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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHHM Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHMS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTenbHOI IPOrpaMMBbl OCHOBHOTI'O oO1ero oOpa3oBaHus,
npeacrasieHHbix B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOM paboueit
IporpaMMbl BOCIUTAaHUS W C YYETOM KOHIICMIMHM TPENoAaBaHUs y4eOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranu3anusiax Poccuiickoit deaeparuu.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpeelieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUH K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUN O MaTEpUAIBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UTparoT (POpPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYaIOIMMnXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHble HampaBlieHUS B OOYYCHHHM XUMUHM OOCECICUMBAIOTCSA CICIIM(PUKON
collepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepxkaHHsl MPOrpaMmbl IO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUKM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. . MenneneeBa kKak OCHOBHOI'O 3a4KOHA XUMUH;
— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKON AUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXKHOCTEH IPAKTUYECKOI'O IPUMEHEHUS U IOTyYECHUs
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICUECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKalomuil MUp,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUM OCHOB
XUMHUYECKOM HAayKHd KakK O0JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBI XMUMHUECKHUX
3HAaHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKUX TOJIOKCHUH,
JOCTYNHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOLIEHMM K HAy4YHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEILIECTB U
XUMHUYECKUX pEeaKUui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-TO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE NMPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;



—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00yYaroIUMUCS
OTbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPAaMOTHOCTH, B TOM YHCI€ YMEHHA OOBSCHITH W OIICHWUBATH SIBJICHUSA
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPHU HU3YUCHHUH
XUMUHU, TPUMEHSITh WX TPU PEIICHUH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢dopmupoBaHue y OOy4YalOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi U HANPaBIEHHOCTH JadbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHUMHUW Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

Jng  peanuzanii  TPOTPaAMMBbl  MCTIONB3YIOTCS  YYCOHUKH, JOMYIICHHBIE K
WCTIONb30BAHUIO TIPH peaju3alliil MMEIOMINX TOCYIAapCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHBIX IPOrpaMM HAa4YaJIbHOTO OOIIETr0, OCHOBHOI'O OOILIEro, CPEeIHEro
obmiero o0pa3oBaHUsl OpraHU3alUsIMHU, OCYUIECTBIISIOIIMUMU O0OpPa30BaTEIbHYIO
NEeATeNIbHOCTb, MpuKa3oM Munmnpocsemenus ot 21.09.2022 Ne 858:

YMK O.C. TI'abpuensn, U. I'. Octpoymos, C. A. Cnagkos
«Xumus. 8 kimace» MzparensctBo «lIpocBenienuey;
YMK O.C. TI'a6puensu, U. I'. Octpoymos, C. A. Cnaakos
«Xumus. 9 kimacey MznarensctBo «lIpocsemenue.

COAEPKAHUE OBYUEHUASA

8 KJIACC
IlepBoHAYAJIbHbIE XUMHUYECKHE MOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax Mo3HaHWsA B XUMHUHM. YHMCTHIE BEIIECTBA U CMECH.
CriocoOnI pa3aeineHust cMeceit.

ATOMBI M MOJEKYJbl. XHUMUYECKHE dJEeMEHTbl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



https://1zavuch.ru/#/document/99/352000942/undefined/

Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO JIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemectBa. Mosnb. MonsipHas macca. B3anMocBsi3p KoJIM4yecTBa,
MacCchl M 4YHCJAa CTPYKTYPHBIX eAuHUI] BemlectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3nyecKue U XMMUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHuA. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuu dxcnepumenm:
13HAKOMCTBO € XHMHYECKOW IOCY/IOH, MpaBUjaMd pabOThl B JIAOOpaTOpPHH U
npuémamu oOparieHus ¢ JabopaTOPHBIM 000PYIOBAHUEM,
U3y4YeHHUE U onucaHue GU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB,
HaOmoAeHne Gu3nyeckux (MIaBjIeHUE BOCKA, TasHUE JIbJa, paCTUPAHHUE caxapa B
CTYINKE, KHWIIEHHE€ W KOHJIGHCAllUs BOJIbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
POKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIIOTOM) SIBJIICHUH,
HAOJNIOZICHUE ¢ OINUCAHHWE TMPU3HAKOB TMPOTEKAHUS XUMHYECKUX PpeaKIuil
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOU KHUCIOTHI C XJIOPUAOM Oapus,
pasznoxxenue ruapokcuna meau (I) mpu HarpeBanuu, B3aMMOJEHCTBHE Keje3a C
pactBopoM cosiu Menu (Il), uzydenune cnocoOoB pazzeneHusi cMecel: ¢ TOMOIIBIO
MarHuta, (QuibTpoBaHWE, BbIIApUBAHHME, JUCTWLIALMSA, XpoMmarorpadusi,
MPOBEJICHUE OYMCTKM MOBAPEHHON COJM, HAOIIOJCHUE U ONHUCAHUE PE3YIhTAaTOB
MPOBEICHUA OMbITa, WUIKOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3aHUE
MoJieIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).
BaxHeillIne NPeICTABUTEIH HEOPraHUYEeCKHUX BeLIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MpOCTOe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYeHHUS] KUCTopoda B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupoae. O30H — ajuioTporHas MoAudUKaIus KUCcaopoaa.

TernoBor »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUe
BO3]lyXa, YCWJICHHE MAPHUKOBOIO 3(pdekTta, pazpylieHne 030HOBOTO CIOSI.

Bopopon — nsnemeHtT u mpocrtoe BemectBo. Haxoxknenue Bogopoaa B
npupoje, GuU3MUeCKMe ¢ XHUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHust. Kucmotel u comnu.

Momnsipabiii 00bEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HacehlllieHHbIE M HEHACBIIIEHHBIE PacTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUPOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.




Knaccudukanus neopranmdeckux coemunennit. Oxcuawl. Knaccubukarms
OKCUJIOB:  cojieoOpasyroriue (OCHOBHBbIE, KHCJIOTHBIC, aM(oOTepHble) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lonmy4yeHne KHUCIIOT.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuyeckuii 5Kchepumenn:
KAaUEeCTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpOJa B BO3AYyXE, IOJIy4YEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBONCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C  OINPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
UCCJEIOBAHUE O0pa3LOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUYECH,
u3ydeHue B3aumojeiictBus okxcuma menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeTajulaMHu, peaklUWil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajlla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 33/ady 1Mo TeMme «BaxkHeillne Kiacchl HEOPraHUYECKHUX
COCIMHEHUI».
Ilepuoanyecknii 3akod u IICXI JI. 1. MenaeneeBa. CTpoeHHe aTOMOB.
XuMuyeckas cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJTOYHO3EMENbHbIC METAJIIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognuecknit 3akoH. 1ICXD JI. . Menneneesa. Kopotkonepuonnas u
muaHOoniepuoanas ¢opmel [ICXD JI. U. Menneneesa. Ilepuonbl ¥ Tpymmbl.
@u3NYecKuili CMBICI TMOPSAJKOBOTO HOMEpa, HOMEpPOB IepuoAa U TPYIIIbI
AJIEMEHTA.




