MMHHCTEPCTBO ITPOCBENEHNSI POCCUMCKOU ®EJEPALIAA
JlenapramenT o6pa3oBanusi H Hayku Kypraunckoi obiactu

MY «Ynpasjenue oopazoBanus AqnvuaucTpanun Karaiickoro okpyra»

MynuuunajibHoe 6l0keTHoe 001eo0pa3oBaTe/ibHOE YUpekIeHne
Karaiickas cpeansisi o6uieoopasoBare/ibHas mkoJa Ne 1

PACCMOTPEHA u ITPUHSITA YTBEPXJIEHO

Ha 3acelaHuH He[[aFOI‘H‘{eCKOFO COBETa IIHpeKTop IUKOJIBI

ana‘p_‘éaa'E‘:(D.

ITpotokon Ne 1 ot «30» aBrycra 2024 r. A
TMpukas Ne 155 ot «30» aprycra2024 r.

PABOYAS ITIPOTPAMMA
yue6HOro npeamera «Xumusi. bazoBblii ypoBeHb»

it oOyuaroruxcs 8-9 kiaccos

Karaiick, 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOIO 001Iero o0pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbLHOM MTPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (denepanbHO paboyel MpPOrpaMMBI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMK MPETOJaBaHUs y4eOHOT0 peaMeTa « XUMUSI
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo XxumMuu AAET MOPENCTABICHUE O LENAX, OOIIEH CcTpareruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHaBJINBAET 00s13aTeNIbHOE IpEeIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT pACIpENeIeHUEe €ro Mo KiaccaM U CTPYKTYpHpPOBaHUE IO
pa3ienaM W TeMaM NporpaMMbl IO XHWMHH, OMNPEAECHSAET KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYCHHS XUMUU € YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOEHHOCTEM OO0YyYalolUXCsl, OMNpeAeNiieT BO3MOXXHOCTU TpeaMeTra JUis
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUU K
pe3yabTaraM 00y4YeHUs] XUMUM Ha YPOBHE IIeJIe U3yUeHUS MPEIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIILHON JIESITEILHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTO CO/ICpIKaHMS.

3HaHUWE XWMHUU CIY)KUT OCHOBOM st (OPMUPOBAHUS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpejcTaBiIeHU 0 MaTEepPUATIbHOM €IWHCTBE MHpPA, BAKHYIO
poiib urparoT GOpMUPYEMbIE€ XUMHEH MPEACTABICHUS O B3aUMONPEBPAIECHUIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnune xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUA U
dbopMupoBaHUsI KyJIbTYpPbl JUYHOCTH, €€ 00111eH 1 (YHKIIMOHATBHON I'PaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHWE MBIILIICHUSI W TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CaMOCTOSATEIBHOM y4eOHOW JIeATEeIhHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIEIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPOGECCUOHAIBHOU NESITEIIbHOCTH; 3HAKOMHUT CO
crienu(PpUKOM HayqYHOTO MBIILICHHS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOT'O B3IJIsAa HA
€AUHCTBO TPUPOJBI U 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TalloM B
dhopmMupoBaHUM €CTEeCTBEHHO--HAyYHOMU TPaMOTHOCTH oOyyJarommxcs;



crioco0CTBYyeT (POPMHUPOBAHUIO IICHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHUPOAC, K UEIOBEKYy, BHOCHT CBOW BKJIAQ] B JKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBJICeHUS B OOYYCHUM XUMHUHU OOCCICUMBAIOTCS CICIHM(PUKON
COJEp)KaHUsi  y4eOHOro  MpeAMeTa, KOTOPBIM  SBISETCS  MEAaroru4ecKH
aIalITHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUHU Ha ONPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00Opa3oBaHMs OPHUCHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TIEPBOHAYAIBHBIX TMOHSATHH XHMHH, OCHOB
HEOPTaHWYECKONH XUMHUU W HEKOTOPHIX OTACHbHBIX 3HAYUMBIX TOHITHI
OPraHUYECKON XUMUH.

CtpykTypa cojepKaHUs MPOrpaMMbl MO0 XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Moaxoja K e m3yudeHuto. Coaep)kaHUE CKIAJBIBACTCS U3 CHCTEMBI
MOHATHH O XUMHUYECKOM 3JIEMEHTE M BEIICCTBE M CUCTEMBI IIOHATHNA O XHMUIECKOM
peakiuu. O0e OTH CHUCTEMBbl CTPYKTYpHO OpPTaHW30BaHbl [0 MPUHIIUILY
MOCJIEIOBATEIHLHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUM
pPa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA

- [Tepuomuueckoro 3akoHa [[. 1. MeHueneeBa Kak OCHOBHOTO 3aKOHA

- Y4CHUA O CTPOCHHUHN aTOMA U XUMHYECKOMN CBiA3HU,

- NPEACTABICHU 00 3JIEKTPOJUTUYECKOM IUCCOIMAMU BEIECTB B
pacTBoOpax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJyYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO
YPOBHS K JApPYyromy, BBIMONHSS (QYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHHS U IOJIYYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMUYECKOM COCTABIISIIOIIEH HAYYHOM KapTHHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbI, IEHHOCTHOIO OTHOLIEHWS K HAay4YHOMY 3HAHUIO H
METOJaM IO3HAaHMS B Hayke. M3ydeHne XMMHM IPOMCXOIUT C IPUBIICYCHHUEM
3HaHUW M3 paHee HU3YUYEHHBIX Y4YeOHbIX mpeameToB: «OKpyXaroluid MUY,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kmacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHMM OCHOB
XMMHYECKOM HAayKH KakK O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOMN
NEATEIbBHOCTH YEJIOBEKA M KAK OJHOrO W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.



3agaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKUX
3HaHUN — BaXKHEUIMX (haKTOB, MOHITHH, 3aKOHOB U TCOPETUUECKHUX IMOJIOKCHUH,
JOCTYITHBIX OOOOIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HayKd, B
NpUOOIICHUH K HAyYHBIM METOJaM TO3HAHWS MPU HU3YYEHHH BEIIECTB U
XUMHUYECKUX PeaKinii, B GOPMHUPOBAHUHU U PA3BUTHUU MO3HABATEIILHBIX YMEHHUU U
WX TPUMEHEHMH B Yy4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIIEIOBATEIHCKON
NEeATEeTLHOCTH, OCBOCHHMHM TIPaBWJI OE€30MacHOTO OOpalmieHus C BeEIIeCTBaMU B
IMOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHUHM XUMHUH HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHMS BaKHOE
3Ha4YCHHUE IPUOOpETH TaKUe IeIH, KaK:

- dbopMHpOBaHUE WHTEIUIEKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PEIIECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

- HaIlpaBJIEHHOCTh OOYYEHHS] Ha CHUCTEMaTUYeCKOe MpUOOILIEeHHE
OoOy4JarommMxcss K CaMOCTOSATEIBHOM IMO3HABATENILHON JEATEeIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- oOecrieueHue YCIIOBHH, CIOCOOCTBYIOLIUX PUOOPETEHUIO
OoOy4arolmMMHUCs  OMbITa  Pa3HOOOpPa3HOM  JAEATENbHOCTH, TIO3HAHHUS U
CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIUH), HMEIOIINX
YHHUBEPCAJIbHOE 3HaYCHUE JUIsl pA3JIMYHBIX BUJIOB JI€ATEIbHOCTH;

- dbopmupoBanue 00IIeH (QYHKIIMOHAIBHOW W €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHATH U OICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIHOJIb3Ys 3HAHWUSA U ONBIT, MOJYYCHHBIC NMPU U3YUCHUU
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJieM B IOBCEIHEBHOW KHU3HU W
TPYZIOBOM JIE€SITEIIBHOCTH;

- dbopmupoBaHre y OOyYarouMxcsi TYMaHUCTUYECKUX OTHOLIEHUH,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKM SKOJOTMYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B LENAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

- pa3BUTHE MOTHBAIIMH K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIIS W HAMpaBICHHOCTH ajbHEHUIIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX [UISI M3Y4YCHHS XUMHUU Ha YpOBHE
OCHOBHOTI0 0011ero o0Opa3zoBanus, cocrapisier 136 yacoB: B 8 kitacce — 68 vacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



O ITpu cocrasiieEnn paboyeil mporpaMmbl OBLIO YVUTEHO 000PYIOBAHUE
IlenTpa 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH « TOYKa pocCTay

JUISL €T0 UCTOJB30BaHUSI BO BpeMsl MPOBEACHUS Ja0OpaTOPHBIX U MPAKTUYECKUX
pabot, a Tak ke I JOCTH)KEHHUS IUIAaHUPYEMBIX MPEAMETHBIX pPE3yJIbTaToB.
[Mudposas nabopatopust no xumuu. Kommekranusa: natunk pH ¢ nuamnazoHom
u3Mepenuss He yxe yeM oT O nmo 14 pH, matuuk Temmeparypsl ; JaT4UK
AIEKTPONPOBOAUMOCTH. AKcecyaphl: kabenb USB coenuHUTENbHBIN, 3apsiaHOE
yctpoiictBo ¢ kabenem miniUSB, USB Apantep Bluetooth 4.1Low Enerqy.
HoyTtoyk(1 mTyka).

