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INIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma 1o X¥MMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa Ha OCHOBE
TpebOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 0Opa3oBaTe/bHOM TpOrpaMMbl OCHOBHOTO
obiiero obpa3oBanus, TipefctaBieHHbIXx B @T'OC OOO, a Takke Ha OCHOBe (ejepasbHOM
paboueil mporpaMMbl BOCTIMTAHUS M C YYETOM KOHLIETILIMU TperofiaBaHusi yueOHOTO TpeiMeTa
«XuMHs» B 00pa3oBaTelbHBIX OpraHu3aiusax Poccuiickoit ®eepanyu.

[TporpaMma TO0 XWMHUM [JaéT TIpe/CTaBJeHHE O IeasaX, OOIel cTpaTeruu 00ydeHus,
BOCITUTAaHUS W Pa3BUTUsA OOYUarOIUXCsS CpPeACTBAaMH yueOHOTO TIpeMeTa, yCTaHaBIUBAeT
o0si3aTesibHOE TIpeIMeTHOe Cojiep)KaHue, TpelyCMaTpHBaeT pacripefiesieHle ero To Kjiaccam U
CTPYKTYpHPOBaHHe T0 pa3fiesiaM ¥ TeMaM TPOorpaMMbI TI0 XUMHH, OTpe/iesisieT KOMueCTBeHHbIe
M KaueCTBEHHble XapaKTEPUCTUKU COJEep)KaHWs, pPEeKOMeHJyeMyl0 T0C/e/l0BaTe/IbHOCTb
M3y4YeHUss XUMUHU C YUETOM MeXKIIPeJIMeTHBIX W BHYTPHUIIPEIMETHBIX CBsI3eM, JIOTUKUA y4eOHOTro
Tiporiecca, BO3paCTHBIX 0COOeHHOCTel 00yJarIuXcsl, orpeie/nisieT BO3MOXXHOCTH MpeiMeTa JIJist
peanu3anuy TpeboOBaHU K pe3ysibTaTaM OCBOEHMsi OCHOBHOM 0Opa3oBaTe/lbHOM MpOrpaMMbl Ha
yPOBHE OCHOBHOTO 0011iero oOpa3oBaHus, a Takke TpeOOBaHUI K pe3y/ibTaTaM 00yUueHHs] XUMUN
Ha YpOBHe Ilefied W3y4eHUs TIpeJMeTa U OCHOBHBIX BHZIOB YyueOHO-TI0O3HaBaTeTbHON
JiesTeIbHOCTA 00YYaroIierocsi o OCBOEHHI0 YUeOHOTO CO/iep>KaHMsI.

3HaHWe XUMHU CTY>KUT OCHOBOM /151 (hOPMHUPOBaHUsSI MUPOBO33peHHs1 00yuaroIerocsi, ero
Tripe/iCTaB/eHU O MaTepualbHOM €/IMHCTBE MUPA, B&YKHYIO POJIb UTPatOT (hOpMHpYyeMble XUMUEN
TIpe/ICTaB/IeHUsI O B3aMMOTIPeBpaIlleHHsIX SHEPrHUu U 00 IBOJIIOLMY BeIleCTB B TIPUPO/IE, O TYTAX
pellieHUs T/I00anbHBIX TMPOOJIEM YCTOMYMBOTO Pa3BUTHUsS UeJOBEUeCTBA — ChIPhEBOW,
9HEepPreTUUeCKOH, MUIIIeBOM U 9KOJIOTUUECKOUW 6e301macHOCTH, MpobieM 37paBOOXpaHeHHsI.

N3yyenue xumuu:

CIOCOOCTBYeT peanM3aliid  BO3MOXKHOCTEH /IJIi  caMOpa3BUTHS U (OPMUPOBaHUS
KYJIbTYPbI TMYHOCTH, €€ 00I1el U PYHKI[MOHATbHOW IPaMOTHOCTH;

BHOCHUT BKJIaZi B ()OPMHPOBaHHE MBIIIUIEHUS ¥ TBOPUECKMX CITIOCOOHOCTeH 00ydJaroImxcs,
HaBbIKOB MX  CaMOCTOSTe/IbHOM  yueOHOM  JesTefbHOCTH,  JKCIIepUMEeHTaTbHBIX U
WCC/Ie[JOBAaTe/IbCKUX YMEHWM, HeoOXOAMMBIX KaK B TIOBCEJHEBHOM JKW3HHW, TaKk U B
ripodecCUOHA/ILHOM JiesiTeTbHOCTH;

3HaKOMHUT CO CHelM(PUKOM HAyYHOTO MBILIJIEHUs], 3aK/a/bIBaéT OCHOBBI L]€JI0CTHOTO
B3IJ/I5i7Ia HA €JUHCTBO TPUPO/IbI U UeioBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TarioM B (hOPMUPOBAHUU
€CTeCTBeHHO-HayUYHOW I'PaMOTHOCTH 00YYaroInXCs;

crocobcTByeT  (OPMHUPOBAHUIO 1[€HHOCTHOTO OTHOLIEHUSI K eCTeCTBeHHO-HayYHbIM
3HaHWAM, K TIpUpPOJie, K UYe/NOBEeKYy, BHOCHUT CBOM BK/IaJi B HSKOJIOTUYECKOe 00Opa3oBaHue
00yuarouxcsl.

[anHble HaripaB/ieHHs1 B 00yueHHH XUMHUHM 00eCreunBarOTCS CTelUUKON Co/epyKaHus
yueOHOro TIpefiMeTa, KOTOPBIA SIBJSIETCS Ie[aroruuyeckyd afarTHPOBAaHHBIM OTpakeHHeM
0a30B0if HAYKW XMMHH Ha OTpe/ie/IEHHOM JTarie eé pa3BUTHSI.

Kypc xumuu Ha ypoBHEe OCHOBHOTO 0O0Iriero oOpa3oBaHHsI OPMEHTHPOBAH HAa OCBOEHHE
00yUaroIUMUCS CUCTEMBI TTePBOHAYAbHBIX TIOHITUNA XWMHH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TIOHATHUH OPraHUYecKOW XUMUH.

CTpyKTypa cofiep>KaHusl TPOrpaMMbI M0 XUMUK C(HOPMHPOBAHA Ha OCHOBE CUCTEMHOTO
noaxoja K eé msyueHuro. CopeprkaHve CK/Ia/IbIBa€TCS M3 CUCTEMbI MOHSITUA O XUMHUYECKOM
3JIeMeHTe W BeIIeCTBe U CHUCTeMbl TOHATHMM O XUMHUeCKOW peakiuu. O6e 3TU CHUCTeMBI



CTPYKTYPHO OpraHM30BaHbl IO TMPUHIUIY T0C/e[0BaTe/lbHOIO Pa3BUTHSI 3HAHWN Ha OCHOBE
TeopeTUYeCKUX Mpe/iCTaB/IeHUI pa3HOr0 YPOBHSI:

- aTOMHO-MOJIeKY/ISIPHOTO yueHHst KaK OCHOBBI BCETO eCTeCTBO3HaHMUS;

- ITeprognueckoro 3akoHa [. V1. MeHgeeeBa Kak OCHOBHOI'O 3aKOHA XUMWH;

- YUeHHsi O CTPOeHHH aToMa ¥ XUMHUUeCKOU CBsI3U;

- Tipe/icTaB/IeHUH 00 37eKTPOIUTHYECKOM TUCCOLMALIMY BellleCTB B paCTBOPax.

TeopeTuueckrie 3HaHUSI pacCMaTPUBAIOTCS HAa OCHOBE SMITMPDUUECKUA TIOMYUEHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pPa3BMBAIOTCS TI0C/Ae[0BaTebHO OT OJHOTO YPOBHS K Jpyromy,
BBITIO/THSASE (DYHKUWMW OObSCHEHWsS] W TIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
MIPaKTHYeCKOT0 MPUMeHEeHUsT U MOJTyYeHH sl U3yuaeMbIX BelleCTB.

OcBoeHrie TIPOrpaMMbI TI0 XHUMWUH CIOCOOCTBYeT (DOPMHPOBAHHMIO TIpe/ICTAaBIEHUS O
XUMHYeCKOM COCTaBJIsifoIlleld HayyHOM KapTHMHbI MHpa B JIOTMKe e€ CHUCTeMHOW TIpUPOJBbI,
L|EHHOCTHOT'O OTHOIIIeHHUs1 K HAyUHOMY 3HaHHIO U MeTO/iaM T03HaHUs B Hayke. V3yueHre XUMUU
MIPOMCXOJUT C TpPUBJIEYeHHEM 3HaHWM U3 paHee U3YYeHHBIX YyueOHBIX TIpeJMeTOB:
«OKpyxaroiumii Mup», «buosorus. 57 knaccel» U «Pusrka. 7 Kmace».

[Tpu u3yueHUM XUMUM NPOUCXOAUT (HOPMUPOBaHKE 3HAHWM OCHOB XMMUUECKOM HayKU KaK
06/1acT¥ COBPEMEHHOTO eCTeCTBO3HAHMsI, TIPAKTUUECKOU [iesITe/TbHOCTH YesloBeKa U Kak OZJHOTO
13 KOMIIOHEHTOB MHDOBOHM KyJ/IbTYpbI. 3ajjlaua yueOHOro mpegmera COCTOMT B (hOpMHPOBaHUU
CUCTeMbl XMMMUECKUX 3HaHUM — Ba)KHeWIIMX (haKTOB, MOHSATHM, 3aKOHOB U TEOPeTUYeCKUX
TIOJIO>KEHHH, [JOCTYITHBIX 000O0IIeHH MHPOBO33DEHUYECKOTO XapaKTepa, si3blKa HayKd, B
TIpUOOILeHNH K HayUHBIM METO/IaM TO3HAHUS TIPY M3yUeHUH BeIeCTB ¥ XMMHUYeCKUX Peakiui, B
dbopMHpOBaHMM U DPAa3BUTUM T[I03HABATe/bHbIX YMEeHWH W WX TPUMEeHeHWH B yueOHO-
T03HaBaTeIbHOW U yueOHO-UCCIe[J0BaTe/IbCKOM JlesiTe/IbHOCTH, OCBOEHUH TpaBW 6e30r1acHOTro
oOpairieHusi ¢ Bell[eCTBaMH B MIOBCEIHEBHOW XKU3HU.

[Tpu u3yyeHWM XWMWK Ha ypOBHE OCHOBHOTrO 001ero oOpa3oBaHUs BaKHOe 3HaueHHe
nproOpesy Takue Le/u, Kak:

- (opMHpOBaHMe WHTE/IEKTyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITUIO peIlleHuH, CroCcOoOHOW aJanThpoBaThCs K
OBICTPO MEHSIIOLIMIMCS YC/IOBUSIM JKU3HU;

- HarpaB/IeHHOCTh OOy4YeHHs] Ha CHCTeMaThyeckoe TMpUOOIIeHre O00ydJaromuxcsi K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  JeSITeIbHOCTH,  HAy4YyHbIM  MeTOJaM  [03HaHWus,
(hOpMHPYOIIUM MOTHBALIMIO U pa3BUTHe CITIOCOOHOCTEH K XUMUM;

- obecrieyeHre YC/IOBUM, CIOCOOCTBYIOIIMX TPHOOpPETEHHIO O0YYaroIUMHCS OTbITa
pa3HOOOpa3Holl /iesITeNIbHOCTH, T03HAHUS M CAMOITIO3HAHUs, K/IHOUEBLIX HABLIKOB (K/THOUEBBIX
KOMIIeTeHLUi1), UMEIOIIUX YHHBepCalbHOe 3HaueHue [Jisl Pa3/IMUHbIX BUOB JesiTe/IbHOCTH;

- ¢opmupoBanue o01el GyHKI[MOHATLHOW U €CTeCTBeHHO-HayUYHOU TPAMOTHOCTH, B TOM
yucie yMeHUN OOBSICHATb U OLIeHMBAaTh SIBJIEHUS] OKPY’KaloIllero MUpa, WCMO/b3ys 3HaHUSI U
OTIBIT, TIOJIyUYeHHbIe TPU HW3YUYeHWM XWMWUHM, TIPUMEHSITh WX TIPU pellleHUd mpobieM B
MOBCE/IHeBHOM >KU3HU U TPYZOBOH /leATeNbHOCTH;

- opmupoBaHue y 00yUaromyXcs TYMAaHUCTUUECKUX OTHOLIeHWH, IOHUMaHUs 1[eHHOCTU
XUMHAYeCKUX 3HAaHWM [Jisi BbIPaOOTKM SKOJIOTHUECKH 1iesiecoo0pa3HOro moBefieHusi B ObITy U
TPYZIOBOM JesiTellbHOCTU B Lie/IsIX COXpaHeHHUsI CBOEro 3/10POBbsi U OKpY>Karolllel TIPUPOJHOU
cpeJbl;



- pa3BUTHe MOTUBAIIUU K 00YUEHHI0, CITOCOOHOCTeN K CAMOKOHTPOJTFO 1 CAMOBOCTIMTaHHIO
Ha OCHOBE YCBOEHHsSI 00Illeue/loBeUeCKMX IIeHHOCTEeM, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
npodusIst U HaTlpaB/IeHHOCTH a/ibHelIIero 00yueHws.

OO011iee unC/I0 YacoB, OTBEAEHHBIX /i1 U3yUeHHUs] XMUMUHM Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanusl, coctaByser 136 uacoB: B 8 knacce — 68 uacoB (2 yaca B Hefient0), B 9 Knacce — 68
yacoB (2 yaca B HejleJli0).

COJEPXAHUE OBYYEHUSA

8 KJIACC

IlepBoHaua/ibHbIE XUMHUeCKHe MOHATHSA

IIpegmer xumuu. Posib XMMUM B JKU3HU 4YesloBeKa. XUMUs B CucTeMe Hayk. Tema u
BeljecTBa. Pdusnueckre CBOWCTBA BellleCTB. ArperaTHoe COCTOsiHMe BelecTB. [loHATve o
MeTo/jaX TI03HaHUs B XUMHUU. YuCThIe BemjecTBa U cMecu. CriocoObl pasziesieHusi CMecei.

ATomMBl U MoOneKy/bl. XUMHAYECKUe 371eMeHTbl. CHUMBOJIbI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie 1 cnoXxHbIE BellecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe.

Xumunyeckasi (opmyna. BaneHTHOCTb aTOMOB XMMHUYECKMX 3/IEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeljecTB. OTHOCUTe/IbHasi aTOMHasi Macca. OTHOCUTe/IbHasE MOJIeKY/IsIpHast
Macca. MaccoBasi 107151 XMMHUUeCKOT0 3/ieMeHTa B COeJUHEeHUU.

