ITIOACHUTEJIbBHASA 3AIINMCKA

[lporpaMma MO XWMHM Ha YypOBHe OCHOBHOro o00iero o6pa3oBaHMs
COCTaB/ieHa Ha OCHOBe TpeOOBaHWI K pe3y/jbTaTaM OCBOEHUs OCHOBHOMU
obpa3oBaTe/bHOM TTPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHusi, Mpe/iCTaBIeHHbBIX
B ®I'OC 00O, a Takke Ha OCHOBe (emepaabHOM pabouell TMPOrpaMMbl
BOCTIMTAHUS U C YUETOM KOHLETILIUM TIpero/ilaBaHusl yueOHOro mpeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusax Poccuiickoit @ezmepariun.

[TporpaMMa 10 XMMHM [Aa€T TpeZACTaB/eHHe O I[e/sgX, OOIel cTpareruu
oOyueHMs, BOCIIMTAaHMS M Ppa3BUTHSA OOYyUalON[UXCS CPeACTBAMH yueOHOro
rpefMeTa,  yCTaHaB/AMBaeT  oOsi3aTeslbHOe — TIpeIMETHOe  COZiepKaHue,
TpelyCMaTpUBaeT paclipe/ie/ieHHe €ero 1o KjaccaM W CTPYKTYPUpPOBaHHE II0
pa3zesaM W TeMaM TIpOTpaMMbI TI0 XWMHWH, OIIpejiefisieT KOJIWYeCTBeHHbIe WU
KaueCTBeHHbIE XapaKTePUCTUKH cojieprKaHus, pPEeKOMeHTyeMyto
10C/IeZloBaTeTbHOCTh ~ U3yUeHUs] XUMHUM C  YYETOM  MEeXIIpeJMeTHBbIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM yueOHOro Iipoliecca, BO3PaCTHBIX
ocobeHHOCTell 0OOydYarIUXCs, OmpefesisieT BO3MOXXHOCTH TIpeAMeTa  [Jist
peanu3aiiiyi TpeOOBaHWI K pe3yibTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTe/bHOMU
TporpamMMbl Ha YPOBHE OCHOBHOTO 0OIIiero obpa3oBaHMs, a TakKe TpeboBaHMM K
pe3ysibTaTaM 00yUeHHsI XHMHU Ha YPOBHE Ijesiell U3yUueHHs TIpeMeTa U OCHOBHBIX
BU/IOB y4eOHO-TI03HABaTe/JIbHOW [IesTe/IbHOCTH 00yuaroierocss 1Mo OCBOEHUIO
yueOHOT0 Co/lep>KaHusl.

3HaHUWe XWUMUU CIAY)KUT OCHOBOUW [ijii (POPMHUPOBAHUS MHDPOBO33peHHs
o0yuJarolierocsi, ero TpeJCTaB/leHuid 0 MaTepyuaJbHOM eAMHCTBE MHpA, BaKHYIO
ponb WrparoT (opMHUpyeMble XMUMHeM TpeZiCTaB/ieHHsI O B3aWMOITPeBpaIl[eHHUsIX
3Hepruv M 00 SBOJIIOL[MH BeIeCTB B TPUPO/Ie, O IMyTSIX pelleHus T/100ambHBIX
rpo6jieM yCTOMUMBOTO PA3BUTHS Ue/IOBeUeCTBA — ChIPhEBOM, SHEPreTUUeCKOH,
TIMILEBOM 1 KOJIOTMUeCKOU 6e3011acHOCTH, Tpo0/ieM 3[paBOOXPaHeHUsl.

Vi3yuyeHre XUMHH:

crocobCcTByeT — peanM3aliuM  BO3MOXKHOCTeM /71 CaMOpa3BUTUS U
(opMUpOBaHMs KyIbTYPbl IMUHOCTH, €€ 0011ell ¥ PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHT BK/a/] B (hOpMUPOBaHNe MBIIILJIEHUS] ¥ TBOPUECKUX CTIOCOOHOCTeM
o0Oyuaroluxcs, HaBBLIKOB WX CAMOCTOSATeNbHOW yueOHOUM  [eATebHOCTH,
9KCTMepUMEeHTalbHbIX M HWCC/Ie/oBaTe/IbCKUX yMeHUH, HeoOXOJUMbBbIX KakK B
TIOBCEe/THEBHOM >KU3HM, TaK 1 B TIPOheCCHOHATLHOU JesiTe/TbHOCTH;

3HaKOMHUT CO CITel[U(HUKON HAyYHOTO MBIIIUIEHUS, 3aK/a/IbIBA€T OCHOBBI
1[e/TOCTHOTO B3TJIsiZla Ha e JUHCTBO TIPUPO/IbI M UeIoBeKa, SBJISIeTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHNH eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH 00YyUaroIuXCs;



criocobCcTByeT JOPMUPOBAHUIO 11eHHOCTHOT'O OTHOILIEHHSI K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOW BKJIaJ B SKOJIOTMYECKOe
oOpa3oBaHue 00yUaroUXCs.

[aHHble HarpaBjieHUss B 00yueHHWM XUMHU 00ecreuuBarOTCs Criely(ukoi
cojlep>kaHusi ~ yueOHOTO  TipeZiMeTa, KOTOpBIM  SIBJIAETCA  Tearoruuecku
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHH Ha OIpe/le/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuu Ha ypoBHe OCHOBHOTO 00I1iero o6pa3oBaHusl OpHeHTUPOBaH Ha
OCBOeHHe OO0yYarIMMHMCS CHUCTeMbl TepBOHAYa/IbHbIX TIOHATHN XWUMHH, OCHOB
HEOPraHWYeCKOW XWMUM W HEKOTOPbIX OT[eIbHbIX 3HAUUMMbIX TMOHSTUU
OpraHUYeCKOU XUMUHU.

CTpyKTypa cofiep)kaHusi MporpaMMbl M0 XMMUU C(POPMHUPOBaHa Ha OCHOBE
CUCTEeMHOI0 ToAxoJa K eé usydyeHuto. Cojiep>kaHue CK/IaibIBaeTCsl U3 CUCTEMBI
MOHSATUM O XMMUUECKOM 37IeEMEeHTe U BellleCTBe U CUCTEMbI OHITUN 0 XUMUYECKOU
peakiuu. OO6e 3TH CHUCTeMbl CTPYKTYPHO OpraHW30BaHbl TI0 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHWM Ha OCHOBE TeOPeTUUYeCKUX Mpe/CTaBIeHUur
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUeHHsI KaK OCHOBBI BCETO eCTeCTBO3HAHMUS;

- Ilepuoauueckoro 3akoHa [I. 1. MeH/e/ieeBa Kak OCHOBHOT'O 3aKOHAa XUMUU;

- Yy4YeHHs O CTPOEHUU aTOMa ¥ XMMHUUYeCKOU CBS3Y;

- TIpefCTaBleHUd 00 3IEKTPOIUTUYECKOW [UCCOLMAI[MM BeleCTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS pPACCMaTPUBAOTCA HAa OCHOBE SMIIMPUYECKU
MOTyUeHHBIX U OCMBIC/IEHHBIX (JaKTOB, Pa3BUBAIOTCS MOC/Ie/I0BATE/IbHO OT OIHOTO
YPOBHSI K [IPYrOMY, BBITIONHSIA (PYHKIMU OOBSICHEHWS WM TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXXHOCTEM MPAKTUUECKOTO TPUMEHEHUS] U MOJIyYeHUs
M3y4yaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XUMHH  CIoco6CcTByeT  (hOpMHUPOBaHUIO
rpe/CTaB/JIeHUs] O XMMUUECKOM COCTaBJISIFOIEN HayUHOW KapTUHBI MUpPA B JIOTHKE
eé CUCTeMHOW NPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HaHUIO U
MeTO/ZilaM TO03HaHWS B Hayke. V3yueHue XWMHM TPOMCXOAUT C TIpHBJIEUEHUEM
3HaHUN W3 paHee W3yUeHHBIX YueOHbIX mpeaMeToB: «OKpY>Karomuid MHp»,
«buonorus. 5-7 knaccbl» U «Du3MKa. 7 Kaacc».

[Ipy wu3yuyeHMH XUMUU TIPOMCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XMMHUECKON HayKd KakK 00/1acTh COBPEMEHHOT'0 eCTeCTBO3HAHUs, TPAaKTUUeCKOU
JleATeJIbHOCTU YesioBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUDOBOUW KYJBTYDHI.
3ajaua yuyeOHOro TIpejMeTa COCTOMT B ()OPMUPOBAHUM CHUCTEMbI XUMUUECKUX
3HaHUW — Ba)KHEWIIMX (PAaKTOB, MOHSITHH, 3aKOHOB U TEOPeTUUECKHUX TTOJI0’KEHUM,
JOCTYTTHBIX 000011[eHHU i MUPOBO33pEHUeCKOT0 XapaKTepa, si3bIKka HayKH, B



npuobilleHnd K HayyHbIM MeTOJaM T[I03HaHWs TpU HW3yYeHUU BelleCcTB U
XUMHUUECKUX peakiiuii, B (hOpMUPOBAHWY M Pa3BUTUM MO3HaABaTeIbHBIX YMEHUM U
WX TIpUMEHeHHHd B yueOHO-TIO3HABaTe/JIbHOM U yueOHO-UCC/e0BaTebCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBW/I 0Oe3omacHOro oOpalljeHWs C BelljeCTBaMH B
TOBCeIHeBHOM >KU3HH.

[Tpu u3yueHUM XMMHHK Ha YpPOBHE OCHOBHOTO 00Illero oOpa3oBaHHsI Ba)KHOe
3HaueHHe MMPUOOpesTH TaKHe Ie/d, Kak:

- (dopmMUpoBaHWe UHTe/JIeKTyalTbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMoobpa3oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
CrIocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YCIOBUSM JKU3HHU;

-  HampaB/leHHOCTb O0yueHHUSI Ha CHCTeMaTHdyeckoe TIpUOOIIeHHe
00yuaroImxcss K CaMOCTOSITe/IbHOM T103HABaTe/bHOM JesTe/IbHOCTA, HayYHbIM
MeTOoJjaM T03HaHus, (OPMHUPYIOIMM MOTHBALIAIO U pa3BUTHE CIOCOOHOCTel K
XUMHH;

- obecrieyeHre yCI0BUM, CITOCOOCTBYIOIMX MPHOOpPETeHUI0 00yJarOIIUMUCS
OTbITa pa3HOOOpa3HOl /leATeNbHOCTH, IMO3HAHHS W CAMOIIO3HAHMS, KJTFOUEBBIX
HaBBIKOB (K/TFOUEBBIX KOMITeTeHI[MH), UMEIOIMX YHHBepCcaJbHOe 3HaueHue [IjIs
Pa3/IMUHBIX BUIOB JesITe/IbHOCTH;

- ¢opmupoBanve 00mied GyHKIMOHATBHOM U eCTeCTBeHHO-HayuHOM
rPaMOTHOCTH, B TOM UHC/Ae yMeHUM OOBACHATH U OIleHWBaTh SIBJIEHUS
OKpY’Kaloll[ero MUpa, MCMOJIb3ys 3HaHUSI W OMbIT, TOJIydeHHble TPU U3yUeHUU
XUMWH, TIPUMEHSITb WX TpU pellleHnd mpobseM B TIOBCEJHEBHOW JKU3HU U
TPYAOBOH [leTeTbHOCTY;

- (opmupoBaHue Yy 00ydYarol[UXCcsi TYMaHHCTHYECKUX OTHOIIIEHUH,
MOHMUMaHUsI 1IeHHOCTH XWUMHUYeCKUX 3HaHWM IS BBIPAaOOTKH 3KOJOTHUYECKU
1jefiecooOpa3HoOro TOBefieHWss B OBITY W TPYZOBON [eATeMbHOCTH B I[e/ISX
COXpaHEeHUs CBOEro 3/I0POBbsI U OKPYKaroIliei PUPOIHOM Cpe/ibl;

- pasBUTHE MOTHUBALMM K OOyueHHIO, CTIOCOOHOCTeM K CaMOKOHTDOJIO U
CAMOBOCTIMTAHUIO HAa OCHOBe YCBOeHUs 0Olijede/ioBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY Mpodu/si ¥ HarpaB/AeHHOCTH JabHEUIIero
o0yueHwusl.

OOi1jee UYHCIO YaCOB, OTBeAEHHBIX [id HW3yYeHUs XWUMHUM Ha YPOBHe
OCHOBHOTO 00111ero o6pa3oBaHnus, coctasieT 136 yacos: B 8 Knacce — 68 uacos (2
yaca B Hejle/lt0), B 9 knacce — 68 uacoB (2 yaca B HeJjet0).



COJEPXAHUE OBYUEHUSA

8 KJ/IACC

IlepBoHauya/IbHbIe XUMHUYECKHE TIOHATHS

[Ipegmer xumuu. Posib XMMHU B )KU3HU YesjioBeKa. XMMUA B CUCTeMe Hayk.
Tena u BemjectBa. Pusnueckre CBOMCTBA BeIeCTB. ArperaTHOe COCTOSIHUE
BemjecTB. [loHATHE O MeTOjax TO3HaHUsI B XWUMHUU. UUCThIe BeljecTBa U CMECH.
CriocobbI pa3zeneHust CMecei.

ATOMBI M MOJIEKy/bl. XHUMHUYeCKHhe 3jeMeHTbl. CHUMBObI XUMHUUECKUX
snemeHTOB. [IpocThie U C10KHBIe BellleCTBa. ATOMHO-MOJIEKY/ISIDHOE YUeHHe.

Xumunueckass ¢Gopmysa. BaneHTHOCTH aTOMOB XUMHYECKHUX 371€MEHTOB.
3aKOH TOCTOSIHCTBA COCTaBa BellecTB. OTHOCWTe/NbHasg AaTOMHash Macca.
OTHOCUTeTbHAs: MOJIeKYJIsipHasi Macca. MaccoBasi 10/ XMMUYEeCKOro 3/ieMeHTa B
COeIMHEHWH.

KonuuectBo BeriectBa. Mosib. MovisipHass Macca. B3auMOCBsA3b KOJIMUeCTBa,
MacCcbl W 4YMC/la CTPYKTYPHbIX eAWHMI] BellleCcTBa. PacuéTel mo Qopmynam
XUMUUECKUX COeIUHEHUH.

du3nueCcKre U XUMMHAYeCKHUe SIBJIeHHUsl. XUMHUYeCKasl peaklivsi U e€ MpU3HaKu.
3aKOH COXpaHeHUs] MacChl BellecTB. XUMHUecKue ypaBHeHUs. Knaccudukaiiys
XUMHUECKHX peakiiuil (coeuHeHus1, pa3/ioyKeHusl, 3amMellleHus], oOMeHa).