Crpoenne atomoB. CocTaB aTOMHBIX siaep. M30Tonbl. DiekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J104eK aTOMOB TepBbIX 20 xumMuueckux snementoB [ICXD JI. U.
MeHnneneeBa. XapakTEpUCTUKA XWMHYECKOTO 3JIEMEHTA IO €ro IMOJOKEHUIO B
IICXD JI. 1. MeHnaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue llepumonmueckoro 3akoHa u IICXD nns pa3BUTHS HAyKU H
npaktuky. [. . MenneneeB — yd€Hbli U rpaxJaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJisipHass W HEMOJISIpHAs))  CBSI3b.
DIEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIC  PEAKIIUU.
[Iporiecchl okuceHUs U BOCCTaHOBIEHHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu dxcnepumenm:
u3ydeHue oOpaslloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LHWHKA C pAacTBOPAMHM KHCJIOT U IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHU).

Mesxcnpedmemunie ceasu

Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4epe3 MCIOJIb30BaHHE KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0nue ecTecCTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIM (pakT, rUroTesa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCTIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COoIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpasbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC
BeliecTBO M XMMHUYECKasl PeaKIUus

[lepnognueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kajus, Kalbllud H HX
COCIMHEHUNM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepumomnueckoit
CHUCTEME U CTPOSHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.




Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIacCaM HEOPraHUYEeCKHUX
COCIMHECHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccuduxaiys XuMUYECKUX PEeaKIIUi Mo pa3IuIHbIM MpU3HaKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMYy 3ddekTy, o
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEePOTECHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOIO

pPaBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHHME  ypaBHEHMI

OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBAa KHUCIOT,
OCHOBAHMM UM cOJell B CBETE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nucconmanyuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuil dxcnepumenm.

O03HAKOMJICHUE C MOJAEISIMHU KPUCTATUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB
— METa/VIOB W HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIA
HATpHsl), WCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3JICUCTBUSI  PA3NUYHBIX  (PAKTOPOB, HCCJIEAOBAHUE  AJIEKTPONPOBOIHOCTU
pacTBOPOB BEUIECTB, IpOLECCa JIUCCOLUUALMU KHUCJIOT, IIEJIOYEM U  COJIeHn
(BO3MOXXHO  HCMOJB30BAHME BUJEO MATEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMSI  PEeakiMid  MOHHOTO  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pasfioKEHUs, COSTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIINBIO KAYECTBEHHBIX pPEAKIMAd HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemera/ulbl M X COCIMHEHUS

OO6miast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C METa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpuUMeHeHue. JleiicTBue
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XJOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(GUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3HUECKHE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmmMe Kak
IOpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaKIvu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COeIWHEHH B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMIeH CpeIbl COCTUHEHUSIMH Ccepbl (KUCIOTHBIC JT0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
busnyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npuMmenenue. Com aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOJIyueHHe, (PU3MYECKUE U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWE HUTPATOB M COJEM AaMMOHHSA B KAauyeCTBE MHHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKArOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, NMOYBBI W BoA0EéMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka smnemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6ius. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riaoOanbHOrO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3ndecKkrue U XMMUYECKHE CBONCTBA,
noilydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX TepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpaX, OeNKax, yrieBoJax — U X
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poJM B KM3HHM 4YelOoBeKa. MarepuasbHOE €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COEIUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYyYCHHE H
npumeHenue. CoenMHEHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBoil kuciote. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuu SKchepumenm:

U3y4YeHUE O0Opa3I0OB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPUAJIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, MW3y4eHUE XUMHMUYECKUX CBOMCTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha Cyjb(aT-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3MOKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YyI0OpEHUM, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MOJENEN
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX PEAKIM Ha kapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTajJibl M X COCANHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEImETKAa.  DJIEKTPOXUMHUYECKUU  psl
HaIpspKeHUN MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounbie metaiuibl: nojoxeHue B [ICXD J[. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoOXJIeHue B mnpupoae. dusmyeckne M XUMHUYECKHE CBOMCTBa (Ha
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npuMepe HaTpus U Kanus). OKCUabl U TUAPOKCUIBI HATpus U Kanus. [I[pumenenue
IIEJIOYHBIX METAJUIOB U UX COCAUHCHUIM.

IllemoyHO3eMEIbHBIE METAJIbl MarHuid ¥ KajJbllUM: TOJ0XKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilme coequHEeHHS Kbl (OKCHUJ, THAPOKCHI, COJIN).
JKEcTrocTh BOJIBI M CLTOCOOBI €€ yCTpaHEHUS.

Amomunnii: nonoxenue B [ICXD JI. . MenaeneeBa, cTpoeHUE aToMa,
HaxoXJeHue B mnpupoge. Pu3NUecKUe M XUMUYECKHE CBOMCTBA aTIOMHUHUS.
AmM@oTepHbIe CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUS.

Kenezo: momoxkenue B I[ICXD JI. W. MeHnneneeBa, CTpoeHUE aToMa,
HaxoXJeHue B npupoje. Ousznueckue U XMMHUUECKUE CBOMCTBA kene3a. OKCUbL,
rugpokcubl u conu xenesa (1) u sxxenesza (I11), ux cocras, cBolicTBa U NOJIy4eHUE.

Xumuueckuii dxcnepumenm.

03HaKOMJICHHE C 00pa3llaMu METAJUIOB U CIUIABOB, UX (PU3UYCCKHUMHU CBOMCTBAMU,
HM3yYE€HHE PpEe3yJbTaTOB KOPPO3UM METAUIOB  (BO3MOKHO  HCIIOJB30BaHHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJbLIMS U HATPUS C
BOJIOM (BO3MOIKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM  BOJABI, IIpoIlecca TOPEHHS JKeile3a B KUCIOpoJe  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPHAIOB), IPHU3HAKOB IIPOTCKAHMS KaYECTBEHHBIX
peakIuii Ha MOHBI: MarHus, KaJbllMs, aTlOMUHUS, IMHKA, xkene3a (l1) u sxenesa
(1), mequ (1), HaGMrOCHWE W ONMHMCAHHME IPOIIECCOB OKPAIMBAHUS IIAMCHH
MOHAMHU HATPUs, KaJIUs U KaJIbIUs (BO3MOKHO UCIIOIb30BaHUE BUICOMATEPHUATIOB),
uccienoBaHue aM(OTEpHBIX CBOWMCTB THUIAPOKCHIA ATIOMUHUS W THUIPOKCHIA
[IMHKA, PEIIEHUE IKCIEPUMEHTANIbHBIX 33J1au 10 TeMe «BaxkHeliue MeTauibl U UxX
COCIMHECHUS.

XUMHUS M OKPY/KAKIIAS cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM >XM3HM 4YeJOBEKa. be3zomacHoe
WCIIOJIB30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIehH cpeanl (MpeaeiabHas T0myCTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMun B pernieHnn sKoI0THUeCcKuX
po0Iem.

Xumuueckuu sKxcnepumenm:

u3yueHue oOpas3loB MaTepuanioB (CTEKJIO, CIJIaBbl METaJIOB, TMOJUMEpPHbIC
MaTepHabl).