KomuectBo BemjectBa. Moss. MosisspHasgs Macca. B3auMocBsi3b Ko/MuecTBa, MacChl U
YKC/Ia CTPYKTYPHBIX eJMHUL] BelljecTBa. PacuéThbl o popMyaM XUMUUeCKHUX COe/JUHEeHHUH.

dusuyecke U XUMHUYECKUe SBJIeHHs. XUMUYecKas peakluss M e€ IpU3HaKu. 3aKOH
COXpaHEeHHs1 Macchl BelljecTB. XMMHUecKie ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakLvi
(coemyHeHus1, pa3/ioXKeHus1, 3amelljeHHst, 0OMeHa).

Xumuueckuti IKcnepumeHm:

3HAaKOMCTBO C XUMHWUECKOW TIOCy/I0M, TIpaBWIaMy paboThkl B jabopaTopud U MpUEMaMU
obparrieHusi ¢ abopaTopHbIM 000pY/j0BaHHEM, W3yUeHWe W OmNMucaHue (PU3NUeCKUX CBOWCTB
00pa3lioB HeOopraHWYeCKWX BeIecTB, HaO/oZeHre (u3nueckux (T/IaB/ieHHe BOCKA, TasHUe
JIb/la, pacTUpaHve caxapa B CTYIKe, KAIMeHWe W KOHJeHCAalUs BOJbl) U XUMHYECKUX (FOpeHue
CBeuy, TMpOKa/uBaHWe MeAHOW TMPOBOJIOKM, B3aMMOZEWCTBHE Mejla C KUCJIOTOW) SIBJIEHWH,
Hab/roleHre M orvcaHKe TIPU3HAKOB MPOTeKaHWs] XMMUUeCKHUX peakiuil (pa3/no)keHue caxapa,
B3aMMO/IeICTBUEe CepHOM KUCJIOTHI C XJIOpU/IOM Oapusi, pasnoxxeHue rugpokcuga meau (1) mpu
HarpeBaHWH, B3auUMOJeNCTBUe >Xene3a C pactBopom comu Meau (II), u3yueHwe crioco6oB
paszie/ieHusi CMeceil: C TOMOLIbI0 MarHurta, (GuUIbTPOBaHWe, BbIMlApMBaHWe, AWCTUILISALMSA,
xpomarorpadusi, TIpOBe/leHHe OUWCTKM TIOBAapeHHOW comu, HaOMogeHre W OIHUCaHue
pe3y/ibTaTOB TIPOBEJeHUs OIbiTa, W/UIFOCTPUPYIOIIEr0 3aKOH COXPAHeHHsI MacChl, CO3[aHUe
Mozesieid MOJieKy 1 (11apOCTepP>KHEBBIX).

BaxHeM1iue npejcTaBuTe/IM HeOPraHMUeCKHX BellecTB

Bo3gyx — cmech rasoB. CocraB Bo3ayxa. Kuciopos — s/1eMeHT M MPOCTOe BeLecTBO.
HaxoxxzgeHnue kuciopoja B npupoje, husndyeckrie U XMMUUeCKUe CBOMCTBA (peakLUy rOpeHus).
Oxkcuppl. Tlpumenenue kuciaopoga. CriocoObl TOMy4eHUs KHUCAOpPOZa B JiabopaTtopuu U
NpoMblIlLIeHHOCTH. KpyroBopoT kuciopoza B mpupoge. O30H — a/ioTpornHas MoAvdUKaLys
KUCJI0pO/a.

TerioBoil 3(@deKT XuUMHUUeCKOW peaklUM, TepMOXUMUUeCKWe YypaBHEHUs, 95K30- U
SH/OTEepMUYeCKHe peakUyy. TOIUVIMBO: Yroib W MeTaH. 3arps3HeHue BO3[yXa, YCU/IeHHe
MapHUKOBOr0 3¢ deKTa, pa3pylieHre 030HOBOTO CJIOSI.



Bogopog — »snemMeHT U mpocToe BewjecTBO. HaxoxzeHwe BoZopoJa B TIPUPOZE,
bu3nUecKre U XUMUUECKHe CBOMCTBA, MPUMeHEHHe, CIIoCcoObI MosTyueHust. KUC/IOThI U COMH.

MonsipHbIii 00bEM Ta30B. PacUéThbl M0 XUMHUECKHUM YPaBHEHUSIM.

dusnyeckre CBOWCTBa BOAbl. Boma Kak pactBoputenb. PactBopel. HacklieHHble 1
HeHaCbIlLleHHbIe pacTBOpPbL. PacTBOpMMOCTL BelecTB B Boze. MaccoBass [o/s1 BelleCcTBa B
pacTBOope. XUMHUUeCKHe CBOMCTBA BoAbl. OcHOoBaHus. Pojib pacTBOpOB B TPUPOJE M B >KU3HU
yesnioBeka. KpyroBopoT BoZpl B mpupofe. 3arpsi3HeHWe TPUPOAHBbIX BOA. OxpaHa M OYMCTKa
MPUPOJHBIX BOJ,.

Knaccudukauuyss HeopraHuueckux coeavHeHuid. Okcugbl. Knaccudukaiys OKCUIOB:
coneobpasyroliue (OCHOBHbIe, KUC/IOTHbIE, aM(OoTepHbIe) U HecosieoOpasytoiire. HomeHknatypa
okcuoB. dusnyeckre U XMMUYECKHe CBOMCTBA OKCUIOB. [TonmyueHre OKCH/OB.

OcHoBanusa. Knaccudukanusi OCHOBaHMM: IIIE€/I0UM U HEPacTBOPHMMbIE OCHOBaHUSI.
HomeHnknatypa ocHoBaHui. ®Pu3nueckue M XHMUUECKHe CBOWCTBa OCHOBaHUM. [lonyueHue
OCHOBaHUI.

Kucnotel. Knaccudukaims kucinotr. HomeHknatypa kucioT. @usnueckie U XUMUYeCKUe
CBOMCTBa KUC/IOT. Psif aktuBHOCTH MeTasuioB H. H. beketoBa. IlosydyeHne Kucor.

Comu. HomeHkiatypa cosneid. @usnMyeckue U XMMHUeCKHe CBOMCTBa cosied. Ilosmyuenue
coJiei.

I'eHeTnueckasi CBSI3b MeXXy K/1aCCAMU HEOPraHWUeCKUX COeJUHEeHHUH.

XumuuecKuii 3kcnepumeHm:

KaueCTBEeHHOe OTIpe/ie/ieHHe CO/lep’KaHusi KUCI0po/ia B BO3/yxe, TIoJyyeHre, cobrpaHue,
pacro3HaBaHWe W HW3yueHWe CBOWMCTB KUCIOPOAA, HabmrofieHuWe B3auMOJEMCTBHUSI BeIeCTB C
KHUC/IOPOJIOM W YCJIOBHSI BO3HUKHOBEHMS Y TpeKpallleHusi ropeHusi (1o)kapa), 03HaKOMJIEHUe C
oOpasljamMy OKCH/IOB M OIMCAHHWEe WX CBOWCTB, TOJy4YeHHe, COOMpaHWe, pacro3HaBaHUE W
v3yueHre CBOMCTB BOZOpoJa (ropeHue), B3auMOZeuCTBUMe BozopoAa ¢ okcuzoMm Mmenu (II)
(BO3MOYXKHO MCIIO/b30BaHUe BH/leOMaTepUasioB), HabsoeHne 06pa3ilioB BelecTB KOJMUYECTBOM
1 Mosb, ucciefoBaHre 0COOEHHOCTEH pacTBOPEHHS BELIECTB C Pa3/MUHON pacTBOPUMOCTHIO,
MPUTOTOB/IEHWE PpacTBOPOB C OMNpe/e/IéHHOM MacCOBOM [lo7eld pacTBOPEHHOIO BeILeCTBa,
B3aUMO/JIEMCTBME BOJAbI C MeTa//laMM (HaTpueM M KasbljieM) (BO3MOXKHO MCII0/Ib30BaHUe
BH/IeOMaTepPHUasIoB), UCC/IefloBaHUe 00pa3lioB HEOPraHWUeCKHWX BeIeCTB pa3UYHbIX K/1acCoB,
Hab/rofleHre M3MeHeHUsI OKpacKM WHAWKATOPOB B pacTBOpax KUC/IOT U IIje/iouel, u3yuyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOWM KHMC/IOTBI, KMCJIOT C MeTa/ljlaMHy,
peakuuii HeWTpalu3alyy, TMOJyueHWe HepaCTBOPUMbBIX OCHOBAaHWMW, BBbITECHEHME OJHOr0
MeTasljia IPyTUM U3 PacTBOpa COJIH, PelleHre SKCIIepUMEeHTa/IbHBIX 3a7au 110 TeMe «BakHelme
KJIaCChbl HEOPTaHWYEeCKUX COeIMHEHUI».

Ilepuopnueckuii 3akoH U Ilepuoguueckas cucreMa XuMuueckux sjemenros [I. U.
MenpeneeBa. CTpoeHue aToM0oB. XMMU4ecKas CBsizb. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE
peakiumu

[TepBble MOMBITKA KaaccUpUKalMM XUMHUUECKUX 37ieMeHTOB. [loHsitTue o rpynmnax
CXOJHBIX 3/1eMEHTOB (1LleJIOUHbIE U I1]eJI0YHO3eMe/IbHbIe MeTasl/ibl, TaJoreHbl, NHEPTHBIE rasbl).
DyieMeHTbI, KOTOpble 00pa3yroT aM(bOTepHbIe OKCH/IbI U TUAPOKCH/IBL.

[Tepyuoanueckuit 3akoH. [lepuoauueckasi cucTemMa XUMUYeCKUX 3yeMmeHToB [I. U
MenpeneeBa. KopoTkorepuogHasi W [AauHHOTNepUoAHasi ¢opmbl [lepuoguueckoii CUCTeMbI
xumuyeckux snemeHToB . WM. MenpeneeBa. Ilepuogpl v rpynnbl. PU3MUeCKUN CMBICT
MOPSIIKOBOrO HOMepa, HOMepOB Tepruo/a 1 PYIIbI 3/IeMeHTa.



Ctpoenue aromoB. CoctaB aromHbIX sffep. Msortombsl. OnekTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aTOMOB TepBbIX 20 XUMUUECKUX 3/ieMeHTOB [lepro/inueckoil cucTeMsl
. W. MengeneeBa. XapakTepuCTHKa XHWMHYECKOrO 3JjIeMeHTa [0 ero T0JIOKeHUK B
[Tepuoauueckoii cucreme [. 1. MeHieneeBa.

3aKOHOMEPHOCTU U3MEHEeHUs paJuyca aTOMOB XMMUUECKUX 37IeMEHTOB, METa/UTUUECKHUX U
HeMeTasJIMYeCKHX CBOMCTB I10 IPyIaM U Neprozam.

3HaueHue [lepuoanueckoro 3akoHa U Ilepyuojuueckoil CUCTeMbl XMMUYECKUX 3/1EMEHTOB
JJ1s1 pa3sBUTHS HayKu U NpakTuKU. [1. V. MeH[ieneeB — yuéHbIN U rpaykjaHUH.

Xumuyeckas CBSI3b. KoBaneHTtHas (monsipHas " HeT0JIsIpHast) CBSI3b.
ONeKTpOOTPULIATEIbHOCTh XMMUUECKHX 3/1eMeHTOB. VIOHHast CBA3b.

Crenenb  okuciaeHus. OKHUCIUTE/bHO-BOCCTAHOBUTe/IbHBlEe — peakiuu.  Ilporeccsl
OKMCJIeHUS U BOCCTaHOBJIeHUsl. OKUC/IUTeIM U BOCCTAaHOBUTEJIU.

XumuuecKuii 3kcnepumeHm:

u3yyeHre 00paslOB BeIeCTB META/VIOB U HEMeTa/lIoB, B3aUMOJEUCTBHe TI'MPOKCH[A
LJMHKa C pacTBOpaMM KWCJIOT U lljeslovel, NpoBeJileHre OIbITOB, WIIHOCTPUPYIOLMX MPHUMepbl
OKMCJINTe/IbHO-BOCCTAHOBUTE/IbHBIX PeakLui (FropeHue, peakLjuu pas/ioyKeHus], COeJMHEeHNs).

MesicnpedmemHuble cesnsu

Peanuzanust Me)xrnpesMeTHbIX CBs3eM MPU M3yUYeHUM XWMUHU B 8 Kiacce OCYyLeCTBJISIeTCS
yepe3 WCIO/b30BaHWE Kak OOIIMX eCTeCTBEHHO-HAyYHBIX TIOHATHM, TaK W TIOHSTHH,
SIBJIIOLLMXCSL CACTeMHBIMHU 151 OT/e/IbHBIX IIPeJMeTOB eCTeCTBeHHO-HayYHOr'0 LIUKJ/Ia.

OO61e ecTecTBeHHO-HAyUHble TIOHSATHS: HayuHbIM (haKT, TUIOTe3a, TeOpUs, 3aKOH,
aHanW3,  CHUHTe3,  KjaaccuuKanus,  IepuoAWYHOCTb,  Hab/rofileHWe,  9KCIIepUMEHT,
MO/le/IMPOBaHue, U3MepeHue, MOJellb, sIBJIeHHe.

@dusuka: MaTepus, aTOM, 3JIEKTPOH, TNPOTOH, HEWTPOH, MOH, HYK/IWJ, HW30TOIbI,
PaZMOaKTUBHOCTh, MOJIEKY/a, 3JIeKTPHUeCKUW 3apsi[, BeIecTBO, Teao, 00b&M, arperaTHoe
COCTOsIHME BeIlecTBa, ras, (u3nyeckue BeJUUMHBI, eJUHULIbI M3MepeHusi, KOCMOC, TIaHeThl,
3B€3/1b1, CouHIIe.

Buonorusi: poTocunTes, abixaHue, buocdepa.

leorpagusi: atmocdepa, rugpocdepa, MHUHepanbl, TOpHble TOPOJbBI, [0JIe3HbIE
VICKOIlaeMble, TOI/IMBO, BOZIHbIE PeCypChI.

9 KVIACC

BemecTBo M XuMHYecKas peaknus

ITepuopguuecknii 3akoH. Ilepuoguueckass cucreMa XUMUYecKux 3semeHToB [I. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTH B H3MEHEHUM CBOMCTB XUMHUYECKHUX
5/IEeMEHTOB TepBbIX TPEX MepUOJ0B, Kalus, KaJbLidg U UX COeJMHEeHUM B COOTBETCTBHUU C
T10/10)KeHHeM 3/1eMeHTOB B [lepro/inueckolt cucTeMe ¥ CTPOEHHEM KX aTOMOB.

CrpoeHue BelllecTBa: BU/bl XUMHUECKOM CBSI3U. TUIMbl KPUCTA/UIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BellleCTBAa OT TUMNA KPUCTA/UTMYECKOM pelETKUM U BHJA XUMHUYeCKOH
CBSI3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeOpraHMuYecKuX BelllecTB. XHWMHYeCKHe CBOWCTBA
Bel|eCTB, OTHOCSIIMXCS K Pas/IMYHBIM K/jlacCaM HeOpraHW4yecKuxX COeJUHEHWM, reHeTHYecKas
CB$13b HEOPraHWUeCKUX BellleCTB.