Xumuueckuil 3KcnepumeHm:

3HAaKOMCTBO C XMMUUECKOM TOCyZoH, TipaBuiaMy paboThl B slabopaTopuu 1
npréMaMu oOpairieHHs ¢ 1abopaTOpHBIM 000pY/IOBaHWEM, M3yUueHHe W OMKMCaHue
¢bu3nUecKUx CBOMCTB 00pa3i[0OB HEOpPraHWUeCKHWX BeIecTB, Hab/rozeHre
¢usnueckux (TJiaBjeHUWe BOCKAa, TasiHAe JibJla, pacTMpaHWe caxapa B CTYIIKe,
KUIEHWe W KOHZEeHCalusl BOZbl) U XUMUYECKUX (FOpeHHe CBeuw, MpOKaTuBaHUe
Me/ITHOU TTPOBOJIOKH, B3aMO/IEMCTBYE MeJla C KUC/IOTOM) siBjieHui, HabJtto/ieHre U
OMMCaHVe TMPU3HAKOB MPOTEKAHUS XMMUUECKUX peakluu (pas/iokeHue caxapa,
B3aMMO/IeNCTBUEe CePHOM KHC/IOThI C XJ0pUAOM Oapusi, pa3ioxkeHWe TMAPOKCHA
mMeu (IT) mpu HarpeBaHWU, B3aUMO/IeHCTBHE Kejle3a C pacTBopoM coiu Meau (11),
r3yueHue CriocoOOB pa3fiesieHusi cMecel: C TOMOIIbI0 MarHuTa, (UIbTPOBaHUe,
BbITIapUBaHUe, AUCTWLISALIYS, XpoMaTorpadusi, mpoBeJjieHre OUUCTKU TOBapeHHO!
cony, HabmofeHWe W OMMCAHWe  pe3y/IbTaTOB  TMPOBEeAEHUs  OIIBITA,
W/UTFOCTPUPYIOLETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHue MOZe/ied MOJIEKY
(LIapoCTep>KHEBBIX).

Ba)kHeM1e npe/CTaBUTe/IM HeOPraHMuecKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3fyxa. Kucimopog — 3/1eMeHT U IIpocToe
BelllecTBO. HaxokaeHue KucCiopoAa B TpUpofe, (u3dueckue M XHMHUUYeCcKHe
cBoiictBa (peakiuu ropeHus). Oxkcuabl. [IpumeHeHue kuciopoza. Criocobbl



MoJiyueHus1 KUCAopoja B JiabopaTopuu U TPOMBIIIEHHOCTA. KpyroBopot
KUC/iopoga B ripupoze. O30H — a/uioTporHas MogudUKaLys KUCI0po/a.

TennoBoli 3¢h@deKT XMMUUeCKOW peaklydd, TePMOXUMUYEeCKHWe ypaBHeHWS,
9K30- U JHJOTepMHYecKue peaklUu. TOIIMBO: yrojib U MeTaH. 3arps3HeHue
BO3/lyXa, YCU/IeHWe MapHUKOBOI0 3(¢eKTa, pa3pyllieHre 030HOBOTO CJIOSI.

Bogopony — »sseMeHT U TipocToe BelecTBO. HaxoxaeHue Bogopoja B
npupozie, (u3MUecKMe U XUMHUUeCKWe CBOWCTBA, TpUMeHeHWe, CIIOCOOBI
rojiyyeHus. KUCI0TeI U COMM.

Moussipubiii  00BEM Ta3oB. PacuéTbl 10 XUMHUYECKUM YypaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojia Kak pacTBopuTesib. PacTBOpHI.
HaceblljeHHble ¥ HeHachIllleHHble pacTBOpbl. PacTBOPMMOCTL BeLLECTB B BOJe.
MaccoBas fo7s1 BellleCTBa B paCcTBOpe. XUMHUUYECKHe CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpPOB B mpuUpOJie U B JKA3HU 4esioBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHHe MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOHBIX BOJ,.

Knaccudukaiusi Heopranuueckux coefuHeHuit. Okcugbl. Knaccudukanys
OKCHZIOB:  cosieobpasyroiijie  (OCHOBHBIe, KHUCJIOTHble, amdoTepHbie) U
HecosieoOpa3ytome. HomeHknatypa OKCHAOB. Pusnyeckue U XUMHUUECKHUe
CBOMCTBa OKCU/OB. [lo/lyueHre OKCUIOB.

OcHoBanusi. Knaccudukaiyss oCHOBaHMM: IIENOYM W HepacTBOPUMbIe
ocHOBaHusA. HomeHknatypa ocHOBaHui. dusnueckue U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [losiyueHrne OCHOBaHUU.

Kucnotel. Knaccudukanusi kuciaor. HomeHkaTypa KACa0T. @u3nueckue U
XMMUUeCKre CBOMCTBa KMCAOT. Psj aktuBHOCTM MeTa/uioB H. H. bekerosa.
[TomyyeHue KUCIIOT.

Comu. Homenksatypa cosner. dusnueckue U XMMHAUYeCKUe CBOMCTBA COJIeM.
[Tonyuenue cosen.

['eHeTHuecKasi CBA3b MeX/y K/IaCCaMU HeOPraHUYeCKUX COeMHeHUN.

Xumuueckuti 3KcnepumeHm:

KaueCTBeHHOe Orpe/ie/ieHre COZiepyKaHrsl KUC/IOpoJa B BO3ZyXe, I0JIyueHue,
cobupaHve, pacrio3HaBaHHWe W W3y4yeHWe CBOWCTB KHCJIOPOAQ, HaOmro/eHre
B3aMMO/IeMICTBUSI BeIleCTB C KHUCIOPOZAOM M YC/JIOBUSI BO3HUKHOBEHHUS W
npeKpalleHusi ropeHust (Tokapa), O3HaKOMJIeHHWe C oOpa3llaMd OKCHZOB WU
OMMCaHWe WX CBOMCTB, TMoOydyeHHe, coOupaHWe, pacrio3HaBaHWe U U3yueHUe
CBOWCTB BOZOpOJia (ropeHMe), B3aUMOZEHCTBHE BOAOpoJa ¢ okcugoM menu (I1)
(BO3MOYKHO MCTOJIb30BaHMe BUeoMaTepuasoB), Hab/oeHre 00OpaslioB BellecTB
KoiMuecTBOM 1 MoOJb, HCC/iefloBaHME OCOOEHHOCTel pacTBOpPeHUs BeIeCTB C
pas/MYHOM pPacTBOPUMOCTBIO, TIPUTOTOBJIEHHWE PAaCTBOPOB C  ONpefenéHHOU
MaCCOBOM [l0J/iIeld PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJABI C MeTasjlaMu
(HaTpueM M Kasbl[ieM) (BO3MOJKHO MCII0J/Ib30BaHUe BUieOMaTepHuasioB),



vcciejoBaHe 00pa3lioB  HeOpraHWuUeCKWX BeIecTB pa3/MUHbIX  K/acCoB,
HabmoZieHe U3MeHeHUsI OKpaCKu MH/IMKAaTOPOB B pacTBOpPaX KUCJIOT U lije/iouel,
v3yueHue B3aumozencTBus okcuga meau (II) ¢ pacTBopoM CepHOM KUCJIOTHI,
KUC/IOT C MeTa//laMH, peakLUi HeuTpaJu3alyH, TI0JydeHrue HepacTBOPUMBIX
OCHOBAHWH, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, pelLleHHe
SKCMepUMEHTATbHbIX 33/lau M0 TeMe «BaKHellllMe K/IacChbl HeOpraHW4YecKuX
coeIJUHEHU».

Ilepuoguvecknii 3akoH u Ilepuoanueckas cucreMa XMMHYECKHUX
ynemeHTOB [I. V. MenpeneeBa. CTpoeHue aroMoB. XHMMHUYeCKas CBf3b.
OKuC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiuu

[TepBble TOMBITKU KacCU(MUKALUM XUMHUUYECKUX 3eMeHTOB. [loHsiTHe O
rpyImax CXOJHbIX 37eMeHTOB (1jeJIOYHble M L[e/I0UHO3eMe/IbHble MeTaslbl,
rajIoreHbl, THePTHBIE ra3bl). DJIEMeHThI, KOTOpbie 00pa3yroT aM(bOTepHbIe OKCHU/IBI
Y TUJIPOKCU/BI.

[Teprognuecknit 3aKoH. [Tepuoanueckas cucteMa XMUMHUYECKHUX 371eMeHTOB /1.
N. MengeneeBa. KopoTkonepuogHasd U [JJAHHOIIEPUOAHAS hopmbI
[Teproauueckor cucTeMbl xuMuueckux 31eMeHTOB [. V1. MenzeneeBa. [lepuoabl
YU rpynmbl. PU3NYECKUW CMBICT TIOPSIAKOBOIO HOMEpa, HOMEpPOB Mepuojia U
TPYIIbI 3/IEMEeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX szep. M30Tormbl. 3/meKTpoHbl. CTpoeHue
9JIEKTPOHHLIX ~ 000/10ueK  aTtoMoB TiepBbIX 20 XWMWUECKHUX  37IeMEHTOB
[Tepuoanueckou cuctembl [I. WM. MeHgeneeBa. XapaKTepUCTHUKA XUMHUUECKOIO
371eMeHTa 10 ero nojoxeHuto B [lepuoanueckoit cucreme /. . MeHpesneeBa.

3aKOHOMEPHOCTH HW3MEHeHUsl pajuyca aTOMOB XUMHWYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/UIMueCKHUX CBOMCTB MO rpynraM U MepruojaMm.

3HaueHue [Teprogrueckoro 3akKoHa U ITeprorueckor CMCTeMbl XUMHUYeCKHX
57IEMEHTOB [/l pa3BUTHsA HaykKu U mpakTuku. [. VI. MeHpeneeB — yuéHbIM U
IPaKJAaHUH.

Xvumuueckas cBsisb. KoBaseHTHas (To/isipHasi W HeNoJiIpHAasi) CBS3b.
OJIeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3/1eMeHTOB. VIOHHast CBSI3b.

Crerienb oOkucieHUs.  OKHC/IUTEbHO-BOCCTAHOBUTE/IbHbIE  PEaKLUU.
[Tpouieccol OKHC/IeHUs1 U BOCCTaHOB/IeHKS. OKUC/IUTENU U BOCCTAaHOBUTEIH.

Xumuueckuil 3KcnepumeHm:

r3yueHrue oOpasiloB Bell[eCTB MeTa//IOB W HEMeTasyIOB, B3auUMO/IeCTBUE
TUAPOKCHJA LIMHKAa C pacTBOpPAaMM KHMC/JOT U IIleJiouel, TMpOBe/leHHWe OMbITOB,
WITIOCTPUPYIOLUX ~ TIPUMEPBbl  OKUCJIUTEbHO-BOCCTAHOBUTEJIbHBIX  PeakLAu
(ropeHue, peaki|uM pa3/i0o>KeHUs, COeJUHEHUS]).

MesicnpedomemHble cesi3u



Peanu3aiys MeXnpeJMeTHBIX CBsi3ed IpPUA M3yuyeHWM XMMHUM B 8 Kiacce
OCYLI[eCTB/ISIETCSI Uepe3 HCIO/b30BaHWe KaK OOIMX eCTeCcTBeHHO-HayUHbIX
MOHATUM, TaK U MOHSTUM, SIBJISIOLIUXCS CUCTEMHBIMU [JIs1 OT/E/IbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOr 0 LIUKJIa.

OOb1ue ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIN (DakT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, Kl1acCUpUKaIUs, TepUoJUYHOCTb, HabmomeHue,
9KCIIepUMEHT, MOZie/IMpOBaHue, u3MepeHue, MoJellb, siBJIeHHe.

®du3nKa: Marepusi, aToM, D3JIEKTPOH, IIPOTOH, HEWUTPOH, WOH, HYK/IHUZ,
M30TOMbl, PaZMOAaKTUBHOCTb, MOJIEKY/Ia, 3JIEKTPUUYECKUW 3apsiji, BeleCcTBO, Teso,
00BEM, arperaTHoe COCTOSTHHE BeIl[eCTBa, T'a3, (hU3NUecKre BeTUUHHbBI, eJUHUI[bI
r3MepeHus, KOCMOC, TIJIaHeThl, 3Bé3/bl, ComHIe.

buonorus: porocunTes, ApixaHue, buocdepa.

leorpadus: atMmocdepa, rugpocdhepa, MHHepasibl, TOpPHble TMOPO/bI,
TOJie3HbIe UCKOMaeMble, TOTIJIMBO, BOJHbIE PECYPCHI.

9 K/IACC

BeiecTBo U XMMHUUeCKas peakius

[Teproanueckuii 3aKOH. [leproueckasi CMCTeMa XMMUYECKUX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTA B W3MEHEHWM CBOWCTB
XMMHWYECKUX 3/IEMEHTOB TIePBbIX TPEX T[epUOJIOB, Kalusl, KaabLUsl WU UX
COeIMHEHWMA B COOTBETCTBUM C TIOJIO)KeHWeM 3jeMeHTOB B Ilepuoguueckoit
CUCTeMe U CTPOeHHeM UX aTOMOB.

CTpoeHure BellleCTBa: BUJbl XWUMHYECKOW CBSI3U. THIbI KPUCTa/ITMYECKUX
PeIIETOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIAa KPUCTA/UVIAUYECKOU PeLfTKU U
BU/Ia XUMUYECKOH CBSI3U.

Knaccudukaliiys 1 HOMEHK/IaTypa HeOpraHW4YeCcKuX BeleCcTB. XUMHUeCKue
CBOMCTBA BeILeCTB, OTHOCSILUMXCS K PAa3/MYHbIM KjacCcaM HeOpraHhueCcKux
COeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHWYeCKUX BeLeCTB.

Krnaccudukaiys XuMUYecKrUx peakLyMi Mo pa3/IMuHbIM MpU3HaKaMm (10 YrCTy
M COCTaBy YUYaCTBYHOI[MX B peaklWU BeleCTB, MO TeIrIoBOMYy 3(@eKTy, Mo
V3MeHEHHIO CTereHell OKUC/IeHUS XUMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4aCTHIO KaTaau3aTropa). JK30- M SHAOTepMUYeCKHe peakluy, TePMOXUMUYECKHUe
ypaBHEHMUS.

[ToHsATHE O CKOpPOCTHM XUMHUecKod peakiyd. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKHUX peakiusix. [IoHATHe O rOMOTeHHbIX U reTepOreHHBIX
peakuusx. [lonaTue o katanuse. [ToHATHEe O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/USIOI[ME HAa CKOPOCTh XUMHUUYECKOW peaklud U T0JIO)KeHHe XWMHUYeCKOro
paBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTEIbHBIE  peakldd,  37eKTPOHHBIM  6amaHc
OKHCJIUTe/IbHO-BOCCTAHOBUTENBHOM peakiyu. CocTaBieHve ypaBHEHWUU



OKMUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ pPeakLuii C  MCIO/Ib30BaHUEM  MeTo/a
3/IeKTPOHHOTO HasnaHca.