Mesxcnpeomemmubnle cesasu

Peanuzanmsi MEXIPEAMETHBIX CBSI3€H NMPH HM3yYEeHWH XHMHH B 9 Kiacce
OCYIICCTBJISICTCS dYepe3 MCIIONb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK W TOHATHH, SIBJISIOIIUXCS CUCTEMHBIMH JJIS OTJASIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsS, aHalu3, CHHTE3, KiacCH(pUKAIUI, IEepUOIUIHOCTh, HAOIIOICHHE,

11



IKCIIEPUMEHT, MOJIEIIMPOBAaHUE, H3MEPEHHE, MOJEIb, SIBICHUE, IapHUKOBBIMA
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepus, aToM, OJCKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIGKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYTIPOBOTHUKH, JAWDJIECKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢otocuntes, npixanue, Omocdepa, SKOCUCTEMA, MUHEPATHHBIC
yIoOpEeHHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
MI0JIE3HbIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs] XUMHUU B €JIUHCTBE Y4EeOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU LICHHOCTSMU, IPUHSATHIMU B
oOIIIECTBE TMpaBUJIaMU U HOPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIBITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOW WH(pOpMAaIMeil o
MIEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMSI:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBINOJHEHUH XUMHYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
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OCHOBY I TOHMMAHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs NPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
IIPUPOJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOUMBbIE HJi1 OOBSCHEHUS HaOIIOaeMbIX IPOLIECCOB U SIBICHUH,
[03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATEIbCKON KYyJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl C y4ye€OHBIMU TEKCTaMM, CIPaBOYHON
JUTEPATypOi, IOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HaHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, TMPOEKTHOW W  HUCCIIEIOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [IEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBbIA 00pa3 KW3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTU COOJIFOJIEHUS] TpaBui OE30MACHOCTH TpU  OOpallleHUH C
XMMHYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCHOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HMCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ O€30MACHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallHsIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIIECHUS
YPOBHSI  9KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIICISAIOT 3HAYMMbIE IS

dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
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MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxXx W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4YEOHOU
NEeSATETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeficTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACISITH UX XapaKTEPHbIC
MPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTHUSMH), HUCIOJIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33Jlad, ¢ YYETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CICJCTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAu4€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpPUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEJICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS
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y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
IpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE YYEBHBIE JTEMCTBUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juamora W (WiM) JHUCKYCCHUHU) TIO
CyIIeCTBY  OOCYyXmaeMol TeMbl, (OPMYIHpPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUSI  MPEACTABISATH  MOJYYEHHBIE  pE3yJibTaThl  I[MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJIHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEIIbHOM W MCCJEAOBATEIbCKOW  JIESITENBHOCTH  IPU  PEUICHUH
BO3HHMKAIOIIMX NpOoOJEeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PEI'YJSITUBHBIE YHUBEPCAJIbHBIE YUYEBHBIE JIEUCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILECTBISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BBIOUpaTh Harbosee d3pheKTUBHbIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33Jla4, CaMOCTOATEIIbHO COCTAaBJISATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
coJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BB
NEATEIbHOCTH MO  MOJYYEHUIO HOBOTO  3HAHUSA, €ro HMHTEepIpeTaluu,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xoniy oOyueHus B 8 kiiacce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
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¢ packpbiBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TMOHSITHUI: aToM, MOJICKYJIA,

XUMUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMUYECKOTO AJIEeMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKHCICHHS, XUMHYECKas
peaxiusi, Ki1accuukamys peakunuid: peakiui COeAMHEHUS, PEaKIIMH Pa3I0KEHHUS,
peaKuy 3aMeIIeHHs, PEeakiuu OOMEeHa, 5K30- M SHIAOTEPMHUECKHE PEaKIuH,
TEIJIOBOM d(PeKT peakmmu, SIPO aToMa, JICKTPOHHBIM CIIOM aToMa, aToOMHas
opbutanb, paaMyc aromMa, XUMHYECKas CBs3b, TMOJSpHAs M HEMOJIApHAs
KOBAJICHTHAs CBSI3b, NOHHAS CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MACCOBAs JOJIA
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

WJUTEOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MMOHIATUI U IPUMEHSTh 3TU
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBjieHHS (OpMYJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENIEHb
OKHUCJICHHS] DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJJICKHOCTh BEIECTB K
ONpeneNéHHOMY KJaccy COEIUHEHM mo ¢opMysiaM, BUJ XHUMHYECKOH CBS3U
(KOoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBate  cMbicn  Ilepuommueckoro  3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh  ITOHMMAHUE  NEPUOJWYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT HX NOJIOKeHUs B lleprnonnueckon cucreme, 3aKOHOB
COXPAaHEHMSI MAacChl BEIIECTB, IMOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJISPHOIO
Y4E€HUs, 3aKOHa ABOTAIpO;

ONMKCHIBATh W XapaKTepus3oBaTh TaOIMuHyr (opmy Ilepruoanueckoil cucTeMbl
XUMHUYECKUX AJIEMEHTOB: Pa3jiNyaTh MOHATUS «TJ1aBHas noAarpynna (A-rpymnmna)» u
«mmobounas moxarpymnmna (b-rpymnma)», Manabie U OOJIbIIME MEPUOIBI, COOTHOCHUTD
o0o3HaueHus, KoTopble umMmeTcs B Tabmuue «llepuonuyeckas cucrema
xuMmudeckux aneMmeHToB . M. MenaeneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, oOIIee YuciIo
AJIIEKTPOHOB U paCHpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMMHUYECKUE  DJEMEHThl, HEOpPraHWYEeCKUE  BEIIECTBA,
XUMUYECKUE peakluu (10 YUCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, 1O
TerI0BoMY 3P (DEKTyY);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PAa3TMIHbBIX
KJIACCOB, TOATBEPKAasi ONUCAHHE NpPUMEpPaMU MOJIEKYJSAPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MNPOTEKaHUS XUMHUYECKUX MPEBPALICHUN B pPAa3IUYHBIX
YCIIOBUSIX;
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® BBIUHCIATh OTHOCHUTENIBHYI0 MOJEKYISAPHYIO W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XMMHYECKOI'O 3JIeMEHTa N0 (OopMyJie COEAUHEHHS, MAacCOBYIO
JOJIF0 BELIECTBA B pacTBOpPE, IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peaknuu;

® TIPUMCHATH OCHOBHBIC OIICPAIMM MBICIUTCIBHOW JEATCILHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTeMAaTU3AINI0, KIaCCU(UKAIINIO, BBISBICHUC
MPUYMHHO--CJICICTBEHHBIX CBSI3M — M1 W3YYCHHUS CBOWCTB BEIICCTB W

XUMHUYECKUX PEaKIfii, eCTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HAOIIOICHUE,
M3MEpeHne, MOJEINPOBaHUE, IKCTIEPUMEHT (peabHbI U MBICIICHHBIN ),

e (CJeloBaTh NpaBWIaM TIOJIb30BAaHUSI XUMHUYECKOM IMOCYIOM U J1abopaTOpHBIM
000OpyZ0BaHUEM, a TaKXKE MpaBUiIaM OOpaIlleHUs C BEIIeCTBaMH B COOTBETCTBHUH C
MHCTPYKIUSIMA 110 BBIMIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKUX OIBITOB 10
MOJIYYCHUIO U COOMpPaHUIO Ta3000pa3HbIX BeEIIECTB (BOAOPOAAa W KUCIOpPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHON MACCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M MPOBOJUTh XHUMHUYECKHE SKCHEPUMEHTHI 110
pPACIIO3HABAHUIO PACTBOPOB IIEJIOYEHM M KHCIOT C TOMOIIBK) HWHIWKATOPOB
(;takMyc, dheHondTaiend, METUIOPAHK U JPYTHUE).