COIEPKXAHUE OBYUYEHUA

8 KUIACC
HepBOHa‘Ia.ﬂbHLIe XUMHYCCKHEC IIOHATUA
HPGIIMGT XUMHUHU. Pojib XMMHUHK B JXKWU3HU 4YelOoBeKa. XUMHS B CHUCTEME HayYK.

Tena u BemectBa. Du3MyecKue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHHUE
BemiecTB. [loHsATHE O MeTOJaxX IMO3HAHMS B XMMHMHU. YHCTBIC BEIIECTBA U CMECH.
CnocoOnI pazaeneHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJEeMEHThl. CHUMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas popMmyna. BaeHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENIbHAST aTOMHasg macca. OTHOCHUTEIbHAS
MOJIeKyJIsipHas Macca. MaccoBasi 10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHUH.

KonmnuectBo BemecrBa. Momnb. MossipHas macca. B3anmMocCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCIA CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo ¢dopmynam
XMMHUYECKUX COCIMHCHMMU.

Du3nYeCKrne U XMMUYECKUE SIBJICHUA. XUMHUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BellecTB. Xumuyeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEeAKIUi (COeTUHEHNUs, Pa3I0KEeHUsI, 3aMEIICHUs], 0OMEHA).

Xumuueckuii  IKCnepuMeHm: 3HAKOMCTBO C XMMHYECKOW TMOCYAOM,
nmpaBuiIamMu paboThl B j1abopaTopuu U mpuéMamu oOpamieHus ¢ 1abopaTopHBIM
o0opyZ0oBaHUEM, W3Y4YEHHWE © ONHCaHue (U3NYECKUX CBOWCTB 00OpasiioB
HEOPTaHUYECKUX BEIECTB, HaOMIoJeHue (puznueckux (IUIaBJIeHUE BOCKA, TasHUE
JbJIa, pacCTUpaHuE caxapa B CTYIKE, KUIICHUE U KOHJICHCAITUsI BOJIbI) M XUMHUYECKHUX
(ropeHue cBeud, NPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aWMOJICUCTBUE MeJa C
KHUCIIOTOW) SIBJICHWM, HAOMIOIEHUEe ¢ ONHWCAHWE TPU3HAKOB TMPOTEKAHUS
XUMHUUYECKUX peakiuil (pa3joKeHHe caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C



XJIOpUIOoM Oapusi, pasznokeHue ruapokcuaa wmeau (ll1) mpu  HarpeBaHuu,
B3aUMOJIeHiCTBUE jkene3a ¢ pacTtBopoMm coiu Mmeau (Il), msyuenwe cmoco6GoB
paszeneHus CMeceil: C TOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBIIAPUBAHHUE,
TUCTUIUIANMS, XpomaTorpadus, TMPOBEACHUE OYHMCTKH IIOBAPEHHOW  COJIH,
HaOJIOZICHUE W OINMCAaHUE PEe3yJbTAaTOB MPOBEIACHUS OMNbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHMs MacChl, CO3J]aHIE MOJIeIel MOJIeKYJ (IIapOCTEPKHEBBIX).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3gyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucimopona — 3neMEHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MNpupoje, (PU3NYECKUe U XUMHUYECKHE
cBoiictBa (peakmuu TopeHus). Oxcuawl. [lpumenenme kucmopoma. CrocoObI
MOJYYEHHs] KHUCJIOpoJa B JiabopaTopuM M MPOMBINUIEHHOCTH. KpyroBoport
KHcIopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUCIopoaa.

TeroBolt 3DPeKT XUMUYECKON peakuu, TePMOXUMHUYECKUE YypaBHEHUS,
9K30- U JHAOTEPMUYECKHE pPEaAKIUU. [OIUIMBO: Yrojib M METaH. 3arpsa3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3 eKTa, pazpylieHue 030HOBOT'O CIIOSI.

Bomopon — snemMeHnT u mpocroe BewecTtBo. Haxoxnenue Bomopona B
npupoae, GU3MYECKUe U XUMUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL.
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBast 40Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMSI.
Pose pacTBOpOB B IpUpOJAE M B KU3HU 4eJOBEKA. KpyroBopoT BOJBI B IPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxkcuawl. Kiaccuduxanus
OKCHUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) W
HecosieoOpasyromue. Homenknatypa oxcugoB. Duznyeckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccubukarnuss ocHOBaHUW: TWIENOYM W HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkimarypa ocHoBanuil. dusznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ouszndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctn MetaioB H. H. bekerosa.
ITonydyenue KUCIIOT.

Comu. Homenknarypa coneil. dusndeckue 1 XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.
['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.



Xumuueckuui IKcnepumenm:

KaueCTBEHHOE ONPECIICHUE COJCPKaHUS KUCIOPOa B BO3/IyX€E, MOJyYCHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHCIOpOja, HAONIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS U
MpeKpalieHnsl TOpeHus (MmoXkapa), O3HaKOMJIGHHEe ¢ oOpaslmamMu OKCHAOB H
ONMKMCAHWE WX CBOMCTB, NOJy4€HHE, COOMpaHHUE, pACMO3HABaHHWE U H3YyUYCHHE
CBOMCTB BojOpoaa (ropeHue), B3aumojeicTBrue Bogopoda ¢ okcuaom memu (1)
(BO3MOXXHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOIeHNE 00pasiloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOU
MacCOBOW J0JIE PAaCTBOPEHHOTO BELIECTBA, B3aUMOAECHCTBUE BOJbI C METAJUIAMHU
(HatpeM ©W  KajblueM) (BO3MOXKHO  MCIIOJIb30BaHUE  BHUIECOMATEPHUAJIOB),
UCCIIeIOBaHUE OOpa3lOB HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKU MHANKATOPOB B pacTBOpaxX KUCJIOT U IIEI0YEH,
u3ydeHue B3aumojieiictBus okcunga meau (ll) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT € METaJJlaMU, PEaKIui HeWTpaau3aluu, MOJy4YeHUE HEPaACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJla JAPYTUM M3 PAacTBOpPA COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad N0 TeMe «BakHelmue Kiaacchl HEOPraHHMYECKUX
COCAUHECHUI.

Iepuoanuecknii 3akon u Ilepumoamyeckasi cucTeMa XUMHUYECKHUX
iemeHToB JI. W. MengeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKA KJIAcCU(PUKAIMA XUMHUYECKUX dJeMEHTOB. [loHsTHe o0
IpYIIax CXOAHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENIbHbIE METAIbI,
raJIOTeHbl, THEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yrT aM(pOTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuoandeckas cuctemMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuonnas W JUIMHHONEpHOAHAsS  (POPMBI
[Teproanydeckoit cucrembl xumuueckux 3aeMeHToB . . Menaeneea. [lepronasl u
rpy1nbl. OU3NYECKUN CMBICH MOPSIKOBOTO HOMEpPa, HOMEPOB MEepUoaa U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3otomnsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  00O0JOYEK aTOMOB TMepBhIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoin cucremsl . M. MenneneeBa. XapakTepucThUKa XHMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH U3MEHEHHUsI pajuyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyInaM U Nepuoaam.



3nauenue [lepronnueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB UL pa3BUTUs Hayku W npaktuku. . . MenneneeB — yd€HbIN U
Tpa)KJaHVH.

Xumuyeckass cBsi3b. KoBaneHTHast (mojsipHass W HENOJISIpHAsl) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHUs.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIINM.
[Iporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. W3ydyeHUE OOpa3LOB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJECHMCTBUE THUIPOKCHAA LHMHKA C pPAacTBOpaMU KHCIOT U
LIEJI0YEH, IPOBEICHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, peakliuu pa3yioKeHUsl, COEIUHEHUS).

Mesicnpeomemmnuoie céazu

Peanmnszanuss MEXNpeIMETHBIX CBSA3€M NPU HM3YYEHMHM XUMHHM B 8 KJlacce
OCYILECTBISIETCS. 4YEPE3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IIOHATHN, TAK U IOHATUH, ABJIIOLIUXCA CUCTEMHBIMU JJI OTACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61mue ecTecTBEHHO--HAyYHbIC MOHITHUS: HAyYHBIA (akT, TUIoTe3a, TCOpHs,
3aKOH, aHaJIW3, CHUHTE3, KiIaccuPukalusi, TMePUOJUYHOCTh, HAOIIOJACHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUAN 3apsi, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, I'a3, (U3NYECKUE BEIUYUHBI, €IUHULIBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MOJIE3HbIE
HCKOIIAa€MBbIE, TOILUIUBO, BOIHBIE PECYPCHI.

9 KJIACC BewecTBo M1 XUMHYECKAs peaKUMs

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kalusd, KaIbIUd W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIO)KEHHUEM DJJIEMEHTOB B lleproamueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBS3U. THUIMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT TUIIA KPUCTALINYECKOU PELIETKH U
BUJIa XUMHYECKOM CBS3H.



Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3IM4HBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukaius XuMHUEeCKHX PEaKuil 0 pa3IudYHbIM MpU3HaKaM (IO YUCITY
U COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKkTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIMH, TEPMOXUMHUUYECKUE
YPaBHEHMSL.