Teopust 3/1eKTPOJIMTUUECKOM AUCCOLMALIMU. DJIEKTPOIUTHI U HESJIEKTPOJIUTHI.
KaTroHbl, aHWOHBL. MeXaHH3M [UCCOLMALMU BelecTB C Pa3/MUHbIMUA BUJIaMU
XUMHU4eckol cBsizu. CTerneHb Auccouyau. CubHbIe U cy1abble 3/1eKTPOJIUTHI.

Peakiiu MIOHHOTO 0OMeHa. Y C/IoBUsI POTeKaHUsT peakliii MIOHHOTO 0OMeHa,
MOJIHbIe Y COKpallléHHble HOHHbIe YypaBHeHWs peakuui. CBOWCTBa KHCJIOT,
OCHOBaHMM U cojiei B CBeTe TMpeACTaB/leHUl 00  37eKTPOIUTAYECKOU
auccouyanuu. KauectBeHHble peaklivy Ha UOHBL. [IoHSITUe O THAPOIH3e COMe.

Xumuueckuil 3KcnepumeHm:

O3HaKOMJIEHHE C MOJe/sIMM KPUCTa/UIMYeCKUX peLIETOK HeOpraHM4eCKUX
BeleCTB — MeTa/ZIOB U HeMmeTa/uloB (rpadura M anmasa), CJIOKHBIX BeIeCTB
(x7opyuza HaTpus), UCC/IeJOBaHUe 3aBUCMMOCTH CKOPOCTHM XMMMWUECKOM peakLuU
OT BO3ZEWCTBUA pa3/UUHBIX (PAaKTOPOB, WCC/AE[0BaHUE >J/IeKTPOIPOBOJHOCTH
pacTBOpPOB BelL[eCTB, Mpoljecca AUCCOLMALMM KUC/IOT, Le/louyed U CoJsed
(BO3MOXKHO  WCIIO/Ib30BaHWE BH/IE0  MaTepuasoB), TIpOBeJileHUe  OIbITOB,
WTIOCTPUDPYIOIIUX ~ TPU3HAKW  TIPOTeKAaHWs  peakUWi HMOHHOrO  oOMeHa
(obpa3oBaHue o0cajika, BblJe/NeHUe Ta3a, obpa3oBaHWe BOJbI), OIbITOB,
W/UTIOCTPUPYIOLUX ~ [IPUMEPbl  OKUC/IUTe/IbHO-BOCCTAHOBUTE/IBHBIX  peakKLUi
(ropeHue, peaklLMu pa3/iO>KeHHsl, COeJUHEeHUsI), paclio3HaBaHWe HeopraHuyecKux
BELIeCTB C TIOMOILIBIKD KAayeCTBEHHbIX peaklMid Ha MOHbI, pelleHue
5KCIepUMeHTabHbIX 3a/au.

HemeTa/l/ibl U UX COeJUHEHUS

OOmiass  XapakTepucThka ranoreHoB. (OcCOOeHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerleHW OKvciaeHus. CTpoeHue U ¢u3nuecKre CBOMCTBA MPOCTHIX
BElIeCTB — TajoreHoB. XHMHYeCKHMe CBOWCTBAa Ha TMpUMepe  XJjopa
(B3auMoOJielicTBME C MeTal/laMM, HeMeTaljlaMM, ILiesiouaMu). XJIOpOBOZJOPOZ.
ConsiHasi KMC/I0Ta, XMMUYECKHWe CBOMCTBA, MOJiydyeHWe, NpuMeHeHue. [lelicTBue
XJIopa ¥ XJIOPOBOJOPO/la Ha OpraHM3M uejioBeKa. BakHeiillue x/opufpl U UX
HaxoX/leHre B TIpUpo/e.

O6m1ast xapakrepuctuka 3neMeHToB VIA-rpynmbl. Oco0eHHOCTH CTpOeHuUst
aTOMOB, XapaKTepHble CTereHu OKuciaeHUs. CTpoeHue W (PU3MUeCcKue CBOMCTBA
MIPOCTBIX BeLeCTB — KUCA0pPOJa U Cepbl. AJIZIOTPOIHbIE MOAU(UKALIMKA KUCIOPOAA
U cepbl. XUMuyeckue CBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHUe, (PU3nMUecKue U
XUMHUUecKre cBoMcTBa. OKCHUIbI cepbl KaK Tpe/CTaBUTeNM KHUCIOTHBIX OKCHU/IOB.
CepHass KuClOTa, GuU3NUeCKWe U XUMUYeCKHWe CBOMcTBa (oOmme  Kak
Npe/iCTaBUTeNA Kjacca KUCJIOT M crelrduueckude). XUMHUYeCKHe peakLvy,
Jle)kalllie B OCHOBE TMPOMBIIIJIEHHOTO criocoba TMOMy4yeHusi CepHOW KHCJIOTHI.
[TpriMeHeHre cepHOI KUCAOThI. COIM CepPHOM KUC/IOThI, KaueCTBeHHAasi peakLivs Ha



cyibdar-uoH. Haxok[jeHrve cepbl U e€ coelMHEHWW B MpUpoje. XUMHUYECKOoe
3arpsi3HeHUe OKpY’Karolllel cpefibl COeIMHEHUsIMU Cepbl (KUC/IOTHBIE [TOXK/IH,
3arpsi3HeHue BO3/Jyxa U BOJI0EMOB), CIIOCOOBI ero TpeioTBPalLleHusl.

OOb1jasi xapakTepucThka 3/ieMeHTOB VA-rpyribl. OcobeHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTENeHW OKHUC/IeHHs. A30T, paclpoCTpaHeHWe B MPUPOJE,
(du3uyeckre U XUMUUeckue cBoicTBa. KpyroBoport a3ora B rpupo/ie. AMMHUaAK, ero
(hu3uUeckre ¥ XMMHUUYeCKHe CBOWCTBa, MoyueHrde U npuMeHeHue. Co/ii aMMOHUS,
vx (r3uYecKre U XMMHUYeCKHe CBOKWCTBA, MpUMeHeHWe. KauecTBeHHast peakiusi Ha
MOHBbI aMMOHUS. A30THas KMCJ/IOTa, eé mojiyueHue, GU3NUeCKre U XUMUUeCKHe
cBoiicTBa (0OIMe Kak TpeACTaBUTeNsl Kaacca KUCIOT U Crieluduueckue).
Wcrnonb3oBaHWe HUTPATOB U COJied aMMOHMSI B KaueCTBe MHHepasbHBIX
yAobpeHuii. Xumuueckoe 3arpsisHeHHe OKpy»Katollleil cpefibl CoeIMHeHUsIMU a30Ta
(KAC/IOTHBIE [IOXKAW, 3arpsi3HeHWe BO3/AyXa, TOoYBbl W BoAoéMoB). Docdop,
a/uIoTponHble Mogudukaimu ¢docdopa, Puanueckve M XUMHUUYECKUEe CBOMCTBA.
Oxcup docdopa (V) u dbocdhopHas kKucnora, prsndeckre U XMMUUeCcKue CBOMCTBaA,
nosiyueHue. Vicronb3oBaHue GochaToB B KaueCcTBe MUHEPA/IbHBIX y100peHMiA.

OObuast xapaktepucTvka 31eMeHTOB [VA-rpyrmmbel. OcO6eHHOCTH CTpOeHUs
aTOMOB,  XapakTepHble  CTelleHW  OKWCJIeHUsl.  YTJepoJ,  a/yIOTPOIHbIe
MOAU(UKALUYA, pacnpoCTpaHeHue B TIpUpofe, (usMueckue W XUMHUYECKHe
cBoucTBa. Afcopbiusi. KpyroBopor yriepoza B ripupoze. OKcuabl yriaepoja, ux
(dbusrueckue W XUMUUeCKHMe CBOWCTBA, /[eWCTBUE Ha J>KMBble OPraHU3MBl,
roJiyueHre W TIpUMeHeHWe. DKOJIoThyecKue TpobsieMbl, CBsi3aHHbIE C OKCHIOM
yrneposa (IV), rumore3a T1/106a7pHOTO TIOTEIVIEHHSI K/WMaTa, TTapHUKOBBIN
s dekT. YronbHasi KUCI0Ta U e€ Co/d, UX (hU3rueckue U XuMHUUYeCcKue CBOMCTBa,
rnonyyeHue U TipuMeHeHWe. KauecTBeHHasi peakiMss Ha KapOOHAaT-HOHBI.
Vcnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeThCKOM
XO35UCTBe.

[TepBoHaya/ibHBIE TIOHATHS 00 OPraHUYeCKUX BelllecTBax Kak O COeJUHEeHUSIX
yrjepoja (MeTaH, 5TaH, 3TU/EH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCyCHasi KUC/I0Ta).
[TpuposHble WCTOYHUKU YIJIEBOJOPOZOB (yrojib, TIPUPOAHBIA ra3, He(Thb),
MPOAYKThl UX TepepaboTku (6eH3UWH), WX POAb B ObITY W TIPOMBILIJIEHHOCTH.
[ToHsTHE 0 OMOJIOTHYECKH Ba)KHBIX Bell[eCTBaX: KHpaX, Oeskax, yrjieBojax — U ux
poJM B OKW3HM UejoBeKa. MaTepuasbHOe eJIWHCTBO OpraHWYecKux W
HeopraHuYecKUx CcoeIMHeHUM.

KpemMHuii, ero @usnueckue U XUMUUECKHe CBOMCTBa, TII0/lyueHUe U
npuMeHeHre. CoefniHeHUss KpeMHUsst B Tipupoje. OOmue mpezcraBieHusi 00
okcuge kpemHus (IV) u kpemHueBou kucote. CHUMMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIIEHHOCTU. BakHeiiIllMe CTpouTenbHble MaTepHasbl: KepaMHUKa,



CTeK/I0, 1ieMeHT, 0eToH, kese300eToH. [Ipob6sieMbl Ge30MacHOTO HCIOJ/Ib30BaHUS
CTPOUTE/IbHBIX MaTeprasioB B MOBCEHEBHOU »KU3HHU.

Xumuueckuil 3KcnepumeHm:

r3ydyeHue 00Opa3ljoB HEOPraHWYEeCKHX BeIeCcTB, CBOWCTB COJSTHOW KHC/IOTHI,
TpoBe/ieHre KaueCTBeHHBIX Peaki[iii Ha XJIOpPU/I-MOHBI U HaO/IoieHre TPH3HAKOB
MX TIPOTEKaHWs, OMbIThbl, OTpakawolue (UNUecKue W XWMHUYeCKhe CBOMCTBA
rajoreHoB M WX CoeJvHeHWH (BO3MOXXHO MCIIO/Ib30BaHUE BH/eOMaTepuasioB),
O3HaKOMJIeHHe C oOpa3ljamMu XJIOpuZoB (TajJioTeHH/0B), O3HAKOMJIeHUe C
obOpasilaMu ceppl W e€ coeJuHeHUsSMH (BO3MOXXHO  HCIIO/h30BaHHE
BU/IeOMaTepHasioB), Hab/roZieHre rpoiiecca o0yT/IMBaHUs caxapa I, IelCTBheM
KOHLIEHTPUPDOBAHHOM CEPHOM  KHUCJIOThI, M3y4Y€HHe XUMUYECKUX CBOMCTB
pa30aB/IeHHOM CEepHOI KMC/IOThI, POBeieHHe KaueCTBEeHHOW peaKIMM Ha CyJibdar-
MOH W HabJsto/leHre TIpM3HaKa e€é MpOoTeKaHWs, O3HaKOMJieHWe C (DU3nuecKUuMu
CBOMCTBaMHU a3oTa, ¢ochopa M HUX COeAUHEHUU (BO3MOKHO HCIIO/Ib30BaHUE
BU/leOMaTepHrasioB), obpa3ijamMu a30THBIX U (HOCHOPHBIX yAOOpeHu, MomydyeHue,
cobupaHve, paclio3HaBaHWe W W3y4yeHMe CBOWCTB aMMHUaKa, IIpOBejleHHe
KaueCTBeHHbBIX peaklMi Ha MOH aMMOHUS U PocdaT-uoH U M3yyeHue NpU3HaKOB
HX TIPOTEKaHUsl, B3aUMO/IEMCTBYE KOHL[EHTPUPOBAHHOW a30THOU KHUCJIOThI C Me/IbIO
(BO3MO>XXHO HCI0J/Ib30BaHue BHU/IeOMaTepUasoB), H3ydeHue Mo/iesien
KPUCTa/UTMUeCKUX DEIIETOK anaMasa, rpadura, (QysiepeHa, O3HaKOMJIEHUE C
1poileccoM afcopOI[My PACTBOPEHHBLIX BeIeCTB AKTUBUPOBAaHHBIM YIIEM W
yCTPOMCTBOM TIPOTHMBOTa3a, Mojay4yeHWe, coOupaHue, pacrio3HaBaHHe W W3ydeHUe
CBOMCTB YTJIEKMCJIOTO Tra3a, MPOBe/ieHre KaueCTBeHHbIX peakiMii Ha KapOoHaT u
CWIMKaT-UOHbl M U3yueHWe T[IPU3HAKOB UX T[IPOTEKaHHs, O3HAaKOMJIEHHWEe C
MPOAYKI[Me CWIUKAaTHOM TPOMBIIUIEHHOCTH, pellleHre 3KCIeprMeHTalbHbIX
3a/1au 110 TeMe «Ba)kHel1IMe HeMeTalibl U UX COeJUHEHUST».

MeTtanibl 4 MX COeJMHEeHUS

OO0111ast XxapaKTePUCTUKA XUMUUECKUX 37IeMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
ux nonoxeHusi B Ilepuoguueckor cucteMe XUMHUUYecKux »3yemeHToB [. U.
MeHgeneeBa 1 cTpoeHusi aToMOB. CTpoeHre MeTassioB. MeTanivueckasi CBsi3b U
MeTaj/yidueckass  KpUCTa/yidueckass  pelliéTKa.  OJeKTPOXUMHUYECKUW  psf
HarpsbkeHU MeTaioB. @usnueckre U XMMHUUeCKre CBOWCTBa MeTasuioB. O61ue
criocobbl  TIo/TydeHUst MeTasiioB. IIoHATHE O KOPpPO3WM MeTaslyIOB, OCHOBHBIE
criocobbl 3amMTHl UX OT Koppo3uu. CrutaBbl (CTasib, YyT'yH, AIOPAJIOMUHUMH,
OpoH3a) 1 UX MpuMeHeHue B OBITY U TPOMBIIILJIEHHOCTH.