K xoH1y 0OydeHus B 9 kiacce npeMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® packKphIBaTh CMBICJI OCHOBHBIX XHMHUYECKHMX IOHATHM: XUMUYECKHUW D3IJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHHOH, IIPOCTOE BEIECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHMS, XHMHYECKas
peakuus, XUMUYECKas CBA3b, TEIIIOBOM 3PPEKT peaKIu, MOJIb, MOJIIPHBINA O0BEM,
pPacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, JJIEKTPOJIUTUYECKAS IHCCOLMALMS,
peakluy UOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIe peakiuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu,
OKHCIIUTENIb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIMS,
aM(OTepHOCTb, XHUMHUYECKasi CBSI3b (KOBAJEHTHAas, HWOHHAs, METaJUInuecKas),
KpUCTaJUIMUECKasi Pelérka, KOppo3usi METaIOB, CIIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonyctuMas konuentpauuns [IIK BemecTsa;

® VJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHITUI U IPUMEHSATD 3TH
NOHATHUS NIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

® JCIOJb30BaTh XMMHMUYECKYIO CHMBOJMKY JUJIsl COCTaBJICHHsS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® ONpeleNsATh BAJICHTHOCTh M CTENEHb OKHCIECHHUS XHMHUYECKHX 3JJIEMEHTOB B
COEIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysiaM, BHJ XUMHYECKOW CBsI3UM (KOBaJECHTHas,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] HOHA 10
XUMHUYECKON (opmyIe, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEIMHEHHI, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

e packpeiBath cmbicn llepuonnueckoro 3akonma JI. W. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
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dopmy Ileprognyeckoil CHCTEMBl XUMUYECKUX SJEMEHTOB: Pa3IMyaTh MOHSTHS
«rnaBHas noArpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, mansie u
OOJbIIME  TEPUOJIbI, COOTHOCUTH OO0O3HAYEHHUS, KOTOpbIE HMEIOTCA B
NEePUOJIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB W 3apsij sjpa, oO0Ilee YUCIO AJIEKTPOHOB U
pacrpeiesieHde UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTHU
B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B Mpejenax MajlbIX IEPHOI0B
Y TJIABHBIX MOJATPYII C YIETOM CTPOCHHS X aTOMOB,

KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPraHHYeCKHe  BEIIeCTBa,
XUMHUYECKHUE Peakiuu (M0 YHCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeIIoBoMy J(h(eKTy, MO HUZMEHEHUIO CTCICHEW OKHCICHUS XWMHYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crenuduueckrue XMMHUYECKHe CBOMCTBA
NPOCTBIX M CIOXKHBIX  BEIECTB, TMOATBEPXKIas OIUCAHWE MpUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;
COCTaBIISITh ypPaBHEHUS AJIEKTPOIUTHUECKON IUCCOIMAIMN KHUCIIOT, IeJIo4Yel u
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mil HOHHOTO 0OMEHA, YPaBHEHHUS
peaxiuii, TMOATBEPXAAIOIINX CYIIECTBOBAHWE TEHETHYECKOW CBSA3H MEXKIY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

PacCKphIBaTh CYIIHOCTh OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINM MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHANA B PA3INYHBIX YCIOBUSX;
BBEIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKON
peakuuu;

COOIOIaTh TpaBWja TOJB30BAHUS XHMHUYECKOW TMOCyloH U J1abopaTOpHBIM
o0opyZ0BaHUEM, a TaKKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSMA 110 BBITTOJTHCHHUIO JITAOOPATOPHBIX XHMHYECKHX OIBITOB IIO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTo Ta3a);
MPOBOJUTh PEAKIUU, IMOATBEPKIAIONMINE KAYeCTBCHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKHUX
BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpaIlii MBICIUTEILHON ACATENBHOCTH — aHaIU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJISI U3YUYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLINM,
€CTECTBCHHO-HAYYHBIE  METOJABI  TO3HAHUS — HAONIOJCHHWE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaIbHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

Ne

/i HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl

Pasznen 1. HepBOHa‘laJ'[LHLIe XUMHUYECCKHUEC TTIOHATUSA
Xumus — BakHas 00JIaCTh €CTECTBO3HAHMS U

KoaunuecTBO 4acos

Bcero KP IIP

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIEe pecypChl

1. bubnuoreka POIII https://resh.edu.ru

1.1 . 5 2
IIPAKTUYECKOU IEATEIBHOCTH YEJI0OBEKA 2. bubnmmoreka ITOK https://lesson.edu.ru/04/98

1.2 BemiecTBa 1 XUMHYECKHE PEAKITUU 15 1

Htoro no pazneny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosnyx. Kucnopon. [Tousarue 06 okcumax 6 1
29 Bosiopoyt. TIOHSTHE 0 KHCIOTAX 1 COMsX 8 1 1. Bubmnorexa POIII https://resh.edu.ru

2. bubnmorexa ITOK https://lesson.edu.ru/04/8

2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 5 1 1
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUMN 11 1 1

Hroro mo pazneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux daeMenToB /JI. M. Mennesneesa. CTpoenne aToMoB.

XuMmnyeckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE
[Tepnoanueckuii 3axoH u [lepnoanueckas cucrema

peaKIuu

3.1 XUMHYECKHX d1eMeHTOB J. 1. MeHaene-ena. 7 1. bubmmoreka PDIIII https://resh.edu.ru
Ctpoenue aToma 2. bubnmoreka I{OK https://lesson.edu.ru/04/8
32 Xumuueckas cBsi3b. OKHCIUTEIHLHO- 8 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pasneny 15
PeszepBHoe Bpemst 3
OO11ee KOJIMYECTBO YacOB IO MMPOTPaMMe 68 4 5
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TEMATHYECKOE INTAHUPOBAHME 9 KJIACC

Ne HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
n/n

KoaunuecTBO 4acos

Bcero KP IIP

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3zneu 1. BenrecTBO U XUMHYeCKHE PeaKIUun

[ToBTOpeHue U yriydlieHne 3HaHuH OCHOBHBIX

11 5 1
pasfenoB Kypca 8 kiacca 1. bubmorexa POILI https://resh.edu.ru
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKHUX PEAKIIHMA 4 2. bubmmoteka L{OK https://lesson.edu.ru/04/9
13 DNEKTPOIUTHYECKAS JUCCOITUAIUS. XUMHUCCKUE 8 1 1
' peaKIuu B pacTBOPax
Uroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
OO0m1as XxapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB
2.1 4 1
VIIA-rpynns. ['anorenst
OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB _
2.2 VIA-rpymmer. Cepa i €8 CoeHeH s 6 1. Bubimmoreka POIII https://resh.edu.ru
2. bubnmoteka ITOK https://lesson.edu.ru/04/9
OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB
2.3 7 1
VA-rpynnsl. A30T, pocdop 1 UX COeUHEHUS
OO01mas XxapakTepuUCTHKAa XUMUYECKUX IIIEMEHTOB
24 . 8 1 2
IVA-rpynmnel. Yriepoa 1 KpeMHUN U UX COETUHEHUS
Hroro no paszneny 25
Pa3nen 3. MeTausibl M MX COeIMHEHUS
3.1 OO11Ke CBOWCTBA METAILIOB 4 1. bubmmoreka POIII https://resh.edu.ru
3.2 BaxHnelime MeTauibl U UX COSTUHEHUS 16 1 2 2. bubmmoteka ITOK https://lesson.edu.ru/04/9
Hroro no pasneny 20
Paznean 4. Xumus 1 oKpysKamomas cpeaa
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 1. ubmaorexa POIL https://resh.edu.ru
' m P 2. buommorexa ITOK https://lesson.edu.ru/04/9
Wroro o pasnmeny 3
PesepBHOE Bpemst 3
OO111ee KOIMYECTBO YaCcOB IO MPOTPAMMeE 68 4 7
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HOYPOYHOE INIVTAHUPOBAHMUE 8 KJIACC

