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HHOACHUTEJBHAS 3AITNCKA

[IporpaMMa 1Mo XuUMHHM Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUs COCTAaBICHA HA OCHOBE
TpeOOBaHMA K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOW IPOrpaMMBI OCHOBHOT'O OOIIIETO
obpazoBanus, mpeacraBieHHsIX B PI'OC OO0, a Takke Ha ocHOBe (emepanbHON paboveil MPorpamMMBI
BOCTIMTAHUS M C YIETOM KOHIEHIINH MPETOAaBaHnus yueOHOTO TpeaMera «XUMHUs» B 00pa3oBaTeNbHBIX
opranuzauusix Poccuiickoit denepanuu.

[IporpamMma mo xuMuu Ja€T MpEACTaBISHHE O MENAX, 00Iel cTpaTernn oOy4eHus, BOCIIUTAHUS U
pa3BUTHS O0YYArOMIMXCSl CPEACTBAMH y4eOHOTO TpEAMEeTa, YCTAaHABIMBAET OOS3aTENIbHOE NPEIMETHOE
collep’kaHue, TpeyCMaTpUBaeT paclpesiesieHne ero Mo KiaccaM M CTPYKTypHpOBaHHE IO pas3jienaM U
TeMaM TPOrpaMMBI IO XHWMHH, OTpEAENsSeT KOJIWYECTBEHHbIE W KAUeCTBEHHBIE XapaKTEPHCTHUKU
COJIepKaHUs, PEKOMEHIYEMYIO ITOCIIEOBATEIEHOCTD U3yUEHUS XUMHUH C yYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTIpeAeNsieT BO3MOXXHOCTH MpEAMETa I peau3aiiui TpeOOBaHU K pe3yibTaTaM OCBOEHHS OCHOBHOMN
00pazoBaTeILHON MPOTrpaMMBl HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a Takke TpeOOBaHWU K
pe3ynpTaTaM OOydYeHHs XMMUW Ha YpOBHE IeNiell M3y4eHHs MpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIFHON AEATEIHHOCTH 00YYaIOIMIETOCs IO OCBOCHUIO yUeOHOTO COIep KaHNS.

3HaHWE XUMHUHU CIYXHUT OCHOBOW JJsi (POPMHPOBAHWS MHPOBO33PEHHUS OOYYaroIIerocs, ero
MIPEJICTABICHUIT O MaTepHaJbHOM EIMHCTBE MHpPA, BaXHYIO pOIb WTparoT (opMUpyeMble XUMHEH
MIPEJICTABJICHUS O B3aMMOTPEBPAIIEHUSIX YHEPTHH 1 00 3BOIIOINH BEUIECTB B MMPUPOJIE, O MYTAX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYHWBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, DHEPTETUIECKOH, MUIIEBONH U
HKOJIOTUYECKON 0€30MacCHOCTH, MPOOIIEM 3APaBOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET peain3allii BO3MOXKHOCTEH Uil caMopa3BUTHA U (OPMHUPOBAHUS KYJIBTYPHI
JIUYHOCTH, €€ 0011l U (YHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAaHUE MBIILICHHS U TBOPUECCKHUX CIIOCOOHOCTEH 00y4aroNuXcs, HABBIKOB
UX CaMOCTOSITEIbHOM y‘ieGHOﬁ ACATCIIBHOCTH, JKCHCPUMECHTAJIBHBIX W HCCICAOBATCIILCKUX YMGHI/II\/'I,
HEOOXOMMBIX KaK B IIOBCEITHEBHOM KH3HH, TaK U B MPO(HECCUOHATBHOHN IEATEILHOCTH;

3HaKOMHT CO CIEIU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT OCHOBBI IIEJOCTHOTO B3IJIs[a Ha
CAUHCTBO IMPUPOABI M YCJIOBCKA, ABJIACTCA OTBCTCTBCHHLIM 3TallOM B q)OpMI/IpOBaHI/II/I €CTCCTBCHHO- -
HAy4YHOU TPaMOTHOCTH O0YyYaroIIHXCs;

croco0cTByeT (DOPMUPOBAHHUIO IIEHHOCTHOIO OTHOIICHUS K €CTECTBCHHO--HAYYHBIM 3HAHUSAM, K
NPUPOJIC, K YeNIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTHUECKOE 00pa30BaHue 00yUYaroIuXCsl.