[Tonsitue o ckopoctu xumuueckor peaknuu. [loHarue o0 oOpaTUMBIX U
HEOOPAaTUMBIX XMMHYECKUX peakiusx. [loHaTHe 0 TOMOreHHBIX U T€TepPOreHHBIX
peakuusx. [lonarue o karanuze. [lonstne o xumuyeckoM paBHOBecUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTb XUMHUYECKOM pPEaKUMU U IIOJOKEHUE XUMUYECKOIO
paBHOBECHS.

OKUCIAUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  DJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuuu. CocraBnenue YPaBHEHHMU
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMUA C  HUCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3JIEKTPONUTHYECKON TUCCOMALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnsl, aHMoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHJIAMMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. Y cioBHs MPOTEKAHUS PEAKIM HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIEHHBIE MOHHBIE YpaBHEHMs peakiuil. CBOHCTBA KHCIOT,
OCHOBAaHMM W COJEHd B CBET€ IMPEACTABICHUA 00 3IEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakuiny Ha HOHBL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHUE C MOJICTISIMU KPUCTATTMYECKUX
pEemIETOK HEOPraHUYECKUX BEHIECTB — METAUIOB W HeMeTauioB (rpadura u
ajiMasa), CJIOXHBIX BEHIECTB (XJOpUJa HATpUsl), MCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMu OT BO3JACUCTBUS Ppa3IMYHBIX (PaKTOPOB,
MCCJIEIOBAHUE DJICKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, MPOIECCa TUCCOIUAIIUN
KHUCIIOT, Iejoued u coyied (BO3MOXHO HCIOJIb30BAaHUE BHJIEO MaTEPHUAIIOB),
MIPOBEJICHHUE OIBITOB, MILTIOCTPUPYIOMINUX MTPU3HAKH POTEKAHMS PEAKIIUH HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHE Tra3a, oOpa30BaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
(ropeHHe, peakuy pa3IoKEHUS, COCIMHCHHMSI), pPacCliO3HAaBaHHEC HEOPTaHMYCCKUX
BCIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAaKIMd HAa HWOHBI, PEIICHHE
AKCIIEPUMEHTAILHBIX 33]1a4.



HemeTaabl 1 X COeIMHEHUS

OO6mast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKkTepHbIC cTereHn OokucieHus. CTpoeHue U (U3MYECKUE CBONCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XWMMHMYECKME CBOWCTBA Ha IMPUMEPE  XJIOpa
(B3aUMOJIEHCTBHE C MeETallaMHM, HEMEeTalUlaMH, IeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJy4YEHHE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJAOPOJA HA OPraHU3M 4YEJOBEKa. BakHellne XJIOpUIbl U HX
HaXOXJICHUE B PUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHune M (u3nUecKkue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHBIE MOAUGUKALIUNA KUCIOPOJa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE, (pU3HMUecKue U
XUMHUYECKHEe cBOMcTBa. OKCHUIbI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucinora, Qusnueckue ¢ XHUMHUYECKHE CBOMcTBa (00IIME Kak
NpEeACTaBUTENS KJlacca KUCIOT M creuuduueckue). XUMUYECKHE pPEaKluHu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CEpHOW KHUCIIOTHI.
[Tpumenenue cepHol KUCIOTHL. COJM CEPHOI KUCIOThI, KAUECTBEHHAs pEaKIMsl Ha
cyiabdar-uoH. Haxoxaenue ceppl M €€ COEAMHEHUH B TpHpoOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COSAMHEHUSMU Cepbl (KHCIOTHBIE OKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OO6mast xapakrepuctuka 3neMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpOoCTpaHEHHE B MPUPOJIE,
duznyeckue u xumMuyeckue cBoiicrsa. KpyroBopot azora B npupoje. AMMHAK, €T0
dusznyecKkrne 1 XUMUYECKHE CBOMCTBA, MONyYeHHE U TpuMeHeHue. Coln aMMOHMUS,
uX PU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCJIOTa, €€ MOJIydeHHe, (PU3NYECKHEe U XUMHUYECKHE
cBOMcTBa (00IIME Kak NpPEACTaBUTEN Kiacca KHUCIOT M CcHeuuduyueckue).
Hcnonp30BaHne HUTPATOB H COJiEH aMMOHHMS B KadeCcTBE MUHEPATbHBIX
ynoopeHuii. XuMHUYECKOe 3arps3HEHNE OKPYKaIOMIEeH Cpebl COeAMHEHUSAMH a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MouBbl U BomoéMOB). Docdop,
altoTpornHeie Moaudukauu ¢gocdopa, Quznyueckrne W XUMHYECKUE CBOWMCTBA.
Oxcup docdopa (V) u bochopHas kucnora, GU3nIECKUE U XUMAYECKUE CBOMCTRA,
nosryuerue. Mcnons3oBanne GochaToB B Ka4eCTBE MUHEPATHHBIX YI0OPEHUHN.

Ob6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIe  CTENEHW  OKHUCICHHUS.  YTIEpoid,  aJJIOTPOITHBIC
Moau(UKaIMKU, pPACTIPOCTPAaHEHHE B MpHUpPoAe, (GUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oiusa. KpyrosopoT yraepona B mpupoae. Okcubsl yriaeposaa, ux



buznueckue M XHUMHYECKHE CBOMCTBA, JIEMCTBHME HA JKHUBBIE OPraHU3MBI,
MOJIy4YeHUE UM TMPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEeMbl, CBSA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoreza r17100adbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
ahdexT. YronpHas KUCIOTa U €€ CoNu, UX (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA,
noiyyeHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIUIEHHOCTH U CEIIbCKOM
XO3SMCTBE.

[lepBoHayanbHbIEe TOHATHA 00 OPTaHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, TTTUIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoHbie HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIN Ta3, HEDTH),
IPOAYKThl UX IepepaboTku (O€H3MH), WX pOJIb B OBITY W IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: KUPAX, O€JIKax, yriaeBoiax — U UxX
poJii B KU3HHM 4YelOBeKa. MarepuanbHOE €IUHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHunii, ero ¢u3nueckue M XUMUYECKHE CBOWCTBA, NOJYYEHHE U
npuMmeHenue. CoenuHeHHs KpeMHUs B npupoje. OOmiye mnpencraBieHUs 00
okcune kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThl, UX UCHOJIb30BaHUE B
ObITYy, B MPOMBILUICHHOCTU. BakHeilllne CTpouTenbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, LIEMEHT, 0eToH, >kene300eToH. [IpobiemMbl Ge30MmacHOro MUCMHOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4YeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOJIOeHNE TTPU3HAKOB
WX TIPOTEKAaHHs, OIBITHI, OTpaXKaronye (U3NUYECKUE W XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COCJAMHEHH (BO3MOKHO HCIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE C O0Opa3laMu XJOPUIOB (TaJlOTEHUJOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl M €€  COCNUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE TIpoliecca OOYTIMBAaHMS caxapa MoJl JIeHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, M3YYCHHUE XUMHUUYECKHX CBOWCTB
pa30aBJIEHHON CEpPHOM KHUCIOTHI, TPOBEJCHUE KAUueCTBEHHOW peakiuu Ha
cyibpaTHOH U HaOMIOJACHUE TMpHU3HAKa €& TMPOTEeKaHUs, O3HAKOMJICHUE C
dbu3ndeckuMu CBOMCTBaMH a30Ta, (ocopa W UX COeaUHEHUN (BO3MOMKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB), oOpa3mamMu a30THBIX U (HOchHOpHBIX
yaoOpeHuil, mojydeHue, coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOWMCTB
aMMUaKa, MPOBEICHNE Ka4eCTBEHHBIX PeaKIuii Ha HOH aMMOHHS U (ochaT-noH u
U3yYeHUE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeEIbI0 (BO3MOXKHO HCIIOJIB30BAHUE BUIEOMATEPUAIIOB),
U3y4YeHUE MOJIeNiell KPUCTAUIMYECKUX PeIETOK anmasza, rpadura, dymiepena,



O3HAKOMJIEHHE  C  MPOLECCOM  aacopOlMU  pacTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTras3a, MOJy4yeHUe, coOupaHwue,
pacno3HaBaHWE€ M  H3YyYEHHE CBOWCTB  YIVIEKMCIOIO ras3a, IpPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI M M3yUYCHUE MTPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMIICHHE C TPOAYKIHEH CHIMKATHOM MPOMBIIICHHOCTH,
pelieHre 3KCIEepUMEHTANbHBIX 3a/lady Mo Teme «Baxneillnne HemeTalsibl U UX
COCIMHEHUSD.
MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux nonoxenus B llepuogmueckon cucreme xumudeckux osnemenrtos /JI. M.
MenneneeBa u crpoeHusi aroMmoB. CTpoeHue mMeTamioB. Metainyeckasi CBA3b U
METAJUIMYECKas ~ KPUCTAJUIMYECKAasT  pelIETKa.  DJIEKTPOXUMHUYECKHN  pAll
HaMpsHKeHUH MeTauioB. Pu3nyeckre U XUMHUYECKHEe CBOMCTBA MeTauioB. O0miue
crocoObl ToMy4YeHus: MeTauioB. [loHSTHE O KOPPO3UMM METaIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTajgb, YYTyH, IIOPATFOMHHUIM,
OpoH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaUIbL: MOJOXKEHHE B [lepruoanvecKol CuCTeME XMMHYECKUX
anemeHnToB /. . MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXKIEHUE B NPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpust U Kaius). OKCUabl U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIUIOB U HX
COCINHEHNH.

