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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OcHOBE (hernepanbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUSA, PEKOMEHAYEMYIO IMOCIeI0BaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAeseT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CIY)KHUT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYAIOIIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus riI00albHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHUSL UEIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OpPMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKINOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCuOHATBLHOMN 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBISETCS TMeJaroruyeckyd aJanTUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHIH OPraHU4eCcKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepixaHHE CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;
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— MPECTaBICHUH 00 NEKTPOIUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kjaacc.

[Tpu u3yueHnn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKU KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEILHON U y4eOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH TpaBUIl OE30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUE LIEH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYYEeHHs Ha CHUCTEMaTHYecKoe TMpUOOLIeHHE OOyYaroIuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHWSA M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WUCIONb3yd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEAHEBHOM XU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4arommxcs r'yMaHUCTUYECKUX OTHOIIEHHWH, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJeco00pa3HOro MmoBejneHHst B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAILIMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

PaGowas mnporpamMma BOCHUTAaHHS IIKOJBl pealu3yeTcs B TOM UHCIE U dYepe3
MCIIOJIb30BaHNE BOCHUTATEIHLHOTO MOTEHIMANa YPOKOB XUMHUU. DTa paboTa OCYLIECTBISETCA B
CJEYIOIIUX dbopmax:
* [ToOyxnenue oOydarommxcs coOM0MaTh Ha YpOKE OOIICTIPUHATHIE HOPMBI TTOBEICHUS,
mpaBwiia OOIIEHUST CO CTapmuMu (MEeAarorn4ecKuMu pabOTHUKAMH) U CBEPCTHHKAMU

(oOyuarommmmucs), TIPUHIIATIBI yaeOHOMI JIACITATITAHBI u caMOOpraHU3aI1H.
] TlpuBrnedeHne BHUMaHHMS OOYYAIOUIMXCS K IIEHHOCTHOMY AacCIEKTYy H3Yy4aeMbIX Ha ypoKax
MPEIMETOB, SIBJICHHI, cOOBITHI yepes:

[ ACMOHCTpaloO O6y‘-IaIOIJ_[I/IMC$I NpUMEPOB OTBCTCTBCHHOI'O, TPAXIAHCKOI'O IIOBCIACHUA,
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IIPOSIBIICHUS YeJI0BEKOII00us u I00pocepIeYHOCTH
— oOparieHre BHUMaHMs Ha HPaBCTBEHHBIE aCTIEKThl HAYYHBIX OTKPBITHH, KOTOPbIE N3Yy4alOTCS
B JJaHHBIM MOMEHT Ha YPOKE; Ha SIPKUX JEATEIECH KyJIbTypbl, YYEHBIX, IIOJIUTUKOB, CBSI3aHHBIX C
M3y4aeMbIMH B JAHHBII MOMEHT TEMAMHM, Ha TOT BKJIJl, KOTOPbIA OHU BHECJIM B PA3BUTHE HAIIEH
CTpaHbl U MHUpa, HA JOCTOWHBIC MOJAPAKAHUSA NPUMEPBI UX KU3HU, HA MOTHBBI UX IIOCTYIIKOB;
— UCIOJIb30BaHHME Ha Yypokax HH(OpMAIMM, 3aTparvBaiollell Ba)KHbIE COIHAJIbHEBIE,
HPaBCTBECHHBIE, ITUYECKHUE BOIIPOCHI
* lcnonbp3oBaHHE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEpX aHHUs y4yeOHOro Mpeamera [l
dopmupoBaHUs y OOYyYarOIIUMXCA POCCHMCKHUX TPATUIHMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH uepe3 MoA0Op COOTBETCTBYIOIIUX TEKCTOB JJIsi YTEHUS,

IPOOJIEMHBIX CUTYaLUH JUIS o0CyxeHus B KJ1acce
* lHunuupoBaHue OOCYXACHUN, BBICKAa3bIBAHUI CBOEro MHEHHs, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOLIECHUS K N3y4aeMbIM COOBITHSIM, SIBIICHUSM, JIULAM.

