, HEOOXOJUMBIX AJis BBITIOJTHEHUS
yueOHBIX U IT03HaBaTeIbHBIX 3a/lau OTpe/ie/IEHHOTO THTIa, MpHoOpeTeHre OrbiTa
B 00/1aCTH UCITO/Tb30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTUH,
OBJ/laZieHWe KY/JAbTYPOM aKTUBHOTO WCIIO/b30BaHUSI PA3/IMUHBIX TTOUCKOBBIX
CHCTEM, CAMOCTOSITeJTbHO BbIOMpaTh OMTHMa/bHYIO (OpPMY TIpe/[CTaBIeHUs
vHbOpMalli ¥ WUTFOCTPUPOBATh pelllaeMble 3a/laul HEeC/IO)KHBIMM CXeMaMH,
JuarpaMmmamu, IpyruMu popmMamu rpayku ¥ X KOMOUHALUSMU;

yMeHWe WCI0/Ib30BaTh W aHa/M3UpOBaTh B TMipoliecce yueOHOW U
HCCIe/JOBATe/TbCKOM JesiTe/IbHOCTU vH(bOopMalI1io ) BIUSTHUU
TIPOMBIIIIJIEHHOCTH, CeJIbCKOTO XO35HWCTBA W TPAHCIIOpPTa HA COCTOsIHHE
OKpY>Karoll|er NMPUPOJHOU CpeJbl.

KoMMyHHUKaTHBHbIE YHUBePCAa/TbHbIe yueOHbIe /IeHCTBHUS:

yMeHMs1 3a/laBaTh BOMpPOCHI (B XoZe Auanora U (Wav) AUCKYCCUH) MO
CyIIecTBy oOcyxJaeMoWl Tembl, (OPMY/JHUPOBAaTh CBOM  TIPEJJI0KEHUS
OTHOCUTE/TLHO BBITIOJTHEHUS MPe/IJI0O’KeHHOU 3a/1aul;

yMeHUsl TIpeACTaB/sATh II0JlyueHHble pe3y/bTaThl I103HaBaTeIbHOU
JesiTeIbHOCT B YCTHBIX U TIMChbMEHHBIX TEeKCTaX; Je/laTh IIpe3eHTal[|io
pe3y/IbTaTOB  BBIIOJTHEHHsI XUMHYECKOro 3KCIepuMeHTa (/1abopaTopHOro
OITbITa, JJabopaTOpHOI PabOTHI IO MCC/IeJOBAHNIO CBOMCTB BEIeCTB, YUeOHOro
MpOeKTa);

yMeHUs] y4eOHOro COTpyJHHYECTBA CO CBEPCTHUKaAMH B COBMECTHOMU
MO3HaBaTe/IbHOM W MCC/Ie[ioBaTeNlbCKOW  [IeATeTbHOCTH TP PellieHuH
BO3HHUKAIOIIUX TMPoO/ieM Ha OCHOBe y4éTa OOIMX MHTEPEeCOB U COTIaCOBaHUS
no3uruii  (0OcykgeHus, 0OMeH  MHEHUSIMHM, «MO3TOBble  IITYPMbI»,
KOOpAUWHAILUSI COBMECTHBIX MeWCTBUM, OIpefie/ieHHe KPUTEpHEB TI0 OIjeHKe
KaueCTBa BBITOJIHEHHOM pabOThI U ApyTHe).

PeryniAaTHBHBIE YHHUBepCa/IbHbIe yUeOHbIe JeiCTBHS:

yMeHHe CaMOCTOSITe/TbHO OTpefie/isiTh 1[e/d [esATeTbHOCTH, TUIaHHPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOJIMPOBATh U TIPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO
JlesITeTbHOCTh, BBIOMpaTh Harbomee 3¢ heKTUBHLIE CTIOCOOBI pelleHrsT YueOHbIX
Y TI03HaBaTe/bHBIX 3a/lay, CAMOCTOSATENHHO COCTABJIATh WM KOPPEKTHUPOBATh
Tpe/lJIOKeHHbIM aNrOPUTM JeWCTBUM TIPHM BBIMOJHEHWU 33/laHUKA C YUETOM



TI0/TyYeHHsI HOBBIX 3HaHUN 00 M3yuaeMbIX 00beKTaX — BeIl[eCTBaX W pPeakiusix,
OLIeHMBaTh COOTBETCTBUE MOJIYYEHHOIO pe3yJibTaTa 3asBJ€HHOM Lie/id, yMeHHe
WCIO/Ib30BaTh W aHA/M3MPOBaTh KOHTEKCTHI, TIpejjiaraeMble B YCJIOBUU
3a/laHUM.

ITPE/IMETHBIE PE3YJIBTATBI

B cocraBe TipegMeTHBIX pe3y/JbTaTOB 110 OCBOEHHIO 00si3aTebHOTO

COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOMW eepanbHON paboueit ITporpamMmon,
BBIZIEJISIIOT: OCBOEHHbIe 00YyUarol[UMHUCS HayuHble 3HAHUS, YMEHUS U CTI0COObI
JeHCTBUM, crieluduueckre g TMPeAMeTHOM 001acTh  «XUMHS», BH/IbI
JleATeJIbHOCTU TI0 TIOJIyYEHHWIO HOBOIO 3HaHWS, €ero HWHTepIpeTaluy,
ripeoOpa30BaHMIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX yUueOHBIX U HOBBIX CUTYal[UsX.

K koniy obyueHusi B 8 ksacce mpeaMeTHble pe3y/ibTaThl Ha Ga30BOM

YPOBHE JI0J/KHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHUH:

* pacKpbIBaTh CMBIC/T OCHOBHBIX XMMUUECKUX MMOHATUM: aTOM, MOJIEKYJIa,
XUMUUECKUM 3JIEMEHT, TIPOCTOe BeIeCTBO, CJIOXKHOE BelleCTBO, CMeCh
(ogHOpOZHAs ¥ HEOJHOPO/IHASA), BaJIEHTHOCTb, OTHOCUTE/TbHAsA aTOMHast
M MOJIeKYyJiIpHas Macca, KOJMYeCTBO BeleCTBa, MOJb, MOJISIDHAs
Macca, maccoBasg [MOJii XWMHYECKOro 3JieMeHTa B COeJUHEHUH,
MOJIIpHBI ~~ 00BEM,  OKCHZ,  KHC/IOTa,  OCHOBaHWe,  COJIb,
371eKTPOOTPHULIATE/IBHOCTh, CTEeHb OKUC/IEHWs, XUMUUYeCKasl peakLus,
K/1accudUKalvsl peaklidi: peakliii COeIUHeHUs], peaki[uu pPa3ioKeHusl,
peaki[uu 3aMellleHHs], peakuui OOMeHa, 3K30- U IHAOTEepPMUUYECKHe
peakiiuu, TerioBou 3(pheKT peakijuu, sipO aToMa, 3/IeKTPOHHbBIM C/I0M
aToMa, aToOMHas opburanb, paguyC aroma, XUMUYecKasi CBS3b,
MO/ISIPHAas W HeroJsipHasi KOBAJIeHTHAsl CBsi3b, MOHHas CBsA3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas [M0JiA BellecTBa (TPOLIEHTHas
KOHIL|eHTpaLus1) B paCTBOPE;

* WUIKOCTPHUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHWYECKUX TOHATUU U
TIPUMEHSTh 3TU MOHSTHUS MPY ONMCAHUM BeLeCTB U UX TMpeBpalleHNl;

* HCIOJIb30BaTh XHWMUUECKYI0) CHMBOJIMKY [Jii COCTaBjieHUsi (opmyi
BeIlleCTB U YpaBHEHUM XMMUUECKUX peaKlni;

e oOmpefensaTh BaJeHTHOCThH aTOMOB  37eMEHTOB B  OWHAapHBIX
COeUHEeHUsX, CTelleHb OKHCJIEHHSI 371eMeHTOB B  OWHApHBIX
COeIMHEHUSX, MPUHAMJIEKHOCTb BELEeCTB K OINpeAeéHHOMY KJacCy
coeiMHeHU Mo ¢dopmysaM, BUJ XHMUUECKOW CBSI3U (KOBaJieHTHasl U
VOHHAas1) B HEOPraHWYeCKUX COeIMHEHUSIX;

e packpeiBaTh CMbICa Ilepuopuueckoro 3akoHa [I. . Menpeneesa:
JIeMOHCTPUPOBAaTh MMOHWMaHue TMepUOAUYECKOH 3aBUCUMOCTH CBOMCTB
XMMHUECKUX 37IEMEHTOB OT UX noJioxkeHus B [leprogrueckon cucreme,
3aKOHOB COXPaHEHWsI MacChl BeLeCTB, TTOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJ/ISIDHOTO yUeHUs], 3aK0OHa ABOrajjpo;

e OINUCHIBAaTb M XapaKTepu3oBaThb TabmuHyio ¢dopmy I[leproanueckoit
CUCTeMbl XWMHWYECKHWX SJIEMEHTOB: pa3/inuaTh TIOHATHS «TJIaBHast
noarpyra (A-rpynma)» u «obouHas roarpynma (b-rpyrina)», Manbie
¥ OO/bIIIVEe TTePUO/bl, COOTHOCUTh 0003HAUeHHs, KOTOpble UMEIOTCS B
tabmune «[leproanueckass cucTeMa XWMHUYeCKHX 3jeMeHTOB [I. .
MeHgenneeBa» C YMC/IOBBIMU XapAaKTePUCTUKaMU CTPOEHUSI aTOMOB
XUMHUECKUX 3/IeMeHTOB (CocTaB W 3apsifi sjpa, obiee unCIO
57IEKTPOHOB U pacripefiesieHre X Mo 3/1eKTPOHHBIM CJI0SIM);



K

KJacCU(ULIMPOBAaTh ~ XMMUUYECKWe  3JIeMeHTbl,  HeopraHuyecKue
Bell[eCTBa, XMMUUeCKHe peakiuu (10 UMC/IY U COCTaBy YUYaCTBYIOILIUX B
peakiiuu BellleCTB, 10 TelyioBoMY 3 (eKTy);

XapaKTepHu30BaTh (OIMUCHIBATh) OOII[e XMMHUUEeCKHEe CBOMCTBA BeII[eCTB
pa3MUHbIX  K/JIAacCOB,  TMOATBepXAash  OMUCaHWe  MpUMepaMu
MOJIEKYJ/ISIPHBIX YPaBHEHUM COOTBETCTBYIOLIUX XUMUUECKUX PeaKLIUii;
MPOrHO3MPOBaTh CBOMCTBA BeIeCTB B  3aBUCMMOCTM OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MO)KHOCTU TIPDOTEKaHUSI XHWMUUECKUX
TpeBpallleHUid B pa3/InUHbIX yC/IOBUSX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJISPHYIO MacChl
Bell[eCTB, MacCCOBYHO /OO0 XWMHUUECKOro »3jemMeHTa 1o dopmyJie
Coe/lMHEHHWs], MaCCOBYHO [IOJ/II0 Bell[eCTBAa B pacTBOpe, TMPOBOAUTh
pacyéThl M0 YPaBHEHUIO XUMHUUYECKOHN peaki[uy;

MIPUMEHSITb OCHOBHbIE Ofepaldd MBICJIUTE/IbHOM /1eTe/IbHOCTH —
aHaIM3 W CUHTe3, CpaBHeHWe, 0000IIeHMe, CHUCTeMaTH3aIHIo,
K/laccu(UKal1io, BbisIB/IeHWE TPUUMHHO-C/IeCTBEHHBIX CBSI3el — ISt
M3y4yeHUs] CBOWCTB BeI[eCTB U XUMHYECKUX peaklii, eCTeCTBeHHO-
HayuHble ~ METOAbl  TI03HAHWS —  HaOmIoZleHWe,  W3MepeHue,
MO/ie/IMpOBaHue, SKCIIepUMeHT (peasibHbIM U MbIC/IEHHBIN);

C/leloBaTh  TIpaBW/aM  T0JIb30BaHUS XUMHUUECKOW TIOCyold U
nabopaTopHbIM 000pyJOBaHHEM, a Tak)Ke IpaBWIaM oOpalljeHus C
Bell[eCTBaMU B COOTBETCTBUM C HWHCTPYKLUSIMA TIO BbITIOJTHEHUIO
nabopaToOpHBIX XWMHUYECKHX OIBITOB TI0 TIOJyUYeHHI0 U COOUpaHUI0
ra3000pa3HbIX BeIecTB (BOAOPOJAa W KHCIOPOJa), ITPUTOTOBIEHHIO
pacTBOpPOB C ONpeJe/léHHOM MaCCOBOM Ji0Jlell  PacTBOPEHHOTO
Bell[eCTBa, MJIaHUPOBaTh U TIPOBOJUTh XUMHUUYECKHe SKCIIePUMEHTHI 110
pacro3HaBaHWIO pPACTBOPOB IIle/loYell M KUCJIOT C TIOMOIbIO
WHVKATOPOB (71akMycC, eHopTaierH, MeTUI0OpaHX U JIpyrue).

KOHI[y oOyueHHss B 9 K/iacce mpeZMeTHble pe3y/ibTaThl Ha Ga30BOM

YPOBHE [J0JDKHbBI OTPa)kaTh COPMUPOBAHHOCTD y 00YUAIOLUXCSL YMEHHIA:

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHUYECKUX TIOHSATHN: XUMUUECKU
3/1eMeHT, aTOM, MoOJieKysa, MOH, KaTHOH, aHHWOH, TIPOCTOe BellleCTBO,
CJIOXKHOEe Bell[eCTBO, BaJIEeHTHOCTh, 3JIEKTPOOTPULaTeNbHOCTb, CTeNeHb
OKHC/IEHUs, XUMHUYecKasi peakiusi, XHMUUecKasi CBsi3b, TeIIOBOM
3¢ deKT peakiiy, MOJib, MOJIAPHBIA OOBEM, pPacTBOpP, 3JIEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37IeKTPOJIUTHYEeCKast JUCCOLMallusl, peakliiid UOHHOTO
oOMeHa, KaTalu3aTop, XWUMHUECKOe PpaBHOBecHe, oOpaTUMble U
HeoOpaTUMble peaklid, OKHUC/IUTeTbHO-BOCCTAHOBUTE/bHbIE peaKIvy,
OKHC/IUTe/Ib, BOCCTAaHOBUTE/b, OKWC/IeHHWe W  BOCCTAHOBJIEHUE,
a/yioTponusi, amdOTepHOCTb, XHWMUUecKas CBsi3b (KOBaJjieHTHas,
WOHHAasi, MeTa/ulnueckasi), KpUCTa//Inyeckass peliéTka, KOppo3us
MeTasyIOB, CIJIaBbl, CKOPOCTb XWMWUECKOW peaklUuH, TMpefebHO
nonyctuMast KoHuenTtpauus [1/1K Belectsa;