JlaHHBIC HaNpaBJICHUS B OOYYCHUU XUMHUHU 00CCIICUMBAIOTCS CICIU(PUKON COJICpKaHUsI yIeOHOTO
nmpeamMeTa, KOTOpI)II>'I ABJIACTCA ME€AArorndeCKu aaliTUpOBaHHBIM OTPAKCHUCM 6330BOI7[ HayKWl XUMHHU Ha
OIPEJIEIEHHOM dTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEr0 0Opa3OBaHWS OPHEHTHPOBAH HA OCBOCHUE
O6y‘-IaIOHII/IMI/ICSI CUCTEMBI TI€PBOHAYAIBHBIX MOHATHH XHUMHH, OCHOB HeOpI‘aHH‘-IeCKOﬁ XUMHH H
HEKOTOPBIX OTACIBbHBIX 3HAYUMbBIX MOHATHH OpFaHI/IIIeCKOfI XUMHUH.

CTpyKTypa coliep:KaHusl IPOTrpaMMbl 10 XUMHH ¢(pOPMHUPOBaHA HA OCHOBE CHCTEMHOIO MTOAX0/1a K
e€ m3yuenuto. ConeprkaHue CKIIJIBIBACTCS U3 CHCTEMBI TIOHITUH O XUMHYECKOM 3JICMEHTE M BEIIECTBE U
CHCTEMBI MOHSATHH O XUMHUYECKor peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 IPUHIIHITY
MOCIIEIOBATEILHOTO Pa3BUTHSI 3HAHWN Ha OCHOBE TEOPETUIECKUX MPECTABICHHUH Pa3HOTO YPOBHS:

— a@TOMHO--MOJICKYJIAPHOI'0O YYCHHUA KaK OCHOBBI BCET'O €CTECCTBO3HAHUSA,

— Ilepuoanueckoro 3akona JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH ;

— YUYCHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TPENICTABICHNUH 00 AIIEKTPOIUTHYCCKOH UCCOIMAIIMN BEIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHHA pacCMaTpUBAIOTCA HAa OCHOBE OMITUPHUYCCKU ITOJYYCHHBIX U OCMBICIICHHBIX
(baxToB, pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OJJHOTO YPOBHSI K JJPYTrOMY, BHIITONHIS (PYHKIMNA 00BSICHEHUS



U TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTUYECCKOTO NMPUMEHCHHS WM TOJYYCHUS
U3y4aeMbIX BEIICCTB.

OcBoeHre MPOrpaMMBI 10 XUMHHU CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMUYECKON
COCTaBJISIONIEH HAYYHON KapTHHBI MUpPA B JIOTUKE €€ CHCTEMHON MPUPOIBI, IEHHOCTHOTO OTHOIICHUS K
HAYYHOMY 3HAHUIO W METOJaM II03HaHUs B Hayke. M3yueHue XUMHH TPOUCXOJUT C MPHUBICYCHUEM
3HAHWH U3 paHee M3YUYCHHBIX yUEOHBIX MpeaMeToB: «OKpyKarommi Mupy, «buomorus. 5—7 Kimacce» o
«Du3zuka. 7 Kmaccey.

[Ipn wW3ydeHMM XWMHW TPOUCXOIUT (OPMHUPOBAHWE 3HAHUI OCHOB XHUMHYECKOM HAyKH Kak
00JacTH COBPEMEHHOTO E€CTECTBO3HAHMS, NMPAKTUYECKOW [EeATENIbHOCTH dYelOBeKa M KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOW KyJIbTyphl. 3ajada y4eOHOrO NHpeaMeTra COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMWUYECKAX 3HAHUH — BaXKHEWIMUX (HaKTOB, TOHATHHA, 3aKOHOB M TEOPETUUYECKUX IIOJIOKCHUM,
JIOCTYITHBIX OOOOIICHUH MHPOBO33PEHYECKOTO XapaKTepa, SA3blKa HAayKH, B MPUOOIICHWU K HAYyYHBIM
METOJ]aM TO3HAHMS TPU HM3YYCHUHU BEIICCTB M XMMHUYCCKUX peakiuii, B (pOPMHUPOBAHWUU U PA3BUTUU
MO3HABATEIBHBIX YMEHUH W WX NMPUMEHEHHWH B y4eOHO-TI03HABATENBHON M y4eOHO-MCCIeA0BaTENbCKON
JISSITEIIbHOCTH, OCBOCHUY TIPaBUJI 0€30MaCHOr0 00pallleHus ¢ BeIECTBAMU B T1OBCEIHEBHOM KU3HHU.