[[lenoyno3emenbHble METaIbl MarHuid W KajbllUM: IIOJIOKCHHE B
[Tepuoauueckon cucreme xuMudeckux snemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHue B npupoje. Guzndeckre 1 XuMUYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxueimne coeluHEHUs Kajablus (OKCUI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHU: TosoxkeHne B [lepronyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HAXOXAEHUE B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA amtoMuHus. AMpOTEepHbIE CBOMCTBA OKCUJIAa U TUIPOKCU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB /I,
. MenpgeneeBa, CTpOCHME aToOMa, HAXOXKJIEHUE B Tmpupoje. Pu3ndeckue u
XUMHUYECKUE CBOMCTBA xeje3a. OKcuibl, THAPOKCHIbI U cou xene3a (1) u xenesa
(), wmx cocraB, CBOWCTBA W NOJAYYCHUC. XUMUUECKUN IKCHEPUMEHM '
O3HaKOMJIEHHE C o0pa3liaMy METaJIJIOB M CIUIaBOB, WX (PU3UUYECKUMH CBONCTBAMH,
W3yYE€HHE PE3ybTaTOB KOPPO3UH METAUIOB  (BO3MOXKHO  HMCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHJIA KaJbIUs W HATPUSI C
BOJIOM (BO3MOKHO HCIIOJB30BAaHUE BHUACOMATEPHUATIOB), HCCIEIOBAaHUE CBOWCTB



KECTKOM  BOJBI, TMpolecca TOPeHHs Kele3a B  KUCIOpoae  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX
peakiuii Ha WOHBI: MarHusi, KaJiblus, alllOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOGIIOACHWE W ONMCAHUE IPOIECCOB OKpAIIMBAHHUS IUIAMCHH
MOHAMU HATPHs, Kallusl U KalbIUs (BOZMOXHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
uccienoBanue am@OTEPHBIX CBONCTB THUAPOKCHIA AQIIOMUHHUSI U THUIPOKCHAA
IIMHKA, PEIICHUE YKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «BakHelIme MeTauibl U X
COCTMHEHUSD.

Xumus 4 OKpy:Kawias cpeaa

BemecTtBa m Marepuanibl B IIOBCEIHEBHOM >KM3HHM 4YeloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKaromew cpeabl (MpeaenabHas AO0MyCcTUMas
KOHIIeHTparus BemecTs, aanee — [1JIK). Ponb Xxumuu B pelieHun 3KOJIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumMeHm:
u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE

MaTepHabl).

Mesicnpeomemmnuoie céazu

Peanmnszanuss MeXNpenMETHBIX CBSA3€M NPU HM3YYEHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4YE€pe3 MHCIOJIIb30BAHME KaK OOLIUMX €eCTECTBEHHO-HAyYHBIX
IIOHATHUM, TAK U MOHATHUH, SBJISIOIIUXCA CUCTEMHBIMU I OTACJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTeCTBEeHHO-HAyUYHbIE TMOHATUS: HAay4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, KiIaccu(UKaIsi, TEepPUOJINIHOCTh, HAOI0IEHNE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEIb, SIBICHHE, MapPHUKOBBIM
s eKT, TEXHOIOTHS, MaTCPHAIBI.

dusnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHII,
WU30TOTBI, PATUOAKTUBHOCTh, MOJIEKYNA, JJICKTPUUCCKHH 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJTHUKH, ~ JAUDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSTHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTH, KPUCTAITNYECKAS
peméTka, CIuIaBbl, (U3UYECKUE BEIMYHMHBI, CIMHHIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COMHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, KOCUCTEMA, MUHEPAIbHBIE
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaIbI, TOPHBIE TIOPO/IbI, MTOJIE3HBIE
HCKOIIaeMbIe, TOTUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJE€ OOY4YEHMs] XMMHHM B €AMHCTBE Y4eOHOH H
BOCIHUTATEIbHON JESATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMHU, NPUHATHIMH B
o0IIecTBE MpaBWIaMH M HOPMAaMU IMOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIM4HOCTHBIE ~ pe3ynbTaTbl  OTPAXAOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUN U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNaTpHOTHYECKOr0 BOCIHUTAHWS. IICHHOCTHOIO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAYYHOMY HAaCIIEIHIO,
MOHMMAaHMUS 3HAYCHUS XUMHUUYECKON HAayKH B JKU3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIQJICTh JOCTOBEPHOM MHGOPMAIIUECH O MEePeIOBbIX JTOCTIKCHHUAX H
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOHCTBE MHpa U 00IIECTBA; 2) IPaskIaHCKOT0 BOCITUTAHUSI:

MPEACTABJICHUS O COLMAJbHBIX HOPMAaX M MpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIICHUIN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW M JIPYrUX  BHJAX
JeSATEIIbHOCTH, TOTOBHOCTH K pPa3sHOOOPa3HOM COBMECTHOM JESATEILHOCTH IIPH
BBITIOJTHEHUHU Y4YeOHBIX, ITO3HABATEIbHBIX 3a/1a4, BBIIMOJHCHUH XHMHYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YUYEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoIlecce JTOM Yy4uyeOHOW JEeATEebHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJICHUEC W TMIOCTYNKM CBOMX TOBAPUIIECH C TO3UIUH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJEICTBHM MOCTYIIKOB;
3) LEeHHOCTH HAYYHOr0 MO3HAHMA. MHPOBO33PCHYCCKUE TPEJACTABICHUS O
BEIIECTBE W XMMHUYECKON PEAKIHNH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKH M COCTABJIAIOIIME OCHOBY ISl TTOHMMAaHWS CYLIIHOCTH HAYyYHOU
KapTHHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BHTHS
MPUPOBI, B3aMMOCBS3SX YEJIOBEKAa C MPUPOJHON CpEelo, O pPOJIM XHWMHUHU B
MO3HAHUM ATUX 3aKOHOMEPHOCTEW; IO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC Ha
MOJIyYCHUE HOBBIX 3HAHMM TI0 XUMHUH, HEOOXOAWMBbIC i OOBICHCHUS
HaOJII0/IaeMbIX TPOLIECCOB U SIBJICHHM, TO3HABaTelbHOW, WH(OPMALIMOHHOW U
YUTATEIbCKOW KYJbTYphl, B TOM YHCJE HABBIKOB CaMOCTOSATEIBHOM pPadOThl C



y4e€OHBIMU TEKCTaMH, CIPABOYHON JMTEPATYpOH, IOCTYNHBIMU TEXHUYECKUMU
cpeacTBaMU MH(OPMALMOHHBIX TEXHOJIOTHMM; UHTEpEC K OOYyUEHUIO U MO3HAHMIO,
J110003HATETFHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO, TPOESKTHOM
U HCCIIE0BATEIBCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBlI€HHOCTH H
YPOBHsI 00y4Y€HHU B IaJbHEHIIEM;

4) ¢dopMupoBaHUsS KYJIbTYPbI 310POBbSI. OCO3HAHHE IICHHOCTH KH3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3J10POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJICHUS] TpaBuI
0€30MMacHOCTH TIPH OOpAIICHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEabHOM
KHU3HU, 5) TPYAOBOro BOCHHTAHUS: WHTEPEC K NPAKTUICCKOMY H3YUYCHUIO
npodeccuil M Tpylda pazIU4YHOIO pOJAd, YBAKEHUE K TPyAy M pe3ylibTaTaM
TPYIOBOM JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHWM 1O XHMMHHM, OCO3HaHHbI BBIOOP WHIMBHIYAJIbHOW TPACKTOPHH
POJOJKEHN 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUH, 0O0I11eCTBEHHBIX UHTEPECOB U nOTpeOHOCTEH, YCIELIHON
NpOPECCUOHANIBHON  JIESATENIbBHOCTA W PAa3BUTHA  HEOOXOOUMBIX  YMEHUH,
TOTOBHOCTh aJalTUPOBAThCS B MPO(ECCHOHAIBHOW cpefe; 6) IK0JIOrH4eckoro
BOCIIMTAHMSA: DSKOJIOTMYECKH 1I€JIeCOO00pa3HOE OTHOLIEHUE K TPUpOJE Kak
VCTOYHHKY KU3HM Ha 3eMJie, OCHOBE €€ CYLIECTBOBAaHHUs, IOHUMAHUE LIEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO oOpa3a »KU3HU, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (DU3NUECKOMY M TICUXWYECKOMY 37I0pPOBBIO, OCO3HAHUE LIEHHOCTH
co0uroieHus npaBuil 0€30M1acCHOrO MOBEAEHUS TP paboTe ¢ BELIECTBAMH, a TAaKkKe
B CUTYallUsIX, YTPOXKAIOUINX 3J0POBBIO M XKU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSTh
3HAHMS, MOJy4yaeMble MPU M3YYEHUM XUMHHM, JUJIS PEIICHHs 3a7ad, CBS3aHHBIX C
OKpYXaloUed TPUPOAHON CpPEeAOM, I TOBBIIMICHUS YPOBHSA 3SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00aJIbHOIO XapakTepa 3KOJIOTMYECKUX MpoOjeM U myTeit
UX pEUIeHUs] MOCPEACTBOM METOJOB XHUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJICTBOBAaTbCSI UM B TMO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOU
MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MmeTanpeIMETHBIX pE3YyJbTAaTOB BBIACISAIOT 3HAUMMbIE IS
(bopMUpOBaHUA MHPOBO33PEHUsI OOIlIEHAyuYHble TMOHATUS (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAY4HBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUUM M3 ITUX MPEIMETOB (POPMHPOBATH MPEICTABICHHUE O LIETOCTHOM
HAy4YHOW KapTHUHE MHpa, U YHUBEpCalbHbIE YdeOHbIe EeHCTBUS (TT03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpbIE oOecrneunBaoT (HOpMUPOBAHHE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHMIO M OCYIIECTBIICHUIO Y4eOHOM
JIEATECIILHOCTH.