* Bxitoyenwe B YpOK HIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAJEP:KaTh MOTHBAIIHIO
00y4aromuXxcs K NOJy4YEHUIO 3HaHUH, HAJIAXKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUI
B KJlacce, IOMOTalT YCTAaHOBIEGHHIO J0OpoXKenaTenbHOW aTmochepbl BO BpeMs YpoOKa.
* [IpuMeHeHHEe Ha YpOKE MHTEPAKTUBHBIX (OPM pabOThHI, CTUMYJIUPYIOIIUX MTO3HABATEIHHYIO
MOTHBAIIHIO oOy4aromuxcsi.
* [Ipumenenue rpynmnoBoil padoTel WK padOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HAaBBIKOB ~ KOMaHJHOW paboOThl W  B3aUMOJCUCTBUIO C  JIPYTMMH  OOy4YarOIIMMUCH.
* Boibop u wucnonb3oBaHME Ha YpOKax METO/OB, METOAMK, TEXHOJIOTUH , OKAa3bIBAIOILUX
BOCIMTATEIbHOE BO3/CICTBHE HA JIMYHOCTh B COOTBETCTBHM C BOCIHUTATENIBHBIM HJICANIOM,
LENbI0 U 3ala4aMu BOCIIUTAHMUSL.
* VHunuupoBaHue M TOAJEP’KKA HCCIE0BATEIbCKON JIEATEIBHOCTH IIKOJIBHUKOB B (hopMme
BKJIIOUEHUSI B YPOK pa3JMYHbIX MCCIEI0BAaTENbCKUX 3aJaHMi, YTO JaeT BO3MOXHOCTb
oOyyaromuMcsi TpuoOpecTH HaBBIKM CaAMOCTOSTENBHOTO PEIIEHUS TEOPETUYECKOil MmpoOieMsl,
TeHepUpOBaHUS U O(QOpMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAXKUTEIBHOTO OTHOUIEHHS K UY>KUM
uaesM, MyOJIMYHOTO BBICTYIUICHHUS, apI'YMEHTUPOBAHUS W OTCTaUBAHUS CBOEW TOUKU 3pEHHS.
* VYcraHOBIIEHHWE YBAXKUTENbHBIX, JOBEPUTENIbHBIX, HEPOPMAIbHBIX OTHOLICHUH MEXay
yuyuTeNleM U YYEHUKaMH, CO3JlaHMe Ha YypOKax OSMOLMOHAIbHO-KOM(OPTHONW Cpepbl.
OOmiee 4ynciaO YacoB, OTBENEHHBIX I M3YYEHHS XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poib XMMUM B JKM3HM 4YelloBeKa. XUMHUsA B CUCTEeMe HayK. Tena u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUYecKUe ypaBHeHUs. Knaccupukanus XUMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHMEM, HW3YYEHHUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJEICTBHE Mella ¢ KUCIOTOM) sIBJI€HUH, HaOIt01eH e
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHUH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJieneit MoJIeKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuH. TomnmBo: yroib M MeTaH. 3arpsi3HEHHE BO31yXa, YCWICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B INPUPOIE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTtBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OoKcUI0B. PU3NUYECKHEe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyyeHue okCcuaos.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndyeckiue 1 XUMHYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEHIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3IlOB HEOPTraHUYECKHX BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, I[OJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. JI. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIINI (TOpEHUE, PEaKLIUK PA3JIOKEHHS, COSTUHEHNUS ).
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Mesicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMHUHU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbBIH (hakT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIIbI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenneneeBa. CrTpoeHune aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKUX PELIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUJA XMMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanu3e. IloHsatne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHUSIONIME HAa CKOPOCThb
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakunu. CoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust AEKTPOIUTUUECKON JUCCOLMAIMHU. DIEKTPOIUTHl U HEANEKTPOJIuThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyy. CHIBHBIC U CIA0BIEe AIEKTPOIIUTHI.

Peakiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIUid MOHHOTO OOMEHa, MOJIHBIC U
COKpalI€HHble MOHHbIE ypaBHEHUs! peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMIJIEHHE C MOJENISAMHM KPUCTALIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW PEaKUHUHU OT BO3JEUCTBHUS Pa3IUYHBIX
(bakTOpoB, UCCIEOBAaHHUE BJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLecca AUCCOLUAIIUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHHE, peakUuu pa3iokKEeHHs, COSCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. [[eficTBre X10pa U XJIOpOBOJOPOIa HA OPraHu3M 4eJloBeKa. BaxxHenmue XJI0puasl
U MX HaXO0XJIEHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyeckue CBOWCTBA NMPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHoi KucinoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyinbdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (Qu3MYecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHre. Coau aMMOHHUS, X (GU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, noinydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OObmas xapakrepuctuka s7aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XUMUUecKue cBoiictBa. Ancopoius. Kpyropoport yrieposaa B mpupose.
Oxkcupapl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJIOTUYeCKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIN 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). IlpuponHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMONIOTUYECKH Ba)KHBIX BEILECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.