Knaccudukanusi XuMyuuecKrdx peakLuil Mo pa3/MuHbIM MpU3HaKaM (TI0 YMCIY U COCTaBy
yUYacTBYIOLIMX B peaklUM BellecTB, [0 TelJI0BOMY 3((deKTy, Mo H3MeHeHWIO CTeleHeil
OKUCJIeHHsI XUMMUeCKHX 3/IeMeHTOB, M0 00paTUMOCTH, 10 yuyacCTHIO KaTaau3aTtopa). JK30- U
SH/I0TepMUYeCKHe peakliiy, TepMOXUMHUYeCKHe YpaBHeHUs!.



[ToHsiTie O CKOPOCTH XUMHUecKo# peakuuu. [ToHsiTne 06 oOpaTMMbIX M HEOOpPaTUMBIX
XUMHUUECKUX peaklusx. [loHATMe O TOMOreHHBIX M TeTeporeHHbIX peakuysax. [loHsaTtve o
kartanuse. IloHATHe 0 XWMHUYECKOM paBHOBecHMu. @DakTOpbl, B/UAIOLIME HA CKOPOCTbH
XUMUUECKOM peakliy 1 TI0/I0’KeHNe XMMHUYEeCKOT0 paBHOBECHS.

OKUC/INTe/TbHO-BOCCTAaHOBUTE/IbHBIe  peaKLM, 37eKTPOHHBIA 0ajsiaHC OKUCIUTeNbHO-
BOCCTAaHOBUTE/NbHON peakiuu. CocTaBieHHWe ypaBHEHUW OKUCIUTE/bHO-BOCCTAHOBUTE/IbHBIX
peakivii C UCT0Ib30BaHKMEM MeTo/la 3/IeKTPOHHOTO OasaHca.

Teopust 3/1eKTPOIMTUYECKON [UCCOLMALMU. DJIEKTPOJIUTBI U He3leKTponuThl. KaTtronsl,
aHUOHBI. MexaHW3M [MCCOLIMALMM BeIecTB C pa3/IMUHbIMUA BUJAaMU XUMHYECKOW CBSI3U.
Crenenb auccoraivu. CUbHbIe U cjlabble 3/1IeKTPOJIUTHI.

Peakuii MOHHOTO OOMeHa. Y C/IOBHsI MPOTEKAaHUsI Peakivii MIOHHOTO OOMeHa, TOJTHbIe U
COKpallléHHble MOHHbIE ypaBHeHMs! peakiuil. CBOWMCTBAa KUCJ/IOT, OCHOBAaHWW U COJIed B CBeTe
npe/icTaB/ieHUii 00 37eKTPOIUTHYEeCKON Auccolyalui. KauecTBeHHble peakiMM Ha WOHBI.
[ToHsiTHE O TUAPO/IH3E COMeM.

Xumuueckuti IKcnepumeHm:

O3HaKOMJIEHHEe C MOZe/IsIMU KPUCTa/UIMYeCKUX pelISTOK HeopraHM4eCKUX BelecTB —
MeTa/JIOB U HeMeTas/yioB (rpaduTa U anmasa), CJIOXKHBIX BelecTB (XJopuja HaTpus),
WCC/Ie[JOBaHUe 3aBUCHMOCTH CKOPOCTM XUMMUECKOM peakLiM OT BO3JEeMCTBUS pa3IMuYHBbIX
¢akTOpOB, HCC/efOBaHUe 371eKTPONPOBO/HOCTH PACTBOPOB BeLLeCTB, IpOLecca JUCCOLMALIMN
KWUCJIOT, Lefoyed W cojed (BO3MOXKHO HCII0/Ib30BaHME BHU/E0 MaTepuasoB), IPOBeJeHHe
OTIBITOB, WITHOCTPUPYIOLIUX TPU3HAKU TIPOTeKaHWsi peaklyii MOHHOro obmeHa (oOpa3oBaHue
ocaZika, Bblfie/leHWe Ta3a, o0pa3oBaHWEe BOJIbI), OIBITOB, WUTIOCTPUPYIOL[UX TPUMEPbI
OKMCJ/IMTEIbHO-BOCCTAHOBUTE/IbHBIX peakiuil (TopeHre, peakiUM pas3/ioXKeHHsl, COeJWHEeHUs),
pacrio3HaBaHWe HeOpraHWUYeCKHWX BellecTB C IIOMOLbI0 KaueCTBEHHBIX peaklMid Ha HOHBI,
pellieHre SKCreprMeHTa/lbHbIX 3a/jay.

HemeTa/ibl 4 MX COe/JUHEHUSA

OOmiasi xapakTepuCTHKa rasoreHOB. OCOOEHHOCTM CTPOEHHsI aTOMOB, XapaKTepHbIe
cTerieHd OKucieHus. CTpoeHrWe M (U3MUYECKHe CBOMCTBA MPOCTHIX BeLIeCTB — TrajOreHoB.
XvMHyeckre CBOMCTBAa Ha TpuMepe xjopa (B3aUMOJEWCTBHE C MeTasjlaMd, HeMeTa/jlaMH,
mjesiouamu).  XmnopoBogopof. ConsiHasg KWCIOTa, XUMWUYeCKHWe CBOMCTBA, IIOJ/yueHue,
npuMeHeHue. JlelicTBHe xJiopa U XJIOPOBO/IOPO/A Ha OpraHu3M uesioBeKa. BakHeililve X10pu/ibl
Y MX HaxOXJleHHe B IIpUpoJe.

OOmiasi xapakTepucTuKa 31eMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKTepHble cTereHW okucyieHus. CTpoeHue M (y3nueckre CBOWCTBA IMPOCTHIX BeIeCTB —
KWCIOpO/ia U cepbl. AJUIOTPOIIHbIe MOAU(UKALIMK KUCI0pPOoJa U cepbl. XMMUUYECKHe CBOWCTBA
cepbl. CepoBOJiOpO/l, CTpOeHHUe, (U3NYeCKHMe U XUMUUeckue cBoWcTBa. OKCHABI Cepbl Kak
Npe/iCTaBUTEeNIM KUCJIOTHBIX OKCUZOB. CepHasi KUC/I0Ta, (U3MUYeCKMe U XMMUUeCKHe CBOMCTBA
(oOuue Kak TIpejCTaBUTeNs Kiacca KUCJIOT W Crieljuduueckue). XUMHUECKHe peaklvy,
Jie)Kallyie B OCHOBe TIPOMBIIIJIEHHOTO criocoba rosiyueHusl CepHOM KUCIOThL. IIpuMeHeHue
cepHOU KUC/IO0Thl. COJ/IM CePHOM KUC/IOThI, KaueCTBeHHast peakiys Ha Cy/bdaT-uoH. HaxoxaeHue
ceppl U eé coeJuHEHWM B TIpUpojile. XHUMHUUYECKoe 3arpsi3HeHHe OKpYy)Karollleid cpeJbl
COeITMHEHUsIMUA Cepbl (KUCIOTHBIE JOXK/H, 3arps3HeHWe BO3AyXa U BOJOEMOB), CIIOCOOBI ero
rpejOTBpalLLeHUsl.

OO0iiast  xapakTepucThKa 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTeleHW OKHUC/IeHusl. A30T, pacrpocTpaHeHHMe B TMpupoje, Gu3nueckde U
XUMHUUecKue cBoricTBa. KpyroBopot a3oTta B nprpoje. AMMUaK, ero (usnueckre U XMuMHUYecKue
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CBOWCTBa, MoyiyyeHre U rnpuMeHeHre. Cov aMMOHUS, UX pU3nUeckKre U XMMHUYecKue CBOMCTBa,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbl aMMOHHUsS. A30THasi KUCJ/IOTa, eé ToJiyueHuUe,
¢usmueckue M XMMUUeCKHWe CBoiicTBa (0Oljue Kak TpefAcTaBUTeNs] Kjacca KUCIOT U
cnetduueckre). Vcrnonb3oBaHMe HUTPATOB W COJIEM aMMOHHSI B KauyeCTBe MUHepasbHbIX
yno0peHuii. XvMuueckoe 3arpsi3HeHHe OKpYyKarolllel cpe/ibl CoeJUHEHUsIMU a30Ta (KUCIOTHbIe
JIO’KIM, 3arpsi3HeHHe BO3/yXa, MOuUBbl M BOA0EMOB). Pocdop, annoTpornHbie MOAUPUKALIU
docdopa, busnueckue u xummudeckue cBouictBa. Okcup dhocdopa (V) u dochopHasi Kucora,
¢usnueckve M XUMHUUYECKHe CBOWMCTBa, mnosiyueHwe. Mcronb3oBanue (ocdaTtoB B KauecTBe
MUHepaJIbHBIX YZ00peHHH.

OOmmasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTHM CTpPOeHHsI aTOMOB,
XapaKTepHble CTeNeHW OKUC/eHUsl. YT/IepoJ, a/lJIoTPONHble MOAU(UKALIMK, paclipoCcTpaHeHe B
nipupoze, pusnueckue U XuMuueckre cBoicTBa. Azcop6ius. KpyroBopoT yryiepoza B mpupoe.
Okcuipl yraepoja, ux Gusnueckue U XUMHUUeCKHe CBOWCTBA, [IeMCTBHE Ha KMBble OPraHU3MbI,
ToJiyueHre U TIpUMeHeHre. JKOJIoTHUecKre TpobsieMbl, CBsi3aHHbIe C oKcuzoMm yriepoza (IV),
ruroTe3a ri06a7bHOTO MOTeIyIeHHsl KJIMMara, MapHUKOBBIM 3¢ ¢deKT. YronbHas KUCI0Ta U eé
cony, ux (u3nuyeckue W XUMHYeCKWe CBOMCTBa, MO/iyueHUWe U TpuMeHeHHWe. KauecTBeHHas
peakiiss Ha KapOoHaT-voHbL.  Vcmonb3oBaHvWe — KapOOHaToB B OBITY, MeJuLVHe,
TIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBOHauanbHBIE TIOHATHS 00 OPraHMUECKUX BeIeCcTBaX KaK O COeIMHEHUsX YIJiepoja
(MeraH, 3TaH, STW/eH, aleTWIeH, 3TaHO/, TJMLEPUH, YKCycHasi Kucsaorta). IlpupopHbie
WCTOUYHMKU YTJIeBOJOPO/AOB (yrojib, TPUPOJHBLIA ra3, He(Tb), TPOAYKTbl WX TepepaboTKu
(beH3uH), UX POJIb B OBITY U MPOMBIIIEHHOCTU. [TOHATHE 0 OHMOIOTMUECKH BaXKHBIX BellleCTBaX:
)Kupax, Oeslkax, yrieBojax — W UX DOMA B JKU3HU uUejioBeKa. MarepuanbHOe eJuHCTBO
OpraHuuYecKrX U HeOpraHMueckux COeZJMHeHU.

Kpemuuii, ero ¢@usmueckue U XUMHUeCKUe CBOMCTBA, MOJyYyeHUe U TIPUMeHeHHe.
CoemuHenusi kKpemHusi B mipupoge. OOue mipencraBneHusi o6 okcuzge kpemHusi (IV) u
KpPeMHHeBOU Krcsiote. CUIMKATBI, UX UCTI0/Ib30BaHUE B OBITY, B TIDOMBIIJIEHHOCTH. BaykHeidie
CTpOUTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, IieMeHT, 0eToH, >kene300eToH. IIpobremsl
6e301acHOT0 UCI0JIb30BaHUsI CTPOUTENbHBIX MaTepPUasioB B TIOBCEHEBHOM JKU3HMU.

Xumuueckuti IKcnepumeHm:

v3yueHre 00paslj0OB HEOPraHWMUYeCKUX BeleCTB, CBOMCTB COJISTHOW KHUC/IOTHBI, TIPOBe/IeHHUEe
KaueCTBEHHBIX Peaklyii Ha XJIOPUZ-HMOHBI U HaO/rO/IeHre TIPU3HAKOB WX TMPOTEKAHUsl, OTIbITHI,
oTpakaroiye ¢u3nyecKkrie U XMMHUUeCKhe CBOMCTBA rajioreHoB M UX COeAUHeHUN (BO3MOKHO
WCII0/Tb30BaHUe BU/IEOMAaTepPUasioB), O3HAKOMJIEHWe C oOpasljamMy XJIOpUOB (TaJoreHuzioB),
O3HaKoM/leHWe ¢ oOpasyamMu ceppl U €€ coeJMHEeHUSIMU (BO3MOXKHO HCIIO/Ib30BaHUe
BUJleOMaTepuanoB), HabmofeHWe Tmpoliecca OOYyI/IMBaHUS — caxapa I0f  JleMCTBHeM
KOHLIEHTPUPOBAaHHOW CepPHOM KHUC/IOThI, M3yueHre XMMHUeCKHUX CBOMCTB pa3baBjieHHOU cepHOM
KHC/IOTHI, TIPOBe/leHHe KaueCTBEeHHOW peakIMM Ha Cy/b(haT-WOH U Hab/IoieHre TIpHU3HaKa eé
MpoTeKaHusl, 03HaKOMJ/IeHWe C (hHU3MUeCKUMH CBOMCTBaMH a30Ta, (ocdopa v UX coeAUHEHUM
(BO3MOYKHO MCIIOTb30BaHKe BH/leOMaTepUanoB), oOpasijamMmy a30THBIX U (GoCchOPHBIX yA00peHuH,
rojsyueHue, cobupaHue, pacrio3HaBaHWe W UW3yueHWe CBOWCTB aMMHaka, IIPOBeJieHre
KaueCTBeHHbIX peaklMid Ha MOH aMMOHUs M (ocdaT-uoH U U3yueHHe TIPU3HAKOB HUX
MPOTeKaHHUsl, B3aUMO/IeMCTBHe KOHLIEHTPMPOBAaHHON a30THOW KHUC/IOThl C Me/bl0 (BO3MOXXHO
WCII0/Ib30BaHMe BU/IEOMATepPUaoB), U3yueHHe Mojerleld KpPUCTa/UIMYecKuX PpelIéToK anMasa,
rpaduTa, ¢ys/iepeHa, O3HaKOMJieHHMe C TIpOLIeCCOM aficopOIMM PAacTBOPEHHBIX BeIleCTB
AaKTMBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TPOTHUBOTra3a, MoydyeHue, coOupaHue, pacrio3HaBaHHe
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U W3yuyeHUe CBOWCTB YIJIEKHUC/IOTO Ta3a, MPOBeZieHHe KaueCTBEHHbIX peakldii Ha KapOoHaT u
CWIVMKAT-MOHbl W W3y4yeHHWe I[IPU3HAKOB WX TIPOTEKaHWsl, O3HAaKOMJIEHHWe C TMpOAYKLUeu
CWIVMKATHOM TIPOMBILLIZIEHHOCTH, pellleHre 3KCIIepUMeHTabHBbIX 3a/au Mo Teme «BaxHeliue
HeMeTa/l/Ibl ¥ UX COe[JVHeHUsI».