[IlesiouHble MeTaibl: Mo/ioKeHHWe B [leproguueckoil cUCcTeMe XUMUYECKUX
snemenToB [I. M. MeHzeneeBa, CTpoeHUe WX aTOMOB, HaXOX/eHHe B TPUPOJeE.
du3nueckre U XUMUYECKUe CBOMCTBA (Ha rpuMepe HaTpus M Kanus). OKCUABI U



TUAPOKCUABI HATpUsi M Kanus. lIpuMeHeHMWe II1eJIOYHBIX METa/lIOB U UX
coeIMHEeHUH.

[IlenoyHO3eMeNIbHBIE MeTa//Ibl MarHUM W KajlbLMW: TIOJIOKEHWEe B
[Teproauueckol cucteMe XxumMuueckux snemeHToB [I. V. MeHzeneeBa, CTpoeHUe
HX aTOMOB, HaxOX/leHue B rpupoe. Pusnueckue U XMMHUUYeCKre CBOMCTBA MarHUs
U Kajiblusl. BakHeiliive coefauHeHMs1 Kaibliusi (OKCHJ, THIPOKCHUZ, COJIM).
JKécTKOCTb BOJIBI M CITOCOOBI €€ yCTpaHeHHsl.

AJTFOMUHUWN: TI0JI0KeHre B [lepuoanueckor cucteMe XUMUYECKHUX 3/IEMEHTOB
. N. MenpeneeBa, CTpoeHUe aTtoma, HaxoX[eHue B Tpupofe. dusnuueckue U
XMMHUeCKHe CBOMCTBa atOMUHUSL. AM(OTepHbIe CBOMCTBA OKCHU/IA U TMJPOKCH/A
ATFOMUHMUSL.

JKene3o: nosioxkenue B Ileprogrueckor cucteMe XMMUUECKUX 371eMeHTOB /1.
. MeHnpneneeBa, CTpoeHUe artoma, HaxoxjeHue B rpupozge. dusuyeckve u
XUMHUEeCKHe CBOMCTBA xese3a. OKcubl, TUAPOKCUbI U conu xene3a (1) u xxenesza
(III), ux cocraB, CBOMCTBA U MOJIy4YEHHE.

Xumuueckuil 3KcnepumeHm:

O3HaKOM/ieHHe C obpa3llaMM MeTa/yIoB W CIUVIaBOB, HUX (U3MUYeCKUMHU
CBOMCTBaMH, M3y4yeHHe pe3y/JbTaTOB KOPPO3UU  MeTa/VIoOB  (BO3MO>KHO
WCIIO/Tb30BaHNe BHIeOMAaTepHanoB), 0COOeHHOCTell B3aMMOJEHCTBUS OKCH/A
Ka/JbLI¥sl W HaTpusi C BOJOM (BO3MOXXHO MCII0/Ib30BaHUE BHEOMaTepUasIoB),
HCC/ie[JoBaHUe CBOMCTB KECTKOW BO/IbI, TIpOLiecca TOpeHHs >kKejie3a B KUC/IOPO/ie
(BO3MOKHO  WCMOJIb30BaHWE  BU/IEOMAaTepUasioB), TMPU3HAKOB MPOTEKaHUs
KauyeCTBEeHHbIX peaklMi Ha WOHbBI: MarHus, KaJjbLUs, aJlOMUHHUS, LIMHKA, >Keje3a
(I1) u xene3a (III), meau (II), HabMOEeHWE U OMMCAHKE TTPOIIECCOB OKpAIlTUBaHUS
IJlaMeHW HWOHaMW HaTpusl, KaJiusi W Kanbldsd (BO3MOKHO HCIOJIb30BaHUE
BU/IeOMaTepUaioB), UCC/IeIOBaHMEe aM(pPOTEPHBIX CBOWCTB TMAPOKCUA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIePUMEHTA/IbHBIX 3a/1au M0 TeMe «BakHeUime
MeTaJl/Ibl U UX COeJUHEHUSI».

XHMHUA U OKpYyKamlilas cpeja

BeilectBa ¥ MaTepuanbl B TIOBCEIHEBHOM >KM3HU uesoBeka. be3oracHoe
WICTI0/Tb30BaHKe BeIeCTB M XUMUUECKHUX peakiuii B ObITy. [lepBast TIOMOIIb TIpH
XUMHUECKUX 0’KOTaX U OTPaBJIEHUSIX.

XvMHUecKoe 3arpsi3HeHWe OKpy»Karollel cpebl (MpeesbHasi AOMyCTUMast
KOHIIeHTpalus BelllecTB, Aanee — [1/1K). Poib XxumMuu B peliieHUN 3K0JIOTMYeCKUX
npobJiem.

Xumuueckutl 3Kcnepumenm;

n3ydyeHre 00pasiloB MaTepranoB (CTEK/O, CIUIaBbl METaJ/IOB, TOJHUMEpPHbIE
MarepHraJbl).

MescnpedmemHble ces3u



Peanu3aiisi MeXXTmpeJMeTHBIX CBsi3eil TpU W3yYyeHUM XUMUU B 9 Kjacce
OCYII[eCTB/ISIETCSI Yepe3 HCIO/b30BaHWe KaK OOIMX eCTeCcTBeHHO-HayUYHbIX
TIOHSITUH, TaK U TIOHSITUH, SIBJISIOLIMXCS CUCTEMHBIMU JIJisl OTZe/IbHbIX MPe/IMeTOB
eCTeCTBeHHO-Hay4YHOT0 LIUK/Ia.

OO01ue ecTeCTBeHHO-HayuHble TOHSTHSI: Hay4HbIM (DaKT, TUIOTe3a, 3aKOH,
TEOpWsl, aHaau3, CUHTe3, KlaccuduKalusi, TepUOAUYHOCTh, Hab/rozeHue,
9KCIIEPUMEHT, MOJie/IMpOBaHue, W3MepeHWe, Mojie/ib, sBJieHWe, TMapHUKOBbBIN
3¢ deKT, TeXHOMOT s, MaTepUaIbl.

dusmuka: maTepusi, aTroM, 37eKTPOH, TIPOTOH, HEWTPOH, WOH, HYKJIUZ,
W30TOIbl, PaJJM0aKTHBHOCTb, MOJIeKysa, 3/IeKTPUUeCKUM 3aps], TPOBO/HUKH,
TIOJIYTIDOBO/IHKY, — /IUAMEKTPUKH, (POTOI/eMEeHT, Bel|eCTBO, Teso, O00béM,
arperaTHOe COCTOSIHUe Bell[eCTBa, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTA/UTAUeCKast
pelléTKa, CIiaBbl, (U3UUecKre BeJWYWHbI, eJUHUIbI U3MepeHUs], KOCMHUecKoe
MIPOCTPAHCTBO, M/IaHeThl, 3B€371b1, CosHLe.

Bbuonorust: doTocuHTe3, AbIxaHue, OWocdepa, KOCHCTeMa, MHUHepasbHbIe
yA00peHusi, MUKPO3/IeMeHThI, MAaKpO3/IeMeHThI, TUTaTe/TbHbIe BelljeCTBa.

leorpadus: armocdepa, rugpocdhepa, MuUHepadbl, TOPHble TIOPO/HbI,
ToJie3HbIe HCKOTlaeMble, TOTIMBO, BO/IHbIE pecypchl.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHSA IIPOI'PAMMBI IIO
XMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATBI

JINuHOCTHBIE pe3yabTaThl OCBOEHHUS TIPOrpPaMMbl OCHOBHOTO OOIIIero
oOpa30oBaHus JOCTUTAIOTCS B XOJle OOydeHUWs XUMUM B eJUHCTBe ydeOHON M
BOCITUTATEIbHOM [IeTe/IbHOCTU B COOTBETCTBUM C TPAJULMOHHBIMUA POCCUMCKUMU
COLIMOKY/IbTYPHBIMU U /IYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, TIPUHSATBIMU B
o0IlecTBe TMpaBWaMU W HOPMaMU TIOBeZieHWs] W CIOCOOCTBYIOT TIpoIljeccam
CaMOTI03HaHUsI, CAMOPA3BUTHS U COL[MAA3ALMU 00yUaroIIuXCsl.

JINUHOCTHBIE ~ pe3y/lbTaThbl  OTPaKalOT  TOTOBHOCTh  OOyYaroIMXcs
PYKOBO/ICTBOBATbCSI CHCTEMOW TO3WUTHMBHBIX I1[eHHOCTHBIX OpUeHTaluid U
pacivpeHye OnbITa JesiTe/lbHOCTA Ha e6é OCHOBE, B TOM YMCJIe B YaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

L[EHHOCTHOT'O OTHOILIEHUS] K OTeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
¥ Hay4yHOMYy Hac/jeJul0, TOHUMaHWsl 3HAaueHWUs XMMUUeCKOW HayKu B >KU3HHU
COBPEMEHHOr0 00I1[eCTBa, CIIOCOOHOCTU BJaZieTh JOCTOBEPHON WHGopMarueld o
repeJiOBbIX [OCTHKEHUSIX U OTKDPBITUAX MUPOBOM W OTEYECTBEHHOW XHMWH,
3aMHTEPeCOBAaHHOCTH B HayUHBIX 3HAHUSIX 00 yCTPONCTBe MHpa U 00I1IeCTBa;

2) rpaXXJaHCKOr0 BOCIIUTAHUSA:

Mpe/CTaBleHUs] O COLMA/JIbHBIX HOPMax UM TMpaBWIax MeXIMUHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIleCTBEHHO
MoJie3HOHM,  yuyeOHOMCC/ie[lOBaTeIbCKOM,  TBOPUECKOM UM JPYrMX  BUjax
JlesiTe/TbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HON COBMECTHOH [1esiTe/IbHOCTH TIpU
BLITIOJTHEHUM y4eOHBIX, TI03HABaTe/bHBIX 3a/lay, BBITIOJHEHUM XUMHUYECKUX
9KCIepPUMEHTOB, CO3/laHH1 yueOHBIX TIPOEKTOB, CTPeM/IeHUs K B3aUMOTIOHUMaHUIO
YW B3alMOITIOMOILI[M B TIpollecce 3TOM yueOHOM [leATeNbHOCTH, TOTOBHOCTU
OLleHMBaTb CBOEé TIOBeJleHMe U TIOCTYNKM CBOWMX TOBapullled C TO3ULUU
HPaBCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HaHUS MOC/IeCTBUM MOCTYITKOB;

3) leHHOCTH HAay4YHOT0 MO03HAHHUA:

MHPOBO33peHYEeCKHe TMpeJCTaB/IeHUsI O BeleCTBe U XUMUUYECKOM peakLuH,
COOTBETCTBYIOLLIME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKHM U COCTaBJISIOLHAE
OCHOBY [I/Isl TIOHUMaHUsI CYIIJHOCTM Hay4YHOW KapTWHBI MHpa, Mpe/CTaBieHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPa3BUTUSI TMPHUPO/IbI, B3aWMOCBS35X UYejioBeKa C
MPUPOJHOU CPeJIOr, O POJIM XMMUM B MO3HAHUY 3TUX 3aKOHOMEPHOCTEW;

M03HaBaTe/IbHble MOTHMBBI, HaripaB/e€HHbIe Ha TMOJyYeHUEe HOBBIX 3HAHWUW MO
XMWY, HeoOXoauMble [t 00BsiCHeHUs HaO/MIO/jaeMbIX TIPOLIECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(OPMAI[MOHHOW M UUTaTeJbCKOW KY/IbTYpbl, B TOM UHC/Ie
HaBBIKOB CaMOCTOsITe/TbHOM paboThl C yueOHBIMUA TeKCTaMH, CIIPaBOUHOM



UTepaTypod, [JOCTYMHBIMA TeXHUUEeCKUMU CpeACTBaMU MWH(POPMAaI[MOHHBIX
TeXHOJIOTUI;

vHTepeC K OOyueHHI0O U TIO3HaHUIO, /H0003HATeNHHOCTh, TOTOBHOCTH U
crocobHOCTL K camooOpa3oBaHMIO, TIPOEKTHOM U WCC/Ie[I0BaTe/IbCKOU
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HallpaB/IeHHOCTA W YPOBHS O0OyueHHs B
JanbHeMIIIeM;

4) dpopMupoBaHUA KY/JILTYPbI 3/[0POBbSI:

OCO3HaHWe IIeHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY
3/JOPOBbI0, YCTAaHOBKM Ha 37I0POBBIM 00pa3 >KM3HH, OCO3HaHHWE TMOC/Ae[CTBUN U
HEeTIpUSATHE BPeJHbBIX TIPUBbIUEK (YITOTpeO/IeHsT a/TKOTO/Is], HAPKOTHUKOB, KypeHus),
HeoOXoAMMOCTA COOJroleHnst TIpaBu/  Oe30rmacHOCTH mpu  obOpalrieHun  C
XUMHUUeCKUMH BellleCTBaMU B OBITY U peasibHOMN >KU3HMY;

5) TPYAOBOr0 BOCIIUTAHMS:

WHTepeC K MPaKTUueCcKoMy U3yueHHto rpodeccuii ¥ TpyJa pa3iuyHOro poja,
yBaKeHHWe K TpyAy U pe3y/ibTaTaM TPYZOBOW [leATeTbHOCTH, B TOM UHC/Ie Ha
OCHOBe TIpUMEHEeHMs TIPeIMETHBIX 3HAaHWK 110 XWMHH, OCO3HAHHBLIM BBIOOD
VHAVBUYyaJbHON TPaeKTOPHH TPO/I0/DKeHUs] 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
HMHTEPEeCOB U CITOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U TOTpeOHOCTeH,
yCrelnHoi npodeccroHaTbHON esiTe/IbHOCTH U Pa3BUTHS He0OXOIUMbIX YMEeHUH,
TOTOBHOCTh aZlaliTUPOBAThCsl B MpodeCcCroHanbHOU cpe/ie;

6) 3K0/10rHUeCcKoro BOCIIUTaHUSA:

9KO0JIOTUYEeCKHU liesiecoobpa3HOe OTHOIIeHHWe K TIpUpO/ie KaK WCTOUHHKY
JKU3HU Ha 3emiie, OCHOBe eé CyIlleCTBOBaHUS, MIOHUMaHUe 1IeHHOCTH 3/J0POBOT0O 1
Ge3oracHoro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIEHHE K COOCTBEHHOMY
GbU3MUeCKOMY M TICMXHYeCKOMY 3/I0POBbIO, OCO3HaHHe I[eHHOCTH COOJTI0/jeHus
ripaBu/I 6e30MacHOTO0 MoBe/jeHus Y paboTe C BellleCTBaMU, a TaK)Ke B CUTYaLIUsX,
YTPO>KAIOIIUX 3/10POBBIO Y XKU3HU JTHO/Ie;

CrIocOOHOCTH TIPUMEHSITh 3HAHWSI, TI0/ydyaeMble TPU U3YUeHWUH XUMUH, IS
pellieHus 3a/lau, CBSI3aHHBIX C OKPY’Karollel TIPUPOJHOM CpeioM, [1Jisl TTOBbILLIEeHUS
YPOBHSI  9KOJIOTMUECKOW KYJbTypbl, OCO3HaHUs T/100aJbHOTO  XapakTepa
9KOJIOTUUECKUX TIp00/ieM M TyTel WX pelleHus TIOCPeJCTBOM METO/I0B XUMUH,
9KOJIOTMYEeCKOT0 MBIIILJIeHHUs], YMeHHUsI pyKOBOJCTBOBAThCSI UM B TI03HABATE/IbHOM,
KOMMYHUKAaTUBHOMW U COLIMAJIbHOU TMPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B coctaBe MeTarpeZiMeTHbIX pPe3y/JbTaTOB BbIJENSIOT 3HAUWMble ISl
(dhopMHpOBaHUS MHUPOBO33peHHUSI  OOlljeHayuHble TIOHATHSI (3aKOH, Teopwus,
TIPUHLIUTI, TUTIOTe3a, akT, chucTeMa, MpoLiecc, IKCTIePUMEHT U [IPyToe.), KOTOpbIe
WCTIO/Ib3YIOTCS B eCTeCTBEeHHO-HayUHbIX YyueOHBIX TIpeMeTax W TI03BOJISIOT Ha
OCHOBe 3HaHWM W3 3TUX TpeJMeTOB (OpMHUPOBaTh Mpe/CTaB/ieHHe O 11eJIOCTHOU



HayuyHOW KapTWUHe MHpa, U YHUBepCcajbHble yueOHbIe JeicTBUs (TT03HaBaTe/bHbIe,
KOMMYHHMKaTHBHbBIE, PETYISITUBHBIE), KOTOPble 00ecrieunBaroT (OpPMHpOBaHHE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIJIAHUPOBAaHUIO W OCYIIECTBJEHUIO yueOHOMN
JlesiTeTbHOCTH.