Ne TeMma oKa KosmvecTBo yacos Hdarta DJIeKTPOHHbIe HU(POBbIe 06pa3oBaTe/IbLHbIE

H/H yp ]scerO KP HP H3Y4YeHHUSI PpecypcChl

1 [Ipenmer xumuu. Pois XuMuM B )KM3HM YesioBeKa. Tena u 1 Samionexs LIOK hilpsd/imedsoo.u/fi0d210c
BEIIlECTBA

2 ITonaTue o MeTo1aX MO3HAHUS B XUMUU 1 BuGimorexa LIOK https://m.edsoo.ru/ff0d227e
ITpakTraeckas ta Ne 1 «IIpaBu THI B TOPHUH

3 pa . cexa pa60 aN pasma pabo naboparop 1 bubmmorexa ITOK https://m.edsoo.ru/ff0d23dc
U puéMbl oOpalieHus ¢ 1a00paToOpHBIM 000PYIOBAaHHEM)

4 YucTeie BemecTBa U cMecH. CriocoObl pa3ieieHus: cMecei 1 Bubmorexa LIOK https:/m.edsoo.ru/ff0d26ca
ITpaxkTraeckas Ta Ne 2 «P HUE cMeced (Ha Mpum

5 pa ceKa pa60 “a N ) A3/CTICHHE CMece ( a prMepe 1 Bub6mmorexa LIOK https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d2a6c
XHUMHUYecKre 3JIEMEHTRI. 3HaKH (CHMBOJIBI) XUMHYECKUX

7 3 ( ) 1 Bu6auorexa LIOK https://m.edsoo.ru/ff0d2be8
3JICMCHTOB

8 HpOCTLIe U CJIOKHEI€ BEUICCTBA 1 bubmoreka LIOK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJ‘[eKyJISIpHoe y4CHHUC 1 bubmmoreka 1IOK https://m.edsoo.ru/ff0d2d50

KOH MOCTOSIHCTB TaBa B TB. XUMHUY€ECKast MyJIa.
10 EZHZHT;SC;)L a’iOMgt)]ZOXCI/H?/H/IE:{eSII(If/Ie: BﬂeMeHTOBeC ast popmya 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d2eae
THOCHUTEJIHLHAST aTOMHAs M . OtHOCHTEIbHAS

11 OrnocurenbHad aToMHa acca. OTHOCHTENbHA 1 bubnuoreka [IOK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIPHASI Macca

12 MaccoBas g0JIsI XHMHUYECKOT0 3JIEMEHTA B COCTMHCHUH 1 Bubmoreka L[OK https:/m.edsoo.ru/ff0d350¢

13 Komnuectso BemecTsa. Moib. MosnsipHast Mmacca 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d5230

14  ®wusznyeckue U XUMHYECKUE IBICHUS. XUMHUUYECKasl PEAKITHS 1 Brbmoreka L[OK https:/m.edsoo.ru/ff0d37fa

15  [Ipu3HaKu U ycIOBUS MPOTEKAHUS XUMHUECKUX PEaKLIUN 1 Bubmiorexa LJOK https://m.edsoo.ru/ff0d3a16

16  3akoH coxpaHEHHs MacChl BEIIECTB. XUMHUECKHE YPABHEHHS 1 Bu6maorexa LIOK https://m.edsoo.ru/ff0d3b88
Brruncaenus konuuecTBa, Macchl B TBA I BHEHUSIM

17 clie o7 ef 4, MacChl BCIICCTBA 110 yPaBHE 1 Bu6nuorexa LJOK https://m.edsoo.ru/ff0d5708
XAMHYECKUX PEaKU
Knaccnpukanmsa XMuMHYECKHX pPeaKIIuii WHEHUS

18 ce (b 1 ce peaki (COC,[[ © > 1 Bubauorexa [IOK https://m.edsoo.ru/ff0d3f34
pa3JIoKEHUs, 3aMEIICHUsI, 0OMEHA)

19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIONEAUCT. OO00IICHIE 1 1 BuGnnorexa I[OK https://m.edsoo.ru/ff0d40c4
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cHCcTeMaTH3aIus 3HaHuH

Kontposbnast pabora Nel mo Teme «BeriecTBa 1 XUMUYECKHE

20 1 BuGimorexa LIOK https:/m.edsoo.ru/ff0d4290
peaKIum»
Bo3s — cMech ra3zoB. CocraB Bo3ayxa. Kuciaopox —

21 AYX AYX poa 1 Bu6suorexa LIOK https:/m.edsoo.ru/ff0d448e
AJIEMEHT M IpocToe BemecTBo. O30H
dusznueckue 1 XUMHUYECKHE CBOMCTBA KUCIOPOAa (peaKkiinu

22 porta (peaxny 1 Bu6suoreka LIOK https://m.edsoo.ru/ff0d4614
OKucIeHus, Toperne). [lonstue 00 okcumax
Cr1ocoOBI OMYYEHHS KUCIOPOAa B 1a00paToOpruu U

23 v PO paTop 1 Bubimoreka L[OK https://m.edso0.ru/ff0d497a
poMbIIUICHHOCTH. [IpruMeHeHne Kuciopoia
TerutoBoit 3 PeKT XUMUIECKON PEAKITUH, TIOHSATHE O

24 | TEpMOXMMHUYECKOM YPaBHEHUH, IK30- M IHIOTEPMHUUECKUX 1 BuGanorexa IIOK https://m.edsoo.ru/ff0d4790
peaKIusIx
Tonnuso (HedTH, yroab U MeTaH). 3arps3HeHUE BO3AyXa

25 (HedTe, yr ) p Ayxa, 1 Bu6mmorexa LJOK https:/m.edsoo.ru/ffod4c4a
CIIOCOOBI €T0 MPEIOTBPAIICHUS
IIpaktrueckast padora Ne 3 o teme «I[lonydueHue u coOnupanue

26 P P . ¥ p 1 Bu6mioteka LIOK https:/m.edsoo.ru/ff0d4ae2
KHCIJIOPO/Ia, U3YYCHHUE €T0 CBOMCTBY
Bomopox — simeMeHT 1 mpocToe BemrecTBo. HaxoxaeHue B

27 AOpOZ p m A 1 Bu6mnorexa L{OK https://m.edsoo.ru/ff0d4ddo
pupoje
dusnyeckue U XUMUYECKHUe cBOMCTBA Bojgopoaa. IlppMeHeHn

28 A0poa PUMCHCHHC 1 Bu6mnorexa L{OK https://m.edsoo.ru/ff0d4ddo
BOJZIOpO/IA

29  TloHsaTHe 0 KMCIIOTAX U COJIX 1 Bubmmotexa LJOK https:/m.edso0.ru/ff0d50d2

30  CrnocoObl mosTy4eH st BOJOPO/Ia B JIAOOPATOPUH 1 Bu6nnorexa LIOK https:/m.edsoo.ru/ff0d4ddo
[Ipaxtrueckas padora Ne 4 o teme «[lomyueHue u cooupanue

31 p p o yd p 1 Bubauorexa [IOK https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yUEHUE €r0 CBOKWCTBY

32 | MonspHbliii 00bEM Ta30B. 3aKOH ABOTaapo 1 Bumorexa ITOK https:/m.edsoo.ru/ff0d542e
Breraucienus 00bp8Ma, KOJIMUECTBA BEIIECTBA ra3a 10 €ro