IHo3HaBaTe/ibHBIE YHHBEpPCAJIbHbIE YueOHbIe aelicTBust bazoBbie

JOruyeckKue JqeMcTBHA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHU
3HAHUMW: PACKPBIBATH CMBICI XUMHUYECKUX MOHATUM (BBIACIATH MX XapaKTEPHBIC
MPU3HAKKW, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TOHSITHSMHU), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACNIbHBIX (haKTOB W SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(PUKAIMN XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEAKIUH,
yCTaHaBJIMBaTh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYKJCHUs (MHIYKTHUBHBIC, IETYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJIBI Y 3aKJIFOYEHHUS; YMEHUE PUMEHSThH B IPOLIECCE MO3HAHUS TOHITUSA
(mpeaMeTHblE MW METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIb3YEeMbIE B XHUMHUH, MPEOOpPa3oBBIBATh IITUPOKO IPUMEHSIEMbIE B XHUMHH
MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN 3HAK (CMMBOJI JIEMEHTA), XUMUYECKas
dbopmylla W ypaBHEHHE XHUMHYECKOW peaKIuu — TMPU PEIICHUH Y4eOHO-
MMO3HABATEIbHBIX 33/1a4, C YYETOM 3THUX MOJEIIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTEepHU30BaTh CYIIECTBEHHBIC MPU3HAKH HM3y4aeMbIX OOBEKTOB — XUMHYECKUX
BEIIIECTB M XUMHUYCCKUX PEAKIMH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SBICHUSIX.

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HWCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS THIIOTE3HI IO TIPOBEPKE
MPAaBWJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHHH; MNPUOOpPETECHHWE  OmbITa IO
TJIAHUPOBAHWIO, OpPTaHW3AMM W TIPOBEICHUIO YUYCHHUYECKHX JKCIICPUMEHTOB,
yMeHuEe HaOJI0IaTh 3a XOJOM IPOIEcca, CaMOCTOSATEILHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOBI IO Pe3yJIbTaTaM IIPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOJeIaHHON padoTe.

Pabora c nunopmanueii:

yMEHHE BBIOMpATh, aHAJU3UPOBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS, MTOJTYyIaEMYyI0 U3 Pa3HBIX MCTOYHHKOB
(Hay4HO-TIOMYJIIpHAsE JUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIPAaBOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHUE TPUMEHSATh Pa3IMYHbIC METOIBI M 3aIllPOCHI MPH IOWCKE U OTOOpE
uH(OpPMAIIUU W COOTBETCTBYIONIUX JIaHHBIX, HEOOXOIUMBIX ISl BBITTOJHCHHUS
y4eOHBIX W TIO3HABATEIBHBIX 33J]1a4 OMPEACIEHHOTO THIA, MPUOOpPETEHUE OIbITA B
00JJaCTH  WCIOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (OpMY MpecTaBlIeHUus HHGOPMAIUKU U
WUTIOCTPUPOBATh pelllaeMble 3aJa4d  HECIO0KHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamu Tpadukd W WX KOMOWHAITUSMH, YMEHHE WCIOJIb30BaTh M
aHANIM3UpOBaTh B IIpollecce Y4YeOHOM U HCCIEOBATENbCKON JIeATEbHOCTH
MH(OPMAIUIO O BIMUSHUM MPOMBIIIJIEHHOCTH, CEJIBLCKOTO X035HUCTBA U TpaHCIOPTa
Ha COCTOSIHUE OKPY’KarOIIe MPUPOTHOM CPEbI.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHHUS 3a/laBaTh Bompochl (B xoAe Auanora U (WId) JTUCKYCCUHU) TIO
cymiecTBy  oOcyxgaemMoll  TeMbl, (HOpMyIHpPOBaTb CBOM  MPEJIOKCHUS
OTHOCUTEJIBHO BBIMOJIHEHUSI TMPEMJIOKEHHOW 3a/aud; YMEHHUS MPeACTaBIISAThH
MOJYYEHHbIE pE3yJIbTaThbl IO3HABATEIbHOM JICITENIBHOCTH B YCTHBIX U
MUCHbMEHHBIX  TEKCTaX; JieJlaThb MPE3EHTALMI0  PE3YJIbTAaTOB  BBIMOJHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (JIabOpaTOPHOrO OMbITa, JJA0OpPAaTOPHOM PabdOTHI MO
UCCJICIOBAHUIO CBOWCTB BEIECTB, YYEOHOTO TMPOEKTAa); YMEHUsS y4eOHOTO
COTPYOHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABAaTEJIbHOU W
UCCIIEIOBATENbCKON JIEATEIbHOCTH TPU PEHICHWU BO3HUKAIONIUMX MpoOJieM Ha
OCHOBE yu€Ta OOIIUX MHTEPECOB U COTVIACOBAHUS MO3UIUN (0OCYX AeHUS, 0OMEH
MHEHUSMH, «MO3TOBBIE INTYPMbD», KOOpPJWHAIIUSA COBMECTHBIX JCHCTBUH,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OIpPENesiTh IEIN JeATeIbHOCTH, TUIAaHUPOBATh,
OCYILECTBJISITh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeIbHOCTh, BBIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHHS YYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTAaBIIATb WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JACHUCTBUM TIPU BBITOJHEHUW 33JaHUM C Y4ETOM
MOJYYEHUs] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW I€IU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeIMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTE€IbHOTO
collep KaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOIMUMHKCS HAy4dHbIE 3HAHMS, YMEHHUSI M CIOCOOBI
JNeWCTBUH, crnenmuduuecKkue IS NPEeIMETHOM 00J1acTH  «XHUMHS», BHJIBI
JNEATCIbHOCTH MO  TOJy4eHUI0O HOBOTO  3HAHUSA, €ro  HWHTepIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeaMeTHble pe3ysibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUaIOIUXCSl YMEHHUIA:



* PaCKpbIBaTb CMBICJI OCHOBHBLIX XHMHYCCKHX TIOHSITHUI: aTOM, MOIJICKYJIA,

XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCH(UKAIUSI PEaKIuid: peaKiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaAKIUU
oOMEHa, AK30- U SHJOTEPMHUUECKHE PEAKIINH, TEII0BOU A (EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBINM CIIOM aromMa, aroMHas oOpOuTalb, paJNycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAcCOBasl JI0Jsl BEUIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

WIUIFIOCTPUPOBATH  B3aUMOCBSA3b OCHOBHBIX XHMMHWYCCKUX MOHATHH |

IMPUMCHATD OTH IIOHATHA IIPU OIIMCAHWU BCIICCTB U UX HpeBpaHleHI/If/'I;

UCITI0JIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUS (OPMYIT BELIECTB

Y YPAaBHEHUN XUMUYECKUX PEAKIIHM;

OIIpCACIIATH BAJICHTHOCTH 4TOMOB JJICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX,

CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHHH 110
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGCHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cMmbici [lepuogmueckoro 3akona J[. M. Menaeneena:

JIEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mnoJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajipo;

ONMKCHIBATh W XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuognyeckoit

CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3JIM4aTh [OHATUS «TJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maibeie u
OOJbIIME TEPHOJbl, COOTHOCHUTh OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCA B
tabmuie «llepmomuueckas cucTteMa XuMUYeckux odnmemeHtoB J[. .
MenpaeneeBay C YUCIOBBIMH XAapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO 3JIEKTPOHOB
U pacrpeeieHre UX Mo 3JEKTPOHHBIM CII0SIM);

i KJIaCCI/I(l)I/II_II/IPOBaTB XUMHUYCCKHUC JJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA,

XUMUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);



XapakTepu30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPXKAAsi ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHUYECKHX NPEBPAILCHUNA B
Pa3INYHBIX YCIOBUSX;

* BBIYMCISATh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BELIECTB,

MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa 1O (opMyse COECIUHEHMUS,

MacCOBYIO JIOJIF0 BeEIlleCTBA B pacTBOpPE, NIPOBOAUTH pPacd€Thl I10

YPaBHEHUIO XUMHUYECKOU PEAKLINH;

* IPUMEHSATHh OCHOBHBIC OTIEPAIMH MBICTUTEIHPHOU JEATEILHOCTH — aHAIN3 H
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTeMaTH3aIllo, KiacCu(uKaIiuio,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBS3€H — JJIsi M3YyYCHHUS CBOMCTB
BCIIECTB M XHMHYECKHX pEAKIMH, EeCTECCTBEHHO-HAYyYHBIC METOJbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

* CJICIOBAThH IIpaBUJIaM IMOJIH30BAHMSI XUMUYECKON MOCYAOU U JTaOOpaTOPHBIM
o0opynoBaHWEM, a Tak)Ke IpaBWjIaM oOOpameHus ¢ BEIIECTBAMH B
COOTBETCTBHM C HHCTPYKIUSIMH TI0 BBINIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX ONBITOB 110 TOJYYCHHIO W COOMpaHHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOJIa M KHUCIOpPOJa), TPUTOTOBJICHUIO PACTBOPOB C
ONpeAECIEHHON MAaCCOBOM J0JIEM PaCTBOPEHHOIO BELIECTBA, MIAHUPOBATH
1 MPOBOJUTh XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
IeJI0Ued U KHUCJIOT ¢ MOMOIIBI0 MHAMKATOPOB (JIakMycC, (heHoIdTalIeHH,
METWJIOPaHX U APYTHE).