ITo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiCTBHSs

ba3oBbie jioruyecKue JeficCTBUA:

YMEHHUS HCIO/b30BaTh MNPUEMBI JIOTUUECKOTO MBILLJIEHUS TPU OCBOEHUU
3HaHUM: PACKPbIBATh CMbBIC/I XUMHUUYECKUX TIOHSTHUN (BbIZE/SATh UX XapaKTepHbIe
MPU3HAKK, yCTaHaB/IMBaThb B3aWMOCBSI3b C [PYTMMH MOHSATUSIMH), MCII0JIb30BaTh
TIOHATHUS /11 00BSICHEHUST OT/JieNIbHBIX (PAKTOB U SIBJIEHUH, BbIOMPaTh OCHOBaHUS U
KpUTepUM /151 KIacCU(UKALIMM XUMHUYECKUX BellleCTB U XUMHUECKUX peaKIIUi,
yCTaHaB/IWBaTh TIPUUKMHHO-C/Ie/ICTBEHHbIE CBSI3M MeXAy OObeKTaMu H3ydeHuUs,
CTPOUTH JIOTUYECKUEe pacCyAeHUsi (MHAYKTUBHbIE, [eyKTUBHbIE, 110 aHA/I0THH),
JleslaTh BBIBO/IbI Y 3aK/TFOUEHMUS;

yMeHue TpUMeHSTh B TIpollecce TIO3HAHUS TIOHSATUSL (TIpeJMeTHble U
MeTaripeIMeTHbIe), CHMBO/IMUeCcKre (3HaKOBbIe) MO/Ie/Iv, UCTI0/Ib3yeMble B XUMUH,
1peoOpa3oBbLIBaTh IIMPOKO MPUMeHsieMble B XUMHUM MO/e/IbHbIe TIpe/iCTaB/IeHus —
XUMUUECKUH 3HaK (CMMBOJ 3JIeMeHTa), XuMuueckass (opMyna U ypaBHEHUE
XUMHUECKON peakluy — MPHY PellleHuH yueOHO-TI03HaBaTeIbHBIX 3a7jau, C YUETOM
3TUX MO/Ie/IbHBbIX MpeJCTaB/leHUN BbISB/IATh U XapaKTePU30BaTh CYI[eCTBEHHbIE
MPU3HAKW U3yuaeMbIX 00beKTOB — XUMHUUYECKUX BeIl|eCTB ¥ XUMHUUeCKUX peaklu,
BBISIB/IATL ~ OOII[Me  3aKOHOMEPHOCTH, TPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3yUaeMbIX MPOLeCCax U SIBJIEHUSIX.

Ba3oBble Hcc/1eioBaTe/IbCKHe 1eHCTBYSL:

yMeHWe WCII0/b30BaTh MOCTaB/eHHbIE BOIMPOCHI B KaueCcTBe UHCTPYMeHTa
MO3HaHUsl, a TakKKe B KaueCcTBe OCHOBbI /Jid (POPMUDPOBAHUSI TUMOTE3bl MO
TpOBepKe MPaBUIbHOCTU BbICKA3bIBA@MbIX CY>KAEHUM;

nprobpeTeHre OMbITa MO TUIAHWPOBAHWIO, OPTraHU3AlMM U TPOBEEeHHI0
yueHWYeCcKuX SKCIIepUMEeHTOB, yMeHHe HabiojaTh 3a XOJOM Mpoliecca,
CaMOCTOSITe/IHO TPOTHO3UPOBATh €ro pe3y/bTaT, (OpMY/IUPOBAaTh 0000IeHUS U
BBIBO/IbI TI0 pe3yJibTaTaM IPOBEEHHOrO OMbITa, UCC/IeJ0OBaHUs, COCTaB/SATh OTUET
O TIpo/ieJTaHHOM pabore.

Pabora c uHopmanmeii:

yMeHHe BbIOWpaTh, aHaIU3UPOBATh U HWHTEPIIPETUPOBaTh HWH(OOPMAIUIO
pa3/IMuHbIX BU/JOB U (POPM Mpe/iCTaBIeHUs, MTOIyUYaeMyt0 M3 Pa3HbIX UCTOUHUKOB
(HayuyHO-TIOMYyJiAipHasi JauTepaTypa XHWMUUECKOTO COZiep)KaHHus, CIpaBOYHbIe
rnocobusi, pecypcbl WHTepHeTa), KPUTUUECKU OLleHUBaTh TIPOTHBOPEUUBYIO U
HeJJ0OCTOBEPHYIO MH(OPMaLHIO;



yMeHUe TIPUMeHSITh pa3/iMuHble MeTOZAbl M 3alpochl TPU MOMCKe U oTOope
vH(bOpMalliid W COOTBETCTBYIOILIMX [aHHBbIX, HEOOXOJUMBIX il BBITIOJHEHHs
yueOHBIX U TI03HABaTe/IbHBIX 3a/Jjau OMpe/ie/IEHHOTO TUTa, pUoOpeTeHNe OIbITa B
00/MacTi  MCMOMB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHe Ky/IbTYPOi aKTUBHOT'O MCTI0/Ib30BaHMs PA3/IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAaILHYIO (hOpMy TpejcTaBieHus: HGOpMaLUy U
W/IIOCTPUPOBAaTh pelllaeMble 3a/laud  HeCJA0KHbIMU CXeMaMH, JAvarpaMMaMH,
apyrumMu hopmMamu TpadyKy ¥ UX KOMOMHALUSIMU;

yMeHUe WCI0/b30BaTh M aHaJM3MpoBaTb B Tipoljecce y4yeOHOM U
WCCIe[JOBaTe/IbCKOM /leATe/TlbHOCTH UH(OPMALIUI0 O BAUSIHUU TIPOMBILLLJIEHHOCTH,
Ce/IbCKOTO XO0351ICTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleil MPUPOJHOM
cpeJpl.

KoMMyHHKaTHBHbIe YHHBepca/ibHbIe yueOHbIe /[eHCTBUS:

yMeHUs 3aJjaBaThb BOIpPOCHl (B Xoje aAuanora W (WIM) AUCKYCCHH) TIO
CyliecTBy  oOcyxJgaemol  Tembl, (OPMYJUPOBaTb CBOU  TIpeJI0XKeHUs
OTHOCUTE/IbHO BBITIOJTHEHUSI TIPe/IJIOKEHHOM 3a/iaui;

yMeHUs]  TIpeJCTaB/sATb  [OJy4yeHHble  pe3yJ/bTaThl  [03HaBaTeIbHOMU
JesITeIbHOCTU B YCTHBIX UM THMCbMEHHBIX TeKCTax; /JiejlaTb [pe3eHTal|io
pe3y/IbTaTOB BBIITOTHEHHSI XUMHUUECKOr0 3KCIiepuMeHTa (/1abopaToOpHOTO OTIbITa,
nabopaTopHOM pabOoTHI TI0 UCC/IeZIOBAaHHIO CBOMCTB BEIlleCTB, YUeOHOTO MPOeKTa);

yMeHUs] y4yeOHOrO COTPyAHUUECTBA CO CBEPCTHMKAMU B COBMECTHOM
MO3HaBaTe/JIbHOM U MCC/Ie[0BATeIbCKOM  [esiTeIbHOCTU  TPU  pelleHuun
BO3HUKAIOIIUX TIpo0/ieM Ha OCHOBe yuéTa OOIIMX WHTEPeCcOB M COTJIaCOBaHUS
no3uiuii (0bcyxaeHusi, oOMeH MHEHUsSIMU, «MO3TOBble IITYPMbI», KOODZAWHALIUS
COBMECTHBIX [IEUCTBUM, OIpeJe/ieHde KpUTEepUeB 1O OLleHKe KauecTBa
BBITTOJTHEHHOM paboTkI U IpyTHe).

Pery/iiTUBHBbIe YHUBepPCa/IbHbIEe yUeOHbIe JeiiCTBHs:

yMeHUe CaMOCTOSITe/TbHO OTpeJiesiAiTh Lefu [1esiTeIbHOCTH, TJIaHUPOBAaTh,
OCYILL[eCTB/ISITh, KOHTPOJIMPOBATh U TIPU HEOOXOAMMOCTHA KOPPEKTHPOBaTh CBOIO
JesiTe/IbHOCTh, BLIOMpaTh Harbosiee 3 eKTHBHBIE CIIOCOOBI pellleHusT YuebHbIX 1
Mo3HaBaTe/NbHBIX 33/lay, CaMOCTOSITe/IbHO COCTaB/sATh WIA KOPPEKTHPOBAaTh
MpeJIOKeHHbIA aArOPUTM JIeWCTBUM MpPU BBINIOJIHEHWW 3alaHUA C  yYETOM
TIOJTyUeHUsI HOBBIX 3HaHWM 00 M3ydyaeMbIX 00BEKTaX — Bel[eCTBaX W peakiusX,
OLIeHMBaTb COOTBETCTBHE TOJIyUeHHOTO pe3y/bTaTa 3asiBJIEHHOW Le/d, yMeHHue
WCII0/Tb30BaTh M aHA/TM3UPOBAaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCIOBUW 3a[jaHUM.

IMPEJMETHBIE PE3YJ/IBTATHI

B cocrtaBe TipeJMeTHbIX pe3y/JbTaTOB II0 OCBOEHWIO 00s3aTebHOTO
COZlep>KaHusi, YCTaHOBJIEHHOTO JlaHHOW (efepanbHON paboueli mporpaMmot,
BBIZIEJISIIOT: OCBOEHHbIe 00YyUarOIIMMUCS HayUHble 3HAaHUS, YMEHHUs U CIIOCOOBI



JleficTBul, crienuduyeckie s TIpeAMETHOM obmact  «XUMHS», BHUbI
JledTeJIbHOCTU 1O  TOAy4YeHWI0 HOBOIO 3HAHUS, €ro HWHTepripeTalyy,
rpeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.

K koHIly oOyueHusi B 8 K/acce ripeiMeTHbIe pe3yibTaThl Ha 6a30BOM YpOBHE

JOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTh Y 00YJArOIIUXCST YMEHHM:

* pacKpbIBaThb CMBIC/I OCHOBHBIX XMMHUECKUX TOHATUM: aTOM, MOJIEKYJa,
XUMUYECKHUW 3JIeMeHT, MPOCTOe BeleCTBO, C/A0’KHOEe BeIlecTBO, CMeCh
(ogHOpOAHAst U HEOJHOPOAHAS), Ba/IEBHTHOCTb, OTHOCUTE/IbHAsI aTOMHasi U
MOJIEKy/IsIpHasi Macca, KOJMYeCTBO BellleCTBa, MOJIb, MOJISIDHasi Macca,
MaccoBas I0/IsI XUMHAYeCKOro 3/ieMeHTa B COeIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJZl, KMCJIOTa, OCHOBaHHWe, COJIb, 3JIEKTPOOTPHULIATeTbHOCTh, CTereHb
OKHUCJIeHUs, XMMUUecKasi peakiusi, KjaacCU(UKalusi peakLyd: peakLUu
COeIUHEHUs], peaKIMU pa3/ioKeHUsl, peakluu 3aMelleHus, peakiuu
oOMeHa, 9K30- U 3HJ0TepMUYeCcKUe peaKLnH, TeryioBoi 3deKT peakiuu,
AP0 aToMa, 3JeKTPOHHBIA CJI0OM aToOMa, aToOMHas opOWTasb, pPaAnyC
aTOMa, XWUMHUUecKasi CBsi3b, TIOJIIPHAsi M HeMOoJsipHasi KOBaJIeHTHasi CBA3b,
VOHHAasl CBsI3b, MOH, KaTUOH, aHWUOH, pacTBOpP, MacCOBasi [j0/isi Bell[eCTBa
(mpoLeHTHAas1 KOHLIEHTPAaLusi) B pacTBOPE;

e WIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XWUMHUUYECKUX TIOHSATHW U
MIPUMEHSITh 3TU MOHATHS MPY OMMCAaHUM BeLeCTB U UX MpeBpallieHul;

e UCMOJIb30BaTh XUMHWYECKYH) CHUMBOJIMKY [/l COCTaBjaeHusi (popmys
BellleCTB U YPaBHEHUN XUMHUUYECKUX peaKiuy;

e oOrpefe/saTh BaleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApPHBIX COeIVHEHUSIX,
CTerleHb ~ OKHC/eHWSI  371eMeHTOB B OWHApHBIX  COeAMHEHMSX,
TIPUHA//IEXXHOCTh BEILeCTB K OMNpeeIéHHOMY KaacCy COeIUHEHUH T10
dopmysnaMm, BHJ, XUMHUECKOW CBsi3M (KOBajieHTHass U WOHHas) B
HeOpraHWYeCcKUX COeJMHEeHUSX;

e packpeiBaTb CMbICca Ilepuoauueckoro 3akoHa [I. WM. MenjeseeBa:
JIeMOHCTPUPOBaTh TIOHMMaHWe T[epUOJUYeCKON 3aBHUCHMOCTU CBOWCTB
XUMUYECKHX 3JIeMEHTOB OT WX ToyiokeHusi B [leproguyeckoil cucreme,
3aKOHOB COXpaHeHHsi MacChl BellleCTB, TMOCTOSSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO yueHUs1, 3aKoHa ABOTra/ipo;

e OINUCHIBATb W XapaKTepw3oBaTh TabmuHyto ¢opmy I[leproauueckoit
CUCTEeMbl XMMWUUECKHMX 3JIEMEHTOB: pa3iuyaTb TIOHATUS «TJIaBHAas
noarpyra (A-rpyrmmna)» U «rmobouHas roarpynmna (b-rpymma)», Masbie U
OonbIlMe TIepUoJbl, COOTHOCUTb 00O03HAaueHHUs, KOTOpble HMEIOTCS B
Tabmuie «Ilepuognueckasi cUCTeMa XUMUYECKUX »3jemeHToB [, U.
MeH/ienieeBa» C UMCIOBBIMUA XapaKTePUCTUKAMHU CTPOEHUs aTOMOB