33 i m . 1 bubmuoreka [IOK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMUECTBY BEIIECTBA MU 00BEMY
Brrunciaenust 005M0B Ta30B 0 YPaBHEHUIO PEAKIIMU HA

34 . yp . peakt 1 Bu6morexa [{OK https:/m.edsoo.ru/ff0d5708
OCHOBE 3aKOHAa 00OBEMHBIX OTHOIIIEHUN I'a30B

35 | dusnueckue U XUMHUYECKHUE CBOMCTBA BOIBI 1 Bu6mmorexa LIOK https://m.edsoo.ru/ff0d587a

36  CocraB ocHoBaHui. [ToHsTHE 00 HHAMKATOPAX 1 BuGamorexa LIOK https://m.edsoo.ru/ff0d59e2
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Boz[a KaK paCTBOPUTEIIb. HaCBIHICHHBIe N HCHACBIIIICHHBIC

37 1 BuGimorexa LIOK https://m.edsoo.ru/ff0d5bh40
pactBopsl. MaccoBas 10JIs1 BEIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 mo teme «lIpurotoBienue

38  pacTBOpOB C omnpeenéHHON MacCOBOM J0JIel paCTBOPEHHOTO 1 Bu6mrorexa LIOK https://m.edsoo.ru/ff0d5eba
BEILECTBA»
KonTtponsnas padora Ne2 mo reme «Kucnopoa. Bomopon.

39 p p POA AOpOa 1 Bu6munorexa IIOK https://m.edsoo.ru/ff0d6342
Bona»

40  Oxcupsl: cocTas, K1accu(uKalys, HOMEHKIATypa 1 BuGimorexa LIOK https://m.edsoo.ru/ffod664e
[TosryueHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

41 y > 1 Bubnuotexa 1IOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42  OcHoBaHUS: COCTaB, KJIaccHU(pHUKaIUsi, HOMEHKIATypa 1 BuGmmorexa LIOK https://m.edsoo.ru/ff0d67ca

43  TlonmydyeHue U XMMHUYECKHE CBOMCTBA OCHOBAHMI 1 Bubmuorexa LJOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTa, K1accu(pUKalus, HOMEHKIATypa 1 BuGimorexa LIOK https://m.edsoo.ru/ffodfee2

45 Tlony4yeHue U XMMHUYECKHUE CBOMCTBA KUCIOT 1 Butnmorexa LIOK https://m.edsoo.ru/ff0dfee2
Counu (cpeHuEe): HOMEHKIATypa, CIOCOOBI MOTyYSHHS

46 ( pel ) . ypa, yi i 1 Bu6muotexa LIOK https://m.eds00.ru/00ad9474
XUMHYECKHE CBOMCTBA
[Ipaktrueckas padota Ne 6. Perenue sxcrepuMeHTaTbHBIX

47  3anau no remMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 Bu6maorexa LJOK https:/m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['eHeTnyeckas CBSA3b MEXAY KJIaCCaMU HEOPTaHUUYECKUX

48 N Ay p 1 Bubsmorexa ITOK https:/m.edsoo.ru/00ad9a50
COETMHEHUI

49 | O0001EeHne U cucTeEMaTU3alus 3HAHUI 1 Bu6mmorexa LIOK https:/m.edsoo.ru/00ad9ch2
KonTponbhas padota Ne3 no teme "OCHOBHBIE KJIaCChI

50 on 1 bu6moreka L{OK https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COEANHEHUN
[IepBble NONBITKY KJIACCU(PUKALIUN XUMUYECKUX FIIEMEHTOB.

51 p (b 11 1 Bu6muotexa LIOK https://m.edsoo.ru/00ad9ffa
[TonsiTre 0 rpymnmnax CXoJHBIX JIEMEHTOB
ITepnonnueckuii 3akoH u Ilepuonnueckas cucrema

52 PHOA PHOA 1 Bubmuoreka I{OK https://m.edsoo.ru/00ada52c
XUMHYECKHX d1eMeHToB J. 1. MeHaeneeBa

53 HepI/IOJII)I, TpynIibl, IIOATPYIIIIBI 1 bubnuorexa I[{OK https://m.edsoo.ru/00adab2c

54 Ctpoenue atomoB. CocTaB aTOMHBIX A1ep. M30Tomnbl 1 Bubmotexa LIOK https://m.edsoo.ru/00ada342

55 | CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 Bu6mnorexa LIOK https:/m.edsoo.ru/00ada6be
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ITepuoanueckoii cucremsl [. 1. Menneneena

XapaKTepI/ICTI/IKa XHMHUYECKOI'0O 3JIEMCHTA 110 €I'0 ITOJIOKCHHIO B

56 . 1 BuGimotexa LIOK https://m.edsoo.ru/00ada824
ITepuoanueckoii cucreme /. . Menneneesa
57 3naucnue HepHOHquCKOFO 3aKOHa"I[JI$£p A3BUTHA HAyKH 1 1 bubnunorexa L{OK https://m.edsoo.ru/00ada96e
npaktuku. J[. 1. MenzaeneeB — y4€HbIH, Ie1aror U rpaxaaHuH
58 | DaekTpoOTpPHUIATEILHOCTh ATOMOB XUMHUYECKHUX DJIEMEHTOB 1 Bu6mrorexa LIOK https://m.edsoo.ru/00adaab8
59 HoHHag xuMuuyeckas CBI3b 1 bubuoreka [{OK https://m.edsoo.ru/00adac34
60 KoBaneHnTHas monspHast XUMHYECKast CBS3b 1 Bu6morexa IIOK https://m.edsoo.ru/00adaab8
61 KoBasentHasa HEMOJIAPpHAA XUMHUYICCKas1 CBA3h 1 bubmoreka 1TOK https://m.edsoo.ru/00adaab9
62 CrerneHp OKHUCIICHUI 1 bubmoreka 1TOK https://m.edsoo.ru/00adae28
63  OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKITHH 1 BuGmmotexa LIOK https://m.edso0.ru/00adb076
64  OkHCITUTEIN U BOCCTAHOBUTEIN 1 Bu6mmorexa LIOK https://m.edso0.ru/00adb076
65 KonTponpHas padora Ne4 mo Teme «CtpoeHue aroma. 1 BuGmorexa [1OK hitps:/im.cdsoo.ru/00adb4gs
XUMHUYECKasi CBS3b)»
66  PesepBHbIl ypok. O000IICHNE U CHCTEMAaTU3alNs 3HAHUN 1 BuGnnorexa IIOK https:/m.edsoo.ru/00adb33c
67  PesepBHbIii ypok. OO00MIIeHHE M CHCTeMAaTH3aIMsI 3HAHUI 1 Bu6miotexa LIOK https://m.edsoo.ru/00ad9ch2
68  PesepBHbIi ypok. O000IICHNE U CUCTEMATH3AIMS 3HAHHIMA 1 Bu6maorexa 1JOK https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC
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Ne
n/n