Metanibl M MX COeJMHEHUS

OO1jast  xapakTepyucTHKa XUMHUECKHX JJIEMEHTOB — MeETa/UIOB Ha OCHOBaHUU WX
rioiokeHus B [Teproariueckoi cucteMe XuMHUUecKux 3nemeHToB [I. 1. MeHjeneeBa U CTpOeHUsT
atoMoB. CTpoeHMe MeTaqioB. MeTammmueckass CB3b U MeTaJ/IMuecKass KpUCTa/l/IMuecKas
peléTka. OJIEKTPOXUMUUECKUM DS HanpsKeHWU MeTa/uioB. Pu3nueckue M XUMHYeCcKue
cBoiicTBa MeTasioB. OOIue crocoObl momyueHus: MeTasvioB. [ToHsITHe 0 KOPPO3UM METasljioB,
OCHOBHBIE CII0COOBI 3aIUTHI UX OT Koppo3uu. CrijiaBhl (CTasb, UyryH, JIOPaJIOMUHNN, OpOH3a) U
UX TIpUMeHeHue B ObITY U MTPOMBIIILJIEHHOCTH.

[ITenouHble MeTasuIbI: M0/I0KeHMe B [lepronueckoil cucTteMe XMMHUYECKUX 3/1eMEHTOB /.
W. MenpeneeBa, CTpOeHMe WX aTOMOB, HaxXxOX[eHWe B mpupoje. PUsnuecKkrue U XUMUYECKue
CBOICTBa (Ha rnpumepe HaTpus U Kaausi). OKCUbI ¥ TUIPOKCU/IbI HAaTpUsl U Kanusi. [IpumeHeHue
111eJIOUHBIX META/IJIOB U UX COeIMHEeHUM.

[ITenouHo3emesibHBIE MeTa/Ulbl MarHMd M KalbLMW: MosoxkeHwe B Ilepropnueckon
CUCTeMe XUMHUUecKUx d3jemeHTOB [I. V. MeHpeneeBa, CTpoeHHe UX aTOMOB, HaXOXX[EeHHE B
npupozie. dPr3nueckre U XMMHAYECKHEe CBOMCTBA MarHus Y Kaiblysl. BaxHelime coefuHeHUs
KanbLys (OKCHZ, TUIPOKCH, COu). JKECTKOCTh BOJIbI U CIIOCOOLI €€ yCTpaHeHUs.

Amomunui: nonoxenue B [lepuojuyeckod cucteMe XumHueckux siemeHToB [I. W.
MeHpeneeBa, CTpOeHUe aToMa, HaxoKJeHWe B mpupoje. Pusnueckre U XUMUUeCKHWe CBONCTBa
anmoMuHUs. AMOTepHbIe CBOMCTBA OKCHU/Aa U TUAPOKCHA aTFOMUHUSI.

Keneso: mnonoxenwe B Ilepyuosnueckol cucremMe XWMHUYeCKux 3jaemeHToB [I. W.
MeHjeneeBa, CTpOeHHEe aTOMa, HaxoXkJeHre B npupoge. dusnyeckre U XMMHAYECKUe CBOMCTBA
kene3a. Okcuabl, rugpokcuabl U cond xenesa (II) u xenesa (III), ux cocraB, cBOWCTBa U
T0JIyYeHue.

XumuuecKuii 3kcnepumeHm:

O3HaKoMJieHWe C oOpa3llaMd MeTaJJIoB M CI/IaBOB, UX (PU3NUYECKUMU CBOWCTBaMH,
v3ydyeHue pe3y/JbTaTOB KOPPO3WMM MeTa/loB (BO3MOXKHO HCII0/Ib30BaHWE BHleOMaTepuasoB),
0COOEHHOCTeH B3aMMOZIEMCTBUS OKCH/IA KabIUs M HaTPHs C BOJOU (BO3MOKHO WCIIOIh30BaHHUE
BHU/leOMaTepuaioB), MCC/eJOBaHHe CBOMCTB >KECTKOM BO/bl, TIpolLlecCa TOpPEeHHUsl Kejie3a B
KUcaopoZie  (BO3MOXHO  MCIO/Ib30BaHWe  BHJeOMaTepuasioB), TPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX peakLMii Ha WOHbBL: MarHus, KaiblLys, aJlOMUAHUSA, LIMHKA, >kese3a (II) u xenesa
(I11), menu (II), HabrOeHME M OTMCAHHe TPOLIeCCOB OKPALIMBAHUS T/IAMEHW MOHAaMH HATpHS,
Ka/usl U Kaibliysl (BO3MOXKHO MCIIO/Ib30BaHUe BUZEeOMaTepyasoB), UCcaeoBaHUe aM(OTePHBIX
CBOMCTB TUJPOKCH/A aTFOMUHUS U TUAPOKCHAA LIMHKA, pellleHue SKCIIepUMeHTalbHbIX 3a/a4 1o
TemMe «BakHeliIie MeTal/Ibl ¥ UX COeITUHEHUSI».

XuMuA ¥ OKpy)Kawias cpeja

BemjectBa 1 MaTepuransl B MIOBCeJHEBHOW >KM3HU uesioBeKa. besomnacHoe wncrosb3oBaHye
BeIIeCTB M XUMWUYECKMX peakiuil B ObiTy. IlepBasi MOMOIIL MPU XUMUUYECKMX OXKOTaxX M
OTpaBJ/IeHUSIX.

XyMuyeckoe 3arpsi3HeHHe OKpy’Karolllel cpeZibl (TpesienbHas JOMyCTUMask KOHLeHTpaLus
BelrlecTs, fanee — [1/JK). Posib XMuM B pellieHUH 3KOJIOTHUEeCKUX TTPo0IIeM.

XumuuecKuii 3KcnepumeHm:

n3yueHre 00pa3IoB MaTepHasioB (CTEK/IO, CT/IaBbl METAJUIOB, TTOJTUMEpPHbIE MaTePUasbl).



MesicnpedmemHuble cesnsu

Peanu3ariusi MeXIIpeJMeTHBIX CBSI3eM NP M3yueHUM XMMUU B 9 Kjlacce OCYILeCTBIIS@TCS
yepe3 WCIO/b30BaHHME KaK OOIIMX eCTeCTBeHHO-HAayUHbIX TIOHSTHM, TaK W TIOHSATHH,
SIBJISTFOILIUXCS] CHCTEMHBIMU ZIJ151 OTZe/TbHBIX TTPeJMEeTOB eCTeCTBeHHO-HayUHOr0 1JUK/Ia.

OO1e ecTecTBeHHO-HAayUHble TIOHSTHS: HayuHbId (akT, TUMOTe3a, 3aKOH, Teopwus,
aHa/M3,  CHUHTe3,  KIacCUbUKal|s,  IepUOAUYHOCTb,  HAO/OZieHWe,  SKCIIEePUMEHT,
MO/Ie/IMPOBaHue, U3MepeHue, Mo/ieJib, siBJieHHe, TTapHUKOBbIN 3(deKT, TeXHOIOTYsI, MaTepUasbl.

®dusMka: MaTepusi, aTOM, 371eKTPOH, IPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaJIMOAKTUBHOCTb, MOJIEKY/Ia, 3JIeKTPUYECKUW 3apsifi, TPOBOAHUKU, IIOJTyTIPOBOJHUKH,
JV3MIEKTPUKH, (OTO3/IEMEHT, BeIeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHHe BellleCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTa/jiMueckasi peliéTka, CIUIaBbl, (U3MUeCKHue BeTUUMHBI,
eIMHULIbI U3MepeHUsl, KOCMUYeCcKoe TIPOCTPAHCTBO, T/IaHeThl, 3B€3/1bl, CoJHIIe.

buonorusi: doTtocuHTe3, AbixaHWe, Ouocdepa, 3KoCHCTeMa, MHUHepasbHble YA0OpeHHs,
MHUKDPO3JIEMEHTBI, MaKPO3JIeMEeHThI, TUTaTe/IbHbIE BellleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHepaibl, TOpHbIE TIOPO/bI, TI0JIe3HbIE
VICKOTIaeMble, TOTJIUBO, BO/JHbIE PeCypChI.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHUA IIPOI'PAMMBI 110 XMMUHN HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHHsI TIPOTPaMMbI OCHOBHOTO 00Iriero o6pa3oBaHUs
JIOCTUTAIOTCS B XOZle 00yUYeHHs] XMWY B €JUHCTBE yUeOHOUM M BOCITUTATeTbHOM /1eITe/TbHOCTH B
COOTBETCTBUM C  TPAJULIMOHHBIMHU  DPOCCHHCKUMU  COL[UOKYJBTYPDHBIMM U  /IYXOBHO-
HPaBCTBEHHBIMM 1[€HHOCTSIMU, TIPUHATHIMUA B OOIL[eCTBe TMpaBUIaMA U HOPMaMM TIOBEJEHUs U
CMOCOOCTBYIOT MPOIiecCcaM CaMOTIO3HAHKSI, CAMOPA3BUTHSI U COLIMA/IM3aIuK 00YYaroIuXcsl.

JINYHOCTHBIE pe3y/IbTaThl OTPA)KAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTeMOM TIO3UTHBHBIX 1IEHHOCTHBIX OPUEHTAI[UH U PaCIMpeHHe OIbITa /IeATeIbHOCTH Ha eé
OCHOBe, B TOM UHCJIe B YaCTH:

1) maTpMOTHYECKOT0 BOCIIUTAHUSA:

1[EHHOCTHOTO OTHOIIIEHUsI K OTEUECTBEHHOMY KYJ/IbTYPHOMY, UICTOPUUECKOMY U HayuHOMY
HaC/eJNi0, TIOHUMAaHWs 3HAueHWs XUMHUUECKOW HayKW B J>KU3HU COBPEMEHHOTO O0OIIecTBa,
CHOCOOHOCTH B/Ia/IeTh [JOCTOBEPHON MH(MOpMaIMell O TMepeoBbIX JOCTH)KEHUSX U OTKPBITHSX
MHUPOBOM M OTEUECTBEHHOW XWMWM, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHHUSIX 00 YCTpOWCTBe
Mupa u o0I1ecTBa;

2) rpa)kAaHCKOT'0 BOCTIMTAHUS:

NPEe/ICTAB/IeHNsI O COLMA/TbHBIX HOPMaX U TPAaBUIAX MEXTUUYHOCTHBIX OTHOILIEHWN B
KOJIJIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIO/Me3HOH, YyueOHO-
WCCIIe/IoBaTe/TbCKOW, TBOPUECKOH U APYTUX BHUAX [eSTeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3Hoi
COBMECTHOH /IeTe/IbHOCTU TIPY BBITIOJTHEHWM Y4eOHBIX, TI03HABATE/IbHBIX 3a/lad, BBITIOTHEHUU
XUMHUYECKHUX KCIIEPUMEHTOB, CO3/JaHMM YUeOHBIX TTPOEKTOB, CTPEM/IEHHUS K B3aMMOITIOHUMAaHHIO
Y B3aUMOIIOMOIIM B TIPOL[eCCe 3TOH yueOHOH /eATebHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
TIOBeJIeHUe U TIOCTYNIKW CBOWX TOBApUINEH C TO3WIMM HPAaBCTBEHHBIX W TPAaBOBLIX HOPM C
yuéTOM 0CO3HAHUS TIOC/Ie/ICTBUN TTOCTYIIKOB;

3) LeHHOCTH HAYYHOT0 MO3HAHMA:
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MHUPOBO33peHUeCKHe TIpe/iCTaB/eHHsi O BelleCTBeé M  XUMMUECKOW  peakLuy,
COOTBETCTBYIOLL[E COBPEMEHHOMY YPOBHIO pasBUTHSI HAayKU M COCTaBJ/SIIOLIME OCHOBY JJIA
TOHUMAaHWsT ~ CYL[HOCTM HAy4YHOW KapTUHBI ~MWpa, TIpe/CTaB/ieHWss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPO/bI, B3aUMOCBS35X Ye/lOBeKa C MPUPOJHOM Cpefio, O poJn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTel;

N03HaBaTe/bHble MOTHMBBI, HalpaB/eHHble Ha IOJyuyeHWe HOBBIX 3HaHWW IO XWMUH,
HeoOXoZMble [T OOBsICHeHMsI Hab/ro/laeMbIX TIPOLIECCOB U SIB/IEHWHM, T103HABaTe/bHOM,
MH(OPMAIMOHHOW U UMTATebCKOW KYJ/IBbTYPbI, B TOM YKC/Ie HaBBIKOB CAMOCTOSITE/TbHOU paboThI
C y4eOHBIMU TEKCTaMH, CIIPaBOYHOM JINTEPATyPOH, JOCTYIHBIMA TeXHHUECKHUMH CPeZCTBaMU
MH(POPMAaLIMOHHBIX TeXHOIOTU;

VHTepeCc K OOyYeHUIO W TIO3HAHUIO, JIF0O03HATebHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camoo6pa3oBaHuIO, MPOEKTHOW M UCC/e[0BaTeNbCKOM [ieaTe/IbHOCTH, K OCO3HAaHHOMY BbIOODY
HarpaB/IeHHOCTH U YPOBHS 00yueHusi B Jla/ibHel1lem;

4) opMHupOBaHUs Ky/1bTYPbl 30POBbS:

OCO3HaHHe LIeHHOCTU JKWU3HHM, OTBETCTBEHHOIO OTHOLLEHUS K CBOeMY 3/|J0pOBbIO,
YCTAaHOBKM Ha 3[0pPOBbIi 00pa3 >KU3HMU, OCO3HAaHHWe IIOC/AeJCTBUN W HENpUsiThe BpeJHbIX
npuBBIYeK (ymoTpeOeHust anKorosisi, HAPKOTHKOB, KypeHWsi), HeoOXOAWMOCTH COOJFO/IeHUs
npaBu/1 0e30TMacHOCTA TIpY OOpaleHnd C XUMUYeCKHMH BellleCTBaMHd B OBITY W peasbHOU
YKU3HU;

5) TPy/10BOr0 BOCIIMTAHUSA:

WHTepecC K MPaKTUYeCKOMY U3y4eHHIo rpodeccuii U Tpy/ja pa3/IMuHOro pojia, yBaXkeHne K
TPyZly W pe3y/ibTaTaM TpPYAOBOW [ieSITeIbHOCTH, B TOM UHC/Ie Ha OCHOBe IIPUMeHEeHUs
Npe/IMETHBIX 3HAHUM 110 XMMHHM, OCO3HAaHHBI BBIOOp MHAMBUYaJbHONW TpPaeKTOPUU
TIPO/JIO/DKeHUsT 00pa30BaHUs C YYETOM JIMUHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHH,
00IIIeCTBEHHBIX WHTEPECOB M TMOTPeOHOCTeH, yCrelmHoN TpodecCHOHaNbHON /eATebHOCTH U
Pa3BUTHSI HEOOXOMMBIX YMEHH, TOTOBHOCTh a/JaliTUPOBAThLCS B TIPO(eCCOHANMBbHOM Cpefe;