[Ipu u3yueHun XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHusl BAXKHOE 3HAUCHUE IPUOOpen
TaKue e, Kak:

— (QopMHpOBaHWE WHTEIEKTYaJlbHO pa3BUTON JHMYHOCTH, TOTOBOH K C€aM00Opa3oBaHMUIO,
COTPYJHHUYECTBY, CaMOCTOSTEIFHOMY MPHHATUIO PEIICHUH, CHOCOOHOW amanTHpPOBaThCA K OBICTPO
MEHSIONIAMCS yCIIOBHSIM KHU3HM;

— HampaBJICHHOCTb OOY4YeHHMS Ha CHCTEMAaTHYECKOEC NpPUOOIICHHE OO0YyYaroIuxcs K
CaMOCTOSITEIbHON IMO3HABATECIBLHONW JEATCILHOCTH, HAYYHBIM METOAaM IO3HaHUs, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieueHHe  YCIIOBHH, CHOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIONUMICS — OIBITA
pa3HOOOpa3HON [NeATENFHOCTH, TIO3HAHWS W CAMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIINH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE [T PA3INIHBIX BUIOB JIEATEITLHOCTH;

— (dopmupoBanue obuel (yHKIMOHANBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
YMCHHI OOBSACHATH M OLCHUBATH SIBIICHUSI OKPYKAIOIIETO MUPA, UCIIONB3Ysl 3HAHUS U OIIBIT, TOJyUYCHHbBIC
MpH M3YyYCHUH XWMUH, NPUMEHATh WX NPH PEIICHUU MPOOJIeM B TMOBCEIHEBHON JXU3HU U TPYIOBOMH
NI TeITLHOCTH;

— ¢opmupoBaHHe y O0OyYalOIIUXCS TYMaHUCTUYECKHMX OTHOIICHWH, TOHWMAaHUS IEHHOCTH
XUMHYECKAX 3HAHUH A BRIPAOOTKH 3KOJIOTHYECKH IIeJIecO00pa3HOro MOBEACHUS B OBITY W TPYIOBOU
JIESITENIbHOCTH B TIEJISTX COXPAHEHUS CBOETO 37I0POBbBsSI U OKPYKAIOIIEH MPUPOTHON CPEIBL;

— pa3BUTHE MOTHUBAIMK K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO W CaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOCHHS OOIICYESIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIPaBJICHHOCTH JaJIbHEHIIIEr0 00yUeHHUSI.

OO01ee 4YMCIO 4YacOB, OTBEASHHBIX JJIS M3Yy4YCHHMS XUMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctanisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HezleN0), B 9 kiacce — 68 yacoB (2
yaca B HEJIEIO).



COJAEP/)KAHUE OBYYEHMUSA

8 KVIACC

IlepBoHayanbHbIe XMMHYECKHE MOHATHSA

IIpeamer xumuu. Poimb XUMHUM B JKHU3HM 4elOBeKa. XMMHs B CHCTeME HayK. Tena M BellecTBa.
Ou3nvecKkre CBOWCTBA BEIIECTB. ATperatHoe COCTOsHWE BemecTB. [loHATHE O MeTomax MO3HAHHUA B
xuMud. YucTeie BemecTBa U cMecH. CriocoObI pa3aelieHusT CMece.

ATOMBI W MOJIEKYJBl. XUMUYECKHE 3J1eMeHThl. CHMBOJIBI XMMUYECKHX 3yIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE yUEHHE.

