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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no yueOHOMY npeaMeTy «XuMus» (6a30BbIH YPOBEHbD)
st oOywarommxcst  8-9-x  kmaccoB AHOO  «Akagemudeckass THUMHA3US
«HAEXIA» (nmanee cooTBeTcTBEHHO — Paboudas mnporpamma, ['mmMHazus)
pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepannn»;

- mpukaza MunnpocBenienust Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alMii W OCYUIECTBJICHHS 00pa3oBaTENbHOU
NEeATEIbHOCTH IO  OCHOBHBIM  00mIeoOpa3oBaTelIbHBIM  IporpamMmMaM  —
o0Opa3oBaTelbHBIM NpOrpaMMaM Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpemHero o0Iero oOpa3oBaHUsY;

- mpukaza MunnpocBenienust Poccum ot 31.05.2021 Ne 287 «O6
yTBEPXKJIeHUU (eepaibHOrO TOCYJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (nanee — PI'OC O00);

- mpukaza MunnpocsBenienust Poccum ot 18.05.2023 Ne 370 «O6
yTBEpXKACHUU (enepaibHOil 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILEro
00pa3oBaHUsN;

- CIT 2.43648-20 «CaHUTapHO-3MIUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHHUTaHUS M OOY4YEHHUs, OTIbIXa W O3JOPOBJICHUS JETed U
MOJIOJIEKW», YTBEPKJICHHBIX MOCTAHOBIICHUEM TJIaBHOIO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['uruennueckue HOpPMATUBBI W TPEeOOBaHHUS K
obecrnieyeHn 0 6€30MacHOCTH U (MJIM) OE3BPEHOCTH JJIs uesloBeKa (PpakTOpoOB Cpebl
oOuTaHus», yTBEPKIECHHBIX MMOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

- Konuenumuu  npenomaBanusi ydyeOHOro nmnpeaMera  «XUMUS» B
oOpa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit  ®deneparnuu, peann3yOMUX
OCHOBHBIE  001Ie00pa3oBaTeIbHble MPOrPAMMBI, YTBEPKAECHHOW pellIeHUEM
Komnerun Munnpocseuiennsi Poccuu (mpotokost ot 03.12.2019 Ne [TK-48H);

- Konuenuuu  npenomaBaHusi yuyeOHOro  mpeaMera «XUMHUSD» B
oOpa3oBaTeNbHBIX oOpranuzanusax Poccuiickoit  ®deneparnuu, peann3yOMUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELICHUEM
Komnerun Munnpocseuiennsi Poccuu (mpotokost ot 03.12.2019 Ne [TK-48H);

- Konmenmuu skoiormueckoro  oOpa3oBaHUs B CHUCTeMe  0OIIero
obOpaszoBanmsi 000pEeHHOIN pemeHneM (eaepaabHOTO  y4eOHO-METOIUIECKOTO
00beIMHEHUS 110 0011IeMy 00pa30BaHUIO, TPOTOKOJI OT 29.04.2022 Ne 2/22;
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- OCHOBHOI 00pa30BaTeILHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHUS
['mMmuazuuy;

- y4eOHOro IJlaHa OCHOBHOI'O 00IIero o0pa3oBaHUs HA TEKYIIUH yueOHbIN
roa ' mmuasuu;

- paboueii mporpamMmsbl Bocriutanus [ uMHa3nu;

- (enepanpHOil pabouell mporpaMmbl MO Y4EOHOMY NpenMeTy «XUMUs
(6a30BbIN YPOBEHB).

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pazoBarenbpHO TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (peepaibHOM pabouet MporpaMMbl BOCIUTaHUS
U C Y4€TOM KOHLENIMK TpernojaBaHus ydyeOHOro mnpeamera «XuUMHUS» B
obOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparun.

[Iporpamma 1o XxuMuUM NaéT MPEACTABICHUE O IEJAX, OOIEeH CTpaTeruu
oOydeHusi, BOCIHUTaHUS W Pa3BUTHS OOYYAONIMXCA CPEACTBAMU y4EOHOTO
npeamMera, yCTaHaBIMBaET  00s3aTeNbHOE peIMETHOE coJiep>KaHue,
peaycMaTpuBaeT paclpeiesieHne €ro Mo KiaccaM W CTPYKTYPUPOBAHHE TIO
paznenaM W TeMaM MpPOrpaMMbl O XHMHUH, OINPEIETseT KOJWYECTBEHHBbIE U
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATENBHOCTh ~ M3YYEHUS XHUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKM Y4ye€OHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTE  00y4alolIMXCsl, OIpeAeNseT BO3MOXHOCTH MpeaMmeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs, a TaKXke TPeOOBaHMA K
pe3yabpTaTaM 00y4YEeHUs XUMUU HAa YPOBHE LIeJIeH U3yUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JEATETbHOCTH O00yYarouerocs MO OCBOCHUIO
y4e0HOTO COIeP KAHUS.

3HaHWE XWMHH CIIY)KUT OCHOBOW [Jisi (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero MpejCTaBICHU O MaTepUaTLHOM EAMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (PopMUpPYEMbIE XHMHUEH NPE/ICTABICHUS O B3aWMOIIPEBPAICHUIX
PHEPruM M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TrI00aibHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MTUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
o0ydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITENHHOW Y4EOHOW JIESITEIIbHOCTH,
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OKCIIEPUMEHTATILHBIX M HCCICAOBATEIIBCKUX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOM 1€ITeIbHOCTH;

3HAKOMUT CO CHeHUu(UKON Hay4yHOro MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €QUHCTBO MTPUPOJBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIIUXCS;

crnocoOCcTByeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTHYECKOE
00pa3oBaHue 00yJaArOITHUXCA.

JlanHbie HampaBlieHHWS B OOYyYEHHH XUMUHM OOECTICUMBAIOTCS CICIIM(PUKON
COJCp)KaHUSI  Yy4yeOHOrO  NpPEAMETa, KOTOPBIM  SIBISIETCS — IEarorM4ecKu
aJIanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIIET0 00pa30oBaHUS OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbBl IMEPBOHAYAIBHBIX TMOHSATHUN XWUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSTHN
OPraHNYECKON XUMUHU.

CrpykTypa coaepkaHus MPOTrpaMMbl MO XMMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro mnojxojia k €€ uzydeHuro. ColepxkaHue CKIAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencraBieHUd 00 AICKTPOJUTUYECKON IUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OHOTO
YPOBHSI K JIpyTrOMY, BBIIOJIHASL (PYHKIIMU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJTYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHe TpOrpaMMbl IO XHMHUH  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABISAIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CCTEMHOM NPUPOJbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C MPUBIICYCHUEM 3HAHUU W3
paHee M3YYEHHBIX y4eOHBIX MpeaMeToB: «Okpyxaomuid mupy», «buonorus. 5-7
KJ1acce» U «Pu3nka. 7 Kiaacey.
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[Ipy w3ydyeHMHM XUMHUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUUYECKOM
JESTEIbHOCTH YEJI0BEKa M KaK OHOI0 U3 KOMIIOHEHTOB MUPOBO KyJIbTYpbI. 3a1a4a
y4eOHOTO MpeAMEeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, sA3blKka HAYKHU, B NPUOOLICHUM K
Hay4YHbIM METOJIaM IO3HAHUS NPU W3YYEHHUM BEILECTB U XUMUYECKUX peakUui, B
(OpMUPOBAHNU U Pa3BUTUH ITO3HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B yUE€OHO-
NIO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKON NEATEIbHOCTH, OCBOCHUU MPAaBHII
0e301acHOro 0OpaleH s ¢ BEUIECTBAMH B IOBCEHEBHON KU3HU.