8



Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenuss kpemHusi B mpupoge. OO6mme mnpencrtaBieHuss o6 okcuae kpemuaus (IV) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAJIOB B TOBCEHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

W3YyYeHHE 00paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TaJIOTCHOB W MX COCIUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONOJIeHHE MpHu3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (pochopHBIX yrnoOpeHuil,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, cooupaHue, pacro3HaBaHue
Y W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJEHHWE KaueCTBEHHBIX pPEaklMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHUE C MNPOAYKIUEH
CUJIMKAaTHOM TMPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajay Mo teme «Baxneime
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METANIMYECKas KpUCTAIUIMYECKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMAHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TOJOKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJI€MEHTOB /1.
N. Menzaeneesa, CTpOEHHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: moyiokeHne B Ilepuoamueckoit
cucremMe XuMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxOXICHUE B
npupozae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U KaJlblus. BaxkHelmme coenrnHEeHUs
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoac. PU3NUYECKUE U XUMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenune B Ilepuonuueckoit cucreme xumuueckux »snemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
xkene3a. Oxkcunwl, Tuapokcunbl u comu skenesa (II) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CILJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, LUHKA, *kene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHUE 3KCIIEPUMEHTAJIbHBIX 33a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XHuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 maTepuainbl B MOBCEJHEBHOM JKMU3HM 4YeloBeKa. be3omacHoe HCIoNIb30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Hmpu XHMHUYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpepbl (MpeaeabHas JOMyCTUMasi KOHIEHTpalus
BeniecTs, gainee — [1/IK). Pons Xxumuu B penieHuu 3K0I0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Meoscnpeomemmnwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEPUAIIBIL.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMUECKAs pEIIETKa, CIUIaBbl, (U3MYECKUE BEIHYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajdbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeAOBbIX NOCTHKEHHUSX U OTKPBITHIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 0O0IIECTBEHHO MIOJIE3HOH,
yueOHO-UCCIEeIOBATENIbCKOM, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM YUYEOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NesaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3AaUMOCBS3SAX YeNOBEKa ¢ MPUPOTHON Cpeoi, O ponu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATENBCKON KYIbTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHnI0, TIPOEKTHON U MCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBHI W HEMPHUAITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUeHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHATBHON CPeIE;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOUICHHE K MPHUPO/E KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TMCUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEICHUS MIPH pabOTe C BEIIECTBAMH,
a TAK)KE€ B CUTYyalUAX, YIPOKAIOLINX 30POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKpPYKaroLed MPUPOJHOM CpeloH, 1Jisl MOBBILIEHUS YPOBHS SKOJIOTHYECKON
KYJBTYPBI, OCO3HAHUSA TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOJIeM W MyTeH WX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBIICISAIOT 3HAYMMBIE Ui (POPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYLECTBICHUIO YU€OHOU 1eATEeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHATHAMH), UCHOIB30BATh MOHATHUS ISl OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KJIacCUPHUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKHUE PaCcCYXACHUS (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3oBbIBATH MHIMPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaEMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOMNPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHHUSA, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

MpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM M MPOBEICHHUIO yYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0OJaTh 32 XOJIOM MPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:
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yMEHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], IOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAy4HO-TIOMYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3alPOCHI MPH MOUCKE U 0TOOpe nHpOpMaUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHbBIX TEXHOJIOTUH, OBIAJICHUE KYIbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
UHPOpPMALIMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpamMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM U HcclenoBaTeIbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHME OKPY’KaroLle MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBUA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B XoJe jauanora M (WiM) AUCKYCCUH) IO CYILECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENbHOCTH TPU PEIIEHHHM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4éTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeesIeHNe KPUTEPUEB 1O OI[EHKe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh LEIH JeSTeIbHOCTH, MJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTUPOBATh NPEJIOKEHHBIN alropuT™M ACUCTBUM Npu
BBHIITOJIHEHUH 33JaHUH C Y4ETOM TMONydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTara 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPe/IaraeéMbIe B YCJIOBHUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 10 OCBOEHHIO O0053aTEIbHOIO COAEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpaMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJarloluMucs Hay4yHble 3HAHHUS, YMEHHMs U CHOCOObI JeHCTBUM, crenuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHH:

® DACKpBIBATh CMBICT OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKYIa, XUMHUYECKUI