6) 3K0/10rMYecKoro BOCIIUTAHHUSA:

5K0JIOTMYeCKH 1LiesiecoobpasHoe OTHOLIeHUe K NPUpO/ie KaK UCTOYHMKY XKU3HU Ha 3emile,
OCHOBe eé CyIIeCTBOBaHMs, TIOHMMaHHe 1[eHHOCTH 3/]0pOBOTO M Oe3oracHoro obpasa >KU3HW,
OTBETCTBEHHOE OTHOIIIeHHe K COOCTBeHHOMY (H3MUeCKOMY W TICUXUYeCKOMY 370pOBbIO,
0CO3HaHHe LIEHHOCTH COOJTI0/IeHNs paBr/ 0e3011acHOr0 TTOBe/IeHHsT TIPX paboTe C BelljeCTBaMH,
a TakKe B CUTyaL[UsiX, YTPOJKarOIIMX 3/[0POBbI0 U )KU3HU JTIIO/Iel;

CIOCOOHOCTH TIPUMEHSITh 3HaHWs, TOJydaeMble TPU W3YUeHWHd XUMHUH, [Ji PeLIeHUs
3ajiau, CBsI3aHHBIX C OKPY>Karollieid MpUpPOJHOM Cpefiol, /1/1s TIOBBILLIEHHs] YPOBHS 9KOJIOTUYeCcKoi
KyJIbTYPbI, 0CO3HaHUs r7100a/IbHOTO XapakKTepa KOJIOTHUeCKUX Mpo0/ieM U TyTeld UX pelleHUs
II0CPe/iICTBOM METOZ0B XMMHH, 3KOJIOTMYeCKOT0 MBIILIEHNs], YMeHUs] PyKOBOZCTBOBAThCS UM B
103HaBaTeIbHOW, KOMMYHUKAaTUBHOM U COLIMA/IbHOM TIPAKTHKe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

B cocraBe MeTtanpejMeTHBIX pe3y/bTaTOB BbIJIE/ISIOT 3HauMMble [/ (DOPMUPOBaHUS
MHPOBO33peHus 00IIeHayuHble MOHATHS (3aKOH, TeOopus, TIPUHLIMI, TUTOTe3a, (akT, CUCTeMa,
TIPOLIeCC, KCIIePUMEHT U JIPyTroe.), KOTOpbIe MCIO/b3YIOTCS B €CTeCTBEeHHO-HAyUHbIX yueOHBIX
ripeJiMeTax U MO3BOJISIIOT HA OCHOBe 3HaHWI U3 3TUX TpeJMeTOB (OpMUPOBATH TIPe/iCTaB/IeHre O
1[eJIOCTHOM Hay4HOW KapTWHE MHUpa, U YHUBepcalbHble yueOHbIe [eicTBUs (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, DeryJsiTUBHbIE), KOTOpble obecreunBaioT (hOpMHpOBaHHE T'OTOBHOCTH K
CaMOCTOSITe/IbHOMY TIJIAHMPOBAaHUIO U OCYILIeCTB/IEHUIO YUeOHOM /lesiTe/IbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBEPCA/IbHbIE yueOHbIe el CTBUS
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Ba3oBbie joruyeckue AeiicTBHSA:

yMeHUsI UCTO0b30BaTh TIPUEMBI JIOTMUECKOTO MBIIIIEHUSI TIPU OCBOEHWM 3HaHUM:
pacKpbiBaTh CMBICI XWMHYECKUX TIOHATHN (BBIZIEJIATh WX  XapaKTepHble TPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMU TOHATUSIMH), UCTIO/Ib30BaTh MOHATUS [Jisi 00BsICHEHUsT
OTJeNbHbIX (DaKTOB W sIBJIEHWH, BBIOMpaTh OCHOBAaHWS W KPUTEPUH [/ KiaacCUbUKALAN
XUMUUECKUX BellleCTB U XUMUUECKHX peaki[uii, yCTaHaB/IMBaTh MPUUUHHO-C/Ie[ICTBEHHbIE CBSI3U
MeXy 00beKTaMU W3yUeHusi, CTPOMTh JIOTHUeCKHe pacCyxeHus (MHAYKTHUBHbIE, eAyKTUBHbIE,
TI0 aHAJIOTUM), [ieJlaTh BbIBO/bI U 3aK/TIOUEHMUS;

yMeHUe TIPUMeHSITb B Tpoliecce TO3HaHUs TOHATUS (TIpeMeTHbIe M MeTaripeIMeTHbLIE),
CUMBO/IMUECKHMEe (3HAKOBBIE) MOJEH, HCIO/b3yeMble B XHMWH, MPeoOpPa30BbIBATh IIMPOKO
TIpUMeHsieMble B XUMUU MoO/le/TbHble TPe/ICTaB/eHUs] — XMMUUeCKU 3HaK (CMMBOJI 3/ieMeHTa),
XUMUYecKass QopMmyna M ypaBHEHMe XUMHUECKOW peakiMi — TIpU pelleHur ydyeOHO-
MO3HaBaTe/NIbHBIX 3a/lay, C YYETOM OJTUX MOJeNbHBIX TPeACTaB/IeHUN BBIABISATh WU
XapaKTepHU30BaTh CYIleCTBeHHbIe MPU3HAKH H3yuyaeMbIX OOBEKTOB — XMMHUUYECKUX BeIeCTB U
XUMHUYEeCKUX peaki[ii, BbISIBJ/IATH 00I[He 3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie[ICTBEHHbIe CBSI3U U
TIPOTUBOPEUMS B U3yuaeMbIX MPOLeccax U sBJIeHUsIX.

Ba3oBbie nccieioBaTe/IbCKHe JeHCTBUSL:

yMeHUe HCTO/b30BaTh TOCTaB/IeHHbIe BOMPOCHI B KaueCcTBe WHCTPyMeHTa TO3HaHWs, a
TakKKe B KauecTBe OCHOBBI /il (DOPMHpDOBaHUSI TUIOTE3bl TI0 TIPOBEPKEe TMPaBU/IbHOCTU
BbICKa3bIBa€MbIX CYKJEHU;

nproOpeTeHHe OMbITa TI0 TJIAHUPOBAHWIO, OPraHU3alMi W TIPOBEAEHUI0 YUeHWUeCKUX
9KCTIePUMEHTOB, YMeHUe HabJTroAaTh 3a X0/J0M TPOLecca, CaMOCTOSITe/IbHO MPOTHO3UPOBATh €ro
pe3ynbTat, (opMynaupoBaTh 00O0OIIEHUS ¥ BBIBOJLI 1O pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
WCCTIeJOBaHMsI, COCTAB/IATh OTUET O MPO/IeIaHHOM paboTe.

Pa6ora c uadopmanueii:

yMeHUe BbIOMPATh, aHAIM3UPOBATh U UHTEPIIPEeTUPOBaTh WH(GOPMALIHIO pa3/TMUHbLIX BHIOB
1 (hopM TIpe/[CTaB/IeHUs], TI0JIyYaeMyt0 M3 Pa3HbIX UCTOYHUKOB (HayUHO-TIOMYJ/IsIpHast IUTepaTypa
XUMHUYEeCKOTO COZIep)KaHusi, CIpaBOYHble T0coOusi, pecypcbl VIHTepHeTa), KpUTHUECKU
OLIeHHBAaTh TTPOTUBOPEUMBYIO U HeJJOCTOBEPHYIO WH(MOPMAL[HUIO;

yMeHHe TIPUMeHSITb pa3/IMuHble MeTOZbI U 3arpOChl MPH TIOMCKe U 0TOope MH(OpMaIuu 1
COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOAUMBIX /I/Is1 BHITIOJTHEHHST yueOHBIX U M03HaBaTeIbHBIX 3aau
OTIpe/Ie/IEHHOTO THMA, TMpUoOpeTeHHe oOrbiTa B 00/7aCTH MCIIO/Ib30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTHM, OB/IaJileHre Ky/bTypPOi aKTUBHOTO WCIO/b30BaHUs Pa3/MnUHbIX
MOUCKOBBIX CHUCTEM, CaMOCTOSTe/TbHO BbIOMpATh OMTUMa/bHYIO0 (OpMy TipefcTaBIeHUs
vHbOpMallMd U WUTFOCTPUPOBAThL pelllaeMble 3a/laud HeCJO0XKHBIMA CXeMaMH, [JuarpaMmMamu,
JpyrumMu popMaMu rpaUku ¥ UX KOMOWHALIUSMUY;

yMeHHe WCIO0/b30BaTh M aHaJM3UpOBaTh B Tipoliecce yueOHOW UM MCCIe[0BaTe/bCKOU
JlesiTe/IbHOCTU UH(OPMALUIO O BJIUSIHUM MPOMBILIEHHOCTH, CeTbCKOT0 XO035IMCTBa M TPaHCIOpTa
Ha COCTOSIHUe OKpY’Karollei MPUPOAHON CpeJbl.

KoMMyHHUKaTHBHbIE YHUBepPCa/IbHbIe yUeOHbIe JeCTBHA:

yMeHUsI 3aJaBaThb BOMpPOCHI (B XoZe pAuasora W (WIM) [OUCKYCCUM) TIO CYIIeCTBY
obcyxgaemoii Tembl, (HOpPMY/JMPOBaTh CBOU TIPEJ/IOXKEHUS] OTHOCUTE/NLHO BBLITIOJTHEHUS
rpe/iJIoKeHHOW 3a/iauu;

yMeHUs Mpe/ICTaB/IsATh T0JIyueHHble pe3y/IbTaThl T03HABATE/IbHOM /1eATelIbHOCTH B YCTHBIX
M TIMCbMEHHBIX TeKCTax; /ejiaTh T[PEe3eHTal[Ui0 pPe3y/bTaTOB BBITIOJHEHUS XUMHUUYECKOTrOo
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9KCriepuMeHTa (71ab0paTOpHOro OMbITa, J1abOpaTOpHON pabOThl MO WCC/IeAOBAaHUIO CBOMCTB
BellleCcTB, yueOHOro npoeKTa);
yMeHHs Y4eOHOTO COTPYJHUYECTBa CO CBEPCTHUKAMHM B COBMECTHOMW ITO3HABaTe/NbHOM U
HCCIIeIoBaTe/TbCKON /leATe/IbHOCTH TPU pellieHMd BO3HUKAKIUMX TIpobjeM Ha OCHOBe yuéTa
o0IIMX WHTEpPecOB W COTJacOBaHUsl MO3WLUM (00CyXJeHUs, 0OMeH MHEeHUSIMU, «MO3TOBbIe
IITYPMbI», KOOP/IMHALIUS COBMECTHBIX /IeHCTBUM, OTpeZiesieHre KPUTEpHEB 0 OIleHKe KauecTBa
BBITIOJTHEHHOMN pabOoThI U IpyTHE).
Pery/isTUBHBIE YHHUBepPCa/IbHbIe yUeOHbIE /[eHCTBUA:
yMeHHe CAMOCTOSITeJTbHO OTpeieNiSITh Len JesTeTbHOCTH, TUIAaHUPOBATh, OCYIIIeCTBIISATH,
KOHTPOJMPOBATh U TIPM HEOOXOAWMOCTH KOPPeKTHMPOBAaTb CBOIO [IesTe/IbHOCTh, BbIOMpPATh
Haubosiee 3(QeKkTUBHbIE CIIOCOOBI  pellleHMs1 yuyeOHbIX W TO03HABATe/NbHBIX  3ajad,
CaMOCTOSITeJIbHO COCTaBJISATh WM KOPPEKTUPOBAaTh TPe//IOKEeHHBIA a/lTOpUTM [eMCTBUMN TpU
BBLITIOJTHEHUM 33J]JaHUM C Y4YETOM T[IOTyYeHUs HOBBIX 3HaHUM 00 wu3ydaeMbix OOBEKTax —
BellleCTBaX M PeaklUsiX, OLleHUBaTh COOTBETCTBHE TIOJYYEHHOTO pe3y/ibTaTa 3asiBJIeHHOU LIey,
yMeHHe UCI0JTb30BaTh U aHa/IM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUM 3aJJaHUM.
MNPEAMETHBIE PE3YJ/IbTATbBI
B cocraBe mpeAMeTHBIX pe3yJbTATOB TI0 OCBOEHWIO 00s3aTe/IbHOTO COZiep>KaHus,
YCTaHOBJIEHHOTO [JIaHHOW (ezepaibHON paboueli MpOrpamMMOl, BBIJESIOT: OCBOEHHbBIE
00yvarIUMUCS Hay4yHble 3HAaHWS, YMEHUS W CIIOCOObI JeMCTBUM, crnenyduyeckue s
nipeMeTHOM 006sIacTh «XUMUs», BUJbI [1eSTeJbHOCTU TI0 TIOMyUYeHHWI0 HOBOTO 3HAHHS, €ro
VHTepIIpeTalvy, Tpeobpa3oBaHuio ¥ IPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYyaLUsIX.
K koHily obyuenus B 8 K/macce mpeMeTHbIe pe3y/bTaThl Ha 0a30BOM ypPOBHE JIOJKHBI
oTpakaTb C(hOPMHUPOBAHHOCTh y 00yUaroIUxcsi yMeHUH:
® DpACKpbIBaThb CMBIC/I OCHOBHBIX XUMHUUECKUX TOHSITUM: aTOM, MOJieKyJa, XUMUUeCKUM
3JIEMEHT, TIPOCTOe BeI[eCTBO, CJIO)KHOe BeIecTBO, CMecCh (OfHOpOJAHas |
HEOJHOPOZHasl), BaJeHTHOCTb, OTHOCUTe/bHas aTOMHas M MOJIeKyJIsipHasi Macca,
KOJIMYeCTBO BeLLeCTBa, MOJIb, MOJsSpHas Macca, MaccoBas [0S XHMHUeCKOro
j/leMeHTa B COeJUHEeHHH, MOJSIpPHbIA 00BEM, OKCHJ, KWCIO0Ta, OCHOBaHWE, COJIb,
3J/IeKTPOOTPHULIATe/IbHOCTh, CTeIleHb OKUC/IeHUsI, XUMUUecKasl peakLysi, KimacCupuKariys
peaklvii: peakluy COeJUHEeHHs], PeaKluK Pa3/IoXKeHUs], peaKl[Ui 3aMellleHus], peaki[uu
obOMeHa, 3K30- ¥ 3H/I0TepMHUYECKHe Peaki|H, TeryioBoi 3(hdeKT peakiyu, siipo aToMa,
5/IEKTPOHHBIM CJIOM aToMa, aTOMHasi opOuTanb, pajilyC atoMa, XWUMHUUYecKasi CBSI3b,
ToJIIpHAsl W HeTlo/isipHasi KOBaJieHTHAsl CBs3b, WOHHAsl CBsi3b, WOH, KAaTHUOH, aHWOH,
pacTBOp, MaccoBasi [0S BelllecTBa (TPOLeHTHasi KOHLIEHTpaLusi) B PaCTBOPE;
®  WUTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XUMUUYECKHX TOHSTUM U TIPUMEHSITb 3TH
TIOHSITHSI TIPU ONMCAHUM Bel|eCTB U UX MpeBpallieHunH;
®  HCI0/Ib30BaTb XUMHYECKYH0 CHUMBOJIUKY [/l COCTaBjieHusi (OpMys BellecTB U
ypPaBHEHHI XUMUUYECKUX peakLni;
® onpeJensiTh BaJeHTHOCTh aTOMOB 3JIeMEHTOB B OWHApHBIX COeAWHEHUSX, CTerleHb
OKWCJIeHUSI 3JIEMEHTOB B OWHApHBIX COeJUHEHUsX, TIPUHAJIE)KHOCTh BEIeCTB K
OTipe/ie/IEHHOMY KJacCy COeJWHeHWH 10 (opMysam, BUZ XUMHAYECKOH CBS3U
(KoBaJsieHTHasi U UOHHasi) B HeOpraHUUeCKUX COeUHEeHUsIX;
® packpeiBath cMmbica Ilepuoanueckoro 3akoHa [. V. MenpeneeBa: 1eMOHCTPUPOBATh
TOHMMaHWe TIepPUOIUUYeCKON 3aBUCUMOCTHA CBOMCTB XMUMHUYECKUX 3/IEMEHTOB OT MX
nojioykeHuss B Ileprofuueckoil cucTeMe, 3aKOHOB COXPaHEHMsS] MacChl BeIleCTB,
TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHusl, 3aKOHa ABOTaipo;
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OINMMChIBaTH M XapaKTepu3oBaTh TabmmuHyto ¢dopmy I[leproguueckoll CHUCTEMBI
XUMHUUECKUX 3JIEMEHTOB: pa3/idyaTh TMOHSATUS «TJIaBHas MoArpyrma (A-rpyrma)» u
«nobounHast moarpynmna (b-rpymma)», Manbie U Oo/bIlIMe TIEPUOJBI, COOTHOCHUTH
0003HaueHHs, KOTOpble UMeIOTC B Tabimile «Ileproanueckasi cMCTeMa XUMHAUYECKUX
ynemenToB [I. V. MeHjeneeBa» C YUC/IOBBIMHA XapaKTePHUCTHKaMU CTPOEHUsI aTOMOB
XUMUYECKMX 371eMeHTOB (COCTaB U 3apsifi sifipa, oOIlee UWC/IO 3/I€KTPOHOB U
pacripeziesieHle UX M0 3J1IeKTPOHHBIM CJI0SIM);