ITpu u3yyeHun XMMHMM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI BaKHOE
3HAYEHUE NPUOOPENN TaKue 11, KakK:

— (¢$OopMHUPOBaHHE HWHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/laliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIeHHUE
00y4JarImuxcsi K CaMOCTOSATEIbHOM I103HABATENbHON JESATEIHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecreueHne ycIoBHil, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaAIOITIMHUCS
OMbITa Pa3HOOOpPA3HOW MAEATETbHOCTH, MO3HAHWSA M CaMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opMupoBaHue o0OmEeHd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOM
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHMA OOBSICHATH U OLEHUBATh SIBICHUS
OKpPYXaroIlero MUpa, WCIOJIb3Yys 3HAHHUSA U OIbIT, MOJYYEHHbIE NPU H3yUYEHUU
XUMHH, IPUMEHATh UX IPU PELIEHUH ITPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NEeATENbHOCTH;

— (QopmupoBanue y oOyyarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUM U1 BbIPAOOTKH 3KOJOTUYECKU
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B HEISIX
COXPAaHEHUS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPE.IBI;

— pa3BUTHE MOTUBALUU K OOYYEHMIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTU K OCO3HaHHOMY BbIOOpY Hpo¢uis U HanpaBiIE€HHOCTU JajbHEMIIEro
00yueHus.

OO1ee yncio 4acoB, OTBEAEHHBIX JUIsl U3yUYEHUSI XUMUU HA YPOBHE OCHOBHOT'O
obmero obpaszoBanmsi, coctaBisieT 136 wacoB: B 8 kimacce — 68 yvacoB (2 daca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHBbIE XMMHYECKHE TIOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HMU YeTOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. dusnyeckue CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsiTHE O MeToAax MO3HAHMUS B XUMHUH. YHMCTbIE BEUIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI M MOJIEKYJbl. XHUMUYECKUE 3ieMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocTbie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeliecTB. OTHOcUTENbHAs aTOMHasg Macca. OTHOCHUTENbHAs
MoOJIeKyJIsipHasi Macca. MaccoBast 10Jisi XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUH.

KomnuectBo BemecTtBa. Monbs. MonspHas macca. B3anMocBsa3bp Kogn4decTsa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AMHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

dusnueckre U XUMUYECKUE SIBICHUA. XUMHUYECKasl peakuus U e€ mpu3HaKu.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHusa. Knaccuduxarms
XUMHUYECKUX peaKIUi (COeAMHEHUS, pa3I0KEHUs, 3aMEeILIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYI0H, MpaBuUiaMu paboThl B J1a0OpaTOpUH U
npuéMaMu oOpalieHus ¢ JIabopaTOpHBIM 00OPYIOBaHHEM, U3yYEHHE U OMHUCAHUE
¢u3nYeCKuX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaONIO/IEHNE
busnueckux (IMJIaBjIeHUE BOCKA, TasHUE JIbJla, PAaCTUPAaHHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMsS BOJbI) M XUMHUYECKUX (FOPEHUE CBEYH, NMPOKAIWBAHHE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SBJIICHUI, HAOMI0ICHUE U
OMMCaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3iokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'HIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YEHHUE CIOCOOOB PA3JEICHUs] CMECEH: C MOMOIIBIO MAarHuTa, (PUILTpOBaHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH IMOBAPEHHOMN
conu, HaOJMIOJAEHHWE U  ONHCAaHME  PE3yJNbTaTOB  NPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJe MOJIEKY
(ImapocTepKHEBbIX ).

BakHeiue npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucrnopoa — aneMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B Npupoae, (uU3HUecKue M XUMHUYECKUE
cBoiicTtBa (peakuuu ropenusi). Oxcuabl. [Ipumenenune xucinopoaa. CrnocoObl
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MOJIy4eHHUsS] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALIMS KUCIOPOa.

TemnoBolt 3hdekT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3lyXa, YCWJICHHUE MAPHUKOBOTO d(deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKre 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, ClIOCOObI MoyueHus. Kucnorsr
U COJIH.

Momnsipabiii 00BEM Ta30B. Pac4€ThI M0 XUMUUYECKUM YPABHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Poisib pacTBOpOB B mpupoje U B )KHU3HU 4enoBeka. KpyroBopot BoAbI B IpUpoOAE.
3arpsi3HeHre NpupoaHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukarus neopranmuecknx coemuHeHuid. Oxcuapl. Kimaccudukanus
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszytone. Homenknarypa okcuaoB. Duznueckue U XUMHYECKHE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcnoBanusa. Kraccudpukanus ocHOBaHMIA: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuii. du3znyeckue U XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lony4deHnue KUCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue u XMMHUYECKUE CBOMCTBA COJIEH.
[Toyuenue conen.

['eHeTHUecKas CBSA3b MEXK/y KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEAECICHHUE COAEPKAHUS KUCIOPOAa B BO3AYX€, MOJIYUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJa, HaOIIOAeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
peKpanieHus ropeHus (moskapa), 03HaKOMJIEHUE C 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, IMOJY4YeHUE, COOMpaHHWE, PACNO3HABAHWE W W3YYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxkHO
UCITI0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOICHHE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHOM MAacCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBUE BOJIbI C MeTaUIaMH (HAaTpUeM U
KaJbliueM) (BO3MOXXHO MCIOJIb30BaHME BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
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00pa3oB HEOPraHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHIE N3MEHEHUS
OKpAaCKH MHANKATOPOB B pACTBOPAX KUCIIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUSA
okcuga Meau (II) ¢ pacTBopom cepHO KUCIOTHI, KMUCIOT C METaUIaMH, pPEeaKui
HEUTpANIU3alMU, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOTO
METaJula APYTUM U3 PacTBOPA COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«BaxkHenme Ki1accbl HEOPraHMYECKUX COCIUHEHUI.

IHepuonuueckuit 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuU

[lepBble TOTMBITKM KIACCU(DUKAIIUN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M LIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuoanas u qimuHHONEproaHast hopmsel [lepronnyaeckoit
cucrtembl xumudeckux snemeHTtoB [l. M. Menpneneesa. Ilepuoabl u TpymnibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckonn cucremnl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHuIo B [lepunoanueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS paauyca aTOMOB XWUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYyNIIaM U NEPUOTAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB JUUIA Pa3BUTUA Haykh W mnpaktuku. [[. 1. MenneneeB — y4y€HbId U
IPaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIipHAsE W HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchbl OKMCIEHN U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4deHHe oO0pa3loB BEMIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIbBITOB,
WUIKOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakliuy pa3oKeHUsl, COSTUHEHU).

Mesicnpeomemmnule ceazu

Peanu3zanusi MeXNpeIMETHBIX CBSI3€M MpPU M3YYEHHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIONB30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
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MOHSITHH, TaK W TIOHSATHH, SIBJISTFOIIMXCS CHCTEMHBIMH JIJISL OTICIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Ire eCTeCTBCHHO-HAYYHbIC MOHATHS: HAYYHBIH (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KilaccuuKamus, TIEepUOJUIHOCTh, HAOJIOICHNE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICIh, SIBIICHUE.

dusuka: MaTepusi, aTOM, SJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU, U30TOIIBI,
pPaMOaKTUBHOCTh, MOJICKYJa, SJCKTPUYCCKHIA 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEIIECTBa, ra3, (U3WYCCKHE BCIMYHMHBI, CIUHUIIBI
U3MEpEHHS, KOCMOC, TIaHEThI, 3BE3/1bI, COJTHIIE.

buonorus: gorocuntes, apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TOPOIbI, TIOJIC3HBIE
UCKOIIaeMbI€, TOTUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

[Tepuoanueckuii 3akoH. Ileppoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KAJTBLUA U X COCTUHEHUN
B COOTBETCTBUU C IIOJIOKECHHEM »JJEMEHTOB B llepuomnueckon cucreme u
CTPOEHHUEM KX aTOMOB.