JJIEMEHT, NPOCTOE BEIIECTBO, CIOXXHOE BEILIECTBO, CMeCh (OAHOpPOAHAs U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJisi XHUMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiysl, Kiaccudukanus
pEaKLMii: peaKky COeANHEHMs], PEaKIMK Pa3I0kKEeHUs, pEaKIMK 3aMELCHUs, PeaKIuU
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paguyc aromMa, XMMHUYEcKas CBS3b,
HOJIIpHAsl M HEIOJIApHasl KOBAJIGHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHUL;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHAs M MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1€eMOHCTPUPOBATh
NOHMMAHUE MMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenuss B Ilepuonmuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymmna (A-rpymnma)» u
«mobounass moarpynna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHne ux Mo 3JIeKTPOHHBIM CIIOSIM);

e Kjaccu(UUUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COETMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOM peakluu;

® [IPUMEHATh OCHOBHBIE OINEPALIMHM MBICIUTENBHON AESITEIBHOCTH — aHAJIU3 U CUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aINI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAaHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBMJaM TOJb30BAHUS XHMHUYECKOH TMOCYIOoM M J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U cOoOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPYTHUE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pPacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIuH HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHe, OOpaTuMble M HEOOpaTUMBble pPEAKIMH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHMCJICHME M BOCCTaHOBJICHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEaKUuu, IPEeNeNbHO IOIyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M IPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBi€HMsI (OpMyN BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKMX JJIEMEHTOB B
COCMHEHUAX PaA3JIU4YHOIO COCTaBa, NMPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCcy cOoeluMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSX, 3apsii HMOHAa IO XHMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcCTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: OIMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pasziHuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCUTb 0003HAu€HHs, KOTOpble HUMEIOTCS B IMEpPUOJMYECKOW Tabiuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOl1ee YnUCiIo MEKTPOHOB U PACIpeeNeHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B H3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJIENax MaJbIX IEPUOJOB U TIIABHBIX NOAIPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ exTy, Mo U3MEHEHUIO CTENeHEeH OKHCICHUSI XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOATBEP)KJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIHUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHNS XMMHYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUNCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peaKLnu;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
o0opynoBaHuEM, a Takke IMpaBuia oOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHIO
¥ cOOMPaHHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM IyTEM XJIOpUI-, OpoMuia-, wMoaun-, kKapOonar-, ¢ocdar-,
CUJIMKAT-, cylb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEpAIlUU MBICIUTEILHON NEATEIbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peanbHbIN U MBICICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBaHue pa3jiesioB U Komriecrso tacos JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMmbl Bceero ;(;;:TI::HBHI’W ;I;’ 62:)1;Tbl;mec1me o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsatue 6 bubnnoreka [JOK
00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 6 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 31

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
31 Ilepronnueckas cucrema 7 bubmuorexa [JOK
' XUMHYECKHX diteMenToB []. 1. https://m.edso00.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
3.2 XuMu4eckas CBs3b. 10 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHCIIUTEILHO- https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKLII/II/I
Bbubanoreka [IOK
Hroro no pasneny 17 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 0 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTsbI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrayOneHue 3HaHUH 5 1 Bu6moteka [IOK
OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
anemenToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
o | s e ; BuGorea 10K
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 3J1eMeHT01§ VA-ll?pynnLI. Azot, dpochop u ux 7 1 E{tlg::?/(;nT.eg:jZ(])_E)?’Eﬂ 413636
COETMHEHUS
e | o o ; 1 , S ok
KpeMHITH 1 FX COSTMHEHIT https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 26
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubmuoreka [IOK
31 Obupie cRoACTEa METAILIOR 4 s/ es00 /71412636
3.2 Baxuneiiine MeTamibl U UX COCTUHEHUS 16 1 2 bubnmoreka [JOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

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

Hroro no pazueny 20
Paznen ‘4. XHMHUS U OKPY/KAKOIIAs cpeaa
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKa 4 bubmmorexa LIOK

https://m.edso0.ru/7f41a636

Hroro no pazneny 4

PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edso0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Ne KonuyecTBo yacos DJIeKTpOoHHbIe UG pPOBbIE

u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckne  00pa3oBaTe/IbHbIe
padoTbI padoThbI pecypcbl

I ucnonexa. Tera n ewteorna. Brogsntt ) buGaoresa LIOK

' ' https://m.edsoo.ru/ff0d210c
MHCTPYKTaX 10 OXpaHe Tpy/aa.