K/1acCU(ULMPOBATh XUMUYECKHUe 3/71eMeHThbl, HeOpraHuJeckre BelllecTBa, XMMUUEeCKUe
peakiuu (MO0 YKMCAYy M COCTaBYy YYacCTBYIOL[UMX B peakliyd BeIIecTB, MO TelJIOBOMY
3 dexTy);

XapaKTepu30BaTh (OMMChIBAaTh) OOIIME XWMUYEeCKHWe CBOMCTBA BEILECTB DPa3/IMUHbIX
K/IacCoB, TOATBep)KJasi ONWCaHWe T[pHMepaMU  MOJIEKY/SIPHbIX  ypaBHEHUU
COOTBETCTBYIOLIUX XUMUUECKUX PeaKL|Uii;

MPOrHO3UPOBaTh CBOMCTBA BeEIIECTB B 3aBUCMMOCTU OT HMX KauyeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTU MPOTEKaHWSI XUMUUECKUX TIpeBpallieHUid B Pa3/IMUHbIX YCI0BUSIX;
BBIUMC/IATE OTHOCUTE/IbHYH0 MOJIEKY/ISIPHYIO M MOJISIPHYHO MacChl BellleCTB, MaCCOBYIO
JIOJIt0 XMMHUYeCKOro 3jieMeHTa 1o ¢opMysie coeZlJMHeHNsI, MaCCOBYIO JI0JIF0 BelllecTBa B
pacTBope, NMPOBO/IUThL PAaCUéThl M0 YPaBHEHHIO XUMUUECKOM peakivu;

MIPUMEHSITb OCHOBHbIE OTepaldy MbIC/UTENbHOU [|esiTe/TbHOCTU — aHalu3 U CHUHTe3,
cpaBHeHMe, 000011IeHre, CHUCTeMaTH3al|io, KIacCU(pUKalUio, BhIsIBJIeHHe TPUUMHHO--
C/Ie[ICTBeHHBIX CBsi3ell — /Il M3yueHWsl CBOWCTB BeleCTB M XMMHUeCKUX peaKLUi,
eCTeCTBeHHO-HayuHble ~ METOZAbl  TO3HaHWS  —  HaO/o/eHWe,  H3MepeHue,
MO/ie/IMpOBaHue, IKCIIepUMeHT (peasibHbIN U MbIC/IEHHBIN);

C/leloBaTh TIpaBWIaM TI0JIb30BaHUSI XUMWYECKOW TIOCy/0M U J1abopaTOpHBIM
o0opyJoBaHHEM, a TakXKe TMpaBWIaM OOpalljeHHsl C BeIeCTBaMH B COOTBETCTBHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHUIO 1a00PaTOPHBIX XUMUYECKUX OITBITOB TIO TTOJTyUYeHHI0
¥ cobupaHuio Ta3000pa3HbIX BellecTB (BOZOpPOJA W KHCJIOPOZA), TPUTOTOBJIEHHIO
pPacTBOPOB C OMpe/e/IEHHON MacCOBOM /l071ell PACTBOPEHHOTO BellleCTBa, MIaHUPOBATh
Y TIPOBOJUTH XMMHUYeCKHe SKCIIepUMEHTHI 10 Paclio3HaBaHUI0 PACTBOPOB Lijesioueit U
KUCJIOT C TIOMOILIBbI0 UHIUKAaTOPOB (JIakMyC, peHon(TanienH, MeTUIOpaHX U Apyrue).

K xoH1y obyueHus B 9 Kjiacce rpeJMeTHble pe3y/ibTaThl HAa 0a30BOM ypOBHE [OJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTh Y 00YUAIOIIMXCSl YMEeHHI:

PacKpbIBaTb CMBIC/T OCHOBHBIX XMUMHUECKUX TOHSATHUN: XWUMHWUECKUM 3JIEMEHT, aToM,
MOJIeKyJia, NOH, KaTHUOH, aHHOH, NIPOCTOe BeLl|eCTBO, C/I0XKHOe BeleCTBO, Ba/leHTHOCTb,
3JIeKTPOOTPULIATE/TIbHOCTb, CTEIeHb OKUC/IEHUs, XUMHUYeCKas peakLUsi, XHMHUYecKas
CBSI3b, TEIUIOBOM 3¢ deKT peakld, MOJib, MOJSIPHbI 00BEM, pacTBOD, 37€KTPOJIUTHI,
HEeJIeKTPOJIUThI, 3JIEKTPOUTUUECKAs AUCCOL[HAIIUs, peaki[id MOHHOr0 O0OMeHa,
KaTajM3aTop, XWMHUYeCKOoe paBHOBecue, oOpaTUMble W HeoOpaTHMble peaKlvH,
OKWC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakliiM,  OKWUC/IUTelb,  BOCCTAaHOBUTEJIb,
OKHCJ/IeHWe U BOCCTAHOBJIEHWE, a/lJIOTPOMusi, aM(OTepPHOCTb, XUMHUUecKas CBs3b
(KoBasieHTHasi, WOHHas, MeTajylnyecKasi), KpUCTa/UIMueckass peliéTKa, KOppo3usi
MeTa/VIOB, CIJIaBbl, CKOPOCTb XWUMHWYECKOM peakluW, TIpefieJibHO [IOMyCTUMasi
koHLeHTpauus 11K BemecTBa;

W/TIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWUECKUX TMOHSITUM U TIPUMEHSITb 3TH
TIOHSITHSI TIPU OTMCAHUU BeILeCTB U UX TpeBpallieHul;
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WCI0JIb30BaTh XWMUYECKYH) CHUMBOJIMKY [JIs COCTaBjeHUs (OpPMysa BelllecTB U
yPaBHEHUN XUMUUeCKUX peakiui;

orpefiesisiTh  Ba7leHTHOCTb U CTeleHb OKUC/IEHHWS XUMHWUeCKUX JJIEMEeHTOB B
COeJUHEHUSIX pa3/IMUHOr0 COCTaBa, IPUHAJJIEKHOCTb BeleCTB K OIpe/enéHHOMY
K/IacCy coeIMHeHWH 10 (GopmysiaMm, BHJ XUMHUECKOW CBsI3U (KOBa/ieHTHasi, MOHHas,
MeTa/l/Inueckasi) B HeOpraHM4yeCKUX COeJMHEHUsIX, 3aps/, HMOHa MO0 XUMUUeCKOun
dbopMmysie, xapakTep cpeJbl B BOJHBIX PACTBOPAX HEOPraHWYeCKUX COeJUHEHWM, TUIl
KPUCTa/I/TMUeCKOMN PellléTKH KOHKPETHOTO BellleCcTBa;

packpeiBaTh cMbIC [lepuoauueckoro 3akoHa /[l. V1. MeHjeneeBa U JeMOHCTPUPOBATh
ero MOHUMaHHUe: OIMChIBATh U XapaKTepH30BaTh TabauuHyo Gopmy Ileproguueckoit
CUCTeMbl XWMHUYECKHX 5J/IEMEHTOB: pa3/iuyaTh MOHATUS «IJlaBHasg mnoarpymnmna (A-
rpymmna)» u «mnobouHas mofrpymnmna (B-rpymma)», manbie U Gosiblive TiepUOJH,
COOTHOCUTh 0003HaueHWs, KOTOpble HWMEIOTCS B TIepUOAWYECKOM Tabiuile, C
YKMC/IOBBIMUA XapaKTepUCTUKaMU CTPOEHUs] aTOMOB XMMUUECKUX 3JIeMEHTOB (COCTaB U
3apsiz sipa, oblrjee UMCIIO 3/IEKTPOHOB U pacripefiesieHre UX TI0 37IeKTPOHHBIM CJIOSIM),
00BSICHATL OOIIMe 3aKOHOMEPHOCTH B HW3MEHEHWM CBOWCTB 3/IEMEHTOB U UX
CcoeJMHEHUN B TpeJiesiax MaJibIX MepPUOZOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHHs
WX aTOMOB;

K/IacCUUIIMPOBaTh XUMUUECKHe 3/7IeMeHThI, HeOpraHuueckue BelljeCcTBa, XUMHUUYeCKue
peakuu (M0 YMCAYy M COCTaBYy YYacCTBYIOLMX B peaklid BeLIeCcTB, MO TEIJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTelleHel OKUC/IeHUSI XUMUUeCKHX 3/IeMeHTOB);
XapaKTepH30BaTh (OIMHCBHIBaTh) 0OI[He W crenuduueckre XHUMHUYECKHe CBOMCTBA
MIPOCTBIX W CJIOXKHBIX BellleCTB, MOATBepXK/1asl OMycaHue NpUMepaMu MOJIEKYJ/ISIPHBIX U
VOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX peakKi[uii;

COCTaBJ/IAATh YPaBHEHHUs 371€KTPOJUTUYECKON AUCCOLMALIMA KUCJIOT, Le/I0uerd U CoJieH,
TIOJTHBIE W COKpAIIléHHbIE YPABHEHUSI PeaKI[iii MOHHOTO OOMeHa, ypaBHEHUS peaKIivH,
MO/ITBEPXK/JAIOIUX  CYI[eCTBOBAaHWE TEeHeTHUYeCKOW CBSI3U MeXAy BelleCTBaMHu
pa3IUYHBIX KaCCOB;

PaCKpbLIBaTh CYIHOCTh OKHUC/IUTE/IbHO-BOCCTAHOBUTETBHBIX peaKlyi T0Cpe/iCTBOM
COCTaBJIeHUS 37IEKTPOHHOTO 0aslaHCa STUX PeaKI[yii;

MPOrHO3UPOBAaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
MPOTeKaHUsl XUMUUeCKHX TpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUMC/ISITh OTHOCHUTE/IbHYIO0 MOJIEKY/ISIPHYIO U MOJISIPDHYHO MacChl Bell[eCTB, MacCOBYHO
JI0JIF0 XMMHUYeCKOTo 371ieMeHTa 1o ¢opMyJsie coeZiIMHeHUs], MaCCOBYIO /I0JII0 Bell|eCTBa B
pacTBope, MPOBOAUTh PAaCUETHI 110 YPaBHEHUIO XUMUUYECKOU peakivy;

cobsofaTh TIpaBWIA  T0/Ib30BaHUs XMUMHUYeCKOW Tmocyod U jgabopaTOpHBIM
o0opy/ZioBaHMEM, a TakKe TpaBW/Ia OOpallleHusi C BelleCTBaMU B COOTBETCTBUM C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUYECKUX OITIBITOB IO TTOJTyUeHHIO
¥ cobupaHuio ra3000pa3HbIX BellecTB (aMMHaKa M yTIeKUC/Ioro Tra3a);

TIPOBO/IUTL peaklvd, MOATBepKAatollie KaueCTBeHHBIM COCTaB Pa3/MUYHbIX BeIeCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, MoauA-, KapOoHat-, docdart-,
CWIMKAT-, Cy/Jabdar-, TUAPOKCHUA-UOHBI, KaTUOHbI aMMOHHS W WOHBI U3yUeHHBIX
MeTaJlJIOB, TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaxX HeOPraHUUeCKHX BellleCTB;
MIPUMEHATb OCHOBHbIE OTMepaljii MbICIUTE/TbHOU [1eATelIbHOCTH — aHalu3 WU CUHTe3,
cpaBHeHHe, 0000l[eHHe, CHCTeMaTH3alllio, BbISBJIEHHMEe TIPUUYMHHO-C/Ie]CTBEHHBIX
CBsi3eid — [/l M3yYeHHsl CBOMCTB BeleCTB U XMMHUYECKUX peakluii, eCTeCTBEHHO-
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HayuyHble MeETO/bl TIO3HaHUS — HaOoJeHue,
5KCIepPUMEHT (peasibHbIN U MBIC/IEHHBIN).

v3MepeHue,

MOJe/npoBaHue,
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TEMATHUYECKOE IVIAHUPOBAHUE

8 KI/IACC
KosmmuecTBO yacoB
Ne HaumeHoBaHHe pa3/ie/iIOB H TeM OnekTpoHHbIe (1{udpoBbIe)
KonTposibH IIpakTHyecku
n/n NMporpaMmsbI Bcero o0pa3oBare/ibHbIE PeCypChl
bie padoThI e paboTbI
Pa3pen 1. IlepBoHaua/ibHbIe XUMHYECKHE MIOHATHSA
X — BakKHas obsac
1.1 eclfrfiiom]zm):; U ;IKT;zECKOﬁ 5 2 Bubmmoreka LIOK
) P https://m.edsoo.ru/7f41837c
JlesTeTbHOCTH Ye/ioBeKa
bubmioTeka LIOK
1.2 B 15 1
CILECTBA M XUMHHECKUE peakhiit https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 20
Pa3pgen 2. BaxkHelne npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
51 Bo3nyx. Kucnopog,. [Tousitie 06 5 Bbubmoteka LIOK
' OKCHJAX https://m.edsoo.ru/7f41837¢
29 Bopopog. ITonsiTue 0 KUc/IOTax u 3 1 bubmmoreka LIOK
' COMsIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopel. [ToHsiTHe 00 c 1 1 bubmuoreka IIOK
) OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KacChl 1 1 1 bubmoTeka LJOK
) HEOPraHUUeCKHUX COeMHEeHUH https://m.edsoo.ru/7f41837c
Wtoro no paszeny 30

Pa3pen 3. Ilepuoanueckuii 3akoH U Ilepuognueckasi cuicteMa XUMHUUYeCKUX 3/ieMeHTOB 1. V1. MenjeneeBa. CTpoeHHe aTOMOB.