WJUTIOCTPUPOBaTh B3aWMOCBSI3b OCHOBHBIX XWMHUUYECKUX TOHATUU U
TIPUMEHSITh 3TU MIOHSATUS MPY OMMCAHUU BeIeCTB U UX MpeBpallieHu;
MCI0J/Ib30BaTh XHMMUUECKYI0 CHMBOJIMKY [Jii COCTaB/ieHUs (popmyi
BeIlleCTB U YpaBHEHUM XMMUUECKUX peaKlni;

orpefie/iiTh ~Ba/JIEHTHOCTb U  CTeNeHb OKUC/IeHUS] XUMHUYEeCKHUX
3/IeMEHTOB B CO€JUHEHHUSIX pa3/IMYHOrO COCTaBa, IPUHA/JIeKHOCTh
Bell[eCTB K OIpe/ie/ieHHOMY KJacCy COe[MHeHWM Mo (opMysaM, BU/,
XMMMYECKOW CBsI3M (KOBa/IeHTHas, HWOHHas, MeTaj/ylnueckasi) B



HeOopraHWYeCKHUX COeJUHEeHUsIX, 3apsi/i MOHa M0 XUMHUUeCcKou (opmyiie,
XapakTep Cpe/ibl B BOJHBIX pacTBOPaX HEOPraHWYeCKUX COeJUHEeHUM,
THUI KPUCTA/UIMUECKOW PelléTKM KOHKPeTHOTO BelleCTBa;

packpbiBaTh CMmbIci Ilepuoguueckoro 3akoHa [. V. MeHgeneeBa u
JEMOHCTPUPOBaTh €ro MOHUMaHWe: OMUChIBaTh W XapaKTepu30BaThb
TabmuHyto Gopmy [leproruueckoil CCTeMbI XUMHUYECKUX 37IeMEHTOB:
pa3yaTh IOHATHS «TJIaBHas ToArpynma (A-rpymma)» U «IoOouHast
nogarpynna (B-rpymma)», manbie W Oosbliiie TMepUO/bl, COOTHOCUTH
0o003HaueHus1, KOTOpPble HMEIOTCS B TIEPHOJUUYECKON Tabmmie, C
UYMC/IOBBIMHA ~ XapaKTePUCTUKAaMU CTPOEHUsI aTOMOB XHWMUUECKUX
3/IeMeHTOB (CoCTaB U 3apsif sapa, o0Ilee UKCIO 37eKTPOHOB U
pacripefie/ieHe WX TI0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIMe
3aKOHOMEPHOCTH B M3MEeHEHUHU CBOWCTB 3/IEMEHTOB U UX COeIMHEeHUU B
npefiesiax MaJblX MEePUOJOB U TJIaBHBIX TMOATPYII C YYETOM CTPOEHUS
MX aTOMOB;

KJacCU(ULIMPOBAaTh ~ XMMUUYECKWe  3JIeMeHTbl,  HeopraHuyecKue
Bell[eCTBa, XMMUYeCKHe peakiuu (10 UKUCIY U COCTaBy YUYaCTBYIOILIUX B
peaklivy BelecTB, 10 TeroBoMYy 3(h(eKTy, Mo U3MeHeHUI0 CTereHei
OKHUCJIeHUs] XUMUUeCKUX 37IeMEHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IMe U crieljudryeckie XUMUUeCKre
CBOMCTBA MPOCTBIX U CJOXKHBIX BeleCTB, TMOJTBEePXKAasi OIUcaHue
NpUMepaMu MOJIEKYJIIPHBIX M MOHHBIX YpaBHEHUUM COOTBETCTBYHOIIUX
XMMMWYECKUX peaKIui;

COCTaBJIATb ypaBHEHUsI 3/I€KTPOJIMTAYECKON [UCCOLMAllK KHUCIOT,
1je/i04er M CoJieM, MOJIHble U COKpallléHHble ypaBHEHUs] peakluh
WOHHOTO  OoOMeHa, ypaBHeHHUSI  peaklUi, TIOJTBEP>KIAFOIINX
Cyll[eCTBOBaHUEe TeHeTUUeCKOW CBSI3M MeXXJy BellleCTBAMU Pa3TUUHbIX
KJIaCCOB;

pacKpbIBaTh CYIHOCTb OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaklyi
TOCPe/ICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakijuii;
MPOrHO3MPOBAaTh CBOMCTBA BeleCTB B 3aBUCMMOCTH OT UX CTPOEHUSs,
BO3MO)KHOCTU TIPOTEKaHUsI XUMHUYEeCKUX TpeBpallieHuil B pa3/InuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJIIPHYIO MacChl
Bell[eCTB, MacCCOBYHO [IO/I0 XWMHUUECKOro 3jeMeHTa 1o dopmyJie
COe/lMHEHHs], MaCCOBYHO [I0/II0 BellleCTBAa B pacTBOpe, TMPOBOAUTh
pPacyéThl M0 YPaBHEHUIO XUMHUUYECKON peaklvy;

cobogaTh MpaBWIAa  TIOJb30BAaHUS  XMMUUYECKOW  TIOCYZoM |
nabopaTopHbIM 000pyOBaHHEM, a TakKXke IIpaBHa OOpaIeHus: C
Bell[eCTBaMA B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BbITIOJTHEHUIO
nabopaToOpHBIX XWMHYECKHUX OIBITOB TI0 TIOJIyUeHHI0 U COOMpaHUI0
ra3000pa3HbIX BellecTB (aMMMaKa M YIIeKHUC/IOrO rasa);

MPOBOJUTh peakl[uy, TMOJTBepXKAalllie KaueCTBEeHHbIM COCTaB
pa3MUHbIX BeIIecTB: paclo3HaBaTh OMNBITHBIM TYTéM  XJIOpPHUA-,
Opomuza-, woauza-, KapboHaTr-, docdar-, CUIMKaT-, Cyabdar-,
T'U/IDOKCH/-UOHBbI, KaTUOHbI aMMOHMSI U MOHBI U3y4YeHHbIX MeTaslioB,
MPUCYTCTBYIOLLIME B BOJHBIX PACTBOPAax HEOPraHUUeCKUX BellleCTB;
MIPUMEHSITb OCHOBHbIE Orepaldd MBICJIUTE/IbHOM [1eITe/IbHOCTH —
aHaIM3 W CHUHTe3, CpaBHeHWe, 0000IIeHHe, CHUCTeMaTH3aIHIo,
BbIsIBJIEHVE TIPUUMHHO-CJ/Ie/ICTBEHHbIX CBsi3el — /IJIs1 U3y4YeHUs] CBOMCTB
BeI[eCTB M XUMHUUYECKHUX peakiuii, eCTeCTBeHHO-HayuHble MeTO/bl