5 IlonsaTne o MeTo1ax MO3HAHUS B XUMHUHU. 1 bu6mmoreka [IOK
CrapToBasi JMarHoCTU4ECKas paboTa. https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne 1 «IIpaBumiia paboTs

3 B J1JaOOpaTOPUH U MPUEMBI OOPAIICHHS C 1 1 bubnnoreka [JOK
71a00paTOPHBIM 000PYIOBAaHHEM. https://m.edsoo.ru/ff0d23dc
WHcTpyKTax mo oxpaHe Tpyaa.

4 Yucrele BemecTBa 1 cMecH. CiocoObl 1 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca

S ——— ) ) Butmotexa LIOK

https://m.edsoo.ru/ff0d28c8
conu)». IHCTpyKTax Mo oXpaHe Tpy/a.
bu6mmoreka [JOK

0 AATOMEI H MOTICKYJIb! . https://m.edsoo.ru/ff0d2a6e

7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CMBOJIBI) 1 bubnnoreka [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 CIIOKHBIC BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50

10 Xonmcoxan Gopuyne. Baenmioors arowos ) ubmorera LIOK

' https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAS Macca. 1 bu6mmorexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas JoJsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COEIUHCHUHI https://m.edsoo.ru/ff0d350c
13 Komunuectso Bemecrsa. Moiubs. MoisipHas bubmumoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 dOu3nIecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 BrruncieHus Koau4ecTBa, MacChl BEIIECTBA MO bu6mmoreka [IOK
YpaBHEHUSIM XMMHUYCCKUX PEaKIni https://m.edsoo.ru/ff0d5708
K nUKAIHI XUMAYSCKIX KITUH
18 (CJ(I)i(I:[(;/IHq;HI/I?IHpa?»JIO)KCHeI:}I 3a£§161:mﬂ bubmaorexa [JOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 ommronemen. Oomeme n Bu6mitorera LIOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHI
20 KonTponsnas padora Nel no teme «BemectBa bubnnoreka [JOK
Y XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — CMecCh I'a30B. TaB B .
21 Kzii}(’);on C_ gJ(':ICM:f{(’)[ Higf)cioe (;ZJLIHY::TBO bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d448e
O30H
du3nyeckre 1 XUMHUUECKHE CBOMCTB
22 KI/Icgnope(;:(a ?peaKI_II/II/I SEHCECiII:H Cro;eHI/Ie) bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
Il Bl II HUA KA B
23 J(I:aGO(::I;):TopI/IOI/JII ZILII'TPOMLIH;IJZI){T;ICZ}H/I bubmmorexa LIOK
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBoi 3 PeKT XMMUIECKOI peaKInu, bubmuoreka [JOK
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIOHATHUEC O TCPMOXHUMHUUYCCKOM YPAaBHCHUMU,
OK30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TormBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK

25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ffoddcda
MPEAOTBPALLCHUS
[TpakTuyeckas padora Ne 3 o Teme
2% «[TonydeHune u coOMpaHue KUCIOPOa, bubmuorexa [JOK
U3y4YCHHUE €ro CBOMCTBY. IHCTpyKTaX Mo https://m.edsoo.ru/ff0d4ae2
OXpaHe TpyJa.
27 Bogopon — sneMeHT u mpocToe BEIIECTRO. bu6mmoreka [IOK
Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJIAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOa B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «ITomyuenue u cobupanue BoopoJa, bubnuoreka [IOK
H3yYEHHUE €ro CBOMCTBY. MHCTpYyKTaxk 1Mo https://m.edsoo.ru/ff0d4f42
OXpaHe TpyJa.
N N bubnmnoreka [JOK
32 Mosnsipablii 00BEM ra3oB. 3akoH ABOrajpo hitps://m.edsoo.ru/ff0d542e
| o st sormmecs e B LOK
,, https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
o | Do s ey B 10K
¥ https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 dusnueckue U XUMHUICSCKUE CBOMCTBA BOJIBI Eubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [TonsiTue 00 nHIUKATOpaX bu6mmorexa [JOK
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d59e2

Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHBIC n

bu6mmoreka [IOK

37 HEHACBILLIEHHbIE pacTBOPBL. MaccoBas 101 https://m.eds00.ru/ff0d5h40
BEIIECTBA B paCTBOpE
[IpakTrueckas padota Ne 5 mo reme
«IIpuroroBiieHHE PACTBOPOB C ONPEACIEHHOMN bubnmoreka [JOK
38 . . R )
MacCOBO J0JI€l PACTBOPEHHOIO BEIICCTBAY. https://m.edsoo.ru/ff0d5eba
HNucTpykTax no oxpane tpyaa.
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
39 " "
teme "Kucnopoa. Bogopona. Bona
40 KonTponbnas padota No2 mo teme bubnnoreka [JOK
«Kwucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
a1 OKcuipl: cOCTaB, KiIacCU(UKaIU, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IT HHUE Y XUMUYECKHUE CBOWUCTB
42 KI/?S‘Iy(jFiIH; OCHOBHB?)S " zlv(l:(b(())T(e:pHiIX bubmorexa LHOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, kmaccudukarnms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [Tonyuenue n XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
47 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
MOJTYYCHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktrueckas padota Ne 6. Pemenue
48 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmoreka [JOK

«OCHOBHBIE KJIACChI HEOPTraHUYECKUX
coeMHEeHU». MHCTpyKTaX M0 OXpaHe Tpya.

https://m.edsoo.ru/00ad9b7c
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49 I'enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edso0.ru/00ad9a50
50 O000111eHE U CUCTEMATH3AIU 3HAHUI Eubmorexa LIOK
m 1 https://m.edso0.ru/00ad9cb2
Kontponbras padota Ne3 o teme "OcCHOBHBIE bubmuorexa [JOK
ol e .
KJIACChl HEOPTaHMUYECKUX COCAMHCHHI https://m.edsoo.ru/00ad9ela
2 | Ao oo B o TPy BuGmorexa LIOK
: pyn https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas Bu6muorexa LJOK
53 cHUcTeMa XMMHUYECKUX 3yemMeHToB /. U. ]
https://m.edsoo.ru/00ada52c
Menneneena
54 Ilepuopl, rpyImeL, 0o TIIIBI Eubmiorexa [JOK
PHOJIBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubnuoteka [JOK
H3oToms! https://m.edsoo.ru/00ada342
o | moeme g olomones s BuGorera LOK
pHoa T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTuKa XHMHUECKOTO BJI?MCHTa 110 Bubiorexa [TOK
57 ero nosioxeHuto B [lepuognueckoit cucreme .
https://m.edsoo.ru/00ada824
. . Menaeneera
o | oo Mepmmran st o Buorera LOK
p yr p . A https://m.edso0.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIaror U rpaKIaHuH
59 DIIEKTPOOTPHULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
60 HNonnas xumu4deckas CBsI3b Eubmorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
61 KoBasieHTHas mosisipHast XUMUYECKasi CBSI3b

https://m.edso0.ru/00adaab8
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adaab8

62 KoBasieHTHast HEMOJIIpHAsS XUMUYECKasK CBSI3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab9
bubnmoreka [JOK

63 Crenen, oKHCIeHI . https://m.edsg).ru/OOadanS

64 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmorexa LHOK
https://m.edso0.ru/00adb076

65 OKucauTenyu U BOCCTAaHOBUTEIIH 1 EESSJ,I:I;I/?TTIZ?S(I)_E)?’IS/OOa db076

66 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 1 bu6mmoreka [IOK

teme "CtpoeHue aroMa. XUMHYECKas CBS3b" https://m.edsoo.ru/00adb33c
67 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aTomMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
68 AHanu3 KOHTPOJIbHOM paboThl. Pemenue 1 bubnnorexa [HOK
3a/1a4. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
/i Tema ypoka Beero Konrpoabusie IIpakruueckue  00pasoBaTebHbIe
padoThI padoThI pecypchl
[Iepuonnueckuit 3akoH. Ilepuonnueckas
1 cHCTeMa XUMHYECKuX sieMeHToB Jl. H. 1 bu6mmoreka [IOK
MeneneeBa. [I0BTOpHBIN HHCTPYKTAXK I10 https://m.edsoo.ru/00adb59e
OXpaHe TpyJa.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P p https://m.edso0.ru/00adb6b6
MIEPHOIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK
3 1 .
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6nmoreka [JOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponsHnas padora Nel no teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca
Knaccudukanms XuMuueckux peakiui 1mo bubnuotexa [JOK
6 1 .
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTHU XUMUYECKON pEeAKIUU.
7 [TonsiTue o FOMI())FGHHBIX U reTe OFSHHBIL)I( 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh bubnnorexka [JOK
8 . 1 .
XUMHUYECKON PEeaKINH U TOJI0KEHNE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [IOK
9 1 )
peaKiuu https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOTUTUYECKON AUCCOIUALINH. 1 bu6mmoreka [IOK
CuibHbIe 1 clla0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