XumMuueckas cBfi3zb. OKHC/IMTE/ILHO-BOCCTAHOBUTE/TbHbIE pPeaKIuu

17




[Teproanueckuii 3aK0H U

31 ITeproguueckas cucrema 7 bubmmoreka [IOK
XUMUUeCKUx snemMeHToB [. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aToma
Xumuryeckasi CBsi3b.

3.2 OkucuTensHO- 8 Bubnmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTE/IbHbIE pPeaKLu1
bubmmoreka LIOK
Wroro o pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3zepBHOe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KV/IACC

KosinuecTBo 4yacoB JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (tqudppoBbie)
Ne n/nn KoHTpoabH ITpakTHyeck
MPOrpamMMblI Bcero oOpa3oBare/ibHbIE
ble padoThbI He padoThI
pecypchbl
Pa3zpen 1. BenjecTtBo U xXuMH4yecKue peaknuu
11 [ToBTOpEHMe U yryybeHre 3HAaHUM c 1 bubmoreka IIOK
' OCHOBHBIX pa3/e/ioB Kypca 8 kacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubnuoreka LIOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 ONeKTpoIMTAYeCKast AUCCOLaLvs. 3 1 1 bubnuoreka LIOK
) XUMHUeCKHe peaki[ii B paCTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/u1bl U UX COeAUHEHHUS
51 OO0111ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka LIOK
) ysiemeHTOB VIIA-rpymribl. ["anoreHsr https://m.edsoo.ru/7f41a636
06
22| anewerron VIA-rpynm. Cepan et 6 BrGorexa LIOK
' PYHIEL 6P https://m.edsoo.ru/7f41a636
CoeJUHeHUsI
OO01iast XapaKTeprUCTHKa ec
2.3 aﬂeuljeHTXoE \;(; EH ::11; X/xf qq)olzlfb); U UX 7 1 bubmmorexa LIOK
) PyHTIBL. ’ P https://m.edsoo.ru/7f41a636
COeJJMHeHUsI
B I o s s | , | sommaox
' . PYTIHbL. poA https://m.edsoo.ru/7f41a636
KPEeMHUI U UX COeJUHEeHHUS
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Wtoro no pa3peny 25
Pazpgen 3. MeTa/niabl 4 UX COeJUHEHUS
bubmoreka LIOK
3.1 06 7 4
HHE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubmoreka LIOK
3.2 B 7 16
DRACHIIIE METALIBLI X COCAMHERMA https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy)xawomias cpeja
4.1 BerjectBa 1 MaTepuasbl B )KM3HU UeioBeKa 3 Brbmmorexa LIOK
' n P https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
PesepBHOe Bpems 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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IIOYPOUYHOE IVIAHUPOBAHUE

8 K/IACC
KoinuyecTrBo yacoB
Jara JJIeKTPOHHBIE M (pOBbIe
Ne Kontposis | IIpakTHuec
Tema ypoka usyue oOpa3oBare/bHbIE
n/n Bcero HbIE Kue
HUSA pecypchl
padoThI padoThI
1 IIpeameT xuMuu. Pojtb XUMUU B )KU3HU 1 bubmioreka LIOK
yesioBeka. Tesa 1 BelllecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O MeTO/lax MO3HAHHWS B XUMUH 1 Brbmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
I1 6ota Ne 1 «IT )
3| n nabopatopmt npuewst ofpaugernac | 1 Brmorera LIOK
parop P pamm https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000py/10BaHHEM»
4 YucTele BeljecTBa U cMecu. CriocoObl 1 bubmoteka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2 «P
5 Chf:l:;; L(I}eI{:ClKri1 HI/III)V?e OeT ?)qI/ICTI:I/I iif][se; eeI;I/IIJeoﬁ 1 Bubmorexa LIOK
prvep P https://m.edsoo.ru/ff0d28¢8
COJIN)»
bubmoTeka 1IOK
6 A 1
TOMBLH MONIERYJIBE https://m.edsoo.ru/ff0d2a6¢c
. XHWMHUUeCKHe 3/1eMeHThl. 3HaKu (CUMBOJIbI) 1 bubnuoreka IIOK
XUMUYECKHUX 37IeMeHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle M C/10KHBIE BelllecTBa 1 Bubmmorexa LIOK
P o https://m.edsoo.ru/ff0d2a6c
bub6 OK
9 ATOMHO-MOJIEKYJIIPHOE yuyeHue 1 nomiotexa L

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BelleCTB.

10 Xumuueckasi hopmysia. BajeHTHOCTh aTOMOB Brbmiorexa LOK
https://m.edsoo.ru/ff0d2eae
XUMUUECKUX 3/IEMEHTOB
1 OTHOCHTe/IbHasi aTOMHas Macca. bubmmoreka LIOK
OTHOcHTe/bHAs MOJIeKY/IsIpHasi Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas [0/ XUMUYeCKOI'o 3/1eMeHTa B bubmoreka LIOK
CcoeIMHEHUH https://m.edsoo.ru/ff0d350c
13 Kosnuectso Beljectsa. Mosb. MosisipHas bubmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 ®du3nyecKue U XuMrUuYecKue siBJIeHus. bubmoreka [JOK
XuUMHUUecKasi peakLyst https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yC10BUs IPOTEKAHUS bubmoreka LIOK
XUMHUECKUX PeaKIvii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHMsI MacChl BelleCTB. Bubmoteka 1IOK
XUMHUUecKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88
17 BblunciieHUs: KO/IMUeCTBa, Macchl BelljecTsa 1o bubmoteka LIOK
yPaBHEHUSIM XUMHUYECKUX PeaKI[|i https://m.edsoo.ru/ff0d5708
Knaccudukaiysi XuMAYecKux peakLyi
18 (COE,E[I/IHQ;HI/IH]:IPH3HO)K€HI/IH, 3a1\[/1)eme]-1lﬂ/1;1, Brbmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — YyUéHbIii-
19 SHLIUKJIOTIeJUCT. OGogLueHHe u Bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cuCTeMaTH3aLys 3HaHUU
20 KontponbHas pabora Nel 110 Teme «BetiecTBa bubmoreka LIOK
Y XMMUUeCKre peakL[un» https://m.edsoo.ru/ff0d4290
21 Bosgyx — cMmech rasos. CocraB Bo3zyxa. Bbubmmoreka LIOK

KI/ICJ'IOPO,E[ — 3JIEMEHT U MMPOCTOE BEIIeCTBO.

https://m.edsoo.ru/ff0d448e
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O30H

dusnueckre U XUMHUUECKHe CBOMCTBA

22 Kucaopo/a (peakliuM OKHC/IeHUs], TOpeHue) Bubmorexa LIOK
POA Lpedihy » TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 00 OKCHAAX
Crioco0bI rostyye ciopoza
23 JI:60 aT}; rII/H/]II ZIqHH(I)/II\’/III:I;I_/IIJerHI;I(iTI]?I Bubmmorexa LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuci10poja
T 7 7 )
21| nowmmreo repmorsmmaecron spamen bimorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
3K30- U S3HJOTEPMUUECKUX peaKLMsX
T .
S R BiGiorera LIOK
P AYX, https://m.edsoo.ru/ff0d4c4a
rpeIOTBpalljeHUst
ITpa eckast pabota Ne 3 10 Teme
26 IPIOIJ(ITI:IIZHI/IKG 3306; aHHe Kl;c;oMo a Bubmmorexa LIOK
«
Y o poAd, https://m.edsoo.ru/ff0d4ae2
M3yJeHue ero CBOMCTB»
57 Bopopos — 3/1eMeHT 1 IPOCTOe BeleCTBO. bubmoreka LIOK
HaxoxxzeHve B mpupojie https://m.edsoo.ru/ff0d4dd0
)8 ®du3nueckre U XMMUUeCKre CBOMCTBA bubmoreka [JOK
Bogopoza. [IpumeHeHue Boopoja https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUC/IOTAX U COMSIX Brbmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bbI 1os1yueHHst BOAOPO/ia B bubmmoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
pakTuueckasi pabora 1o TemMe Bu6miorexa LIOK
31 «[TonmyueHue u cobupaHue BoJOpo/a,

HU3y4dyeHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42
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BubmoTeka [IOK

32 M 1 00BE .3 A
O/FIPHBI ODBEM Ta30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
B 6 .. ,
R
. y y https://m.edsoo.ru/ff0d55a0
BeIlleCcTBa WK 00bEMY
B cie 00BEMOB T'a30B I10 YPaBHEHUIO
34 ebelquI/IJ;I II:II: ZCHEBZI 3:K1;Ha ];;’Bézflib]?)lj . Brbmorexa LIOK
peaith o https://m.edsoo.ru/ff0d5708
OTHOILIeHH} ra30B
35 dusnyeckre U XUMHUUECKHe CBOMCTBA BOJbI Bubmorexa [OK
A https://m.edsoo.ru/ff0d587a
bubmoTeka 1IOK
36 CocTaB 0CHO . ITo e 00 0
TaB OCHOBAHMH HATH HHAMKATOpAX https://m.edsoo.ru/ff0d59e2
B .H
37 | nonacomenmbne pactsopst, Maccosas gors BuGuorexa LIOK
o P ppI- A https://m.edsoo.ru/ff0d5b40
BeIIlecTBa B pacTBOpe
IIpa eckag pabora Ne 5 110 Teme
38 Hp I:ITEITIOBIJ(IE,:IIEE aTCTBo 011: c ZnMe eJIEHHOM Bubmiorexa OK
«
P . o P p PeA https://m.edsoo.ru/ff0d5eba
MacCCOBOM JI0/ield PaCTBOPEHHOTO BeEI[eCTBa»
39 KonTtposbHas pabota Ne2 110 Teme bubmoreka IIOK
«Kucnopoa. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuppl: cocTaB, Kaaccudukalus, bubmoTeka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue eCKUe CBOUCTBaA
41 KI/ISIBZFHI::I;IX z::(iiilxznaMgoieTimx Bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoOBaHusI: COCTaB, K/1acCU(PUKaLys, bubmmoreka LIOK

HOMEHK/IAaTypa

https://m.edsoo.ru/ff0d67ca

24




[TonyuyeHre U XMMHUYeCKHe CBOKWCTBA

bubmoreka IIOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukaiys, bubmoteka LJOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [MTosyueHre ¥ XUMHUYECKHe CBOMCTBA KUCIOT Brbmmorexa LIOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpegHue): HOMEHK/IATypa, CTIOCOObI bubmmoreka IIOK
TM0JlyueHusl, XUMUUYeCKre CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktryeckasi pabora Ne 6. PelieHue
47 3KCIIepUMeHTAabHbBIX 3a/au [0 TemMe bubmoteka 1IOK
«OCHOBHBIE KJ/1aCChl HEOPraHUUECKHUX https://m.edsoo.ru/00ad9b7c
coeZIMHEeHUM»
48 I'eneTnueckas CBA3b MEXAY K/1acCaMU bubmoreka LIOK
HeOpraHWuyeCcKux CoeJUHeHU! https://m.edsoo.ru/00ad9a50
BubmoTeka [IOK
49 0606 7
COTEHAE H CHCTEMATHEAMNN SHasmH https://m.edsoo.ru/00ad9cb2
50 KonTpospHast pabota Ne3 1o Teme "OCHOBHBIE Bbubmmoreka LIOK
KJIaCChl HEOpraHWYeCKUX CoeIMHeHU" https://m.edsoo.ru/00ad9ela
ITepBble no cC
51 Xnﬁizlecinzb;;f;:gjmH?[iiiﬁﬁ: 0 rpymnmnax Bubmmorexa LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXO/IHBIX /IEMEHTOB
[Mepuroanueckuii 3akoH U [leproanuecka
52 CI/I(EFIZM'E‘EIH;II/IMKHI/‘IJIZCK;XI;JI:EMEIE):OBA I;[q I/IK ’ Bubmiorexa LOK
o https://m.edsoo.ru/00ada52c
MenpeneeBa
53 ITepuonpl, rpyTiNbl, NOATPYIIIEI Bubmmorexa LIOK
pUO/ibl, IPYIIIbL, IIOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenune aTomoB. COCTaB aTOMHBIX siZiep. bubmoreka LIOK
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N3oTomsl https://m.edsoo.ru/00ada342
C 0
55| onewerron Mepuosprieckofi ucremst 1. 1 buGanorera LIOK
PHOA T https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTepucTUkKa €CKOr'0 3JIeMeHTa I10
PaKTepUCTUKA XUMUUYECKOT JIUM HTa II Bu6miorexa LOK
56 ero TooXKeHuto B [leppoanueckon cucrteMme
https://m.edsoo.ru/00ada824
O. 1. Menpeneesa
3 I1
| e e o
P y 3 P . v https://m.edsoo.ru/00ada96e
MeHzieneeB — yuéHbll, MeJjaror ¥ rpakKAaHuH
58 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB Bubmoteka 1IOK
XUMHUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmoteka 1IOK
59 n
OHAA XMMIHECKA CBASD https://m.edsoo.ru/00adac34
60 KoBaneHnTHag nosgpHas XUMUUecKas CBSI3b Brbmorexa TTOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerosisipHas XMMUueckast CBSI3b Bubmmorexa LIOK
P https://m.edsoo.ru/00adaab9
bubnuoreka IIOK
62 C
TEMEHb OKMCIEHNA https://m.edsoo.ru/00adae28
63 OKUC/IUTE/ILHO-BOCCTAaHOBUTE/IbHEIE PeaKIiu Bubmiorexa OK
peart https://m.edsoo.ru/00adb076
64 OKUC/IUTEe/N U BOCCTAaHOBUTETU Brbmiorexa OK
https://m.edsoo.ru/00adb076
65 KontponbHasi paborta Ne4 o Teme «CTpoeHue bubmoteka LIOK
aroma. XvMHU4ecKas CBA3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIil ypok. O60611IeHE U bubnuoreka IIOK
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CHCTeMaTH3al[ysl 3HaHUM

https://m.edsoo.ru/00adb33c

67 PesepBHbIii ypok. O60611IeH1e U 1 Bubmoreka IIOK
CcUcCTeMaTHr3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
Pe3sepBHbIil ypok. O6061IeHHe U bubmoreka IIOK