XUMHUUeCKUX 37IeMeHTOB (COCTaB U 3apsij sifipa, obillee UKC/IO 3/IeKTPOHOB
Y pacripejie/ieHre KX 10 3/IeKTPOHHBIM CJIOSIM);

K/1aCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMeHThbI, HeopraHudeckue BellecTBa,
XUMHUUeCKWe peakiuu (M0 YMCIy U COCTaBYy YUyaCTBYHOIIUX B peakLdu
BeLL[eCTB, T10 TeIVIOBOMY 3(PQeKTy);

XapaKTepu30BaTh (OMUChIBaTh) OOIIMe XWUMHUUeCKWe CBOWCTBA BeEIEeCTB
pa3MYHbIX K/I1aCCOB, MOATBEPXK/asi OMUCaHUe TIPUMePAMU MOJIEKYJISIPHBIX
yPaBHEHUM COOTBETCTBYIOLLIMX XUMUUECKUX PeaKLuii;

MPOrHO3MPOBaTh CBOMCTBA BeleCTB B 3aBUCUMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPDOTeKaHUSI XUMHUECKHUX TpeBpalljeHuli B
pa3MUHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTENbHYIO MOJIEKYJISIPHYIO W MOJISIDHYIHO  MaccChl
Bel[eCTB, MAacCCOBYK [0JIF0 XHWMHUUECKOro 3jeMeHTa T0 QopMmysie
CcoeJJMHEHMUsI, MaCCOBYIO /IO/II0 Bell[eCTBa B PaCTBOPe, MPOBO/IUTh PaCUEThI
10 YpaBHEHHIO XUMUUeCKOW peakliu;

MIPUMEHSITb OCHOBHbIE OTlepaliiyd MbIC/IUTeTbHOM [leATe/TbHOCTU — aHaIu3
W CHHTe3, CpaBHeHHe, 0000IeHHe, CHCTeMaTH3al[lio, KIacCU(HKALIUIO,
BbISIBJIEHHEe TIPUUYUHHO-CIe/ICTBEHHBIX CBs3ed — /11 M3y4ueHHUs] CBOMCTB
Bell[eCTB U XWMUUECKUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUS — HabsoJeHre, W3MepeHUe, MOZe/MPOBaHNe, SKCIIEPUMEHT
(peasibHBINM U MBIC/IEHHBIN);

C/leloBaTb ~ MpaBWaM  T0/Ib30BaHUsI ~ XMMHUYECKOW  TocyAol U
nmabopaTopHbIM 00OpyZOBaHMEM, a TakXke I[IpaBWiaM oOpaieHus C
Bell[eCTBaMU B COOTBETCTBUM C UWHCTPYKLUSIMA TI0 BBITIOJTHEHUIO
nabopaToOpHBIX XUMUUECKHUX OITBITOB TI0 TIOJNyUeHHWI0 U COOMpaHHIo
ra3oobpasHbiX BelecTB (BOZOpPoJa U KUCAOpOJa), TPUTOTOBJIEHUIO
pacTBOPOB C OMpe/ie/IEHHOM MacCOBOM [l0/ield PACTBOPEHHOIO BeIlleCTBa,
MJIaHUPOBaTb U TMPOBOAUTH  XWUMHUUECKHEe  3IKCIIePUMEHTBhI  TI0
pacro3HaBaHUIO PAaCTBOPOB Iie/IoUeid M KMC/IOT C TTIOMOLbI0 MHAMKATOPOB
(ytakmyc, deHodTaNIeWH, METUIOPAHX U [IPyTHeE).

K koHI1y obyueHusi B 9 Kj1acce ripeMeTHbIe pe3yJbTaTbl Ha 6a30BOM ypOBHE
JIO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00YUaIOIIUXCST YMEHUIA:

pacKpbIBaThb CMBICJI OCHOBHBIX XHWMWUUECKUX TIOHSTHH: XUMHUUECKUUN
371eMeHT, aTOM, MOJieKysa, WOH, KaTHMOH, aHWOH, MPOCTOe BeLeCTBO,
CJIO)KHOE BeIlleCTBO, Ba/IeHTHOCTb, 3J/IEKTPOOTPULIATENIbHOCTh, CTeleHb
OKHUC/IeHUs, XUMUUecKasi peakiiusi, XUMuueckasi CBsi3b, TeryioBoil 3¢dekT
peakijii, MO/b, MOJSPHBIA  OObEM, pPACTBOp,  3JEKTPOJIUATHI,
HEe3JIeKTPO/IUTBI, 3JIEKTPOJIUTAYECKAs AUCCOLMALUs, peakUud HOHHOIO
oOMeHa, KaTa/lnd3aTop, XMMHUeCKOoe paBHOBeCHe, 00paTHMble M



HeoOpaTHMble peakiuM, OKHC/IHWTeIbHO-BOCCTAaHOBUTE/IbHbIE DeaKLUH,
OKUC/IUTE/Ib,  BOCCTAaHOBUTEb, OKHUCJIEHWe W BOCCTaHOBJIEHHE,
aJJIOTPONUS, aM(OTEPHOCTb, XUMHYeCKasi CBSI3b (KOBajleHTHasi, NOHHaf,
MeTa//TMyecKasi), KpUCTa//TMYecKasi peliéTka, KOpPpO3Usl MeTaslioB,
CTJIaBbl, CKOPOCTb XWUMHWYECKOW peakLyd, T[pefebHO [JOMyCTUMas
KoHLeHTparus I1/IK BelecTBa;

W/UTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHHA U
TIPUMEHSITh 3TH TIOHSITHS MPU ONKMCAHUM BellleCTB U UX MpeBpallleHul;
WCI0J/Ib30BaTh XUMUWYECKYH0 CHUMBOJIMKY [/ COCTaBjaeHUsi (Qopmy
BelLeCTB U YPABHEHUU XUMUYECKUX PeaKLu;

onpe/ie/iATh BaIEHTHOCTb U CTeNeHb OKUC/IEHUS] XUMHUUECKUX 3JIEMEHTOB B
COeIMHEHUSX PpAa3/IMYHOrO COCTaBa, IIPUHAJJ/IEKHOCTb BEIeCTB K
orpeie/IéHHOMY KJ/acCy COeJuHeHWW mo ¢GopMmy/aMm, BHUJ XUMHUECKOU
CBS3M (KOBa/JleHTHas, WOHHas, MeTa/uIMueckas) B HeOpraHu4ecKux
COeJMHEHUSIX, 3apsij MOHA M0 XUMUUEeCKou (opmyre, XapakTep Cpefibl B
BOJHBIX PAaCTBOPAaX HEOPraHWYEeCKUX COeVHEHWM, TUIl KPUCTa/UTMUueCKOn
PeIETKY KOHKPeTHOIO BeleCTBa;

packpbiBaTh cMmbici [lepuoguyeckoro 3akoHa [I. M. MenzeneeBa u
J€eMOHCTPHPOBaTb €ro I[IOHMMaHWe: OINWChbIBaTb W XapaKTepUu30BaTh
TabsmuHyo Gopmy Ileproanueckoil CUCTeMbl XUMHUECKUX 3/IeMEHTOB:
pa3nuuaTh TIOHSATHS «TJlaBHasi MOArpyrmia (A-rpynma)» U «obodHast
nogrpynmna (b-rpynma)», Manbie ¥ Gosbliie TMepHUOAbI, COOTHOCUTH
o003HaueHus1, KOTOpble WMEIOTCA B IIePHOAWYECKON Tabmumile, C
YUC/IOBBIMM ~ XapaKTePUCTMKAMM  CTPOEHUsI aTOMOB  XUMHUYECKHUX
3/IeMeHTOB (COCTaB U 3apsj sifipa, oOlljee UKMC/IO 3/€KTPOHOB U
pacripefie/ieHde WX 10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH  0OIIHe
3aKOHOMEPHOCTH B WM3MEHEHWHU CBOMCTB 3/IEMEHTOB U UX COeJVHEHUU B
npefiesiax MaJiblX MEePUO/IOB U TJIaBHbIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

K/1acCU(ULIMPOBATh XUMHUUECKHe 3/IeMeHThbI, HeOpraHuueckue BellecTBa,
XUMUYeCKre peaklyy (M0 YMC/Iy UM COCTaBy Y4YaCTBYHOIIUX B peakLUd
BellleCTB, MO TerjioBoMy 3(eKTy, M0 U3MeHEeHHUIO CTereHeld OKUC/IeHUs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 0OO0IMMe U creluduueckre XUMHUeCKUe
CBOMCTBA MPOCTBIX M CJOXKHBIX BeLeCTB, MOATBEP)KJas OMUCaHue
rpuMepaMyd MOJIEKY/ISIDHBIX U HOHHBIX YpaBHEHWH COOTBETCTBYHOILUX
XUMUUECKUX peaklvi;

COCTaB/ISITb YPaBHEHUS] 3SJEKTPOJIUTUYECKOM AUCCOLMALMU  KHUCJIOT,
1[e/I0Yer U COJIeH, TOJTHbIe U COKPALLlEHHbIe YPaBHEHUS peaKLiid MOHHOTO



oOMeHa, ypaBHeHHUsI peaki[uii, TOATBEPXKJAIOL[UX CyIlleCTBOBaHUe
reHeTUUeCKOU CBSI3W MeJK/y BellleCTBaMH Pa3/IMUHbIX K/1aCCOB;
PacKpbIBaTh CYIIHOCTb OKHC/IUTETbHO-BOCCTAHOBUTE/IBHBIX — PeaKIvid
TOCPe/ICTBOM COCTAaBJ/IEHUs 3/IEKTPOHHOTO OaslaHCa 3TUX peaKIui;
MIPOrHO3MPOBaTh CBOMCTBA BeIIECTB B 3aBUCUMOCTU OT MX CTPOEHMS,
BO3MOYKHOCTU TIDOTEKaHUsI XMMWUUECKUX TMpeBpallleHuii B pa3UUHbIX
yCJIOBUSIX;

BBIUMC/ISTh OTHOCUTEBHYIO MOJIEKY/ISPHYI0 M MOJISIDHYIO ~ MaccChl
BeIl[eCTB, MaCCOBYIO [IO/II0 XWMHUECKOro 3jieMeHTa 110 dopmyJie
Coe/IlMHeHHsI, MaCCOBYIO /IO/TIO BellleCTBa B paCTBOPe, MPOBOJUThL PAaCUEThI
TI0 ypaBHEHUIO XUMHUUYeCKOU peaki[iy;

coOmoaTh  TpaBWIA  TIO/Ib30BaHUS ~ XMMHYECKOM  TOCyAoH |
nabopaTopHbIM 000py/lOBaHWEM, a TakXke IIpaBWla oOpailleHus C
Bell[eCTBaMU B COOTBETCTBUM C UHCTPYKLUSMM TIO0 BbITIO/THEHUIO
nabopaToOpHBIX XUMUUECKHWX OIBITOB TIO TIOJyUeHHWI0 W COOMpPaHHIO
ra3o00pa3HbIX Bell[eCTB (aMMUaKa U YIJIeKUCIOTO ras3a);

MPOBOJUTL  peakiuM, TIOATBep)KJaloll[ie  KaueCTBEHHBIM  COCTaB
Pa3/IMUHBLIX BEIeCTB: PACITIO3HABATh OMBITHBIM MYTEM XJIOpU[-, GpoMu/I-,
noaua-, KapOoHat-, docdar-, CUIMKaT-, Cyabdar-, THAPOKCHU-HOHBI,
KaTHOHbl aMMOHUSI U MOHBI M3yUeHHBIX MeTasuIOB, MPUCYTCTBYIOIIME B
BOZIHBIX PacTBOpax HeOPraHUUeCKUX Bell[eCTB;

TIPUMEHSITh OCHOBHBIE OTlepalliyd MbIC/IUTeTbHOM [leATeTbHOCTH — aHaIu3
W CHHTe3, CcpaBHeHHe, 0000ieHre, CHUCTeMAaTU3alui0, BbISBIEHUE
TIPUUHMHHO-C/Ie/[CTBEHHBIX CBSI3e — /i1 W3y4YeHUsI CBOMWCTB BeIIECTB U
XUMUUECKUX peaki[uii, ecTeCTBeHHO-HayuHble MeTOJbl T[103HaHUSA —
HaO/roleHne, u3MepeHre, MOJieIMpOBaHKe, 3KCIepuMeHT (pealbHbIM U
MBbICJIEHHBIH ).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KonuuvecTBo uacoB
No HaumeHoBaHue pa3jesioB U OnekrpoHHbIe ({udpoBbIe)
n/n TeM [POrpaMMBbl Bcero KonrposmHeie Tpakriueckue oOpa3oBaTe/IbHBIE PecypChI
padoTsI padoTsI
Paspen 1. IlepBonayanbHbIe XUMHUYECKHe IIOHATHSA
Xumusi — BakHast 00/1aCTh
11 €CTeCTBO3HAHUA U 5 0 9 bubmioreka LJOK
TpaKTUUeCKOM JiesiTeTbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BetuecTtBa u xuMuueckue 15 1 0 bubnuoreka LIOK
peakLuu https://m.edsoo.ru/7f41837c
Wtoro no pa3geny 20
Pa3pgen 2. BaxkHelue npejcTaBUTe/IM HeOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. [Tonsarue 6 0 0 bubmoteka LIOK
00 okcugax https://m.edsoo.ru/7f41837c
29 Bogopoa.IToHsaTre o KucioTax 3 0 1 bubmmoreka LIOK
U COJIAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopel. [ToHsiTHe 06 g 1 1 Bbubmoteka LIOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIe KJ1aCChl 1 1 1 Bbubmoteka LIOK
HeopraHuYeCcKUx CoeIMHeHUM https://m.edsoo.ru/7f41837c
Wroro no pa3zpeny 30

Pazpgen 3. [Tepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa XuMuueckux 3j1eMmeHToB [I. . MeHneneeBa. CTpoeHHue aTOMOB.