To3HaHUsS — HaO/IofieHre, U3MepeHre, MO/Je/IMPOBaHNe, SKCTIepUMEeHT
(peasibHBIV Y MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHVNPOBAHUE

8 KJ/TIACC
HauMeHnoBaHue KonnuyecTrBo yacos
No JeKTpoHHbIE (1{u¢poBHIe)
pa3/ieJIoB U TeEM KonTpo/ibHbIE IIpakTHUecKue
n/n Bcero o0pa3oBare/ibHbIE PeCypChl
NMporpaMmsl padoThI padoThI
Pa3pgen 1. IlepBoHava/ibHbIEe XUMHUYECKHE TIOHATHUSA
XUMus — BayKHas
11 00/1aCTh eCTeCTBO3HAHUS c ) bubmioTeka LIOK
' Y [IPaKTHUYeCKOM https://m.edsoo.ru/7f41837¢c
JlesITeJIbHOCTH YesioBeKa
12 BemectBa u xviMnueckue 15 1 Bbubmoteka LIOK
' peakLyu https://m.edsoo.ru/7f41837¢c
Wtoro no pazpeny 20
Pa3pgen 2. BaxkHeliue npejiCTaBUTe/ M HEOPraHNUYeCKUX BelleCTB
21 Bo3nyx. Kucnopog. 6 bubmoTeka LIOK
' [MousaTHe 00 OKCHUAAX https://m.edsoo.ru/7f41837¢c
99 Bopopoa.Ilonsitue o 3 1 bubmmoreka IIOK
' KUCJIOTAaX U COJISX https://m.edsoo.ru/7f41837¢c
53 Bopga. PactBopsl. c 1 1 bubmmoreka LIOK
’ [ToHsATHE 006 OCHOBAHUSX https://m.edsoo.ru/7f41837c
OcCHOBHBIEe K/1aCChl Bu6 OK
oTeka
2.4 HeOpraHuyeCcKux 11 1 1 nomiotexa L

CcoeIMHEeHUM

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




Wtoro no pa3speny 30

Pazgen 3. Ilepuoguueckuii 3aKoH u [lepuoguueckasi cicTeMa XUuMHYeCcKUX 3/ieMeHToB JI. VI. MeHnjeneeBa. CTpoeHHe aTOMOB.
Xumu4yeckas cBsi3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHBbIE PeaKuH

[Teproanrueckuii 3aKOH 1
[Teproguueckas cucrema
3.1 XUMUUECKUX 3JIeMEeHTOB 7
. . Menpeneesa.
CrtpoeHue aToma

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

Xumnueckast CBA3b.

30 OKuUC/IUTe/BHO- 8 1 bubmoteka LIOK
’ BOCCTAHOBHTE/IbHbIE https://m.edsoo.ru/7f41837c
peakLuu
bubmoreka IIOK
n
TOTO IO pasery 15 https://m.edsoo.ru/7f41837c
Pe3eDEHOE BDeMS 3 bubmuoreka IIOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
68 4 5
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9 KV/IACC

HauMeHoBaHHe KonnyecTrBo yacos
No OnekTpoHHbIe (H(POBEHIE)
pa3jie/ioB U TeM KoHTpo/bHBIE IIpakTHYeckue
n/n Bcero o0pa3oBare/ibHbIE PeCypChl
MporpamMmaI padoThI padoThI
Pa3pgen 1. BemecTBo U XMMHUYeCKHe peaKkuu
IToBTOpPEHUE U
yray6ieHue 3HaHUN bubmmoreka IIOK
1.1 5 1
OCHOBHBIX pa3/ejioB https://m.edsoo.ru/7f41a636
Kypca 8 kyacca
OcHOBHBIE
1.2 3aKOHOMEpPHOCTH 4 Bubmmorexa LIOK
) p . https://m.edsoo.ru/7f41a636
XMMUYECKUX peakLui
OJIeKTPOJIUTAYeCKas
13 JuccoLuarys. 3 1 1 bubmmoreka LIOK
’ XHMUUeCKue peakLjyy B https://m.edsoo.ru/7f41a636
pacTBopax
Ntoro no pa3peny 17
Pazpen 2. HemeTasjibl M MX COeHHEHHUS
OO011jasi XapaKTepUCTHKA
2.1 XI/II\]/-[LII/II-IECKiX BJ'IEMEHTOB 4 1 Bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
VI A-rpymrbl. ['aioreHsl
2.2 OO011jasi XapaKTepUCTHKA 6 bubmmoreka IIOK

XMMHUUYECKUX 3/IeMEHTOB
VIA-rpymmsl. Cepa U eé

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




CcoeJuHeHUsI

OO011jas1 XapaKTepUCTHKA

53 XUMUUYECKUX /IeMEHTOB . bubmoreka LIOK
' VA-rpymrel. A3or, https://m.edsoo.ru/7f41a636
docdop u ux coefHeHUsI
OO011jas1 XapaKTepUCTHKA
XMMHUUECKUX 3/1eMEHTOB Eub LOK
nbnmoreka
2.4 IVA-rpynnel. Yrnepoa u
p)‘/: POA 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
CcoeJuHeHUsI
Uroro no pasgeny 25
Pa3pen 3. MeTanabl U X COeJMHEHUS
31 OO01re cBoiicTBa 1 bubmioreka LIOK
' METa/I/IOB https://m.edsoo.ru/7f41a636
39 BakHeiive MeTansbl U 16 bubmmoreka IIOK
' UX COeJUHEeHUs https://m.edsoo.ru/7f41a636
Wtoro no pazpeny 20
Paspen 4. XuMusa M oOKpyKaroijas cpeaa
41 BemecrBa u maTepuansl B 3 bubmoreka LIOK
' JKU3HU UeIoBeKa https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
b K
Pe3epBHOe Bpems 3 ubmotexa O

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

8 KVIACC
Nd KosnuecTBo uacoB
JJ/IeKTPOHHbIE
Jdata uudpoBbie
n| Tema ypoka KonTpo/sibHBIE IIpakTnyeckue
Bcero U3yUYeHHs oOpa3oBare/IbHBIE
/ padoThI paboThI
0 pecypchbI
[Ipegmet xumun. Posib xumuu B bubmoreka LIOK
1 JKU3HU yejioBeka. Tema u 1 https://m.edsoo.ru/ff0d21
BeI[eCTBa Oc
bubnuoreka IIOK
[NoHsATHE O MeTO/jaX TI03HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHN
7e
ITpakTrueckast pabora Ne 1
bubnuoreka IIOK
«ITpaBumna paboTel B maboparopuu
3 . 1 https://m.edsoo.ru/ff0d23
Y TIpUEMBI 0OpartieHus C dc
nabopaTopHbIM 000pY/J0BaHHEM» T
bubmoreka LJOK
UucTele BelljecTBa U CMeCH.
4 o 1 https://m.edsoo.ru/ff0d26
CriocoObI pa3ziesieHust cMecei ca
[TpakTuueckast pabora Ne 2 bubmoreka [IOK
5 «Pa3genenue cmeceii (Ha mpumMepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTIOBAPEHHOM COJIN)» c8
bubmmoreka IIOK
6 ATOMBI ¥ MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6¢