CtpoeHue BemeCTBa: BUIIbI XMMHYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Krnaccudukarms u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCS K Ppa3JIMyHbIM KJIacCaM HEOPraHUYeCKHUX
COCJIMHEHU, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Krnaccudukarys XuMAYeCKUX PEakiuii Mo pa3aIuIHbIM MPU3HAKAM (TI0 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKHCIIEHUS XMMHYECKHX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYCCKUEC
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [[OHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [Tonarue o karanuse. [ToHsiTue 0 XuMu4YeckoMm paBHOBecUU. DaKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHUYECKOW pEaKIMh M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKuuu. CocraBienne YpPaBHEHUN
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OKHCJIUTEJIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTI'O OaaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M IHCCOLMALIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xumu4ueckon cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakuun moHHOr0 oOMeHa. Y cinoBUs NPOTEKaHUsS Peakil HOHHOTO OOMeHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBOWCTBA KHUCIOT,
OCHOBaHUH U COJIEH B CBETE NPEJICTABICHUN 00 3JIEKTPOJUTUUECKON TUCCOLMALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsTHE O THApONIM3E CoNen.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BIEKTPOIPOBOIHOCTHU
pPacTBOPOB BEUIECTB, MTPOIEcCa AUCCOLMALIMYI KHCIIOT, IIEJI0YEH U coei (BO3MOKHO
UCIOJIb30BaHUE BUAEO MATEPUATIOB), IMPOBEIEHHUE OIBITOB, WIUTIOCTPUPYIOLINX
OpU3HAKU TPOTEKAaHUs peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUl (FOpEHHE, PEAKLUUU Pa3JI0KEHUS,
COCIMHEHMs), paclo3HaBaHUE HEOPraHWYECKUMX  BELIECTB C  HOMOUIBbIO
KAauECTBEHHBIX PEAKIMil Ha HOHBI, pELICHUE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemeranibl 4 MX cOeAMHEHUSA

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IPUMEPE XJIOpa (B3aUMOIEHCTBHE
C MeTajJylaMM, HEeMeTajulaMu, Iueiaoudamu). XiopoBojaopoxa. ComsHas KHCIOTa,
XMMHYECKME CBOWCTBA, IIOJyY€HHE, IpuMeHeHue. JlencTteue Xxmopa W
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YeNIOBeKa. BaxkHenmme X10puabl 1 UX HaX0XKAECHUE B
IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTeNeHu okuciaeHus. CTpoeHue u (QU3NYecKUe CBOICTBa
IIPOCTBIX BEILIECTB — KHCIOPOAa U CEPbl. AJTOTPONHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
Xxumudeckue cBoucTBa. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCJIOTHBIX OKCHIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJjlacca KUCJIOT M cnenuduueckue). XUMUYECKUE PEaKLUH, JEKallie B OCHOBE
IPOMBIIIJIEHHOTO CIOCco0a MOJIy4eHUs CEpHOM KUCIOTHL. llpuMenenue cepHoi
kucnaoTbl. COnaM CepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cyiab(paT-HOH.
Haxoxnenue ceppl u €€ COeNUMHEHUNM B NpUpoac. XUMHUUYECKOE 3arpsi3HEHUE
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OKpY’KaloIlled Cpenbl COECIWHEHUAMH Cepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 NMPeIOTBPAILICHHUS.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETNIEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPUPOIE,
buznyeckue U XuMu4yeckue cBoiictea. Kpyrosopor azora B nmpupoe. AMMHaK, ero
bu3nUecKre 1 XUMUYECKHE CBOMCTBA, MOJyueHre U npuMenenue. Colid aMMOHUS,
ux (QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOMCTBa (00mMe Kak TMPEACTAaBUTENS Kilacca KHUCIOT U CHenuuvecKue).
Hcrionp30BaHre HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATBHBIX YI0OpEHUHN.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucnota, HU3NIECKUE W XUMHUYECKHE CBOWMCTBA, MOITYy4YCHUE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBLHBIX YIAOOPEHUH.

O6mas xapaktepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHbIE CTENIEHN OKUCIIECHUS. Y TIIepO1, ATUIOTPONHbIE MOIU(DUKAIUY,
pacmnpocTpaHeHHe B MpUpoAe, Gpu3nueckue 1 XUMUYECKUEe CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yraepoma B mnpupone. OKcuzabl yriepojaa, HuX (U3HUECKUEe U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA J>KUBbIE OpPraHU3Mbl, [OJY4YEHUE U
npUMEHEHUEe. DKOJIOrMYecKue MpooieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rurnoTe3a TI00ATbHOIO MOTEIUIEHUS KIMMara, MapHUKOBBIM 3¢ dekT. YronbHas
KACIOTa U €€ CcoNu, UX (PU3MYECKHe U XUMHUYECKHE CBOWCTBA, MOJy4YeHHE U
npuMmenenue. KauecTBeHHas peakiusi Ha KkapOoHaT-uOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ITAHOJ, TNIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOIAHBIA Ta3, HePTh),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX poJib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojiax — U ux
poiid B KM3HM 4elloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOMCTBA, TMOJIy4YCHHE U
npumeHenue. CoenuHeHus KpeMHHUs B ipupojie. O01ire npencraBieHus 00 OKCue
kpeMmuus (IV) u kpemuueBoit kucinore. CUIUMKAThl, UX UCIOJIb30BAHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHele cTpouTeNbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30mMacHOrO0  MCTHOJIB30BAHUS
CTPOUTENIbHBIX MaTEPUAJIOB B MOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:
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M3y4eHUE 00pa3I0B HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIOICHUE TTPU3HAKOB
WX TIPOTEKaHMS, OMBITHI, OTpaxkarolmue (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
rajoreHoB M HX COEJUHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUIECOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHUE C 00pa3aMu
ceppl U €€ COeNMHEHUSMH (BO3MOKHO HCIOJb30BAaHUE BHJICOMATEPHUAIIOB),
HaOJII0/IeHHE TIpoliecca 0OYTIIMBaHUS caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEepHOM KUCIIOThI, U3yYCHUE XMMUUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCTOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOW PEaKIN Ha CyJb()aT-uoH ¥ HAOMIOACHNUE MTPU3HAKa e
IpOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMM a30Ta, docdopa u ux
coeMHEeHUN (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB), 00pa3iaMu a30THBIX
u ocdopHBIX ynoOpeHui, MmoayuyeHue, coOupaHue, pacrio3HaBaHUE M M3y4YEHUE
CBOMCTB aMMHaKa, MNPOBEACHHE KAaYECTBEHHBIX pPEAKIMA HA HOH aAMMOHHUS U
dochar-noH W W3yUYeHHWE TPU3HAKOB WX TNPOTEKAHWsS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJeNield KPUCTAUIMYECKUX PeméToK ajMasa,
rpaduta, QyuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcopOlMKu pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM WM YCTPOMCTBOM IIPOTMBOrasa, IOJy4YEHHUE,
cobupanue, pacrio3HaBaHWE U W3YYEHHE CBOWMCTB YTJIEKHCIIOTO ras3a, POBEICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CUJIMKAT-UOHBI U M3YUYCHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHMEH CHIMKATHOM MPOMBIIICHHOCTH,
pellIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHelllne HeMeTaulbl U UX
COCJIMHCHMUSI.