1 Honnrre ypasnenna peauii https://m.edsoo.ru/00add448
12 oonosamit » cvere npescrasneni o6 Butimorexa LIOK
DA https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOLMAIIIHI
15 mpercrament 06 smepommieckoi Bubmiorera LIOK
ben P https://m.edsoo.ru/00add8h2
JIUCCOIUAIIIN
o | Do ot e o Buorera LOK
pedl https://m.edso0.ru/00adb33c
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
15 [TonsiTHe O THIPOIU3E COCH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
16 ipcellifﬂnq;g{(:znifbﬁig 9a11.>>«11);1111<1:;HHeTa>K bubmorexa HOK
P A& PYK https://m.edsoo.ru/00addbfa
10 OXpaHe Tpy/a.
N bubnuotexa [JOK
17 O0001IeHNe U cCUCTEMaTU3aLNS 3HAHUI https://m.eds00.ru/00addd12
18 Onemommmeetan uecomas Bubmiorexa LIOK
P A LHATHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIMK B PACTBOPAX)»
19 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
I ubmiorera LIOK
» TOTYHCHHE, https://m.edso0.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padora Ne 2 o reme
21 «lTonyyeHne COITHON KUCIOTHI, U3YYEHNE bubnuorexa [JOK
e€ cBoiicTB». IHCTpyKTaX MO OXpaHe https://m.edsoo.ru/00ade348
TpyJa.
29 Brruncienns no ypaBHEHHUSIM XUMHAYECKUX bubnuorexa [JOK

peaKum”I, CCJIM OWH U3 PpCarcHTOB JdaH B

https://m.edso0.ru/00ade488
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n30BITKE

OO0mas xapakTepucTuka 3JeMeHTOB VIA-

bu6mmorexa [IOK

23 TPYIIIBI https://m.edsoo.ru/00ade64a
| e BuGorera LOK
g P 21 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA CEpbl

o5 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnuorexa [JOK
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802

w | g o, Buorera LOK

’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHUYECKHUE PEAKLUH, JIEKALUE B OCHOBE
MPOMBIIIIEHHOTO CII0Cc00a MOJTy4eHus bubnnoreka [JOK

27 . }

CEpHOM KUCIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIOIlEeH CPelibl COETUHEHUSIMHU CEPBI
Brrurciienne MaccoBoil 10JIM BBIXOJa bubnmnorexa [JOK

28 )

NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [IOK

29 .
npupoie, GU3NIECKUE U XUMUICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

30 AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubmuorexa [IOK
CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00adf004

g | e o oo e Bunionsa LOK

QryHenre > 1Y https://m.eds00.ru/00adf180
cBoiicTBy. IHCTpyKTaX 10 OXpaHe Tpy/a.

32 A3oTHas KucnoTa, e€ pusnueckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

33 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnmoreka [JOK

ynoOpeHui. XuMHUYeCKOe 3arpsi3HEHHE
OKPY’KaIoIleH cpeibl COEAMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518
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®docdop. Oxcua pochopa (V) u pochopnas

34 KHCTI0Ta, GU3NUYECKUE M XUMUICCKHEC BH6H_HOTeKa HOK
CBOFCTEA, TONyeHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocharoB B kauecTBe Bubmorexa [IOK

35 MUHEpAJIbHBIX YI0OpeHHiA. 3arps3HeHue https://m.eds00.ru/00adfc20
MIPUPOHON cpenbl pochaTamu — '

36 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubmuorexa [JOK
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeponaa, ux Gpusndeckue u

37 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubmuorexa [JOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepoa https://m.edsoo.ru/00adfebe
(V)

38 VYronpHas KUCIIOTa U €€ COH ﬁgggl;l/?;]ree%ziorllf/OanOOGC
[TpakTuyeckas padora Ne 4 o Teme

39 "TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
KauecTBeHHas peakius Ha KapOOHAT-HOH". https://m.edsoo.ru/00ae027e
HucTpykTax mo oxpane Tpyza.

[TepBoHaUaNBbHBIE TOHATHS 00 Butmiorexa [IOK

40 OpPraHWYECKUX BEIECTBAX KAK O https://m.eds00.ru/00ae054e
COCIMHEHUSX YTIIepoaa

41 Kpemnuii u ero coenuuenus bubmmorexa LJOK

https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
IKCIIEPUMEHTAITLHBIX 33724 10 TeMe

42 «Ba;xgeﬁmne HEMETaJUIbl U UX ﬁggsj}'l;l/?;eeKdaS(%OrISIOanOb 2
coeMHEeHUs». NHCTpyKTax 1o OXpaHe — '
Tpyna.