Xumugeckast ¢opMyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJIIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemiecTB. OTHOCHTENbHasT aToMHas Macca. OTHOCHWTENbHAsT MOJEKyJspHas macca. MaccoBas
JTOJISt XUMUYIECKOTO 3JIEMEHTa B COSAMHEHUH.

KonunuectBo BemecrBa. Mosb. MonsipHas macca. B3auMoCBsI3b KONMYECTBA, MAcChl U 4uUCIA
CTPYKTYPHBIX €UHHII BenecTBa. PacuéTsl o (hopMysiaM XUMHYECKAX COeTMHEHHA.

Ou3nvecKre U XUMUYECKHE SBICHH. XUMHUYecKasi peaknus u e€ MpuU3HaKu. 3aKOH COXPaHEHUS
Macchl BeIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccmpukanms XWMHUYECKHX pEakIuid (COeInHEHWs,
pa3ioXeHus, 3aMeNIeHus, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYI0H, TpaBriIaMu paOboThI B 1a00paTOpHH U pUEMaMH OOpaIIeHus
¢ 1nabopaTtopHbIM 00OpyIOBaHHWEM, W3y4YeHHEe U ONUcaHne (U3NYECKHMX CBOWCTB  00pasloB
HEOPraHWYECKNX BEIIECTB, HaOmoJeHHe (U3NYecKuXx (TUTaBIeHHE BOCKA, TasHUE JbJIa, PACTHPAHUE
caxapa B CTYyTIKe, KUTICHHE ¥ KOHJIEHCAIINS BOJIbI) U XUMUYECKHX (TOpEHIE CBEYH, TPOKATUBAHNE METHON
MIPOBOJIOKHM, B3aMMOJICHCTBHE Mella C KHCIOTOH) SBJICHWH, HAOJNIOJEHWE M ONHCaHWE NPU3HAKOB
MIPOTEKaHUs XUMHUYECKUX peakluil (pa3fiokeHue caxapa, B3auMOJIeHCTBHE CEpHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMOACHCTBUE Kelle3a ¢ PACTBOPOM COJIU
menu (1), m3ydenue crocoboB pa3aeieHus: CMECei: ¢ TOMOIIBI0 MarHuTa, pUIbTpOBaHKE, BHIIAPUBAHUE,
JUCTWIIISIINSL, XpoMaTorpadus, MpoBeAEeHHE OYHCTKH TMOBAapeHHOW CONM, HAONIOJCHUE W ONHCaHHE
pe3yabTaToOB MPOBEAEHUS ONBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs MacChl, CO3JaHHe Mojenei
MOJIEKYJI (IIapOCTEPIKHEBBIX).

BaxHeiimme npexrcTaBuTe 1M HEOPraHNYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopos — aineMeHT u npoctoe BemecTBo. Haxoxenue
KHCJIOpoJia B IpUpoJie, pusndeckrne U XuMuUYecKre cBorcTBa (peakuun ropenus). Okcunnl. [Ipumenenue
kucnopona. CrocoObl TMONy4YeHHsT KUCIOpoJa B Ja0OpaToOpuM W MPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoja B nmpupoae. O30H — auioTponHast MoAU(UKAIHS KHCIOPOa.

TemnoBoit  3pdekr XuMHYECKOH  peakluud, TEPMOXUMHUYECKHE ypaBHEHUS, JK30- H
SHAOTEPMUYECKHE peaKkIHu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHE BO3[yXa, YCHUJIEHHE MapHHUKOBOIO
a¢dekra, pa3pyiieHre 030HOBOTO CJIOSI.

Bopmopon — sneMeHT M mpocToe BemiecTBO. HaxokaeHune BoJopoAa B MpUpoje, QU3MUYECKHE W
XMUMHYECKHE CBOICTBA, TPUMEHEHHUE, CIIOCOOBI MoNy4YeHus. KHCIIOTHI 1 coH.