XumMuueckas cBfi3zb. OKHC/INTE/ILHO-BOCCTAaHOBUTE/TbHbIE PeaKIuu




[Tepuoguueckuii 3aK0H 1
[Tepuopnueckas cucrema

Bbubmoteka LIOK

3.1 7
XUMUUYeCcKux sneMeHTosB /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aTomMa
Xumuryeckas CBsi3b.
bubmmoreka IIOK
3.2 OkucuTebHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJ/IbHbIE peakLuy
bubmmoreka IIOK
n 1
TOTO TO PAasAeTy > https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
PesepsHoe Bpems 3
https://m.edsoo.ru/7f41837c
OBIIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJ/TIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHue pa3je/ioB U TeM (uudpossbie)
Ne n/nn KontposbHbie | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchl
Pa3zpen 1. BemjecTtBo U XuMnu4yecKue peaknum
11 [ToBTOpEHMe U yriybieHre 3HAaHUN . 1 0 Bbubmoteka LIOK
' OCHOBHBIX pa3/ie/oB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 0 0 Bbubmioteka LIOK
' peaxi[uit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJTUTUYECKAs] IMCCOLIAALIHS. 3 1 1 bubmoreka LIOK
' XuMHUYeCKre peakliui B pacTBOpax https://m.edsoo.ru/7f41a636
Nroro no paspeny 17
Pa3pgen 2. HemeTa /uibl M UX COeAUHEHMSA
21 OO011jas1 XapaKTePUCTUKA XUMUUECKUX 4 0 1 bubnuoreka LIOK
' sneMeHTOB VIIA-rpymrsl. ['amoreHsl https://m.edsoo.ru/7f41a636
OO011jas1 XapaKTePUCTUKA XUMUUECKUX
R bubmioreka LIOK
2.2 snemeHTOB VIA-rpymmsbl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COeIMHEeHUsI
OO0r11ast XxapaKTepUCTHKA XUMUUECKUX
bubmioreka LIOK
2.3 ysieMeHTOB VA-rpynmbl. A30T, ocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COeIMHeHUs!
OO0r11ast XapaKTepUCTUKA XUMUUECKUX
bubmioreka LJOK
24 sneMeHTOB IVA-rpymnmnsl. Yriepoz u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COeJUHEHUS
Nroro no pa3geny 25




Pa3pgen 3. MeTa/libl U UX COe{UHEHHUS

b K
3.1 OO0r1Me CBOMCTBA METaslIOB 4 nbmorexa [0
https://m.edsoo.ru/7f41a636
3.2 Bakneiiilvie MeTasibl U UX COeIUHEHUS 16 Bubmiorexa [IOK
https://m.edsoo.ru/7f41a636
Nroro no pasgeny 20
Paspen 4. XuMusa M oKpyKaroias cpeaa
bubmioreka LIOK
4.1 BelliecTBa 1 MaTepuasibl B )XKU3HU UejiOBEKa 3
https://m.edsoo.ru/7f41a636
Utoro no pa3geny 3
bubmioreka LJOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 68




ITIOYPOYHOE IVNTIAHNPOBAHUE

8 KJIACC
KosnuecTBo yacos JJ/IeKTPOHHBbIE
No ara udposbie
Tema ypoka KonTposibubie | IIpakTHueckue A P
n/n Bcero u3yuyeHusi | oOpa3oBare/ibHbIE
paboThI paboThI
pecypchbl

1 IIpegmeTt xumMun. Poib XUMUN B JKU3HU 1 0 0 bubmoreka LIOK
yesioBeka. Tesia 1 BelljecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
[TonsiTne 0 MeTOaxX MMO3HAHUS B bubmoreka LIOK

2 1 0 0
XUMUU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckast pabota Ne 1 «ITpaBusia

3 paboThI B 1ab0paToOpyu U TMPUEMBI 1 0 1 bubmiorteka LJOK
obOpartieHusi ¢ 1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 YucTeie BeljecTBa U cMecu. CriocoObl 1 0 0 bubmoteka LIOK
pasjienieHust cMecel 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[Mpaktryeckast pabora Ne 2

5 «Pa3genenue cMmeceii (Ha ripumepe 1 0 1 Bubmiotexa OK

A o PUNED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUMCTKY NIOBAPEHHOU COJIN)»
bubmioreka LJOK
6 A 1 0 0
TOMBLH MOTIERYIBL 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XHUMUUeCKUe 3/IeMeHThI. 3HaKU 1 0 0 bubmoteka LIOK
(CMMBOJIbI) XMMHUUYECKHUX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bubnuoreka IIOK

8 IT 1 0 0

POCTHIE M CHOHBIE BEIRecTsa 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
bubmuoreka IIOK

9 A - 1 0 0

TOMHO-MOJIEKYJ/ISIDHOEe YueHue 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BeleCTB.

10 Xumunyeckast popmysia. BaneHTHOCTb Bubmmoreka LJOK
03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX 3/IeMEHTOB
1 OTHOCUTe/IbHAs aTOMHas mMacca. bubmioreka LIOK
OTHOCHUTe/IbHAasA MOJIeKYJIIpHas Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
1 MaccoBast 0711 XUMHAYECKOT0 bubmoteka LIOK
3/IeMeHTa B COe/IMHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 Kosnuectso Berectsa. MoJib. bubmoreka LIOK
MounsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUeCKUe SIBIeHU. bubmioreka LIOK
XUMHUUecKas peakLs 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipy3HaKku ¥ yC/10BUSA NPOTEKaHUSA bubmoteka LIOK
XUMHUYECKUX peakLuii 24.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHeHMs! MacChl BellleCTB. bubmoreka IIOK
XUMUYECKUe ypaBHEHUSs 24.10.2023 |  https://m.edsoo.ru/ff0d3b88
Boruncnenust KonmyecTBa, MacChbl
17 Bell[eCTBa [0 YPaBHEHUSAM XUMUUYECKUX Bubmorexa OK
o 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukaiys XuMuuecKux peakiivii
18 (coemvHeHus1, pa3/ioXKeHUs, Bubmmorexa [JOK
31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMelreHus1, 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIN-
19 sHIMK/oneauct. O6o6iIeHue U Brbmorexa OK
. 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aLys 3HaHUU
20 KonTponbHast pabota Nel o Teme bubmmoreka LIOK
«BelecTBa ¥ XMMHUUeCKHe peakLin» 07.11.2023 | https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. Cocras bubnuoreka IIOK
BO3/yxa. Kucinopos — snemMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e




MpoCTOE BEIEeCTBO. O30H

duznuecKre U XUMHUUeCKHe CBOMCTBA

22 KUC/I0po/ia (peakiyuy OKUCIeHus, Bubmiorexa OK
14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [ToHusaTre 06 okcuaax
CriocobbI Tio/TyueHUst KUCIOPO/ia B
23 nabopaTopuy ¥ MPOMBIIITIEHHOCTH. Bubmiorexa [IOK
21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciopoza
TenioBoit 3¢ pekT XxuMUUeckon
24 peakiuy, IoHATHe O bubmoreka LIOK
TepMOXMMHUYECKOM YPaBHEHHH, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJ0TEPMHUYECKUX PeaKLUsX
TonrBo (He(Th, yrob U MeTaH).
25 3arpﬂ3He1§Heql;o3,q§;xa, CTI0COObI )ero Bubmorexa OK
28.11.2023 | https://m.edsoo.ru/ff0d4cda
ripeloTBpall[eHusI
[TpakTrueckasi pabora Ne 3 1o Teme
26 «[TonmyueHue 1 cobupaHye KUCI0PO/a, Bubmiorexa [JOK
o 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
M3yuyeHue ero CBOMCTB»
27 Bopopon — 3nmeMeHT 1 ipocToe bubmoteka LJOK
BellleCcTBO. HaxoxeHue B pupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XMMHUUeCKUe CBOMCTBa bubmiorteka LJOK
Bogiopoa. [IpumeHeHue Bofopoja 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHC/IOTaX U COJAX Bubmmoreka LIOK
12.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 Crioco6rl TI0/TyueHust BOAOPO/a B bubmiorteka LJOK
nabopaTopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[MpakTrueckast pabota Ne 4 o Teme
31 «[TonmyueHue u cobvpaHye BoJOpo/a, Bubmiorexa IOK
19.12.2023 | https://m.edsoo.ru/ff0d4f42

V3y4eHue ero CBOMCTB»




MornsipHbIii 00bEM ra3oB. 3aKOH

bubmuoreka IIOK

32 Agorazpo 19.12.2023 | https://m.edsoo.ruw/ff0d542e
BrruriciieHust 00b€Ma, KOJIMuecTsa
33 BellleCTBa rasa 1o ero u3BeCTHOMY Bubmiorexa IOK
. 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BelllecTBa WM 00bEMY
Bbruniciienust 00bEMOB Ta30B 110
34 YPaBHEHUIO peakl[ii Ha OCHOBe 3aKOHa Bubmmorexa [JOK
. o 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUH ra3oB
35 dusnueckre U XUMHUUeCKre CBOMCTBa bubmoreka LIOK
BO/IbI 09.01.2024 | https:/m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsITHE 00 bubmoreka LIOK
WHMKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopga kak pactsoputesns. HacbljeHHbIe
37 v HiHaCbIIEIEHHI:IE pPacTBOPEL. B Bubmiorexa [JOK
16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBad [j0/151 BelljecTBa B pacTBOpe
[TpakTrueckasi pabora Ne 5 1o Teme
38 «IIpurorossieHre pacTBOpOB C bubmoteka LIOK
onpe/enéHHOW MacCOBOM Jj0Jien 16.01.2024 | https:/m.edsoo.ru/ff0d5eba
PacTBOPEHHOTI'O BelecTBa»
39 KonTponbHast pabota Ne2 1o Teme bubmmoreka LIOK
«Kucnopoa. Bogopoa. Boma» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Knaccudukaius, bubmmoreka LIOK
HOMeHKJ/1aTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHue U XuMUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa [JOK
30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHOBaHUsI: COCTaB, K/iaccUpUKaLus, bubnuoreka LIOK
HOMEHK/1aTypa 30.01.2024 |  https://m.edsoo.ru/ff0d67ca




[TonyueHue u XMHUeCKre CBOMCTBA

bubmoteka LIOK

43
OCHOBAHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, Kinaccudukariys, bubnuoreka IIOK
HOMEHKJ/IaTypa 06.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonyyeHve u XMMUYeCcKue CBOKCTBa Bbubmoteka LIOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
Comnu (cpegHue): HOMEHK/IATypa,
46 CHOCOébII) H'E(L)JI I—I)EHI/IH XHMHqZEKHe bubmmorexa [JOK
. Y ’ 13.02.2024 |  https://m.edsoo.ru/00ad9474
CBOMCTBA
[MTpakTrueckast pabota Ne 6. Perienue
47 9KCIIepUMEHTa/IbHBIX 3a/au I10 TeMe Bbubmoteka LIOK
«OCHOBHbIE K/1aCChl HEOPraHUUeCKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
CcoeIMHeHU»
48 'eneTnueckasi CBA3b MeXXJy Kaaccamu bubmoteka LIOK
HeopraHuYeCcKUX coeIMHeHU 20.02.2024 |  https://m.edsoo.ru/00ad9a50
49 O06o00611eH1Ee ¥ CUCTeMaTH3al s bubmoreka LIOK
3HaHUM 27.02.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbHast pabota Ne3 110 Teme
50 "OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUx Bubmiorexa [JOK
on e 27.02.2024 | https://m.edsoo.ru/00ad9ela
coeIMHEeHU
[TepBbie MOMBITKY KaCCU(PUKALUN
51 XMMHUYeCKUX 3/1eMeHTOB. IToHsATHe 0 Bubmiorexa [JOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 37IeMEHTOB
[Teproanueckuii 3aKOH U
bubmoteka LJOK
52 [Teprogrueckasi cicTeMa XUMHAYECKUX
05.03.2024 | https://m.edsoo.ru/00ada52c
snemeHTOB /. V1. MeHnzieneeBa
53 ITepriogpl, rpymIibl, NOATPYIIIbLI Bubmiotexa OK
PHOABL TPYIISL TOATRY 12.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenune aTomoB. CoCTaB aTOMHBIX

bubmoteka LIOK

>4 szep. M3oTomnel 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aTOMOB 3/ieMeHTOB [lepruoanueckoit Bubmiorexa IOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenzieneeBa
XapakTepucTUKa XUMUYECKOro
56 3/7IeMEeHTA I10 ero I0JI0KeHUIO B bubmoreka LIOK
[Tepnoanueckoui cucreme [. Y. 19.03.2024 | https://m.edsoo.ru/00ada824
MenpeneeBa
3HaueHue [leproanueckoro 3akoHa
57 [J1s1 pasBUTHS HayKU U NpakTuku. 1. 1. bubmoteka LIOK
MeHieneeB — yué€HbIM, ejaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
IPaK[aHVH
58 DJIEKTPOOTPHULIATETLHOCTh aTOMOB bubmoreka LIOK
XUMHYECKUX 37IeMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 MouHag xumuueckas CBsi3b Bubmorexa [JOK
09.04.2024 |  https:/m.edsoo.ru/00adac34
60 KoBanenTHas rosisspHasi XumMuueckas bubmmoreka LIOK
CBS3b 09.04.2024 | https:/m.edsoo.ru/00adaab8
KoBasieHTHas Hero/sipHast XUMU4YecKasi bubnuoreka LIOK
61
CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CrereHb OKUC/IEHUS Bubmmoreka LIOK
16.04.2024 |  https://m.edsoo.ru/00adae28
63 OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbIE bubmiorteka LJOK
peakuuu 23.04.2024 |  https://m.edsoo.ru/00adb076
64 OkucuTeny ¥ BOCCTaHOBUTEJIU Bubmiorexa IOK
23.04.2024 |  https://m.edso00.ru/00adb076
65 KonTtposkHast pabota Ned 1o Teme bubmuoreka IIOK




«CTpoeHue aroMa. XUmMuyeckas 30.04.2024 | https://m.edsoo.ru/00adb486
CBA3b»
66 Pe3epBHbiii ypok. O60061IeHe 1 1 0 0 bubmoteka LIOK
CcHCTeMaTH3al[ysl 3HaHUM 30.04.2024 |  https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. O6001eHve 1 1 0 0 Bbubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN 14.05.2024 | https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbiii ypok. O60061IeHe 1 1 0 0 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOI'PAMME
9 KJ/IACC
KosinuecTBo yacos JJIeKTPOHHBbIE
Ne Tema ypoka Konrtposbubie | IIpakTHueckue Alara tapossre
n/n Bcero u3yueHHsAs | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Tepriogruecknii 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 bubmiorteka LJOK
XUMHUYeCKux 31eMeHToB /1. M. 06.09.2023 | https:/m.edsoo.ru/00adb59e
MeHgeneeBa
3aKOHOMEpPHOCTU B U3MEHEeHUU