MeTa/JIbl 1 UX COEeAMHEHUS

OO6m1as XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XUMUYECKUX diiemeHToB . .
MengneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTaioB. Meramindeckasi CBsi3b U
METAJUIMYECKasl ~ KpHUCTaJUIMUecKass  pem€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpspKeHu MeTtauioB. OU3nveckre U XMMHUYECKHUe CBOcTBa MeTamioB. OOmue
CrocoObl TodyueHus: MeTauioB. [IOHSATHE O KOPpPO3WHM METANIOB, OCHOBHBIC
CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
Y UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAXOXKJEHUE B MPUPOJE.
dusznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). OKCUAbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIENOYHBIX METAUIOB U HX
COCJIMHCHUH.

[[lenoyno3emenbHble METAJUIbl MAarHMi M KaJblMH: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
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aTOMOB, HaXOXJeHrEe B pupojie. Puznueckue U XUMUYECKUE CBOMCTBA MarHusi U
Kanblud. Baxkneime coequHeHus Kanblus (OKCHUT, TUAPOKCHI, cOn). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHUSI.

AmoMuHMIL: TIosIokeHue B [leproanyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOKIeHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA atOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
AIFOMHHUSL.

Keneso: nonoxenue B [leppoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOoe€HHE aroMa, HaxoxzaeHue B npupoae. Dusnueckue u
XUMHUUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpOKCU bl U conn xenesa (1) u xenesza
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpasmamMu METAUIOB W CIUIABOB, HX (PU3HYECKUMHU
CBOWMCTBAMHU, HU3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIblIUg W HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHUAIIOB),
UCCIIEOBAHUE CBOWMCTB KECTKOW BOJBI, MpOLECCa TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3BMOKHO  HCMOJIb30BAHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI Ha MOHBI: MAarHUs, KaJIblUs, A TIOMUHUS, ITMHKA, xkene3a (1)
u xenesa (II), menu (I), HaOmromeHNE W OMHMCaHWE IPOIECCOB OKpalIWBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kajdblusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCUAA ATFOMUHUS U
TUJPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3ajlau 1o Teme «Baxueliue
METAJUIbl U UX COCUHEHHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa u marepuanbl B IOBCEIHEBHOM >KM3HM 4ejoBeKa. besomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peaknuii B ObiTy. IlepBas momormis mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawllel cpeabl (MpeienbHas J0myCTUMast
KOHLIeHTpanus BeuecTs, nanee — [1JIK). Pons xuMun B perieHun 3K0JI0THYeCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJLIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu

Peanusanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHHM XMMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIONB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.
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OOmre ecTeCTBEHHO-HAyUYHBIC MOHSTHS: HAyYHBIA (PAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, MEepPUOAUYHOCTb, HaOII0/EHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, H3MEpPEHHE, MOJEeNb, SBICHUE, MaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPUATTBI.

®dusuka: MaTepusi, aTOM, AJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIBI,
ParMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUECKUIL 3apsiz, POBOTHUKH,
HOJYTIPOBOHUKHU, JIUAJIEKTPUKH, (HOTORJIEMEHT, BEIIEeCTBO, Teno, O0BEM,
arperaTHOE COCTOSIHHE BEIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUTMYECKAs
pemeTKa, CIUIaBbl, (PU3MYECKUE BEIMYWHBI, CAMHUIBI U3MEPEHUSl, KOCMHUYECKOE
POCTPAHCTBO, IJTAHETHI, 3BE311bI, COIHIIE.

buonorus: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPaAIbHbIE
y1oOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOAbI, MOJIE3HbIE
MICKOTIaeMbI€, TOTLINBO, BOJHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO  OOIIEro
00pa3oBaHMsl JOCTUTalOTCs B X0J€ OOYy4YeHHS XMMHUU B €AUHCTBE Y4YEOHOW U
BOCIIUTATENBHOMN JEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUMCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe mpaBWIaMd W HOPMaMH TOBEICHUS M CHOCOOCTBYIOT MpoIeccam
CaMOMO3HAHUs1, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIIMXCA.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPAXalT  T[OTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBATbCA CHUCTEMOM TMO3WTHUBHBIX LIEHHOCTHBIX OpUEHTAlUA U
pacuIMpeHue OnbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAYYHOMY HACIEOUI0, TIOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JAOCTOBEPHOW WH(MOpMaImen o
MEPEOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS. O COLMAIbHBIX HOPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EOHOMCCIIEI0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JEeSATEIbHOCTH MPU BBIMOJHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3aJ]]a4, BBINOJHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO37]aHUU YIEOHBIX IPOEKTOB, CTPEMJICHUS K B3AMMOTIOHUMAHHIO U B3aHMOITOMOTIIN
B IpolIecce 3TOM y4yeOHOM AesITeNbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEICHUE
U TMOCTYIKM CBOMX TOBApHINEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOM pEaKIuH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIIOLIWE
OCHOBY ISl IOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAACMBIX TPOIECCOB U SIBIICHU,
M03HABATENIbHOM, MH()OPMAIMOHHOM M YHUTATENbCKON KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMN
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JUTEPATYPON, MOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  €amMo00pa3oBaHWIO, TPOEKTHOM H  HCCIEeI0BATENbCKOU
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U ypOBHS OOydeHHUS B
JaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHI U
HEMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS ATKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBui OE30MacCHOCTH IMpU  OOpallleHUuH C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii U Tpyia pa3indHoro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM IESATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAaHUM 1O  XUMHH, OCO3HAaHHBIM  BBIOOP
WHUBUyJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHol mpodeCcCHOHATBHON NEATEIbHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHHUE K TPUPOE KaK UICTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMS, MOHMMAaHHUE IIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyalUsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIOCOOHOCTH TMPUMEHSITh 3HAHUSA, MOJy4aeMble MPU WU3YYCHUH XUMUHU, IS
pelmeHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH NPUPOJHON CPEIOH, IS MOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJ00abHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COMAIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHII,
runore3a, ¢akT, cucTeMa, TMpolecc, SKCIEPUMEHT H Jpyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
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OCHOBE 3HAHUU U3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIC IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OecredruBarOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO U OCYUIECTBICHHUIO YYEOHOM
JIECATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

ba3oBble Jilornyeckue aeicTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPHIBATH CMBICI XMUMHUYECKUX MOHSTUN (BBLICIATh UX XapaKTEpPHbIE
MPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSITUSMH), HUCIOJIb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUSI U
KpUTEpUM ISl KJIAacCU(PHUKAIIMKM XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEeaKIui,
yCTaHABIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3U MEXIAY OOBEKTaMH H3yYCHUSI,
CTPOUTH JIOTMUECKUE PACCYXKIEHUS (MHIYKTUBHbBIC, AENYKTUBHbIC, 110 aHAJIOTUN),
JIeJaTh BBIBOJABI U 3aKIHOUCHMUS;

YMEHHE TMPUMEHSATh B TIpoOIlecCe TMO3HAHMWS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICH, UCIIOIb3YEMbIC B XUMUH,
peo0pa3oBhIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHUE
XUMHUYECKOM PEaKIui — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBS3UM U
MIPOTHUBOPEUHS B NH3yUAEMbIX MPOLIECCAX U SBJICHUSAX.