43 O0o0011eHre U cucTeMaTU3alus 3HaHu|
KonTponbnas pabota Ne3 o teme

44 «Bancrl){eﬁmne geMeTanmﬂ U UX bubmmorexa [IOK

COCOAUHECHU A

https://m.edso0.ru/00ae0e18
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OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTayunueckas

bubmuorexa [JOK

45 CBSI3b U METAJINYECKAs KPUCTAIIHYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB

PP — Butimorexa LIOK

https://m.edso00.ru/00ae1156
METaJUIOB
OO01mue criocoObl MOTYYSHUST METAJUIOB.

47 CniaBel. Beruncnenus no ypaBHEeHUsAM bubnuorexa [IOK
XMUMHYECKUX PEaKIIUi, eCIId OJINH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COAEPIKHUT MPUMECH

48 [TonsiTHE O KOPPO3UH METAILIIOB bubmorexa LHOK

https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

49 [Henowmere metanb https://m.edsoo.ru/00ae14b2

50 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa [TOK

https://m.edsoo.ru/00ae14b2

51 [[lenoyHO3EMENBHBIE METAIITBI — KAIBIIUN U bubmuorexa [JOK
MarHuif https://m.edsoo.ru/00ae15e8

52 Baxnelnme coenMHEHNS KaJIbIIUI bubmaorexa [JOK

https://m.edsoo.ru/00ael15e8

53 O0o011eHre U cucTeMaTU3allus 3HaHU|

54 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs bubmorexa LHOK

https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

55 "YKE€cTKOCTh BOJIBI K METOBI €€ bu6mmorexa [IOK
ycrpaneHus". IHCTpyKTax Mo oxpaHe https://m.edsoo.ru/00aelae8
TpyZa.

. bubnnoreka [HOK
6 AJOMHHHH https://m.edsg).ru/Oanch
57 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK

THAPOKCH]IA

https://m.edso0.ru/00aelc64
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

o8 Keneso . https://m.edso00.ru/00ae1d86
59 Oxkcuabl, Tuapokcu sl u conu xkenesa (1) u 1 bubnmoreka [JOK
xenesa (11) https://m.edsoo.ru/00ae35e6
[TpakTuueckas padora Ne 7. Pemenue
60 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnmoreka [JOK
«BaxHelmre METAIUTbl U X COEIUHEHUS. https://m.edso0.ru/00ae3de8
HucTpykTax mo oxpane Tpyza.
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
61 wabumce win conept npueen. ) Bubmorera LIOK
N i https://m.edso00.ru/00ae1750
Brruucnenus MaccoBoil 1011 BbIXOJa
MIPOJIYKTa PEaKIIUU
62 O06001eHne U cucTeMaTU3alus 3HAaHUK 1
63 Konrtponsnas padora Ne4 o treme 1
«Baxxuenme MeTauTbl U UX COSAMHEHUS
64 BemectBa 1 maTepuansl B IOBCEIHEBHOM 1 bu6mmoreka [IOK
YKU3HH YeJIOBEeKa https://m.edsoo.ru/00ae3f50
65 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH 1 bubnuoreka [IOK
cpebl https://m.eds00.ru/00ae4270
66 XVMHYECKOE 3arpsi3HEHUE OKpY Karolen 1
CpeJBl.
67 Ponp Xx¥MHUH B pELIEHUH DKOJIOTUYECKUX 1 bubnuorexa [IOK
npoOieM https://m.edsoo.ru/00ae4270
68 PesepBublit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
CHUCTEMaTH3aIHs https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ad9cb2

YEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBemnieHme»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJISA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronbHast kHUra yauTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpans 15 1a00paTOPHBIX OINBITOB U MPAKTUYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 knace». M.: lpoda, 2022.

3. 'abpuensH, O. C. Metoanueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorundeckue Kaptol K yaueOHuky O. C. ['abpuensna «Xumus. § Kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kinacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHBIE U IpoBepOoYHBIE paboTh K yueOHuky O. C. 'abpuensHa
«Xumus. 8» / O. C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lpoda, 2022.

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://him.1september.ru Eaunast komexuus [TOP: TIpeamerHast koytekuus « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro o61eo0pa3oBateibHOTO mopTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onuMiaia mKoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranudeckast XUMHSL: SIEKTPOHHBIN YISOHHK JIUIs CPETHEH
IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHS
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