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 0 0 Bubmmoreka LIOK

i 06.09.2023 | https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepUO/I0B

3 Knaccudukaiysi 1 HoMeHK/aTypa 1 0 0 bubmiorteka LJOK
HeOpraHWuyeCKuXx BellleCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buzbl XMrUueCcKou CBSI3U U TUITbI 1 0 0 bubmoreka LIOK
KPUCTa/UTMYeCKUX PelIéTOK 13.09.2023 | https://m.edsoo.ru/00adbac6




KoutpospHast pabota Nel o Teme
«[ToBTOpEHue U yryOsieHre 3HAHUM

20.09.2023
OCHOBHBIX pa3/e/ioB Kypca 8 Kiaacca»
5 Knaccudukaiys XuMuueckux bubmioreka LIOK
peakLUi Mo pa3TMYHbIM MPH3HAKaM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiITME O CKOPOCTH XUMHUUECKOU
7 eakuuu. IloHATHE 0 TOMOTI'€HHBIX U BubmioTexa LIOK
PeaKiHH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysaxX
ITousgrtue o XMHUYEeCKOM
aBHOBecHU. PaKTOpPbI, BIUSIIOIIAE
8 Ela CKOPOCThb XHMHHSCKOI‘/’I eaKLuI/II/I " Bubmiorexa LIOK
P peaxh 27.09.2023 | hittps://m.edsoo.ru/00adc28c
MI0JIOXKeHHe XUMUYEeCKOro
paBHOBeECHS
9 OKHUCIUTENTBHO-BOCCTAHOBUTEJIbHBIE bubmoreka LIOK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 5/1eKTPOUTUUECKOU
10 rccorman. CUibHbIe U c1abble Bubmaorexa OK
A HHaL. 04.10.2023 | https://m.edsoo.ru/00adcd68
3/1eKTPOJTUTBI
11 HouHble ypaBHeHUS peakiui Bubmorexa [IOK
yp peaxn 11.10.2023 | https://m.edsoo.ru/00add448
XuMuueckre CBOMCTBa KHUC/IOT U
1 OCHOBaHUH B CBETe Ipe/iCTaB/IeHUN bubmoteka LIOK
00 3/IeKTPOJIUTUUECKOU 11.10.2023 | https://m.edsoo.ru/00add5d8
JIccolMalin
XuMHUueckue CBOMCTBA CoJiell B
13 CBeTe TMpeCcTaBIeHU 00 Bubmorexa LIOK
PeA . 18.10.2023 | https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM AUCCOLIMALIUUI
14 [ToHsiTHe O TUpOJIH3e Coeit bubmiorteka LJOK




18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o0111eHMe ¥ CUCTeMaTH3alUs bubmoreka LIOK
3HaHUU 25.10.2023 | https://m.edsoo.ru/00addd12
[MpakTrueckast pabota Ne 1.
16 «PellleHre 3KCIePUMEHTA/IbHBIX Bubmiorexa IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aau»
KontposeHast pabota Ne2 o Teme
17 «DJIEKTPOIATHYECKAST IUCCOLAALIAS Bubmiorexa [JOK
P A HHALYA. 08.11.2023 | hittps://m.edsoo.ru/00addecO
XuMUYeckue peakliy B paCTBOpax»
OO0111as1 XapaKTePUCTHKA Ta/IOT€HOB.
18 XI/III;I/I-II/I‘-IECKII)/IE CBEﬁCTBa Ha rpumepe Bubmorexa [JOK
PHMEP 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
XnopoBogopoj. CoisiHas KUCIO0Ta,
19 XI/IMI[/I)LIECIfI/IE CiOﬁCTBa MoyyeHue Bubmorexa [JOK
> Oy ’ 15.11.2023 | https://m.edsoo.ru/00ade104
TpUMeHeHre
[TpakTrueckast pabota Ne 2 110 Teme
20 «[TosmyueHuie COMSTHOM KUCIOThI Bubmorexa OK
y ) . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
v3yuyeHue eé CBOUCTB»
BbruriciieHusi o ypaBHeHUsIM
21 XUMHUYECKUX peakLdid, eC/I OJIUH 13 Bubmmorexa [JOK
peaiiin, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
97 OO0111as1 XapaKTepUCTHUKA 3/IEMEHTOB bubnuoreka LIOK
VIA-rpymrsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AsnoTponHbie MOAU(PUKALIUUA CePBI.
73 HaxoxxzeHre cepbl U eé coeJUHEHU bubmiorteka LJOK
B MpUpo/ie. XMMUYeCKUe CBOMCTBa 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBozopoj, CTpoeHue, bubmiorteka LJOK




(bu3nuecKre U XUMHUYECKHe CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuppl cepsl. CepHast KUC/IOTAa,
25 ¢usnyeckre U XUMUUECKHe Bubmiorexa [JOK
o 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMeHeHHe
XVMHYecKue peakliyy, jeallye B
OCHOBe TIPOMBILIIEHHOTO criocoba

2% TI0JIyYeHHs] CePHOM KHC/IOTHI. bubmoreka LIOK
XHUMHUUeCKoe 3arpsi3HeHue 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpesibl CoeZIMHEHUSIMU
cepbl

97 BbIunciieHne MacCcoBOM [JO/IA BbIXO/1A bubmoteka LIOK
MPOAYKTA peakiyuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0r11ast xapaKTepuCTHKA 37IeMEHTOB

)8 VA-rpynmsbl. A30T, bubmoreka LIOK
pacIipocTpaHeHue B IIpHUpoJe, 13.12.2023 | https://m.edsoo.ru/00adeea6
¢usnyeckre U XUMHUECKHe CBOIMCTBA
AMMHMaK, ero Gpusnueckue u

29 XUMHYECKHe CBOWCTBA, MOyUeHre 1 Bubmorexa [JOK

20.12.2023 | https://m.edsoo.ru/00adf004
TIpUMeHeHHe
[TpakTrueckast pabota Ne 3 110 Teme
30 «ITosnyueHre aMmmMHrakKa, U3yueHUe ero Bubmiorexa [JOK
o 20.12.2023 | https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas Kuc/oTa, eé ¢hrsudeckre u bubmmoreka LIOK
XUMHYEeCKHe CBOKMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Vcnosib30BaHye HUTPATOB U COJIEN

19 aMMOHMA B KaueCTBe MHUHepa/bHbIX bubmoteka LIOK
ynobpenuii. XuMuueckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HeHHe OKPY’Karol[el Cpe/ibl




COeMHEHHUSAMHA a30Ta

®ocdop. Okcup docdopa (V) u

bubmoteka LIOK

33 GocopHas KHCHP Td, Qu3HeCKite 1 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUUEeCKHe CBOMCTBA, MOoTy4YeHue
Wcnonb3oBanue (pocdaToB B
34 KayeCTBe MUHEPAJIbHBIX y/100peHHiA. bubmoteka LIOK
3arpsi3HeHUe NPUPOJIHOM Cpe/ibl 10.01.2024 | https://m.edsoo.ru/00adfc20
¢docharamu
Yriepoa, paciipocTpaHeHue B
35 npnpg,qi, cII))I/BI/IE)JeCKII)/Ie U XUMUUYeCcKue Bubmorexa OK
" 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupel yriaeposa, ux usuueckue u
36 XUMHYECKHe CBOKCTBaA. bubmoreka LIOK
OKosiornueckre mpobIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIe C oKcuzoM yrieposa (IV)
37 YronbHas KUCI0Ta U eé Comu Bubmorexa [JOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[TpakTrueckast pabota Ne 4 110 Teme
38 "[losiyyeHue yriekucsioro rasa. bubmmoreka LIOK
KauecTBeHHast peakiiysi Ha KapOoHaT- 24.01.2024 | https:/m.edsoo.ru/00ae027e
HOH"
[TepBoHauasibHbIE TIOHATHS 00
39 OpraHvyYyecKUx BelecTBax Kak o Bubmiorexa OK
31.01.2024 | https://m.edsoo.ru/00ae054e
COeJMHEHUSIX yIJiepofa
40 KpeMHuUii 1 ero coeuHeHus Bubmorexa [JOK
31.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTrueckast pabora Ne 5. bubnuoreka LIOK
Pelienune skcriepuMeHTaIbHBIX 07.02.2024 | https://m.edsoo.ru/00ae0bf2

3a7au




o Teme «BakHelI1e HeMeTal/Tbl U
HX COeIMHEHHs»

KontpospHast pabota Ne3 1o Teme

42 «BaxkHel1me HeMeTalIbl U UX Bubmmorexa [JOK
07.02.2024 | https://m.edsoo.ru/00aeQe18
COeIUHEeHUS»
OO0rmast xapaKTepuCTHKa
XUMHUYECKUX 3JIEMEHTOB —

43 MeTa/JIOB. MeTtajyinueckasi CBsi3b U bubmoreka IIOK
MeTasiyInueckKas KpucTaaainyeckas 14.02.2024 | https://m.edsoo.ru/00ae103e
peméTka. Pusnueckue CBOMCTBA
MeTaJ/lJIoB
XuWMHUUeCcKre CBOMCTBA MeTaslioB.

44 ONeKTPOXUMUYEeCKUH Psif Bubmiorexa [JOK

N 14.02.2024 | https://m.edsoo.ru/00ael1156
HarpsbDKeHHUH MeTaJsljioB
OO61mue crioco6bl TOTyueHust
MeTa/y10B. CriiaBbl. BeruvciieHus 1o
45 yYPaBHEHUSIM XMMUUeCKUX peakLui, Bubmiorexa [JOK
21.02.2024 | https://m.edsoo.ru/00ae1156
€C/IY OJJVH W3 PeareHTOB COJIePXKUT
rpuMecHu
46 [ToHaTHE 0 KOPPO3UY MeTaslJIOB Bubmiorexa OK
21.02.2024 | https://m.edsoo.ru/00ae1278
bubmoreka IIOK

47 Lenotibte meTa/bt 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKCcHUbl U TUIPOKCUBI HATPUS U bubnmoteka LJOK
Kajvs 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [[ler0yHO3EMe/IBEHBIE METaIIbl — bubmoreka LIOK
Ka/IbLIUK U MarHUM 06.03.2024 | https:/m.edsoo.ru/00ael5e8

50 Baknetiie coeTMHeHHs KaablHsl bubmoreka LJOK




06.03.2024 | https://m.edsoo.ru/00ael5e8
£1 O06o006111eHre ¥ CCTeMaTH3aLUs
3HaHUM 13.03.2024
- JKécTKoCTh BOJIBI M1 CITOCOOBI eé bubmioreka LIOK
yCTpaHeHUus 13.03.2024 | https://m.edsoo.ru/00ae1886
[Mpaktryeckast pabora Ne 6 1o Teme
53 "JKECTKOCTh BOJIbI U METO/IbI €€ Bubmorexa [JOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka LJOK
>4 ATTOMHHI 20.03.2024 | https://m.edsoo.ru/00aelc64
ee AmMdoTepHbIe CBOMCTBA OKCH/A U bubmoreka LIOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmoteka LJOK
> Meneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcupbl, TUAPOKCUBI U COJTU JKeJie3a bubmoreka LJOK
(IT) u »xene3a (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
cg O06o00111eHMEe U CUCTEMAaTH3al[Us
3HaHUM 10.04.2024
[TpakTrueckast pabora Ne 7.
59 Pemenue skcriepriMeHTanbHbBIX bubmiorteka LJOK
3a/1a4 110 TeMe «BakHeuIme 17.04.2024 | https://m.edsoo.ru/00ae3de8
MeTasl/Ibl U UX
COeJTUHeHUsI»
BbrurcieHus o ypaBHEHUSIM
XUMHUUECKUX peakLUid, ec/id OJIUH U3
50 peareHTOB JlaH B U30bITKe WU bubmiorteka LJOK
COZIEP>XXUT mpUMecH. Beruncienust 17.04.2024 | https://m.edsoo.ru/00ae1750

MaCCOBOM /10711 BbIXOZa MPOAYKTa
peakLuu




61 O06o0111eHMEe U CUCTeMAaTH3alUs 1
3HaHUMU 24.04.2024
KontpospHast pabota Ne4 o Teme
62 «BaxkHel1mme MeTanIbl U UX 1 94.04.2024
COeZIMHEeHUsI»
63 BewectBa 1 Matepuansl B 1 bubmoteka LIOK
TOBCeJHEBHOW »KU3HU UejioBeKa 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHMHUUeCKOe 3arpsi3HeHne 1 bubmoreka LIOK
OKpY>Katol1leil cpeibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xvmMuu B perieHun 1 bubmioreka LIOK
9KOJIOTHUECKUX TIPO0/IeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. Obob61meHne 1 1 bubmoteka LIOK
CHCTeMaTH3al[ys 3HaHUM 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pe3sepBHbiil ypok. O6061IeH1e 1 1 bubmoreka IIOK
CHCTeMaTH3al[ys 3HaHUM 29.05.2024 | https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O0001IeHE U 1 bubmmoreka LIOK
CHCTeMaTH3al[ys 3HaHUM 29.05.2024 | https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB 68

[10 [TPOI'PAMME




YYEBHO-METO/IMYECKOE
OBECIIEUEHHME OBPA30BATEJ/ILHOI'O

IIPOIIECCA

OBSI3ATEJ/IbHBIE YUYEBHBIE MATEPHAJIBI I/I1 YUEHUKA

» Xumus, 8 knacc/ IN'abpuensa O.C., Octpoymos W.I'., CraakoB

C.A., AkironepHoe o01iecTBo «V3marenscTBo «IIpocBelijeHre»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos W.T'., CnaikoB

C.A., AkrmonepHoe o61miecTBo «/3aarenscTBO «IIpocBeltieHrex»

Tab/uiel: [Teprouyeckast CHCTeMa XMMHUeCKUX 3yieMeHToB [, U.
MeHnzieneeBa, Tabnuiia paCTBOPUMOCTH, 3/IEKTPOXUMUUECKUM PsiJ| HaTIPSDKeHUST

MeTaJ/l/IOB

METOJUYECKHWE MATEPHUAJIBI JJ/I51 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMuisi-6a30BbIii-yPOBEHb. -
Peanu3arusi-tpeboBanuii-®I"OC-ocHOBHOT0-00111er0-00pa3oBaHusl. -

MeToanueckoe-nocobue-ayis-yunrens.pdf

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETAU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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