MonspHblit 00bEM ra3oB. Pac4éTel 0 XUMHUECKIM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACHIIIEHHbIe pacTBOPBL. PacTBOpMMOCTh BemlecTB B Boje. MaccoBasi JoJisl BEIecTBa B PacTBOPE.
Xumudeckne cBoiicTBa BoApl. OcHOBaHUs. POk pacTBOpPOB B MpHpo/Iie U B )KU3HM YelioBeka. Kpyrosopor
BOJIBI B IPUPO/IC. 3arps3HEHUE MPUPOAHBIX Bol. OXpaHa M OYMCTKA MIPUPOTHBIX BOJ.

Knaccupukanus  Heopranmdyeckux — coeamHeHud.  Oxcuapl.  Knmaccudukamust — okcuaos:
coneobpasytomye (OCHOBHBIE, KHCIOTHBIE, aM(oTepHble) M HecojeoOpasyromue. Homenknarypa
okcuoB. Pu3nyecKue U XMMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuuos.

OcHoBanus. Kitaccudukarus ocHOBaHU: MENOYN W HEPACTBOPUMBIE OCHOBaHMsA. HomeHkmaTypa
ocHoBaHMM. DU3HUecKUe U XUMUYECKUE CBOMCTBA ocHOBaHUM. [loayueHue ocCHOBaHUH.



Kucnotel. Knaccugukanus kucinor. Homenkiatypa kucior. @uzndeckre u XMUMHYECKUE CBOWCTBA
kucnoT. Psa aktuBHoctu MetamnoB H. H. bekerosa. [lonyuenue kucmnor.

Conu. Homenknatypa coneit. @u3ndeckre U XUMUYECKUe cBoMcTBa coiel. [lomyuenue coneit.

I'eneTndeckas cBs3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAMHECHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBCHHOE OIPEJICICHUE COJCpXaHMUs KHUCIOpoJa B BO3AyXe, IMOJydeHHe, coOupaHue,
pacro3HaBaHUE W U3yUCHHE CBOWCTB KUCIIOPO/Ia, HAOIOICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIOM
Y YCJIOBUS BO3HHKHOBEHUS U MPEKpalleHUs ropeHust (1oxapa), 03HaKOMJICHHE ¢ 00pa3iiaMy OKCHJIOB U
OMHMCaHUE WX CBOMCTB, MOJlyuYeHHE, COOMpaHHEe, pPACIIO3HABAHWUE M W3YYCHHE CBOHCTB BOJOpOJA
(ropenue), B3aumojelictBue Bomopoma ¢ okcupom Menu  (Il)  (Bo3MOXHO — wmCHONIb30BaHUE
BUJICOMATEPUAIIOB), HA0IIO/ICHUE 00Pa3IIOB BEIIESCTB KOJIUYECTBOM 1 MOJIb, HCCIIEIOBAaHHE OCOOCHH OCTEH
pacTBOpEHHs BEILIECTB C PAa3IUYHON PACTBOPUMOCTBIO, MPHUTOTOBICHUE PACTBOPOB C OMPEIACIEHHOU
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBUE BOJIBI C METAJUTaMU (HATPUEM U KaJIbIHEM)
(BO3MOXKHO HCIIONIB30BAHUE BHCOMATEPHANOB), HCCIEIOBAaHHE OOpPAa3lOB HEOPraHHUYECKUX BEIICCTB
Pa3IUYHBIX KJIACCOB, HAOMIOJACHUE M3MEHEHUS OKPACKW WHIAMKATOPOB B PAaCTBOPAaX KHUCJIOT U IIEIOYCH,
u3ydyeHue B3ammojieiicTBusi oxcuna meau (ll) ¢ pacTBopoM cepHOI KHCIOTBI, KHCIOT C METajulaMH,
peakuii HeUTpanu3aIuy, NoJydYeHHE HEPAaCTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJTHOTO METaJIa APYTUM
U3 pacTBOPA COJH, PEUICHUE IKCIICPUMEHTANBHEIX 3aa4 1Mo TeMe «BaxHelme Ki1acchl HeOpraHUuIeCKUX
COEIMHEHUID.