XuMHueckue 3/1eMeHThl. 3HaKU

bubmoreka LJOK

XUMHUUYeCKHUX peaKL[I/II‘;I

7 (CUMBOJTBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3/IEMEHTOB e8
bubmoreka LJOK
8 [IpocTele v cnoxHbIe BelecTsa https://m.edsoo.ru/ff0d2a
6¢
bubnuoreka IIOK
9 ATOMHO-MOJIEKYJIIPHOE yUeHue https://m.edsoo.ru/ff0d2d
50
3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTB. XuMuueckas hopmya Brbmorexa LIOK
10 THECTS. pMyZd. https://m.edsoo.ru/ff0d2ea
BasleHTHOCTb aTOMOB .
XUMUYECKHX 3JIEMEHTOB -
OTHOCHUTe/NbHAs aTOMHas Macca. Bbubmoteka LIOK
11 | OrtHocuTenbHas MOJIeKy/IIpHas https://m.edsoo.ru/ff0d32
Macca 3c
bubmoreka LJOK
MaccoBast 10711 XUMHUUY€eCKOT0
12 https://m.edsoo.ru/ff0d35
371eMeHTa B COeJUHEHUU 0c
KomuecTBo BeljectBa. Mosnb. Brbmorea LOK
13 https://m.edsoo.ru/ff0d52
MonsipHas macca
30
bubmoreka LJOK
®du3nyeckue U XuMuyeckKue
14 https://m.edsoo.ru/ff0d37f
SAB/IeHUs1. XUMUYeCcKast peakLys .
15 | TIIpu3sHaKu U yCI0BUS [IPOTEKAHUS Bbubmoteka LIOK

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHeHUs1 MacCChl

bubmiorteka LJOK

16 | BewecTB. X¥MHyeckue https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
BrranicieHust KosmyecTBa, MacChl bubnuoreka IIOK
17 | BelllecTBa 1Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XMMHUYECKUX peaKLyii 08
Knaccudukaiys XuMuueckKux
eakLui (coeMHEHUs Bubmorexa [JOK
18| Pead ’ https://m.edsoo.ru/ff0d3f3
pasfnoXKeHusl, 3aMeLeHus, 4
obMeHa) -
M. B. JIoOMOHOCOB — yuéHbIii- bubmoreka IIOK
19 | suHiuuknoneguct. O600IeHYE U https://m.edsoo.ru/ff0d40
cUcCTeMaTr3alus 3HaHUM c4
KonTtpospHast pabora Nel 1o Teme bubmoreka LIOK
20 | «BemjecTBa ¥ XMUMHYeCKUe https://m.edsoo.ru/ff0d42
peakn» 90
Bo3gyx — cmecs rasos. Cocras bubnmoreka LIOK
21 | Bo3ayxa. Kuciopog — smemeHT U https://m.edsoo.ru/ff0d44
nipocTtoe BelrjecTBo. O30H 8e
dusnyeckue U XMMUUeCKHe
. bubnuoreka IIOK
CBOMCTBa KMC/I0poAa (peakiuu
22 https://m.edsoo.ru/ff0d46
okucsieHus1, ropenue). [ToHsitue 14
00 okcugax T
23 | Criocobbl momyueHUs: KUCIOPOZa bubnmmoreka LJOK

B 1aboparopuu 1

https://m.edsoo.ru/ff0d49




MPOMBILLIEHHOCTH. [IprMeHeHMe

7a
KUCI0poia
TernnoBoit 3pdekT xumMruueckoi
peakLyy, IoHATHE O bubnuoreka IIOK

24 | TepMOXWMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJ0TEPMHUECKHUX 90
peakiusix
TonnuBo (HeTh, yrosb U MeTaH). bubmoreka IIOK
25 | 3arpsi3HeHUe BO3/yXa, CITOCOOBI https://m.edsoo.ru/ff0d4c
€ro IpeOTBPAIL[eHHS 4a
ITpakTuueckast pabora Ne 3 10
Teme «[TosyyeHue u cobupaHie Brbmorea OK
26 y P https://m.edsoo.ru/ff0d4ae
KMCJI0OPO/Ia, M3yUYeHue ero )
CBOMCTB» B
Bopopons — snemeHT v nipocToe bubmoreka [IOK
27 | BewjectBo. HaxoxzaeHue B https://m.edsoo.ru/ff0d4d
rpupoje do
du3nyeckue U XuMuyeckKue bubmmoreka LIOK
28 | cBoucTBa Bogopoza. [Ipumenenne https://m.edsoo.ru/ff0d4d
BOZIOpPOZa do
bubnroreka LJOK
29 | TloHsiThe O KMC/IOTaX U COJISIX https://m.edsoo.ru/ff0d50
d2
Crioco6bI rosryueHHst BOIOPO/ia B Bubmaorexa [JOK
30 Y AOPOA https://m.edsoo.ru/ff0d4d
naboparopuu
do
31 | TIpakruueckas pabora Ne 4 10 bubmmoreka IIOK




Teme «IlomyueHue u cobupaHue
BOJIOPO/ia, U3yUeHHe ero
CBOMUCTB»

https://m.edsoo.ru/ff0d4f4
2

MosnisipHblii 06BEM ra30B. 3aKOH

bubmoreka LJOK

32 https://m.edsoo.ru/ff0d54
ABorazpo 26
BrriuniciieHus o0bE€Ma, KOJIMUeCTBa
bubnmoreka LIOK
Bell[eCTBa rasa 1o ero u3BeCTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMUeCTBY BellleCTBa WIH 20
00BEMY o
BrrunciieHus1 00LEMOB ra3oB I10
bubmoreka LJOK
yPaBHEHHIO peaki[ii Ha OCHOBe
34 B . https://m.edsoo.ru/ff0d57
3aKO0HA 0OBEMHBIX OTHOLIICHUI P
rasoB 08
bubmoreka IIOK
dusnueckKue U XUMHUUYeCKHe
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BO/IbI 7
CocrtaB ocHoBaHuii. [Toustue 00 Bubmioreka LIOK
36 https://m.edsoo.ru/ff0d59
WH/IMKaTopax
e2
Boga kak pacTBOpUTe/b.
bubnmmoreka LJOK
HacplimieHHbIe U HEHACHITIIEHHbIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBasi Ao/st 40
Bell[eCTBa B paCcTBOpe o
38 | IIpaktuueckas pabora Ne 5 1o bubmoreka IIOK

TeMe «IIpurorosiieHue pacTBOpoB
C onpejeéHHOW MacCOBOM fi0J1er

https://m.edsoo.ru/ff0d5e
ba




PacTBOPEHHOIO BeleCTBa»