Bba3oBble uccienoBarejbcKue 1eMCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAY€CTBE OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE
MPABUWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETEHNE OMbITa M0 TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMeHHWe Ha0IJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIICHUS U
BBIBOJIBI 10 PE3YJIbTATAM ITPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MPOJIeTaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, MTOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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yMEHUE TPUMEHSATh Pa3IuYHbIC METOIBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
o0JacTi  MCTHOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHH,
OBJIAJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO POpMY MpeACcTaBiIeHUsT UHPOPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJU3UPOBaThH B TIporecce Y4YeOHOUW U
WCCJICIOBATEIHLCKON JEATENHPHOCTH MH(DOPMAITUIO O BIUSHUU TPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHME OKpY>KaroIlell MpUupoIHON
Cpenpbl.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Uaiora u (Min) IUCKYyCCUH) MO CYIIECTBY
obcyxmaemMoii TeMbl, (QOPMYIHPOBATH CBOM TPEIJIOKEHUS OTHOCHTEIIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEJLHOMN
NEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTAIUIO
pPE3yIbTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIIEpUMEHTa (71ab0paTOpHOTO OMBITA,
1abopaTopHOI pabOTHI MO KCCIIEJOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUsI Y4eOHOro COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBATEIbCKOM  ACSATENBHOCTH  MPU  PELIECHUHU
BO3ZHHMKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAMHAITIS
COBMECTHBIX JICHCTBUM, OINpEJeTeHre KPUTEpUEeB IO OILIEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YyMEHUE CaMOCTOSTEIILHO OMPENEITh IENH NeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosiee 3(PPeKTUBHBIE CITOCOOBI PEIICHUs YUEOHBIX U
MO3HABATENIbHBIX 33a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHMM 33aJaHUM C Y4ETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OIICHMBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW II€JIM, YMEHUE
HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIJaHUN.

HPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeaMeTHBIX PE3yibTAaTOB IO OCBOCHHUIO 00s3aTEILHOTO
COJICp)KaHMs, YCTaHOBJIEHHOTO JaHHOW (QeaepasbHOM pabodeil mporpaMMon,
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BBIICIISIFOT: OCBOCHHBIC OOYYAIOIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CIOCOOBI
nercTBul, crnenuduueckue g OPEAMETHOM  001acTH  «XUMHS», BHJbBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETaluH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K xonIy oOydenus B 8 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO AJIEeMEHTa B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi pPEaKius, KiIacCu(uKaius peakiuil: peaxiuu
COCAMHEHUSI, PEaKIUU PAa3JIOKEHUs, PEAKIMU 3aMElICHUs, PEaKIuu
oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKINH, TeIIOBOU 3P(PEKT peaKinH,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aTomMa, aTOMHast OpOUTalb, pauyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAS CBS3b, HOHHAs
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJi1 BellecTBa
(mpolLieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITUH H
MPUMEHSThH 3TU OHATHUSA MPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUII;

e HCIOJb30BaTh XHWMUYECKYIO) CHUMBOJMKY JUIsl COCTaBJIeHHS (HOpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHUA XUMHUYECKON CBsi3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIch Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoxeHus B Ilepuogmyeckoi cucreme,
3aKOHOB COXPAHEHMSI MacChl BENIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEeHUsI, 3aKOHA ABOTrajipo;

e ONUCBHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonuyueckoi
CUCTEMBl XHMHYECKHX DJJEMEHTOB: pa3iuyaTb IIOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnna (b-rpymnma)», Manbsie u
OONbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xumuueckux osaementoB . .
MeHnpeneeBay € YHCIOBBIMM XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHYECKHE PEaKIUH (M0 YUCIYy M COCTaBYy YUYacCTBYIOIIMX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHUE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKAasi ONMMCAHKE MPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

IPOTHO3UPOBATH CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKHX NPEBpaIICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTOo »3JeMeHTa Mo (opMmyse COeIUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 10 yPABHEHUIO
XAMHUYECKON PEaKIu;

NPUMEHSTHh OCHOBHBIE ONEPALIUU MBICIUTENIbHOM JESITEIbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMAaTHU3aluIo, KiacCUu(PUKaIHUIO,
BBISIBJICHHE TMPUYMHHO-CIIEACTBEHHBIX CBS3€M — JUIsi M3Y4YEHHs] CBOWCTB
BEIIECTB M XUMHUYECKHX pEaKluil, €CTeCTBEHHO-HAYYHbIE METO/IbI
NO3HAHUA — HAONIOICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

CJIe10BaTh MPaBUJIaM MOJb30BAHMS XMMUYECKON OCY101 1 1a00paTOpHBIM
o0opysOBaHMEM, a TakXKe NpaBWwjiaM OOpalleHUus C BelIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUMUSMHU IO BBIMIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpeaeiaEHHON
MacCOBOM JOJIEW PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJAUTH
XUMHYECKHE SKCIEPUMEHTHI MO PACHO3HABAHHIO PACTBOPOB IIENOUYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, (peHondTanenH, METUIOPaHXK
U pyrue).

K koHIy oOydenus B 9 kjacce npeMETHbIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUUYECKUUN
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMUYECKasl PeaKiusi, XUMUYecKasi CBs3b, TEIIOBOM 3P deKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHUYECKAS] JTUCCOLMALIMS, PEaKIMh HOHHOIO
oOMeHa, KaTalnu3aTtop, XHUMHYECKOE€ paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIH,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aMm(pOTEpPHOCTH, XUMUYECKas CBSI3b (KoBaJIEeHTHaA, MOHHas,
MeTaNInYecKas ), KpUCTAUIMYECKas pEIIETKA, KOPPO3Hs METAIIOB, CILJIABBI,
CKOpPOCTb XMMHYECKOW PEAKLNH, MPEAEIbHO AOIYyCTUMAas KOHLIEHTPALUs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX IIOHATHH W
IIPUMEHSATH 3T MOHATHS IIPU OIIMCAaHUU BEUIECTB U UX IPEBPALICHUM;
UCIONB30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBJCHHsS (opMyll
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPEIENATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS! XMMUYECKUX 3JIEMEHTOB B
COCIMHEHMIX PA3JIMYHOTO COCTaBa, IPUHAMIECKHOCTb BEHIECTB K
onpeAenéHHOMY KIJIAcCy COEIUHEHHH 1o ¢opMynaM, BHJI XUMHUYECKOU
CBA3M (KOBAJE€HTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHUSIX, 3aps/l MOHA M0 XUMHYECKON (popmyse, XxapakTep Cpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCIMHEHHH, THUIl KPUCTALIMYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHHWE: OIMCHIBATL W XapaKTepU30BaTh
TabnnuHyo (opmy Ilepnoanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuyuaTh MOHATUS «IJIaBHasg mnoArpymnmna (A-rpynma)» M «1modoodHast
noarpynna (b-rpynma)», Manble U OosiblliM€ MEPUOJBI, COOTHOCHUTH
0003Ha4YeHHSI, KOTOPHIE UMEIOTCS B IEPUOAMYECKOM TabIHUIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan  Anapa, oO0Ilee YWUCIO DJEKTPOHOB M PACIpPENESICHHE HuX IO
DJIEKTPOHHBIM CJ0SIM), OOBSACHATH OOILME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB JJIEMEHTOB M MX COCIMHEHUN B IPEIENax MAJIbIX NEPUOAOB U
IJIABHBIX MOATPYMI C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XMMHMUYECKHE pPEaKklUM (II0 YUCIy M COCTaBYy YYacTBYIOIIMX B pEaKLUU
BELIECTB, N0 TEIUIOBOMY 3P (EKTy, [0 MU3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa IIPOCTBIX M CJOXKHBIX BEILECTB, ITOATBEP)KIAAs ONMCAHUE
IPUMEPAMU MOJIEKYJISIDHBIX UM HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIU;

COCTaBJIAATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO
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oOMeHa, ypaBHCHHsI peakluid, MOATBEPKIAOIINX CYIICCTBOBAHHE
TEHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIU
MIOCPEACTBOM COCTaBJICHHS 3JICKTPOHHOTO OajaHca dTUX PEaKITHiA;
IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XHUMHYECKHX IMPEBPALICHUH B pa3IMYHBIX
yCIIOBUSIX;

BBIYHCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO 3JieMeHTa 10 (opMmysie COeAUHCHHS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOHN peaKinu;

COOIOAATh MpaBUIIa TIOJIB30BAHUS XUMUYECKOU MOCYI0M 1 JTa0OpATOPHBIM
o0opysoBaHHEM, a Takke IMpaBWia OOpalleHUs C BeEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIHUSIMH 10 BBIMIOJIHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB IO MOJYYCHUIO M COOMPAHHIO T'a3000pa3HbBIX BEIIECTB
(aMMHaKa ¥ yTJIeKUCIIOoro ras3a);

IIPOBOJIMTH PEAKIIMH, TIOTBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3IMIHbIX
BEIICCTB: pAcCIoO3HAaBaTh OMNBITHBIM ITyTEM XJIOPHA-, OPOMHI-, HOIHI-,
KapOoHat-, (ocdar-, cuaMKaT-, Cynb(ar-, TUIPOKCUI-HOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OTIEPAIIMU MBICITUTEIHHON ACSITEILHOCTH — aHAIH3 U
CUHTE3, CPaBHEHHUE, 0000IIEHNE, CHCTEMATH3AINIO, BBISIBIICHNE IPUIUHHO-
CJICJICTBEHHBIX CBS3CH — JJIA M3yd4eHUS] CBOMCTB BEIISCTB M XUMHUYECCKHX
peakiuii, eCTEeCTBEHHO-Hay4YyHbIe METOJABI IIO3HAHUS — HaOJIO/ICHNE,
U3MEepeHHe, MOICTUPOBaHNE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3ieioB U JyeKTpoHHbIE (LM poBbIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
Pa3znen 1. IlepBoHavanibHble XUMHUYECKUE MOHATHS
XuMusi — BaKHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK

' MPAKTUYECKOU NESITETbHOCTH https://m.edsoo.ru/7f41837¢

YelioBeKa

12 BemecTBa u xuMHuieckue 15 1 bubmuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BakHelilne npeacTaBuTe/ Il HEOPraHUYECKUX BelleCTB
)1 Bo3znyx. Kucnopon. [Touarue 6 bubnnorexa [JOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bognopona.Ilonarue o kucnorax 2 1 bubmumoreka [IOK

’ U COIISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tousitue 06 5 1 1 bubnnorexa [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIC KJIACCHI 1 1 1 bubnuorexa [JOK

’ HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuuyeckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUH
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[Tepuonuueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XHUMHYECKas CBA3b.

3.2 OKucauTenbHO- 8 1 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1eioB H TeM uudpoBbie
Ne ni/m P Kontpoasnbie IIpakTnueckue (upp )
NMpoOrpaMmbl Bcero o0pa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
Pa3pen 1. BemecTBo 1 XuMu4ecKkne peakiun
L1 [ToBTOpEHME U yTiTyOJIeHHE 3HAHUH 5 1 bubnnorexa [JOK
) OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs! JUCCOLIHAITHSI. 2 1 1 bubnnorexa [JOK
' XHUMHUYECKHUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO0mias XxapakTepruCcTHKa XUMHUECKIX 4 1 bubnnorexka [HOK
) sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XapakTepruCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa LIOK
’ PYTHIRL 6P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 Bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XapakTepuCcTHKa XUMUYIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [OK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
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Hroro no pazneny 25
Pa3nea 3. Merasiibl M UX COeTHHEHHUS
bu6mmoreka [IOK
1 I 4
3 Obmpae cBofiCTBa METAILIOB https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2 B 7| 1
3 KHEUIIe MeTaJUIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.rw/ 7412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeiaa
4.1 BemecTBa 1 MaTepuansl B >KU3HU 4eJIOBEKA 3 buGnnorexa LIOK
’ t p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE
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8 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabsubie IIpakTunueckue
n/n Bcero u3ydyeHusi o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsbl

| [Ipeamer xumun. Posb xumuu B 1 bubmuoreka [JOK
JKA3HHU YeoBeKa. Tea 1 BelecTBa https://m.edsoo.ru/ff0d210c

) ITonsiTie 0 MeTO/1aX MO3HAHUS B | bubmuoreka [JOK
XAMUU https://m.edsoo.ru/ff0d227¢
[Tpaxtrueckas padota Ne 1 «IIpaBuna

3 paboTHI B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOpariieHus ¢ 1a0opaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM)

4 UYuctele BemiecTBa 1 cMecu. CriocoOsl | bubnmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMBT H MOJEKYIIBL https://m.edsoo.ru/ff0d2a6¢

7 XuUMHUYECKHE 2JIEMEHThI. 3HAKU | bubmuoreka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEIIECTBA 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKoH IMOCTOSHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK
10 X .B
mmmeckas opmyna. Baxentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX PJICMEHTOB
1 OTtHOCHUTENBHAs aTOMHAs Macca. bubmmoreka [JOK
OtHocuTeNnbHas MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. Moib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pu3znyuecKnue 1 XUMHYECKHE SIBJICHUS. bubmmoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS bubmumorexa [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamdecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHUSIM bubmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Krnaccudukanus XuMruaecKux
18 €aKIui (COeMHEHUS, PA3TOKEHUS bubmmorexa [IOK
peartl A P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs], OOMEHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneucT. O0o0IeHne U bubmmorexa [IOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 Kontponbnas padota Nel o teme | bubnnorexa [JOK

«BemiecTBa U XUMHUYECKHE PEAKLIUI)

https://m.edsoo.ru/ff0d4290




30

Bo3nyx — cMech razos. Coctan

bu6mmoreka [IOK

21 o3ayxa. Kucinopon — siaeme
BOSAYX HCTOpOAL JIEMEHT 1 https://m.edsoo.ru/ff0d448e¢
nmpocroe BeuiecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOMCTBA
22 KHUCJIOpo/ia (peaKIuy OKUCICHUS bubmorexa HOK
poZa {peakn ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
CriocoObI oTy4YeHUsT KUCIIOpoia B
23 J1a00PaTOPHUU U IMIPOMBIIIIEHHOCTH bubmorexa LIOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ ekt XuMuIeckoit
24 peaKkiuu, MOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 SHIOTEPMUYECKHUX PEAKIIHIX
TommmBo (HedhTh, Yyroib U METaH).
25 3ar 513H€I§I/I€(1;03 yxa CIIOCOOBI Z:ro bubmmorera [IOK
p YR https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonyuenne u cobupanne bubmmnorexa [IOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3yYEHHUE €TO CBOHCTBY
7 Bomopon — anemeHT u mpocToe bubmuoreka [JOK
BellecTBO. HaxoxxaeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre 1 XMMUYECKUe CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 IIo € 0 KMCJIOTaX U CO
T HEIOTAx | CoJAx https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTy4eHus BOAOPOIA B bubnnorexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[TpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK

31 «ITonyyenne u cobupaHue BOLOPOIA,
' o P Aopol https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY
1 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 1o €ro N3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienusa o05EMOB ra3oB II0
34 ABHEHUIO pPEaKIIMU Ha OCHOBE bubmorera [TOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM ra30B
35 dOu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubmmoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrlennsie 1 HeHaCHIILIEHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BeLecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroToBiieHre pacTBOPOB C bubmmoreka [JOK
ONpeAcIEHHON MacCOBOU J10JIEN https://m.edsoo.ru/ff0dSeba
PAacCTBOPEHHOTO BEILIECTBA»
39 KonrtponsHast pabora Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcupl: cOCTaB, KiIacCUpUKaIs, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHus: cOCTaB, KJaccupUKaIus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBAHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarmus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMUMHUYECKHE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYypa,
46 cnocoélfl) o ‘-I)GHI/ISI XI/IMI/ILIZEKHG bubmorexa [IOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'enernueckas cBs3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O06o00meHne 1 CHCTEMaTH3aIIHS bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonrponsHast pabora Ne3 o reme
" bubmumoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[lepBbie TOMBITKU KJIacCUPHUKAITUN

51 XUMHUYECKHUX A1eMEHTOB. [IoHsTHE O bubnmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnnorexa [JOK
XHMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [Tepuospl, rpyniibl, TOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTpOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii bubmorexa LIOK
https://m.edsoo.ru/00ada6be
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JIEeMEHTA MO €ro MOJO0KEHHUIO B bubmmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHuH
2 DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnorexa [JOK
> XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHnas xumuyeckas CBs3b bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi XuMu4deckas bubnnorexa [JOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas nenonsipHas ) bubnnorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CTeleHs OKUCIIEHUS 1 bubmnorera [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [JOK
peakuun https://m.edsoo.ru/00adb076
64 OKUCINUTEIIN U BOCCTAHOBUTEIN 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
Kontponbras padota Ne4 o reme
65 «CtpoeHne atroMa. XuUMHUYeCKas 1 1 bubmorexa LIOK
p ' https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepHblil ypok. O0001eHue u ) bubmuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PeseprHbIil ypok. O600ICHHE 1 ) bubnnorexa [JOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara nugposbie

Tema ypoka Kontpoabnbie I[IpakTudeckune
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE

padoThbI padoThbI
pecypcsl

Ilepnonnueckuil 3aK0H.

1 Ilepuoauueckas cucrema 1 bubmumorexa [IOK
XHMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX JJIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoOMEeHKIATypa 1 bubnnorexa [HOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMHYECKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel o teme

5 «[loBTOpEHUE U yriayOneHue 1 1
3HaHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kitacca»

6 Knaccugukarus XuMruaeckux | bubnuoreka [IOK
peakuuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

bu6mmoreka [IOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUIX

2 [TonsiTHE O XNMHUECKOM 1 bubmmoreka [JOK

paBHOBecuH. DaKTOPHI, BIUSIOIINE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKON pPEeaKINU
Y TIOJIOKEHUE XUMUYECKOTO

nucconuanusi. XUMHUIECKHE
pEeaKIu B PaCTBOPax»

paBHOBeECHS
9 OKucauTenbHO- bubmuoreka [JOK
BOCCTAHOBHUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 1IEKTPONUTHIECKOU
10 rnccornanuy. CHIBHBIE U clla0ble buGnnorexa LIOK
g THATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Monuble ypaBHEHUS PEAKIIUN buGnnorexa LIOK
yp peakl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHMI B CBETE MPEICTABICHUM bubnmoreka [JOK
00 3JIEKTPOIUTUUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAIIAT
XUMHUYECKHE CBOMCTBA COJIEHU B
13 CBETE IIPEICTABIECHUNA 00 buGnnorexa LIOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOITUAIIUN
14 ITonsTue o ruaponanse cojei bubmmnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 «Penrenue dKCIepuMEHTAILHEIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3aga9dy
Kontponbras padota No2 o teme
17 «INEeKTPOIUTHYECKAS 1 bubnmoreka [JOK

https://m.edsoo.ru/00addecO
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OO11as XxapaKTepUCTHUKA raJOreHOB.

bu6mmoreka [IOK

18 XuMHUYeCcKre CBOMCTBA HA TIPUMEpPE
pHMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopoa. ComsiHast KUCIIOTa,
. bu6mmoreka [IOK
19 XUMHYECKHUE CBOICTBA, MOJyYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonmyueHne COMIHON KUCTOTHI bubmorexa [IOK
y N . ’ https://m.edsoo.ru/00ade348
n3yudeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUH, €CIIU OQUH buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

” OO1as xapakTepUCTHUKA SIIEMEHTOB bubnnorexa [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnotpomnHbie MOAU(GUKAITUN CEPHI.

” Haxoxnenue cepol u eé bubnnorexa [JOK
COCAMHEHHI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBogopo, CTPOCHHE,

P P P bubmmoreka [JOK
24 (bU3MYEeCKre U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHasl KUCIIO0TA,
25 (bU3MYEeCKre U XUMHUYECKUE bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLUE B
%6 OCHOBE TIPOMBIIIUICHHOTO criocoba bubmmoreka [JOK

MOJIyUCHUA cepH0171 KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karolleu cpebl
COCJIMHEHUSIMU CEPbI

Brruncnenue MaccoBoU I0JIU

bubmuoreka [JOK

27
BBIXOJIa MPOAYKTA pEAKIUN https://m.edsoo.ru/00adec8a
OO1mas xapakTepUCTHUKA SJIEMEHTOB
VA-rpynnsl. A30T,

28 acIpocTpaHeHHE B IPUPOJIE bubmorexa [IOK
pactipoctp PHpOE, https://m.edsoo.ru/00adeea6
(bU3HMYEeCKHe U XUMUYECKUE
CBOMCTBa
AMMHaK, ero Gu3nvecKue u

29 XUMHUYECKHNE CBOMCTBA, IMOIyUYCHHE bubmorexa LHOK

’ y https://m.edsoo.ru/00adf004
Y IpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMmMuaka, U3yucHHUE bubmorexa LHOK
Y o 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bubnnorexa [JOK
XHUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 00peHnii. XUMUYeCcKoe buGnnorexa LIOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
COEIMHEHMSIMMU a30Ta
Docdhop. Oxcun dochopa (V) u

33 @ocgo pHaH KI/ICJI%)Ta (b(byll)m(qe?nme u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyUEHUE
34 Hcnons3oBanue dpocdaTos B bubmmoreka [JOK

KauCeCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arps3HeHHe
MPUPOIHON cperbl hocdaTamu

Yraepon, pacpocTpaHeHHE B

bubmuoreka [JOK

35 npupoje, GU3NISCKHUE U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxcunsl yriaepoaa, ux Gu3sndeckue
1 XUMHYECKUE CBOMCTBA.
36 DKOIOTHUECKHE IPOOIEMBI bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
" bubmmoreka [JOK
37 VYToapHas KUCIIOTa U €€ COJTH
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
18 "[Tonyuenune yriaekucioro rasa. bubmmoreka [JOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ac027¢
KapOoHaT-MOH"
[TepBoHaYanbHbBIE TOHATHUS 00
39 OpraHMYecKrX BeNIeCTBaX KakK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢
COCTMHECHHSX YTIIepOoIa
40 Kpemunii u ero coefuHEHUS bubmorexa LIOK
p A https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
A1 Pemenue skcriepuMeHTAIbHBIX bubmumorexa [IOK
3a7a4 o reMe «Baxkneimne https://m.edsoo.ru/00aec0bf2
HEMETAIIIBI U UX COEIUHEHUI
KonrtponsHast pabora Ne3 o teme
. bubmmoreka [JOK
42 «Baxxuei1me HeMeTaJUIbI U UX 1