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoaunuecTBO 4acoB

Bcero KP IIP

DuieKTpoHHbIE (I (POBBIE) 06pa3oBaTeIbHbIE
pecypchl

Pasznen 1. BemiecTBO 1 XUMHYECKHE peakuuu

[ToBTOpEeHUE U yrayOieHne 3HaHUH OCHOBHBIX

1.1 5 1 Bu6nmorexa IIOK https://m.eds00.ru/7f41a636
pasziesioB Kypca 8 Kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIIUil 4 bub6nuoreka IIOK https://m.edsoo.ru/7f41a636
1.3 DJICKTPOIIMTHIECKAA MCCOUMAIMA. XHMUICCKUE 8 1 1 Bu6morexa ITOK https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Wtoro no pazneny 17
Paznen 2. HemeTalsibl M HX COeTMHEHUS
2.1 O0mas xapaxTepaCTHKa XUMUHECKHX SIIEMEHTOR 4 1 Bu6nnorexa IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
2.2 Obwas xap aKTepHCTHK? XHUMHUHCCKHX SJICMCHTOB 6 Bu6nnorexa IIOK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u e€ coenuHeHus
2.3 Obma xapaKTepHCTHKA XHMITIECKIX S1EMEHTOR 7 1 Bubmoteka ITOK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, Gocop 1 UX COETUHEHUS
2.4 Obwas xapakTepuctuKa XHMH%CF HX 5JICMCHTOB 8 1 2 Bu6nnorexa [IOK https://m.edsoo.ru/7f41a636
IVA-rpynmel. Yrnepoa u KpeMHUN U UX COSTUHEHHS
Wroro no pazneny 25
Paznen 3. MeTa/Luibl M HX COeTMHEHUS
3.1 OO01111e cBOMCTBA METAIIIIOB 4 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Bakueiinne MeTamibsl M1 UX COSIMHEHUS 16 1 2 Bu6nmorexa ITOK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pamgn 4. XuMus 1 oKpyKapmas cpeaa
4.1 \ BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 Bbubnnorexa [IOK https://m.edsoo.ru/7f41a636
OO11ee KOJIMYECTBO YacOB IO MPOrpaMMe 68 4 7

9 KIIACC
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Ne KoandecTBo yacoB
u/n Tema ypoxka Hara DJ1IeKTPOHHbIE NH(POBLIE
Bcero KP HP n3yqe[-“/[;[ OﬁpaSOBaTeﬂbele pecypchbl
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX 1 Bubnuotexa IIOK
anemenToB J[. 1. Menaeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IEMEHTOB 1 bu6mmoreka [IOK
HepBBIX TpeX HCpI/IOI[OB https://m.edsoo.ru/OOadb6b6
3 Kinaccudukanmst 1 HOMEHKJIaTypa HEOPTaHHYECKUX BEIIECTB 1 bubmotexa IOK
I yp p 1 https://m.edsoo.ru/00adb7e2
4 Byl XuMH4YeCcKO#l CBSA3U U THIEI KPUCTANIMUECKUX PEIIETOK 1 Bubmmorexa [1OK
al p p https://m.edsoo.ru/00adbac6
5 KonTponsHas padora Nel mo teme «IloBTopenne u yriryoiieHne 1 1
3HAaHUM OCHOBHBIX PA3/ENIOB Kypca 8 Kiaccay
6 Knaccudukanmst XaMHUUECKHX PEaKIMi 10 Pa3IuIHbIM ITPU3HAKAM 1 bubmotexa IOK
I p I p p https://m.edsoo.ru/00adbch0
v ITonsATHE O CKOPOCTH XUMHUYECKOU peakuuu. [lorsTue o 1 bubmumoteka [JOK
TOMOT€EHHBIX ¥ T€TEPOr€HHBIX PEAKIUSX https://m.edso0.ru/00adbeda
ITonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI, BIUAIOIINE HA
8 CKOPOCTh XMMHYECKOHN pPeakIMy U IIOJ0KESHUE XUMHUYECKOTO 1 bubmmorexa [IOK
p peak https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmmorexa [IOK
peakit https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTUuecKon quccoranuu. CUIbHBIE U clla0bie 1 Bbubmmoreka [IOK
3HeKTpOHHTBI https://m.edsoo.ru/OOadcd68
11 HownHsle ypaBHEHUS PEAKIAI 1 bubmmorexa [I0K
yp peakil https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KHUCIOT U OCHOBAHUU B CBETE 1 Bubnuoreka IJOK
IPECTAaBIEHNN 00 DIIEKTPOIUTHIECKOM JTUCCOIHAIIAH https://m.eds00.ru/00add5d8
13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 Bbubamoreka LIOK
3HeKTpOHHTI/IquKOﬁ AUCccoLaluu https://m.edsoo.ru/00add8b2
. Bbubnuoreka [IOK
14 Honarne o ruaponuse conei 1 https://m.edsoo.ru/00add9d4
\ 15  OO0o01enne U cucTeMaTu3anys 3HAHUHA 1 Bu6nmorexa [TOK

26


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
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

https://m.edsoo.ru/00addd12

16 [Ipaxtuyeckas padora Ne 1. «Pemenune skcriepuMeHTaTbHBIX Bu6nuorexa [JOK
3agau» https://m.edsoo.ru/00addbfa
17 KonTtposbnas padota No2 o TeMe «JIeKTpoIuTHISCKas Bubimnorexa [JOK
JUCCOIHaIHs. XUMHYECKHAE PEAKIIUH B PACTBOPAX» https://m.edso0.ru/00addec0
18 OO01mas XxapakTepUCTHKA TaJIOTeHOB. XMMUYECKHE CBOMNCTBA HA BuGmuorexa LIOK
[IpuMepe xXJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossiHast KUCII0Ta, XMMUUYECKHUE CBOMCTBA, bubmuoreka LIOK
[IOJIy4€HHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTuueckas pabota Ne 2. «[lonyyeHue constHONH KUCTIOTHI, Bub6inorexa [JOK
U3y4eHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brprunciienus o ypaBHEHUSIM XUMHYECKUX PEAKIUHI, €CIIU OJUH U3 bubaunoreka [JOK
pE€areHToB aH B U30BITKE https://m.edsoo.ru/00ade488
22  OO6mas xapakTepucTrka 31eMeHToB VIA- TIBI Bubamorexa LIOK
m p p Tpyn https://m.edsoo.ru/00ade64a
23 AnnotponHbie Moaudukanuu cepbl. HaxoxaeHue cepsl u e€ Bubimnoreka [JOK
COCTMHEHHH B TIPUPOIC. XMMHUYECKHE CBOUCTBA CEPBI https:/m.edsoo.ru/00ade64a
24 CepoBoaopoji, CTpoeHHe, (PU3MUECKHUe U XUMUYECKUE CBOWCTBA Bubmrorexa LIOK
POBOZOPOL, €Tp ’ https://m.edsoo.ru/00ade802
o5 Oxkcunsl cepol. CepHas KHCIOTa, (GU3MUECKHUE U XUMUYECKUE Bu6inorexa [JOK
CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUY, JIEKAIIUE B OCHOBE IIPOMBILIJIEHHOTO
26 | cmoco0a MmoJTydeHUsT CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HeHUE Bubmrorexa LIOK
Yq p ) p https://m.edsoo.ru/00adec8a
OKpYKaroIEH Cpelibl COEAUHEHUSIMU CEPBI
27  BpunciIeHHE MacCOBOM JIOJIU BBIXOJ1a TPOAYKTA PEAKITUH bubamorexa HOK
A 7l HPOAYKTa peaKiy https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepucTuKa 3J1eMeHTOB V A-rpymibl. A30T, Bubnnorexa [IOK
pacmpocTpaHeHue B IpUpoie, pU3HUecKie U XUMUUECKIE CBONCTRA https://m.edsoo.ru/00adeeat
29 AMMHak, ero puznUecKue 1 XUMUYECKUE CBOMCTBA, MOTYYCHHE U Bubmorexa [IOK
IpUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3. «[lonyueHne ammmuaka, M3y4eHUe €ro Bu6inorexa [JOK