K xonIty oOydenus B 9 kjiacce mpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

* PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYCCKHUX TOHATHH: XUMHYECKHUI
DJIEMEHT, aTOM, MOJIeKyja, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTh, AJICKTPOOTPHIIATEIIBHOCTh, CTEIICHB
OKHCJICHHSI, XUMHUYECKash PeaKIns, XUMMHUYIECKas CBS3b, TCILUIOBOM 3(PDEKT
peaKkIuy,  MOJIb, MOJISIPHBIM  00BEM,  pPacTBOp,  DJIEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIMTHUCCKAS JTUCCOIMAIUS, PEaKIMH HOHHOTO
oOMeHa, KaTaJM3aTop, XWMHUYECKOEC paBHOBeCcHE, OOpaTHUMble U
HEOOpaTHUMBbIC PEAKIIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEIIb, OKHCIICHUE H  BOCCTAaHOBIICHHC,
ajutoTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajUIMJecKas), KpHUCTAIMYECKas pEmETKa, KOPPO3Hs METaJUIOB,



CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEAEIbHO JOMyCTHMAas
koHueHntpanus [IJIK BemiecTna;

« WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHUX TMOHATHH U
MPUMEHSITh 3TU OHSATUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBIIEHUsI (POPMYJI BEILIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

* OIIPEACIISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIAcCy COEIMHEHHHA 1o (opmyiaM, BUA XHUMHUYECKOM
CBSI3U (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKOM (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAMHEHUM, THUIl KPUCTAIUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

 packpeiBath cMbIci Ilepuonnueckoro 3akoHa J[. WM. Mengeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTepHU30BaATh
Tabnuynyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynna (A-rpynma)» M «modoyHas
noarpynmna (b-rpynma)», manbie U OOJbIIME NEPUOAbl, COOTHOCUTH
0003HaueHHUsl, KOTOpbIE UMEIOTCA B TMEPUOJUYECKONM Tabnuie, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DHJIEKTPOHOB U
pacmpesieieHie HX 10 JJIEKTPOHHBIM CJOSIM), OOBSICHATH 0O0IIue
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUW B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOSHUS UX
aTOMOB;

« KJTacCU(PUIIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YMCIy U COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

* XapaKTepu30BaTh (OMUCHIBATH) O0OIMME U CHEUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
puUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

* COCTaBJIITh ~ yPaBHEHUSI  DJICKTPOJUTHUECKON  JTUCCOIMALMM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIU NOHHOTO
oOMEHa, ypaBHEHHUS pEaKlMid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;



* paCKpbIBaATh CYIIHOCTb OKHCIIMTCIBPHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MMoCpeaACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTuX peaKum”I;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUA,

BO3MOYKHOCTU MPOTEKAHUS XUMHMUYECKUX IMPEBPALICHUM B Pa3JIMYHbBIX
YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,

MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo Gopmylie COeAMHEHUS,
MAacCOBYIO [IOJI0 BELIECTBA B PACTBOpPE, IMPOBOJUTH PACUYETHI 10
YPaBHEHHUIO XUMHYECKOW pPEaKIINU;

CO6J'IIOI[3TB IIpaBrJIia IIOJIb30BAHUA XUMHUYECKOMN HOCYI[Oﬁ u J'Ia60paT0pHI)IM

o0OpyZIOBaHMEM, a TakkKe TIpaBWiIa OOpalleHUs C BEIIECTBAMH B
COOTBETCTBHM C WHCTPYKUUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHI0O U COOMPaHUIO Tra3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKHCIIOTO rasa);

IMPOBOJUTL pCAaKIWH, IMOATBCPIKIAAIOIINC KaueCTBEHHBIN COCTaB Ppa3INIHbIX

BEIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMHUI-, HOIHUI-,
kapOoHat-, Qocdar-, cunamkar-, cyiabdar-, THAPOKCHI-UOHBI, KaTHOHBI
aMMOHUSI M HMOHBI M3YyYCHHBIX METAJUIOB, IPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

IPUMCHATH OCHOBHBIC OIICpalikun MBICTUTEIIbHOM ACATCIIBHOCTU — aHAJIu3 U

CUHTE3, CpaBHEHHE, O0O00OIleHHe, CHUCTEeMAaTU3alNI0,  BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Y4YCHUS CBOMCTB BEIIECTB H
XUMHUYECKUX pPeaKIui, €CTECTBCHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, JKCIICPUMEHT (peajbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl Beero KonrpoubHbie IlpaxTiieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
€CTECTBO3HAHUS U Bu6nuoreka [JOK
11 NPAKTHYCCKON ACATEIbHOCTH S 2 https://m.edsoo.ru/7f41837c
YeJoBeKa
BemecTBa 1 xumMmmuueckue bu6mmoreka [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIEeCTB
Bo3znyx. Kucnopon. [lousatue bubnuotexa [JOK
2.1 00 okcuaax 6 https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bubnuotexa [JOK
2.2 U COJISIX 8 ! https://m.edsoo0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bu6mmoreka [JOK
2.3 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837c
OcHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 HEOPraHUYECKUX COCIUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30
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Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHDBIE peaKknuu

Ilepnonnueckuil 3aK0H U
[Tepuonnueckas cucrema Bu6auorexa [OK
31 XUMHUYECKUX d5ieMeHToB [I. U. ! https://m.edsoo.ru/7f41837¢c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b.
bu6mmoreka [IOK
3.2 OxueIHTEIN:HO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edso00.ru/7f41837c
bubmuoreka [JOK
PesepsHoe Bpemst 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 68 4
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9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
N/ HanMeHoBaHMe Pa3IesioB H TeM (undposbre)
(]
2 NPOrpaMMbl Beero Kontpoabsnbie | IIpakTnueckue o0pa3oBaTe/bHEBIe
paboTnI padoThI pecypcebl
Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun
[ToBTOpEeHME U yriayOiieHne 3HaHUH OCHOBHBIX bubnnorexa [JOK
11 paszenoB Kypca 8 kiacca 5 1 https://m.edso00.ru/7f41a636
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX bubnnorexa [JOK
1.2 peakuuii 4 https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS. bu6nmorexa LIOK
13 XUMHUYECKUE PEAKIIMM B PACTBOpaxX 8 1 1 https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OO6m1ast xapakTepruCTUKa XUMUYECKHUX bubnuoreka [IOK
2.1 anemeHToB VIIA-rpynmsl. ["anorenst 4 ! https://m.edsoo.ru/7f41a636
OO61as xapakTeprUCTHKa XUMUYECKUX
292 anemenToB VIA-rpymmer. Cepa u eé 6 bubmiorexa [OK
COCTMHEHNUS https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUYECKHX
23 anemMeHToB VA-rpymmbl. A30T, pocdop u ux 7 1 bubmuorexa TIOK

COCIMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTepuCcCTHKa XUMUIECKUX

bu6nmoreka [IOK

24 anemeHTOB |VA-rpynmnsl. Yriepoa u KpeMHUIA 8 _
¥ MX COeTHHEH S https://m.edso0.ru/7f41a636
Hroro no pazaeny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
. bubnunoreka LIOK
3.1 Obuwe cpoiicTa MeTalIoB 4 https://m.edso0.ru/7f41a636
5 bubnunoreka LIOK
3.2 BaxkHele MeTaibl ¥ UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Wroro mo paszneny 20
Paszpnen 4. Xumus u okpyxaomasi cpeaa
bu6nmorexa LIOK
4.1 BemiectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Wroro mo paszneny 3
bubmmoteka IIOK
PesepBHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

No Nlata oOpa3oBaTe/ibHbIE
/1 Tema ypoxa Beero Kontpoabneie | IlpakTuyeckue | ysyuenns | PECYPCP!
padoThI padoThI
[Ipenmer xumuu. Poiap XuMuu B KU3HU bub6nmmoreka [IOK
1 yejioBeka. Teja U BelecTsa 1 https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 ITonsiTue 0 MeToAaX MO3HAHUS B XUMHH 1 hitps://m.edsoo.ru/ffod227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1abopaTopuu U MPUEMBI . Bubimotexa [IOK
oOpalleHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
Yucrele BemecTBa 1 cMech. CriocoOb! bubmmoreka IIOK
4 pa3aeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMecel (Ha MPUMEPE OYUCTKH 1 bubmmorexa LHOK
MOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8
bu6mmoteka IIOK
6 ATOMBI 1 MOJIEKYJIbL ! https://m.edsoo.ru/ff0d2a6c
XyUMHUYecKHe 3IeMEHTRI. 3HaKH bubnunorexa LIOK
! (CUMBOJIBI) XUMUYECKUX IIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 TpocTbie 1 CIOKHbIE BEIECTBA 1 https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

bubnunoreka LIOK

9 ATOMHO-MOJNCKYJIIPHOC YCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckas popmysia. BareHTHOCT Bubmoreka [IOK
ATOMOB XHMHUECKHX 3/IEMEHTOR https://m.edsoo.ru/ff0d2eae
OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK

11 OTtHOCHTETbHAS MOJIEKYJISIPHAST Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10711 XUMHYECKOTO dJIeMEHTa bubnnoreka [JOK

12 B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK

13 MomnsipHast macca https://m.edsoo.ru/ff0d5230

DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK

14 Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

15 XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunoreka [JOK

16 XUMUYECKUE YPABHCHUS https://m.edso0.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl

17 BEIIECTBA 110 YPABHCHUAM XHMUYIECKUX bub6mmorexa IIOK
peakuuit https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHYeCKUX peaKIIuii

18 (coenuHEeHus, pa3JIOKEHHUS, 3aMEILCHMS, bubmorexa [HOK

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JJomoHOCOB —

19 ya€HbIHIEKIOoTEAUCT. OG00IEeHHE 1 bubuorexa TIOK
CHCTeMATH3AIMS 3HAHMIA https://m.edsoo.ru/ff0d40c4
Kontponbnas padota Nel o teme bubmuorexa [JOK

20 «BeniecTBa U XUMUYECKHE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3znyx — cmecsr razoB. CocraB bu6mmoreka [IOK

21 Bo3ayxa. Kuciopon — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckue U XMMUYECKHUE CBOMCTBA

22 KUCJIOpoa (PeaKiMy OKUCIICHHUS, bubmiorexa [OK
ropenne). [TonsTie 06 okcHIaX https://m.edsoo.ru/ff0d4614
CriocoObl MostydeHus: KUCI0po/ia B

23 71a00paTOPUU U MPOMBIIUIEHHOCTH. Brbmorexa [IOK
TIpUMeHeHHe KUCTIOPOaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt xumMuueckoit

Y peaKIyu, TIOHSATHE O Bubnuoreka [IOK
TEPMOXMMHUYECKOM YpPAaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
Tonnuso (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3/IyXa, CIOCOOBI €ro brbmorexa LIOK
IIPEJOTBPALLCHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pabora Ne 3 o Teme

26 «ITonyueHne v coOMpaHue KMCIOPOa, bu6miorexa [IOK

W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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Bonopon — aneMeHT u npocroe

bubmuoreka [JOK

21 BelecTBo. Haxoxienue B npupojie https://m.edsoo.ru/ff0d4ddo
dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

28 Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 IlonATHE O KHCIOTaX H CONX https://m.eds00.ru/ff0d5002
CriocoOsI MmosTydeHus BOAOPOa B bubnmoreka [JOK

30 naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme

31 «Ilony4enue u cobMpanue BOAOPOAA, bubsmorexa LHOK
H3yHeHHE ero CBOHCTE» https://m.edsoo.ru/ff0d4f42
MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa

33 BEIIECTBA I'a3a [0 €r0 H3BECTHOMY bubmiorexa [IOK
KONHYECTBY BEIIECTBA WITH 06BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenus 00bEMOB ra3oB 10

34 YPaBHEHHIO PEAKIIMHM Ha OCHOBE 3aKOHA bu6morexa [OK
06BEMHBIX OTHOLICHHI Fa30B https://m.edsoo.ru/ff0d5708
DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnmoreka [JOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbieHHbie

37 ¥ HEHACHILICHHbIE PACTBOPBL. MaccoBast Bubmorexa LIOK
JIOTIS BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTuyeckas pabora Ne 5 o Teme

38 «HpI/II‘OTf)BJIer{I/Ie paCTBcpoB c ) Bu6moreka [JOK
ONPEACICHHON MaCCOBOH JOJICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
Kontponbnas padota No2 o teme bubnuorexa [JOK

39 «Kucaopoza. Bomgopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxcupel: cocTaB, KIacCHPUKALINS, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubsmorexa LHOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: coCTaB, KJIacCU(pUKAIIHS, bubnuorexa [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnuotexa [JOK

43 OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK

44 httos:
HOMEHKJIaTypa ttps://m.edsoo.ru/ffOdfee2

45 [Tonydyenue 1 XuMHYECKHE CBOCTBA bubnuorexa [JOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI MOTYYEHHUS, XUMHIECKUE but6morexa [IOK
CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME Bu6mioreka [JOK
«OCHOBHHG KJIaCChI HCOpFaHI/IlIeCKI/IX https//medsooru/OOade?C
COCJIUHEHMIN»

['enernueckass CBs3b MEXIy KiacCaMu bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [IOK

49 O06o001IeHre U CUCTEMaTH3allis 3HAHHUIA https:/m.edso0.ru/00ad9ch2
KonTponbnas padora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX bubsmorexa LHOK
CcoequHeHui" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIAaCCHPUKAITUN

51 XUMHUYECKHX 2J1eMeHTOB. [ToHsATHE O Bubnmorexa IIOK
IPYTTaX CXOHBIX SIEMEHTOR https://m.edsoo.ru/00ad9ffa
[Iepuoanueckuii 3aK0H U

52 [lepuonnueckas cucteMa XMUMUYECKUX BH6H?OTeKa LHOK
snementos J1. M. Menzieneesa https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK

53 1leproni, TpymIB], IOATPYIIIEI https://m.edsoo.ru/00ada52c

£4 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK

saep. M3oTonsl

https://m.edso0.ru/00ada342
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CTpoeHue IIEKTPOHHBIX 000JI04EK

55 aTOMOB 2JIEMEHTOB [1eproanIeCcKOi BH6HT’IOTeKa LHOK
cucrems JI. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKa XMMHUECKOTO

” 3JI€MEHTA MO €ro MOJO0KEHUIO B Bu6muorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonuyeckoro 3aKoHa Jist
pa3BUTHUA HAyKU U npakTuku. /. 1. Bu6uorexa [OK

>7 Mennenees — yuéHslid, reiaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK

58 XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 Homnas XuMHIeCKas CBA3E https://m.eds00.ru/00adac34
KoBaneHnTHas nonsipHast XUMHYECKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenossspHas XUMU4ecKas bubnuoreka [IOK

61 CBA3b https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK

62 CTenens oxucieHus https://m.edsoo.ru/00adae28
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK

63 peakiuu https://m.eds00.ru/00adb076

bu6mmorekxa [IOK

64 OxkucnuTenu u BOCCTAHOBUTENH https://m.eds00.ru/00adb076

65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK
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((CTpOCHI/Ie aroma. XUMHUYECKas CBA3b»

https://m.edsoo.ru/00adb486

Peseprublit ypok. O0o0mIeHNE U Bu6muotexa [JOK
66 cucTreMaru3anus 3HaHUN 1 https://m.edsoo.ru/00adb33c
PesepBublit ypok. O600IIeHNE U Bu6mmoteka [JOK
67 cucTreMaru3anus 3HaHUN 1 https://m.eds00.ru/00ad9ch2
Peseprublit ypok. O600mIeHNE U Bbu6mmoteka [JOK
68 cucTeMaru3anys 3HaHUN 1 https://m.edsoo.ru/ff0d61c6
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U (pPOBbIE

Ne T JlaTa o0pa3oBaTe/bHbIE
eMa ypoka
/i yp Beero Kourpoabubie | IpakTuueckue wsydenus | PECypebl
padoThI padoTshI
[lepnonnueckuii 3aKoH.

1 [leproauueckas cucreMa XMMUYECKUX 1 Bu6mrorexa LIOK
anemenTtoB /. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWMCTB XUMHUYECKHX 3JIEMCHTOB 1 bubmuorexa [IOK
MePBBIX TPEX TIEPHOTIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukarmus 1 HoMeHKIaTypa bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2

4 Buapsl XuMu4uecKoil CBSA3U U THIIEI bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no Teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHui 1 1
OCHOBHBIX pa3/IesioB Kypca 8 Kiacca»

6 Knaccudukanmst XaMUUECKUX peaKiinii bubnuorexa [JOK
10 Pa3JIMYHBIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuun. [TOHsTHE O TOMOTEHHBIX U 1 bubmorexa [IOK
TeTEPOreHHBIX PEAKIIHAX https://m.edsoo.ru/00adbe9a
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IIonsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

bu6mmoreka [IOK

8 @DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XHMHHECKO# PEaKIH 1 TIOOKEH e https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
9 peaxknuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCSCKON
10 aucconuanyi. CuiibHBIC U C1a0bIe brbmmorexa LIOK
IEKTPOTHTHL https://m.edso0o.ru/00adcd68
. bu6mmoreka [IOK
11 HoRHBIC ypaBHEHNA PeaKIM https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUMI B CBETE NPEICTABIECHHN 00 bu6morexa [IOK
EKTPOIHTHIECKOH JHCCOTHAIIIH https://m.edsoo0.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 TIpe/ICTaBIEeHHH 00 brbmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
. bu6nmoreka [JOK
14 IlonaTre 0 ruppomse conei https://m.edso0o.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
15 3HAHUM https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Pemenue sKCIepuMEHTAIBHBIX brbmiorexa [IOK

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

bubmuorexa [JOK

17 «INEKTPOJIUTUYECKAS] TUCCOLIAALINSL. s //m.ed 100addeco
XUMHYECKUE PEAKLIUH B paCTBOPAX» tips://m.edsoo.ru/t0addec
OO0m1as XxapakTepucTHKa rajJoreHoOB.