COCONHCHU A

https://m.edsoo.ru/00ae0el8
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OO6mr1ast xapaKTepuCTHUKa
XUMHYECKHUX DIIEMEHTOB —
MeTaluioB. MeTramndeckas CBSI3b U

bu6mmoreka [IOK

3 METAJINYECKas KPUCTaIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAIIJIOB.
44 DNEKTPOXUMHYECKUN Psift bubnmorexa LIOK
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mmme crmocoOb! OTyYeHUS
MeTasioB. CruiaBel. BerauciaeHus
45 [0 YPAaBHEHUSIM XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/00ael1156
peakiuii, eciii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 IlonsiTHE O KOPPO3UU METAILIOB bubnmorexa LIOK
https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 [HenoumEie MeTanIEL https://m.edsoo.ru/00ac14b2
43 Oxkcubl ¥ TUAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJIust https://m.edsoo.ru/00ac14b2
49 Illenoyno3eMenbHbBIE METATIIBI — bubnuorexa [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ac15e8
. bubmmoreka [JOK
50 Bakueiume coeTMHEHNUA KaJIbIN
https://m.edsoo.ru/00aelS5e8
51 O0001IeHE ¥ cCUCTEMAaTU3AIUI
3HaHUH
5 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK

yCTpaHEeHUs

https://m.edsoo.ru/00ae1886
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[TpakTrueckas padota Ne 6 o Teme

53 "KEcTKOCTL BOJBI M METOJEI €€ bubmnorexa [IOK
| https://m.edsoo.ru/00aclae8
yCTpaHEeHUs
. bu6mmoreka [IOK
>4 Ao https://m.edsoo.ru/00aclc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edso0.ru/00ac1d86
57 OKcuapl, THIAPOKCHUABI U COTH bubmuoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNEe U CUCTEMATU3 AL
3HaHUI
[TpaxTrueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3aj1a4 1o Teme «Baxueiue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
Brruucienust mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJIUH
60 U3 PEareHTOB JIaH B N30BITKE WK bubnuoreka [IOK
COJICPKUT IpUMeCH. Brruncinenus https://m.edsoo.ru/00ae1750
MAacCCOBOM J0JIA BBIXOJA IIPOJYKTa
peakuumn
61 O06001IeHNEe U CUCTEMATU3 AL
3HaHUI
KontponbHas padota Ne4 o reme
62 «Baxueie MeTaJlIbl U UX 1

COCNHCHU A
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63 BeniectBa u maTepuaisl B 1 bubnnorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHWMHUECKOE 3arpsi3sHEHUE 1 bubmmoreka [JOK
OKpY>Kalolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn | bubmumorexa [IOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O6001meHNE 1 1 bubnnorexa [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHne u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6o01eHre 1 | bubnnorexa [JOK
cucTeMaTHu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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YYEBHO-METOJIWYECKOE OBECITEYEHUE OBPA30OBATEJILHOT O
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. Xumus. 8 Kiacc.
— AO «M3patensctBO «IIpocBemienuey, 2023;

2) I'abpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. Xumus. 9 knacc.
— AO «M3patenbctBO «IIpocBemenuey», 2023.

METOJUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1) 'a6puensu O.C., OctpoymoB U.I'., CnaakoB C.A.: Xumus. Ypoku XUMHUH B
9 xmacce. Meroanueckoe mocodue. ®I'OC. — M.: [Ipocsemenne, 2022. — 176 c.;

2) I'abpuensan O.C., OctpoymoB N.I'., Cnaakxos C.A.: Xumus. YpOKu XUMUU B
9 xmacce. Meroanueckoe mocodue. ®I'OC. — M.: [Ipocsemenne, 2022. — 208 c.;

3) Pazpabotku ypokoB. Paboune mporpammel. TeMaTudyeckoe MIaHUPOBAHUE.
TexHonornyeckue KapThl YpokoB. Meroaudeckue mnocobus. Harnsnnele u
pa3IaToyHbIe MaTepuabl. Hctounuk: https://rosuchebnik.ru/material/

metodicheskaya-pomoshch-uchitelyu-khimii/;

4) CeepnnoBa H.J[. COopHuk 3amay, ynpaxHEHHH M TECTOB MO XUMHUHU: 8-9
knaccel: Kk ydeOHukam O.C. Tabpuensma, W.I'. Octpoymooii, C.A. Cnanxosa
«Xumus. 8 xmacey, «Xumusa, 9 wmace»y. ®I'OC (k HOBBIM yueOHukam) / H.JI.
CeepmioBa. — M.: UznmatensctBO «Ox3amen», 2021. — 286 c. (Cepus «YueOHO-
METOJUYECKHUI KOMITJICKTY).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, HOMYIICHHbIE K UCTIOIb30BAHUIO
OpU peaju3allid HMMEIOIIUX TOCYAapCTBEHHYIO aKKpETUTAIMI0 00pa30BaTEIbHbBIX
MporpamMM Ha4dajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHEro 0o1ero oopa3oBaHms
npuka3zoM Munnpocsemenust Poccun ot 04.10.2023 Ne 738:

- Becepoccuiickue npoBepounbie padoThl, 8 kinacc. Xumus. — 000 «SAKmacey;

- Tpenaxep «O06nako 3HaHUN». Xumus. 8 kinacc. — OO0 «Duzukon Jlady;

- Tpenaxep «O06nako 3HaHU». Xumus. 9 kinacc. — OO0 «Duzukon Jlady;
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- Xumus. 8 kiacc. — DI'AOY JI1O «Akanemuss MunnipocBenieHusi Poccumny;

- Xumus. 9 xinacc. — DI'AOY JI1O «Akanemuss MunnipocBenieHusi Poccumny;

- DOP: «Jlomammaue 3ananus. OcHoBHOE 0o01Iee 0Opa3oBanue. Xumus», 8 - 9
kiace. — AO «M3parensctBO «IIpocBemenuer.

2. OTKpBITBHIE 001IEOCTYHBIE 00pa30BaTeIbHbIE MAaTEPUabl, pa3MEILICHHBIC
Ha H(OPMAIIMOHHO-00pa30BATENbHBIX MTOPTAJIAX:

- https://m.edsoo.ru/ — bubauorexku uppoBOro 0OpPa30BATEIBHOIO KOHTEHTA
(bubnuoteka 11OK);

- http://school-collection.edu.ru/catalog/ — Enunas xomnekuus mUGPOBBIX
00pa30BaTeNbHBIX PECYPCOB;

- https://resh.edu.ru/subject/29/ — Poccuiickas snexkTpoHHas mkoja. Ou3nka;

- https://oblakoz.ru/ - Obpa3oBarenbHbIN OHIaH-cepBUC «O0IaKO 3HAHUIN.

XUMus;
- https://nsportal.ru/shkola/khimiya/library — OOpa3oBaTenbHasi colldajibHas

ceTh. Pu3ukKa;
- https://testedu.ru/test/fizika/ - ObpazoBarenbHbie TeCThI. TeCThl 10 (HU3MKE;

- https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOHuk. Dusnka
(Metoauueckast nomoiib. Bebunapsl. Kypcesi. KaTtanor);

- https://uchitel.pro/ - VuutenslIpo. Koncnektsl mo mnpeametry «Duznkay.
Nzydyenne @usnkn mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3a71ad.
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