KontponbHas pabora Ne2 1o Teme

bubmoreka LJOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopoa. Bona» 42D 5
_ bubmmoreka IIOK
Oxkcuppl: cocTaB, KiaccugpuKaLys,
40 https://m.edsoo.ru/ff0d66
HOMEeHK/IaTypa
de
[Tonyuenue v xumuyeckue Bbubmoteka LIOK
41 | cBoOICTBA KHUC/IOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTepPHBIX OKCH/IOB de
) bubmoreka LJOK
OcHoBaHMS: COCTaB,
42 https://m.edsoo.ru/ff0d67
K/accuduKalysi, HOMeHK/IaTypa ca
bubmmoreka IIOK
[TonyueHve U XUMHUUYECKHE
43 o o https://m.edsoo.ru/ff0d67
CBOMCTBAa OCHOBAHUM a
Kucnotsl: cocTas, Bubmiorexa LIOK
44 https://m.edsoo.ru/ff0dfee
K/accuduKalys, HOMeHK/IaTypa )
bubnuoreka IIOK
[TonyueHve u xuMHUuyeckue
45 o https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpefHue): HOMEHK/IATypa, bubnuoreka LIOK
46 | criocobObl OMyUeHws, https://m.edsoo.ru/00ad94
XUMHUECKHe CBOMCTBa 74
47 | Tlpaktuueckas pabota Ne 6. bubmmoreka LJOK

Permenue SKCIIeprMEeHTa/IbHBIX

https://m.edsoo.ru/00ad9b




3a7ayu 110 TeMe «OCHOBHBIE

KJ/IaCChl HEOPraHUYECKUX 7c
COoeIMHEeHUN»
I'eHeTHueckasi CBSI3b MeXIY bubnuoreka IIOK

48 | K/accamu HeOpraHUYeCKux https://m.edsoo.ru/00ad9a
COeIMHeHU 50
bubmoreka LJOK
O06o006111eH1Ee ¥ CHCTeMaTH3al[s
49 . https://m.edsoo.ru/00ad9c
3HaHUU
b2
KonTtpospHast pabota Ne3 1o Teme bubmmoreka LIOK
50 | "OcCHOBHBIE KJIaCChl https://m.edsoo.ru/00ad9e
HeopraH"uyecKux coeJMHeHnH" la
[IepBble MOMbITKU
bubmoreka LJOK
K/accupuKalyuu XUMAYeCKUX
51 https://m.edsoo.ru/00ad9f
sneMeHTOB. [loHATHE 0 rpymnmax fa
CXOJHBIX 3JIeMEHTOB -
[Teproanueckuii 3aK0H U
bubnuoreka IIOK
ITeproguueckast cucrema
52 https://m.edsoo.ru/00ada5
XUMUYeCKUX 371eMeHToB [. W. %
MeHienieeBa o
bubmoreka LJOK
53 | Ilepuofpl, rpymIibl, MOACPYIIIbLL https://m.edsoo.ru/00ada5
2c
bubnuoreka IIOK
Crtpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX sifjep. M130TOorbI 42
55 | CTpoeHue 371eKTPOHHBIX bubnmoreka LJOK




000/104eK aTOMOB 3/IEMEHTOB
[Tepnopnueckon cucremsl [. 1.
MenzieneeBa

https://m.edsoo.ru/00ada6
bc

XapakTeprucTuKa XMMUUeCKOro
3/IeMeHTa 10 ero MOJI0KEeHUIO B

bubnuoreka IIOK

56 . https://m.edsoo.ru/00ada8
ITepuoguueckou cucreme . U. 24
MeHeneeBa T
3Hauenue [Teproarueckoro
bubmoreka IIOK
3aKOHa /IJIs pa3BUTUSI HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. 1. 1. Mengenee — Ge
YUéHbIH, TleZlaror U rpakJiaHuH _
OJIeKTPOOTPHULIATE/IbHOCTh
bubnroreka LJOK
aTOMOB XMMHUUECKUX 3JIeMEeHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepoccutickast mpoBepoyHasi b8
pabota o
bubnuoreka IIOK
59 | HWonHag xyuMHu4yeckas CBSI3b https://m.edsoo.ru/00adac
34
bubnuroreka LJOK
KoBaneHTHas rosisipHasi
60 https://m.edsoo.ru/00adaa
XUMUYeCKas CBSA3b
b8
bubmoreka LJOK
KoBaneHnTtHast HenoJisipHast
61 https://m.edsoo.ru/00adaa
XUMHUeCKas CBI3b
b9
bubmoreka IIOK
62 | CreneHb OKUC/IEHUA https://m.edsoo.ru/00adae

28




OKUCTUTEeHLHO-

bubnmoreka LJOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJ/IbHBIE PeaKIUU 76
bubmioreka LJOK
64 | Oxucmauresnn U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KonTtpospHast pabota Ned 1o Teme bubmoteka LIOK
65 | «CrpoeHue aroMa. XUmMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
N bubnmoreka LJOK
PesepBHbIi ypok. O000II[eHMe U
66 P yp \]’J-l 1 https://m.edsoo.ru/00adb3
CHUCTeMaTH3aliysl 3HaHUH 3
5 bubmioreka LJOK
PesepBHbIi ypok. Ob0bLIeHNe U
67 P P iﬂ 1 https://m.edsoo.ru/00ad9c
CHUCTeMaTH3aLus 3HAaHUH b2
. bubmmoreka IIOK
PesepBHbIi ypok. O600II[eHNe U
68 P yp ?—l 1 https://m.edsoo.ru/ff0d61
CHUCTeMaTU3aLiysl 3HaHUH &
OBIIEE KOJIMYECTBO YACOB a8

I10 ITPOI'PAMME




9 KV/IACC

No KonnyecTrBo yacos
JJ/IeKTPOHHbIE
Jata uudpoBbie
n | Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero HU3yYeHUs oOpa3oBare/IbHbIE
/ paboThI paboThI
pecypchbl
n
[Teprognueckuii 3aK0H.
bubnmoreka LJOK
[Tepuoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XMMHUUYECKUX 371eMeHTOB /1. o
N. MenpeneeBa B
3aKOHOMEpHOCTH B
N bubnmmoreka LJOK
Vi3MeHeHNY CBOUCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUUYECKUX 3/IeMEHTOB 6
NepBbIX TPEX MEPUO/0B -
Knaccudukanus u bubmoteka LIOK
3 HOMeHK/1aTypa 1 https://m.edsoo.ru/00adb7e
HEeOpraHWYeCKNX BelecTB 2
BI/I,ELI:I XUMUUYECKOU CBSI3U U BubroTeKa ]_[OK
4 TUIIBI KPUCTA/I/IMUECKUX 1 https://m.edsoo.ru/00adbac
PEIIETOK 6
KonTponbHast pabora Nel
no teme «IloBTOpeHue u
5 yriayOsieHre 3HaHUH 1 1
OCHOBHBIX pa3/iesioB Kypca
8 kacca»
6 Knaccudukarys 1 bubmoreka LJOK




XUMHYECKUX PeakLui 1o
Pa3/INYHbIM MTPU3HAKAM

https://m.edsoo.ru/00adbcb
0

ITonsiTue 0 ckopoCcTn
XUMHUYECKOW peakiiu.