Hepuonnuecknii 3axkon u Ilepuogmueckas cucrema xumudeckux 3jemenros . H.
MenneneeBa. CrTpoeHue aTomMoB. XuMmMHudeckasi CBsi3b. OKHCJIHTEIHHO-BOCCTAHOBHTEIbHbBIE
peakuuu

[lepBrie TOMBITKM KIACCH(PHUKAIIMA XUMHYECKHX JJIeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (IIENOYHbIE W MIETOYHO3EMEIbHbIE METAIIbl, TallOTeHBbl, WHEPTHHIE Ta3bl). ODJIEMEHTHI,
KOTOpBIE 00Pa3yIoT aM(OTEPHBIE OKCUABI H THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cuctema xumuueckux sneMeHToB JI. M. Menneneesa.
Kopotkonepnonnast n amuHHONIeproaHas ¢opmsel [lepronndyeckoil CHCTEMBI XUMAYECKUX dIIEMEHTOB /1.
N. Menneneepa. [lepuonpt u rpymnmbl. Ou3nyeckuii CMBICT TOPSIIKOBOTO HOMEpa, HOMEPOB Hepruoa U
TPYIHIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. M3otombl. OnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oboitouek atomMoB TiepBbIX 20 xuMudeckux 3neMeHTOB llepmonmyeckoii cucremsr [|. M. Menneneesa.
XapakTepucThKa XHMHUYECKOTO 3JIeMEHTa Mo ero monoxkeHuto B llepmommueckoit cucreme J[. W.
Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHS paguyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB TIO TPYIIIIaM U ITePHOIaM.

3nauenue Ilepuonuueckoro 3akona u Ilepuoanyeckodl CUCTEMBI XUMHUYECKUX 3JIEMEHTOB MJIs
pa3BuTHs Hayku U npakTuku. 1. V1. MenzaeneeB — y4€HbIN U rpaKIaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (MONIsIpHAst M HEMOJSPHAs) CBSA3b. DJIEKTPOOTPHUIATENHHOCTH
XUMHYECKUX dJIeMeHTOB. FIOHHas CBS3b.

Crenenp okucneHus. OKHCIUTENHHO--BOCCTAHOBUTENbHBIE peakiuu. lIporecchl OKUCIEHUS U
BOCCTaHOBJIEHHUSI. OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3lloB BEIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJIEHCTBUE THAPOKCH/IA ITUHKA C
pacTBOpaMH KHCIOT M IIENOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMUX IPUMEPHl OKHUCIUTEIBHO -
BOCCTAaHOBHUTEIIBHBIX peakiuil (TOPeHHE, PEaKIlny Pa3I0KECHUS, COCTUHCHHUS).

Mesxncnpeomemnoie ceasu

Peanuzanust MEXIPEAMETHBIX CBsI3€H MPU M3YYCHHH XUMHHU B § Kjacce OCYIIECTBIISIETCS depe3
HCITOJI30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MMOHATUHN, TaK U MTOHITHH, SBIISIFOIINXCS CUCTEMHBIMU
JUISL OTJCNBHBIX MPEMETOB €CTECTBEHHO--HAYIHOTO IHKIIA.



OOmue ecTeCTBeHHO--HAY4YHbIC MOHSATHA: HAaydHBIH (pakT, TUmoTe3a, TEOpHs, 3aKOH, aHAIu3,
CHHTE3, KJIacCU(pHKauus, MEePHOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJACIMPOBaHHE, M3MEPEHHE,
MOJI€]1b, SIBJICHHE.

®dusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIBI, paHOaKTUBHOCTH,
MOJIEKYJa, JJEKTPUUECKUHA 3apsj, BELIeCTBO, Telo, 0OBEM, arperaTHoe COCTOSHHE BEIECTBA, ras,
¢du3nUecKue BEIUYUHBI, €IMHULBI H3MEPEHNUS, KOCMOC, TUIaHeThl, 3BE3/1b1, CONHIIE.

Buonorust: porocunTes, npixanue, obuocdepa.

leorpadus: aTrmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOIMACMEIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMHYecKasi peaKkus

Ilepuonnueckuii 3akoH. llepuonnueckas cucrema xumuueckux anemeHToB [. M. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBONCTB XHMMHYECKHMX DJIEMEHTOB MEPBBIX TPEX
MEPUO/OB, Kaus, Kalblid W HUX COECJUHEHHH B COOTBETCTBUU C TIOJIOKEHHEM D3JIEMEHTOB B
[Ieproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUABI XUMUYECKON CBSA3U. THIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAINYECKON PEIIETKU U BU1a XUMUYECKOU CBSI3U.