68 . 1
CcUCTeMaTu3aLys 3HaHUM https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KV/IACC

KomuecTBo 4acoB

Jara J/1IeKTpOHHbIE M(pPOBbIe
Ne Koutposs | IIpakTuuec
Tema ypoka u3ydeH | oOpa3oBaTe/bHBIE
n/n Bcero HbIe KHe
us pecypchbl
paboThI paboThI
[Tepuoauueckuii 3akoH. [Tepyuoanueckas
1 C cp e 'chl ec e Ie) o'zL a.n 1 Bubmmorexa LIOK
rcTeMa XMMUYeCcKux 3ieMmeHToB /1. U.
https://m.edsoo.ru/00adb59e
MenzeneeBa
3aKOHOMepHOCTH B U3MeHEeHNY CBOMCTB
2 XI/IMI/IT—IECKEIX 3/IeMEHTOB ITePBBIX TPEX 1 Bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
Nepuo/0B
3 Knaccudukaims 1 HoMeHK/1aTypa 1 Bbubmioteka LIOK
HeOpraHWuYeCKHx BellleCcTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUUECKOM CBSI3U Y TUITbI 1 bubmoreka IIOK
KPUCTA/IZTMUEeCKUX PellIéTOK https://m.edsoo.ru/00adbac6
KontponbHast pabora Nel 1o Teme
5 «[ToBTOpEHUe 1 yrayO/ieHre 3HaHUM 1 1
OCHOBHBIX pa3fie/ioB Kypca 8 kmacca»
5 Knaccudukaiysi XMuMAYeCcKuX peakiuyii mo 1 bubmoreka IIOK
pa3/IUUHbIM MPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOU peakLivu.
7 [ToHsATHE O I"OMI())FEHHI:IX U rerte oerHLI]j( 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaxiusix
8 [ToHsiTHE O XMMHUUYECKOM PaBHOBECHH. 1 Bbubmoteka LIOK

@aKTophbl, BAUAIOLME Ha CKOPOCTh
XUMHUECKOM peakLMy U T0JI0KeHUe

https://m.edsoo.ru/00adc28c
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XHUMHNYECKOI'O0 paBHOBeCHUA

NIpUMeHeHHe

9 OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbIE bubmoreka LJOK
peakLuu https://m.edsoo.ru/00adcade

10 Teopust 3/1eKTPOTUTUYECKON JUCCOLUALIUH. bubmmoreka IIOK
CwibHble 1 c/1abble 371eKTPOTUTHI https://m.edsoo.ru/00adcd68

11 WNonHbIe ypaBHeHHUs peakIui Bubmorexa [IOK

P peaxty https://m.edsoo.ru/00add448
X €CKHe CBOMC CJ10
12 oclillgI;ZHHKﬁHB c:e:e ITIBE; KIC/IT;IBJ;FGEI/Iﬁ 00 bubmiorexa OK
. beA https://m.edsoo.ru/00add5d8
3/IEKTPOJIUTUUECKOMN AUCCOIUALINU
X ©CKHe CBOMCTBA Co/iel B CBeTe
13 n| I/IeMIo/:I:aBJI;ZHI/H‘/]i3 olé :J]:EKT J:)HI/II/ITBHIfecTKOI‘/’I Bubmorexa [IOK
pea P https://m.edsoo.ru/00add8b2
JIACCOIHAIAN
14 INousTHE O THAPOMN3E CONMen Bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmioreka LJOK
15 O0600611IeHIe U CHUCTeMaTH3al[ys] 3SHAaHUI
. H https://m.edsoo.ru/00addd12

16 [TpakTueckasi pabota Ne 1. «Pemenue bubmuoreka LIOK
5KCIepUMeHTa/bHbIX 3a/au» https://m.edsoo.ru/00addbfa
KonrtposbsHas paborta Ne2 1o Teme

17 BEZETHCI:J}IIHijquKTaﬂ I/ICZO THellv[ sl bubmmorexa [IOK
« .

P A Haan https://m.edsoo.ru/00addecO
XuMuryeckue peakliiid B PaCTBOpax»

18 OO011jas1 XapaKTepPUCTHKA raJioreHOB. bubmoreka IIOK
X¥MHYecKre CBOKMCTBa Ha MMpUMepe XJjiopa https://m.edsoo.ru/00addfe2
Xnoposoaopoa. CosiHa CJ/10Ta,

JIOPOBOAOPOA . JHRAT RACTIOT bubmioreka LJOK

19 XWMUYeCKHe CBOUCTBA, MoyueHue,

https://m.edsoo.ru/00ade104
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[TpakTrueckas pabota Ne 2 110 Teme

bubmoreka IIOK

20 ITo/yueHne COMSTHOM KUCIOTEI, U3yUeHHe
«_. yu y https://m.edsoo.ru/00ade348
e6é CBOICTB»
BrIuncieHys 1o ypaBHeHUSIM XUMHUUeCKHX
21 eaKI1, ec/iy o, yI/II)H M3 peareHToB aH B Bubmorexa [JOK
PeariH, A P A https://m.edsoo.ru/00ade488
HU30LITKE
Y OO0r1iast XxapakTepuCThKa 371eMeHTOB VIA- bubmiorteka LJOK
TpYyMIb https://m.edsoo.ru/00ade64a
AnnoTporHbie MOAU(BUKALMNA CEphI.
23 Haxo g eHue ce b'I:IL Hq)eé C(]je HHe[})IHI?I B Bubmaorexa OK
i P L',q https://m.edsoo.ru/00ade64a
npupoje. XuMuueckre CBOMCTBA Cepbl
24 CepoBojiopo/i, cTpoeHue, hr3nueckre u bubmioteka LJOK
XUMHUYEeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHasi KUCIOTA,
25 (bmylf:eCKHPe) u XI/II\EI/IHECKI/IE CBOICTBa Bubmmoreka LIOK
’ https://m.edsoo.ru/00adea28
rpUMeHeHue
XUMHUUeCKHe peakiyH, Jie)kall[ie B OCHOBe
TPOMBIIIIEHHOTO CITI0CO0a IoTyuyeHust
26 CE[: HOU KHC/IOTEI XHMI/IquKoey Bubmiorexa OK
P | . https://m.edsoo.ru/00adec8a
3arpsi3HeHUe OKpY Katollei cpe/ibl
COe/IMHEHUSIMU Cepbl
97 BoIuric/ieHre MacCOBOM /10711 BbIXOZa bubmoreka LJOK
MPO/IyKTa peakLuu https://m.edsoo.ru/00adec8a
OO0111ast XxapaKTepyUCTHKa 371eMeHTOB VA-
28 rpymnmsl. A30T, pacripoCcTpaHeHue B bubnuoreka LIOK

nipupoze, hu3ndeckKre U XUMHUECKHe
CBOIiCTBa

https://m.edsoo.ru/00adeea6
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AMMHUaK, ero ¢pusnueckre U XuMuJyecKue

bubmmoreka IIOK

29
CBOMCTBA, TI0/IyueHHe U NpUMeHeHUe https://m.edsoo.ru/00adf004
I ec 6ota Ne 3 o Teme

30 I?IEIJ{ITI:IJZHHKeaZNII);HaiZ u3 ;IEHITIEN;‘O Bubuorexa LIOK
«

. y e https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THasi KUC/I0Ta, eé (pru3nueckue U bubnuoreka LIOK
XUMUYeCKHe CBOKMCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHMe HUTPATOB U COJIel

39 aMMOHMUA B KaueCTBe MUHepa/IbHbIX bubmoreka LIOK
yaobpeHuii. XuMudeckoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKpY>Karolllel cpefibl COeZIMHEHUsIMU a30Ta
D .0 opa (V

33 d)(?cctgjc? pHaHK:;Icﬂnc(l)):; (b(bIE:I/I(I—Ie)CII(/II/Ie u Bubuorexa LIOK

P N https://m.edsoo.ru/00adf68a
XUMHYeCcKHe CBOMCTBA, MoJlyueHue
nu 30BaHue ocdaro ayecTse
34 M;EEHZHBEIL?XH (1())6 (gHZH‘/'IB zali I;IBHTe]iII/Ie Bubmorexa LIOK
PAILIIBIE YACDPEHMH. Sarp https://m.edsoo.ru/00adfc20
MPUPO/IHOM cpefibl hocdaTamu
Yrnepog, pacripocTpaHeHue B IpUpPo/Je, bubmoreka LIOK

35 .
bu3nUecKre ¥ XUMHUUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcujipl yraeposa, ux pusnueckue u

36 XUMHUYECKHe CBOMCTBA. DKOJIOTrMYecKre bubnuoreka LIOK
1ipobJieMbl, CBsi3aHHBIE C OKCHZIOM YTJiepo/ia https://m.edsoo.ru/00adfebe
av)

bubmuoreka LIOK
37 YronbHas KUC/I0Ta U eé cou nomiotexa L

https://m.edsoo.ru/00ae006c¢
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[TpakTrueckast pabota Ne 4 110 Teme

38 "TlosiyueHuie yrieKyc/Ioro rasa. Bubmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBeHHasl peakiyisi Ha KapboHaT-UOH"
ITepBOoHaua/IbHBIE TIOHATHS 00
39 oprleI/IquKHX BellleCTBax Kak o Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COeIMHeHUsIX yrJiepo/ia
40 KpeMHuii 1 ero coefiuHeHUst Bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5. PeriieHue

41 9KCIIepUMEHTa/IbHBIX 3a/au I10 TeMe bubnuoreka LIOK
«BakHeliIvie HeMeTasTbl U UX https://m.edsoo.ru/00ae0bf2
COeIMHEeHUs»

KontponbHast pabora Ne3 1o Teme
42 «Ba>K[I){e1‘/'ILu1/Ie iEMETaJUIBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COeIMHeHUs»
OO0111ast XapaKTepUCTHKA XUMHUECKUX

43 3J1eMEeHTOB — MeTa/l/IoB. MeTainyeckas bubnuoreka LIOK
CBsI3b Y MeTajuIhuecKasi Kpuctajaivyeckas https://m.edsoo.ru/00ae103e
pemiéTtka. @usnueckrie CBOMCTBA META/LJIOB
XrMHYecKre CBOMCTBa MeTasl/IoB.

44 ONeKTPOXUMUUECKUM PSJi HAallpsDKeHUH Bubmorexa LIOK
METATOR https://m.edsoo.ru/00ae1156
O61mue criocoObl TIO/TyueHHs] MeTaslIoB.

45 CruiaBbl. BerunciieHys 1o ypaBHeHUsIM bubmoreka IIOK
XUMUYECKUX peakl[ui, eciv OfuH U3 https://m.edsoo.ru/00ae1156
peareHTOB COZeP>KUT NPUMeCcH

46 IToHsiTHe O KOPPO3UM MeTalJIOB Bubmmoreka LIOK

https://m.edsoo.ru/00ael1278
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bubmoteka LJOK

47 [llenouHbIe MeTATbI https://m.edsoo.ru/00ae14b2
48 OKCHUBI U TUAPOKCUIBI HATPUS U Kasus bubmiorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [ITeslouHO3eMe/IbHbIE MeTaslIbl — KaJbLIUi U bubmoteka LJOK
MarHuu https://m.edsoo.ru/00ael5e8
50 BakHelillive coeiMHEHUS KasbLUsI Bubmmorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O06o00111eHME ¥ CHCTeMAaTH3al s 3HaHUH
. . bubmuoreka LIOK
52 JKEécTKOCTb BOZIBI U CTIOCOOBI €€ yCTpaHeHust hitps://m.e dS(])_E).ru/Oan1886
| Do e oo o
| https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka LJOK
>4 ATroMHHHi httDs://m.edS(I)J(;).ru/Oan 1c64
ee AmdoTepHbIe CBOMCTBA OKCHJA U bubnuoreka LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
56 Keneso httDs://m.edsc])_E).ru/Oan1d86
57 Oxkcupl, TUApPOKCUABI U conu xkenesa (II) u bubmuoreka LIOK
xenesa (I1T) https://m.edsoo.ru/00ae35e6
58 O0o0061IeHre ¥ cMCTeMaTH3alys 3HaHUH
9 | nepmemmrton g no e BiGorexa LOK
«BakHelimie MeTaslibl U UX COeIUHEHUS» hups:iim.cdsoo.rufacided
60 BolunciieHns 110 ypaBHeHHUAM XUMHUYeCKUX bubmoreka LJOK
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peakliiyii, eC/ii O/IUH U3 peareHTOoB /IaH B
M30BITKE WK COJEP)KUT MPUMECH.
BbluncieHrs: MacCOBOM JIO/TU BbIXO/1a
TPO/IyKTa peakiuu

https://m.edsoo.ru/00ael1750

61 O06o0061IeHre U cCTeMaTH3alys 3HaHUH 1
62 KonTtposbHast pabota Ne4 110 TeMe 1
«BakHeliivie MeTasIbl U UX COeJUHEHUS»
63 BeljecTBa 1 MaTepuasbl B MOBCeJHEBHOU 1 bubmioreka LJOK
JKU3HU YesioBeKa https://m.edsoo.ru/00ae3f50
64 XHMHYecKoe 3arpsisHeHre OKpy»Karolllei 1 bubmoreka LJOK
cpejibl https://m.edsoo.ru/00ae4270
65 Posib XMHHU B pellieHrur 3K0JI0rMYeCcKux 1 bubmuoreka LIOK
rpobsiem https://m.edsoo.ru/00ae4270
66 Pe3epBHbiil ypok. Obo61meHme u 1 Bubmmoteka LIOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3sepBHbIii ypok. O606111eH1e 1 1 Bbubmoteka LIOK
CHUCTeMaTH3aLus 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIi ypok. O606111eH1e U 1 BbubmoTteka LIOK
cUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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YUYEBHO-METO/IMYECKOE OBECIIEYHEHMWE OBPA30OBATEJIBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOJUYECKHWE MATEPHAJIBI /11 YUUTEJIA
N P®POBBIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETI

NHTEPHET
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