18 XuMHUYECKHe CBOMCTBA HA IPUMEPE bubuorexa TIOK
xjopa https://m.edsoo.ru/00addfe2

19 XimopoBogopoa. CoJisiHast KHCIIO0Ta, bu6mmoreka [IOK
XUMUYECKHE CBOWCTBA, MOJIyUYEHUE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTiueckast pabota Ne 2 o teme

20 «Ilonyuenue CONsHOM KUCIIOTHL, bubmiorexa [IOK

. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Boruncnenus o ypaBHeHUAM

21 XMMHYECKUX PEaKIIUid, €CITH OJIUH U3 bubmorexa [OK

PEAreHTOB JaH B M30BITKe https://m.edsoo.ru/00ade488
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.

23 Haxoxnenue cepbl 1 €€ COEJMHEHUN B Bu6nuoreka [IOK
npupoje. XuMHUYECKHUE CBOMCTBA CEPhI https://m.eds00.ru/00ade64a
CepoBoaopoj, cTpoeHue, puznyeckue bubnuorexa [JOK

24 Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KHCIIOTA,

25 (pu3HUECKUE ¥ XUMUYECKUE CBONCTBA, bu6miorexa [OK

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudaeckue pE€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJIEHHOI'O crocoba
MMOJIYy4YCHUSA CCpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26
XHMHECKOE 3arps3HEHne https://m.edsoo.ru/00adec8a
OKPY’KaIoIIeH Cpeibl COSTMHECHUSIMHU
cephl
Beruucienue MaccoBoil 101U BBIXOJ1a bubmuorexa [JOK
21 IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB bubmmoreka [IOK
paxTep
VA-rpynmsbl. A30T, paclipocTpaHeHHe https://m.edsoo.ru/00adeeab
B TIpUpOjIe, GPU3NIECKUC U
XUMHYECKHE CBOMCTBA
AMMHaK, ero GuU3nvYecKue u
29 XHMHYECKUE CBOMCTBA, TIOJIYUYEHUE U Bubmorexa [IOK
MpHMEHEHe https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmy4yeHne aMMHaKa, H3y4EHHE €T0 bubmorexa [OK
CBOICTBY https://m.edsoo.ru/00adf180
A3oTHas KucnoTa, e€ Gpusndeckue u bubnuorexa [JOK
31 XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHnii. XuMHU4eckoe 3arps3HeHne Bubmorexa [OK

OKpYKaIoIleH cpe/ibl COETUHEHUSIMU
azoTa

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

33 pochopnas kucnora, pU3MHECKUE U bubmiorexa [IOK
XMMHHeCKHE CBOHCTBA, ONyHeHHe https://m.edsoo.ru/00adf68a
Hcnons3oBanue gochaToB B KauecTBe

34 MHUHEPaAJIbHBIX YI00PCHUA. Bu6morexa IIOK
3arpsa3HeHue HIPUPOJHOM Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B

35 npupoe, pu3nHecKre ¥ XMMHYECKHE bubmiorexa [HOK
CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yraepoga, ux (usnyecKkue u bu6mmoreka [IOK

36 XHMHYECKHE CBONCTBA. https://m.edsoo.ru/00adfebe
DKojorudyeckue npooIemsl,

CBsI3aHHBIE C OKcHOM yriepoaa (1V)
. bubnuorexa [JOK

37 VYronbpHas KUCIIOTa U €€ COJTN https://m.eds00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme

38 "ITosrydeHne yrieKucioro rasa. Bu6uorexa [JOK
KauecrpenHas peakuus Ha https://m.eds00.ru/00ae027e
KapOoHaTHOH"

[TepBoHaYabHBIC TOHATHS 00

39 OPraHMYECKMX BEMIECTBAX KaK O bubnmorexa IIOK

COIMHEHHAX YIIepo/a https://m.edsoo.ru/00ae054e
5 bu6mmoreka [JOK
40 Kpemnuii u ero coennuenus

https://m.edso0.ru/00ae080a
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[IpakTuueckas padora Ne 5. Permenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC

bubmuorexa [JOK

4 «BaxHeHIMe HEMETAILIBI 1 1X https://m.edso0.ru/00ae0bf2
COCTMHEHUS»

Kontpoinbhas padota Ne3 o teme

42 «BaxHeime HeMeTauTbl U UX bubmorexa IIOK
COCTHHEHIS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
3JIEMEHTOB — METaJIJIOB.

13 Mertannuueckast CBsI3b U BuGnuorexa LIOK
MCTAJLTHHIeCKasd KpucTalliniccKas https://m.eds00.ru/00ae103e
pemérka. Pu3nM4ecKre CBOMCTBA
METaJIJIOB
XVMUYECKUE CBOWCTBA METAIIJIOB.

44 DNEKTPOXUMHUYECKHUM Psijl Bubmorexa [IOK
HAIpSUKEHU METAIUIOB https://m.eds00.ru/00ae1156
O61mue crnocoOb! MOTyYEHUs
MetasuioB. CruiaBel. Beraucienus mo

45 YpaBHEHUSM XUMUYECKUX PEAKIN, bub6nnorexa IIOK
CCIIM OIMH U3 PEAreHTOB COCPKUT https://m.edso00.ru/00ae1156
puUMecH

46 bu6mmoreka [IOK
TousTHE 0 KOPPO3HMH MCTAIIOB https://m.edso00.ru/00ae1278

bu6mmorekxa [IOK

47 [{enouHble METAIIIBI

https://m.edso0.ru/00ael4b2
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Oxcupl ¥ THIPOKCHIBI HATPUS U

bubmuoreka [JOK

48 KaJus https://m.edso0.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnmoreka [JOK
49 KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
5 bubmuorexa [JOK
50 BasHeH1ne coeIMHeHNA KalbLiis https://m.edsoo.ru/00ael5e8
O000111eHrE U CUCTEMATU3ALMS
51 3HAHUH
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
52 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "JKECTKOCTD BOJBI M METOMBI €6 bubmiorexa [IOK
ycTpaHeHns" https://m.edsoo.ru/00aelae8
5 bu6mmoreka [IOK
4 ATIOMUHUH https://m.edsoo.ru/00aelc64
AM@oTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
55 TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
OKcuapl, THAPOKCUABI U COJTH KEJe3a bu6mmorekxa [IOK
57 (11) u xemne3a (1) https://m.edso0.ru/00ae35e6
- O00011eHNe U CUCTEMATU3ALMS

3HAHUU
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[IpakTuueckas padora Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC

bubmuorexa [JOK

59 “
«BaxxHeHIIMe METalIbl M UX https://m.edso0.ru/00ae3de8
COEIUHEHUS
Brruucnienus no ypaBHeHUsIM
XUMHUUYECKHUX PEAKLMA, €CIIU OJIUH U3
pPEareHToB J1aH B U30BITKE WU Bubmorexa [[OK
60 COJIEPIKUT NPUMECH. BbriucieHus https://m.edso0.ru/00ae1750
MacCcOBOH J0JIM BBIX0Ja IPOAYKTa
peaxkuu
O06o00mIeHne U cucTeMaTH3aIHs
61 3HaHUHI
KonTponbnas padorta Ne4 o teme
62 «BakHelmue MeTajuIbl U UX
COEJIMHEHUS»
BemecrBa u maTepuansl B bubnmnoreka [JOK
63 [IOBCEIHEBHON KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HeHue bubnnoreka [JOK
64 OKpYXKaroIleu cpebl https://m.edso00.ru/00ae4270
Pons XUMUU B pelIeHnn bubnnoreka [JOK
65 9KOJIOTUYECKUX MPOoOIIeM https://m.eds00.ru/00ae4270
PesepBublit ypok. O60011eHE U bubnnorexa [JOK
66 cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o01IeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c
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68

PeszepBHbIil ypok. O60011IeHIE 1
crcTeMaTH3aIus 3HaHUH

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI JJIAA YYHEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I'., AkiinonepHoe o0IIeCTBO
«3narensctBO «lIpocBemienue»

* Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I'., AkiinonepHoe o0IIeCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

Oo6opynoBanue  Ilentpa  obGpa3oBaHus €CTECTBEHHO-HAYYHOU
HarpaBiaeHHocTH « Touka pocra» : [udposas nabopatopus no Xumumu.
Kommnekrauus: gatunk pH ¢ nquanazoHom u3MepeHus: He yxe yem ot 0
no 14 pH, marumk Temmeparypsl ; JATYUK DJIEKTPOIPOBOIUMOCTH.
Axkcecyapsl: kabeabr USB coenwHUTEIBHBIN, 3apsaHOe YCTPOWCTBO C
kabenrem miniUSB, USB Anantep Bluetooth 4.1Low Enerqy.
HoytOyxk(1 mryxka).

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