bubmmoreka IIOK

7 https://m.edsoo.ru/00adbe9
IToHsTHe 0 TOMOTeHHBIX U .
reTeporeHHbIX PeakKIsIxX a
IToHaTHE 0 XUMHUUECCKOM
paBHOBecuu. DaKkTOPHI,
bubmoreka IIOK
BJTUSTIOIIME Ha CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHUYECKOUN peakiyu 1 c
[10JIOKeHH e XUMHUYeCKOro B
PaBHOBeCHS
OKUCUTE/TEHO- bubmoreka IIOK
9 BOCCTQHOBHTEJ/IbHbBIE https://m.edsoo.ru/00adcad
peakIuu e
Teopus
. bubnmoreka LJOK
3/1eKTPOJIUTUUECKOM
10 https://m.edsoo.ru/00adcd6
auccouuaiiv. CunbHbIe U 3
csiabble 371eKTPOUTHI -
bubmoreka IIOK
VonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakIuii 3
XuMuueckre CBOMCTBA
KUCJ/IOT ¥ OCHOBAHUI B bubmioreka LJOK
12 | cBeTe npezcTaB/ieHui 00 https://m.edsoo.ru/00add5d

5JIEKTPOJIMTUYECKOMN
JucconyaLu

8




XuMuueckre CBOMCTBA
CoJIeH B CBeTe

bubmoreka LJOK

13 | mpepncraBneHuii 06 https://m.edsoo.ru/00add8b
3/IEKTPOJTUTHUECKOH 2
JMCCoLaluu
bubnmmoreka LJOK
[TonaTue o rugponuse
14 N https://m.edsoo.ru/00add9d
conei
4
O6oGmeHe 1 bubnuoreka IIOK
15 . https://m.edsoo.ru/00addd1
CcUCTeMaTH3aLys 3HaHUM 5
[MpakTrueckas pabota Ne 1.
bubmioreka LJOK
«Perenue
16 https://m.edsoo.ru/00addbf
9KCTMepUMeHTabHbIX a
3a/jau» a
KonTponbHast paboTa Ne2
o TeMe
bubnuoreka IIOK
«ONeKTpoIMTUYecKas
17 https://m.edsoo.ru/00addec
JMCccoLrarusl. 0
XHMHUUeCKUe peakiiy B a
pacTBopax»
OO011jas1 XapaKTepPUCTHKA
bubnuoreka IIOK
rajoreHoB. XuMuueckue
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha NpUMepe 5
xj0pa a
19 XnopoBopopog. ConsiHast bubmoreka LJOK

KHCJ/I0Td, XUMHWUYEeCKHe

https://m.edsoo.ru/00ade10




CBOWCTBA, TOJTyueHue,
nipUMeHeHre

I~

[TpakTrueckast pabora Ne 2
1o teme «IlonyueHue

bubmmoreka IIOK

20 . https://m.edsoo.ru/00ade34
COJISTHOW KUCJIOTHI, 3
v3yyeHue eé CBOWCTB» -
Berurciienus o
bubmoreka IIOK
yPaBHEHHUSIM XUMUUECKHX
21 o https://m.edsoo.ru/00ade48
peakliuii, ec/iv OZIUH U3 3
peareHToB JlaH B U30bITKe -
bubnuoreka IIOK
OO011jas1 XapaKTepPUCTHKA
22 https://m.edsoo.ru/00ade64
3/ieMeHTOB VIA-rpymnmbl a
AnorpornHeie
MOoAU(UKALIUU CepBbl.
¢ P i bubmoreka LJOK
HaxoxxgeHuve cepbl U eé
23 . https://m.edsoo.ru/00ade64
COeJMHeHU B MPUPOJE. .
XUMHUeCKHe CBOHCTBA N
cepbl
CepoBozopog, cTpoeHue, bubmoteka LIOK
24 ¢dusnyeckre U XMMUUYECKHe https://m.edsoo.ru/00ade80
CBOICTBa 2
Oxkcuppl cepol. CepHast
bubnuoreka IIOK
KHUCJI0Ta, pu3nuecKue u
25 N https://m.edsoo.ru/00adea?
XUMUUEeCKUe CBOMCTBa, 3
TIpUMeHeHre a
26 XUMHUYEeCKUe peakLu, bubmoreka LJOK




Jiealye B OCHOBe
TIPOMBIIIJIEHHOTO CII0Co0a
MOJTyYeHUsI CePHOU
KUC/IOTBL. XUMUUeCKoe
3arpsi3HeHue OKpy’Karolen
CpeJbl COeJUHEHUSIMU Cephl

https://m.edsoo.ru/00adec8
a

BreruniciieHre MaccoBOM

bubmioreka LJOK

27 [lOJIA BBIXO/A TIPOAYKTA https://m.edsoo.ru/00adec8
peakiuu a
OO011jas1 XapaKTepPUCTHKA
3/1eMeHTOB V A-IpyIbl. bubnuoreka IIOK

28 A30T, pacnipocTpaHeHue B https://m.edsoo.ru/00adeea
npupoze, hbusnueckye u 6
XUMUUeCKUe CBOMCTBa
AmMmMmuak, ero ¢ursnueckue bubmoreka IIOK

29 U XUMHUYeCKHe CBOUCTBA, https://m.edsoo.ru/00adf00
TM0JlyuyeHre U MpUuMeHeHue 4
[MpakTrueckast pabota Ne 3

bubmoreka [IOK

no Teme «[lonyueHue

30 https://m.edsoo.ru/00adf18
amMMMakKa, U3yueHue ero 0
CBOMCTB» -
A30THast KUC/IOTa, eé bubmoteka LIOK

31 ¢dusnUeckre U XUMUUYECKHe https://m.edsoo.ru/00adf30
CBOUCTBa 6

32 HNcrnionbs3oBaHre HUTPATOB bubmoteka LIOK

U CoJjieli aMMOHUA B
KaueCTBe MUHepaIbHbIX

https://m.edsoo.ru/00adf51
8




yaobpenuii. XuMuyeckoe
3arpsi3HeHue OKpyKarolen
CpeZibl CoelMHEeHUS MU
asora

Docdop. Okcup docdopa
(V) u dhocdopHas KucioTa,

bubnuoreka IIOK

33 https://m.edsoo.ru/00adf68
bu3nueckre U XuMru4ecKue .
CBOWCTBa, TO/IyueHue B
Wcnons3oBanue (ocdaton
B KayeCTBe MUHepa/bHbIX bubnuoreka IIOK
34 | ymobGpenuii. 3arpsi3HeHUe https://m.edsoo.ru/00adfc2
TIPUPO/HOMN Cpe/bl 0
dbocdaramu
Yriepog,
bubmoreka IIOK
pacrpocTpaHeHUe B
35 https://m.edsoo.ru/00adfd9
ripupo/e, ¢pu3nueckue u .
XMMHUUECKHe CBOMCTBa B
Oxcufpl yriaeposa, ux
¢du3nueckre U XuMHUYeCcKUe bubmoTeka LIOK
36 CBOMCTBA. JKOJIOTUUECKUe https://m.edsoo.ru/00adfeb
nipobJieMbl, CBsI3aHHBIE C e
okcuzoMm yriepoaa (IV)
. bubnuoreka IIOK
YrosbHas KUC/I0Ta U eé
37 https://m.edsoo.ru/00ae006
cosm
C
38 | Ilpakrtuueckasi pabora Ne 4 bubmoreka [IOK