CBOMCTB»

https://m.edsoo.ru/00adf180
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bubaunorexa [JOK

YPAaBHEHUSIM XUMUYECKUX PEAKLUH, €CIIU OJJUH U3 PEarcHTOB

31  A3oTHas KucioTa, e€¢ (PU3NUecKre U XMMUYECKUE CBOWCTBA https://m.eds0o.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 | MUHEpaJbHBIX ya00peHui. XUMHUYECKOEe 3arpsi3HeHne bubamorexa LIOK
p N yaoop ) p https://m.edso0.ru/00adf518
OKPY>KaIOIIEeH Cpeibl COCAMHEHUSIMU a30Ta
33 ®dochop. Okcun dhocdopa (V) u pochopras kucnora, pusndeckue Bubnuoreka [JOK
U XMMHUYECKHE CBOMCTBA, MOTy4YEHHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanne hochaToB B KaueCTBE MUHEPATBHBIX YIOOPECHUN. Bubnmmoreka [JOK
3arpsi3HeHue NPUPOIHON cpeabl pocdhaTamu https://m.edso0.ru/00adfc20
VYrnepon, pacupocTpaHeHUE B IpUpoie, (U3NUECKUE U XUMUYECKUE Bu6muorexa [JOK
35 PO, pacpocTp pup
CBOICTBA https://m.edsoo.ru/00adfd9c
36 Oxkcuipl yriaepoaa, ux pu3udeckue U XUMHUIECKHUE CBOMCTBA. bubnuotexa LIOK
DKoIornyecKre mpodIIeMbl, CBsI3aHHbIE ¢ OKcHa0M yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 v P — bubnuoreka [TOK
TOJIbHAA KHCJIO0Ta 1 https://m.eds00.ru/00ae006¢
38 [Tpaktuyeckas padora Ne 4 o teme "[losyuenue yriekuciaoro rasa. Bu6nuorexa [IOK
KauectBennas peakuust Ha kapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHbIE MOHATUSA 00 OPraHMYECKUX BEILIECTBAX KakK O bubnuoreka LJOK
COCIUHEHMAX yriaepoja https://m.edsoo.ru/00ae054e
40 K . HEHS bubaunoreka [JOK
PEMHHII U €O COCIMHE https://m.eds00.ru/00ae080a
a1 [TpakTuueckast pabota Ne 5. Pemienne skcepuMeHTATbHBIX 3324 Bu6muoreka [JOK
o TeMe «BakHelme HeMeTauIbl B UX COCTMHCHUS https://m.eds00.ru/00ae0bf2
42 KonTponbhas padota Ne3 no teme «BaxHeiline HeMeTauIbl U UX Bu6nuorexa LIOK
COEIMHEHUS https://m.edsoo.ru/00ae0el18
OO01mas xapakTepuCTHKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB.
43  Merammndeckas CBI3b U METAIUTMYECKAsT KPUCTALTHISCKAs Brbamorexa LIOK
. ~ p https://m.edso00.ru/00ae103e
pemérka. @U3nUecKre CBOMCTBA METAILIIOB
XUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUN Psif Bu6muorexa [JOK
44 Y p
HaIpsKEHUH METaJNIOB https://m.eds00.ru/00ae1156
45 O6mue cmocoOs! momydeHus MetauioB. CrutaBel. Beraucinenus mo Bub6imnorexa [JOK

https://m.edso00.ru/00ae1156
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COACPKHUT IPUMECHU

46
47
48

[TonsiTHE O KOPPO3UU METAJLIOB
IIenounbie METaIbI

OKCI/I[[BI U TUAPOKCHUABI HATPHUA U KAJIUA

bubaunorexa [JOK
https://m.eds00.ru/00ae1278
Bbubnnorexa [JOK
https://m.edso00.ru/00ael14b2

Bbubnnorexa [JOK
https://m.edso0.ru/00ae14b2

49

]_ueJ'IO‘IHOSeMeJ'ILHBIC MCTaIJIbI — KaJ'IBI_II/Iﬁ W MarHum

bubaunorexa [JOK
https://m.edsoo.ru/00ae15e8

50

Baxxueiiime coefUHEHNUS Kb

bubanorexka [JOK
https://m.edso00.ru/00ae15e8

51 OO0o0O0mieHne ¥ cCUuCTEMaTH3alUs 3HAaHUH
52 | JKEcTKocTh BOIBI U CIIOCOOEI €€ YCTpaHEHUS Bubmmorexa [1OK
A yerp https://m.edsoo0.ru/00ae1886
53 [Ipaxtuueckast padora Ne 6. "YKEcTKOCTh BOJBI M METOIBI €€ Bu6mnuorexa [JOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. Bubnuorexa IIOK
54 AmomuHui https://m.edsoo.ru/00aelc64
55  AwmdorepHbIe CBOWCTBA OKCHIA U THIAPOKCHIA brommorexa LIOK
p A Ap A https://m.edsoo.ru/00aelc64
bubaroreka [JOK
56 Kemneso https://m.edsoo.ru/00ae1d86
bubaroreka [TOK
57  Oxcunpl, ruapokcunl u cou xenesa (1) u sxenesa (111) https://m.eds00.ru/00ae35¢6
58 | O0o0OmEeHNEe U cUCTEMAaTH3aIiA 3HAHUH
59 [TpakTuueckas padota Ne 7. Pemenue skcriepuMeHTANBHBIX 33124 Bubinorexa [JOK
1o Teme «BakHele MeTalIbl U BX COCOUHCHUS https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX PEaKIIid, €CIIA OJIUH U3
60 €areHTOB aH B U30BITKE WM COAEPIKUT IIPUMeECH. Brranciaenns bubmorexa LIOK
p = A ACp p : https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOAYKTA PeaKIIHH
61 | OO06o006IeHNe U CUCTEMATHU3aLMs 3HAHUH
62 KonTponsHas padora Ne4 no Teme «BaxxHeilme MeTalIbl U UX
COEIMHEHMS
63  BemecTBa u MaTepHasibl B TOBCEAHEBHOMN KU3HU YEIOBEKA Bu6nmorexa [TOK

29


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
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

https://m.edso00.ru/00ae3f50

64  Xumudeckoe 3arpsi3HEHUE OKPYKAIOIICH CpeIbl 1 Bubmiorexa LIOK
p Pyx p https://m.edsoo.ru/00ae4270
65 P e e 6r1e 1 Bbubnnorexa [JOK
0JIb XMMUHU B PEIICHUU SKOJOTUYECKUX MPpodiieM https://m.eds00.ru/00ae4270
. . bubaunorexa [JOK
66  PesepBHbIii ypok. O000IIEHNE U CUCTEMATH3AINS 3HAHUIA 1 https://m.eds00.ru/00ae0d0a
. ” bubnuorexa [TOK
67  PesepBublii ypok. O6001IeHHE U CUCTEMAaTU3AUs 3HAHUN 1 https://m.eds0o.ru/00adb33c
o . bubamorexa [TOK
68  PesepBubIii ypok. OO00mIeHNE M CHCTeMAaTH3aIMsI 3HAHU I 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

31



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
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