1o teMe "[lonyuyeHue

https://m.edsoo.ru/00ae027




YTJIEKWC/IOTO rasa.
KauecTBeHHas peakijyis Ha
KapboHaT-voH"

I

[TepBOHaAYa/IbHBIE TIOHATHS
00 opraHUYecKux

bubnuoreka IIOK

39 https://m.edsoo.ru/00ae054
Bell[eCTBaX KakK 0O .
COeIMHEeHUSX yrjiepoja B
. bubnuoreka LIOK
Kpemnuu u ero
40 https://m.edsoo.ru/00ae080
coeIMHEeHUsI .
[MpakTrueckast pabota Ne 5.
Pernenue
bubnmmoreka LJOK
9KCIepUMeHTa/IbHBIX 3afiau
41 . https://m.edsoo.ru/00ae0bf
o TeMe «BayKHewuile )
HeMeTa/l/Ibl U UX -
coeZIUHeHsI»
KonrposnbHast paboTa Ne3
N bubmoreka LJOK
o TeMe «BayKHewuiie
42 https://m.edsoo.ru/00ae0el
HeMeTa/lUIbl U UX .
COeIUHEeHUsS» B
OO0111ast XxapaKTepuCTUKA
XUMHUUYECKUX 3JIEMEHTOB —
MeTalsioB. MeTainyeckas bubmmoreka LIOK
43 CBSI3b U MeTa/I/INueCcKast https://m.edsoo.ru/00ael103

KPUCTA/UTNYeCcKast peréTka.
dusnyecKue CBONCTBA
MeTa/l/IOB

e




XuMuueckre CBOMCTBA

bubnuoreka IIOK
MeTaJsl/IoB.
44 . https://m.edsoo.ru/00ael15
ONeKTPOXUMUUECKUH Psif 5
HarpsbKeHUM MeTaslyioB B
Oo611re criocobbl
T0JlyueHusl MeTasl/IoB.
CniaBel. Beruucienus ro bubmioreka LJOK
45 YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/00ael15
peakKiyii, eC/ii OJIH U3 6
peareHTOB CO/IEPXKUT
TpUMecu
bubnmoreka LJOK
[TouaTtue o Koppo3uu
46 https://m.edsoo.ru/00ae127
MeTaslJIOB 8
bubnuoreka IIOK
47 [IlemoyHbIe MeTAJTbI https://m.edsoo.ru/00ae14b
2
OKCUbI ¥ TUPOKCUBI Bubmaorexa [JOK
48 P https://m.edsoo.ru/00ae14b
HaTpusi U Kaausi 5
[[TesiouHO3emesbHbBIE bubmoteka LIOK
49 MeTaJl/ibl — KaJIbLIMKM 1 https://m.edsoo.ru/00ael5e
MarHui 8
. bubnuoreka IIOK
BakHeniie coeiuHeHUS
50 https://m.edsoo.ru/00ael5e
KaJTbLUst
8
51 | OO6ob6meHue u




CcUCTeMaTH3alus 3HaHUM

JKECTKOCTh BOABI U

bubmoreka LJOK

52 . https://m.edsoo.ru/00ae188
CroCco0bI e€ yCTpaHeHust 5
[TpakTrueckast pabora Ne 6 bubmoreka LIOK
53 1o TeMe "KECTKOCTb BObI https://m.edsoo.ru/00aelae
Y MeTO/bl eé yCcTpaHeHus " 8
bubmoreka IIOK
54 AntoMuHUN https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe cBoOMCTBa Bubmorexa OK
55 https://m.edsoo.ru/00aelc6
OKCH/la ¥ TUAPOKCHA 4
bubmoreka IIOK
56 Kenezo https://m.edsoo.ru/00ae1d8
6
Okcuppl, THAPOKCUABI U bubnuoreka IIOK
57 couv kene3a (IT) u >kene3a https://m.edsoo.ru/00ae35e
(I1L) 6
cg O06o0061eHre u
crCTeMaTH3al[ys 3HaHUM
[MTpakTrueckas pabota Ne 7.
Perrenne
bubmoreka IIOK
JKCIepUMeHTa/IbHbIX 3aZlau
59 https://m.edsoo.ru/00ae3de

o Teme «Baskue¥ie
MeTa/UIbl U UX
COeIMHEeHUSI»

8




Brrurciienus no
YPaBHEHUSIM XUMUUeCKUX
peakLyii, eC/i OJIMH 13
peareHTOB []aH B U30bITKe

bubmiorteka LJOK

60 https://m.edsoo.ru/00ael75
WU COZIEPXKUT TIPUMECH. 0
Boruncnenust MaccoBom a
[0/ BbIXO/Ia TIPOAYKTa
peakiuu
61 O06o061eHve u
CHCTeMaTH3al[ysl 3HaHUMN
KonTponbHast paboTa Ned
62 1o Teme «BaxxHel111ve
MeTaJl/Ibl ¥ UX
CcoeJUHeHUsI»
Bemectsa u MmaTepuansl B bubmmoreka IIOK
63 TIOBCEeIHEBHOM >KU3HU https://m.edsoo.ru/00ae3f5
yejioBeKa 0
bubnuoreka IIOK
XUMHUYECKOe 3arps3HeHne
64 . https://m.edsoo.ru/00ae427
OKpY>Katolllel cpeJibl 0
bubmoreka IIOK
Posib xuMuM B pellieHun
65 https://m.edsoo.ru/00ae427
9KO0JIOTHUECKUX TTP00/IeM 0
Pe3epBHbIi1 ypOK. bubmmoreka IIOK
66 | O6obieHue u https://m.edsoo.ru/00ae0d0
crcTeMaTH3al[ys 3HaHUM a
67 | Pe3epBHbIi yPOK. Bbubmoteka LIOK




O06o061eHye u
CHCTeMaTH3al[ysl 3HaHUN

https://m.edsoo.ru/00adb33
C

Pe3epBHbIi1 ypOK. bubnuoreka IIOK
68 | O6obieHue u 1 https://m.edsoo.ru/00ad9cb
CUCTeMaTH3aLys 3HaHUH 2
OBLIEE KOJIMYECTBO 68

YACOB II0 I[TPOIT'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumust: 8- Kmacc: 6a30BbIi ypOBeHb: yUeOHUK; 5-e U3jaHue,
nepepaboTanHoe, 8 knacc/ 'abpuensHa O.C., OctpoymoB U.I"., Cnagkos C.A.
AxuoHepHoe o61jecTBo «M3maTenbcTBo «IIpocBelnieHre»

» Xumust: 9-i Kacc: 6a30BbIi YpOBeHb: yueOHUK; 5-e U3aHue,
nepepaboTanHoe, 9 knacc/ 'abpuensHa O.C., OctpoymoB U.I"., Cnagkos C.A.

AxioHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHre»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

NN OPOBBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
POIII
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