Knaccudukanys 1 HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K  pa3IM4yHbIM  KJlaccaM HEOpPraHMYeCKWX COEIMHEHUHM, TeHeTHYecKas CBs3b
HEOpPraHWYEeCKUX BEIIECTB.

Krnaccudukamuss XUMHUYECKHX peakIWid 10 pPa3WYHBIM TpU3HaKaM (IO YHUCITy W COCTaBy
YYacTBYIOIIMX B PEaKIHUW BEIIECTB, MO TEIUIOBOMY 3(QeKTy, M0 H3MEHEHHIO CTENeHeW OKHUCICHUS
XUMHYECKAX DJIEMEHTOB, 10 OOpPaTHMOCTH, TIO YYACTHIO KaTaln3aropa). DK30- W JHAOTEPMUYECKHE
peaxIum, TEPMOXUMHUIECKHE YPAaBHEHHS.

IlonsTme o ckopocTh XuMu4eckod peakmud. lloHsATHE 00 O0OpaTUMBIX W HEOOpPaTHMBIX
XUMHUYECKUX peaknusax. [loHATHE O TOMOTeHHBIX W TeTepPOreHHBIX peakiusx. lloHsTHe o KaTamuse.
[lorsatne o xmMuyeckoM paBHOBecHH. (DaKTOPHI, BIHMAIOIINE HAa CKOPOCTh XHMHYECKOH peaknud U
MOJIO’)KEHUE XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  JJCKTPOHHBIM  0allaHC  OKHCIUTEIHHO-
BOCCTaHOBHUTENbHOU peakiu. CocTaBieHNe ypaBHEHHN OKHCIUTEIHHO--BOCCTAHOBUTENBHBIX PEAKITHHA C
WCIIOJB30BAaHUEM METOJIa AIEKTPOHHOTO OanaHca.

Teopust SIEKTPOTUTHIECKON AUCCOIUANINA. DIEKTPOIUTHI W HEAEKTPONUTHL. KaTHOHBI, aHHOHBI.
MexaHU3M TUCCOLMAIINH BEIIECTB C Pa3TUYHBIMHA BHIAMH XUMUYECKOH CBsi3u. CTENeHb MTHCCOIUAIIHH.
CunbHbIe U c1a0ble AIEKTPOTHUTHIL.

Peaknmn woHHOTO OOMeEHa. YCIOBHS TPOTEKAaHWS PEaKIMii HOHHOTO OOMEHa, TOJHBIE U
COKpamiéHHbIE HOHHBIE YypaBHEHHs peakiuii. CBOICTBa KHCIOT, OCHOBaHMHA U COJE€H B CBeTe
MIPEJICTABICHUI 00 SIEKTPONUTHIEeCKON aucconnanui. KauecTBeHHBIE peakunu Ha HOHBI. lloHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumerm:

03HaKOMJIEHHE C MOJENIAMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHWYECKHUX BEIIECTB — METAIJIOB U
HeMeTaIoB (rpaduTa U anmasa), CIOXKHBIX BEIIeCTB (XJIOpWAa HATpHsl), HCCIIEAOBAaHHE 3aBUCHMOCTHU
CKOPOCTH  XHMHYECKOH peakuud OT BO3ACHCTBHA  pa3WYHbIX  (DAKTOPOB,  HCCIEIOBAHUE
3JIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, TPOIEcCca AMCCOIHMANNN KHCIOT, IIENIo4Yed W  CoJei
(BO3MOXHO HCHOJB30BaHHE BUIECO MaTEpHANIOB), MPOBEACHHUE OIBITOB, HLTIOCTPUPYIOMINUX MPU3HAKU
MPOTEeKaHUS peaknuid MOHHOTO oOMeHa (oOpa3oBaHME OcCajKa, BBIICICHHE Ta3a, 00pa3oBaHHE BOJEI),
OTIBITOB, WILTIOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaklUnil (TOpeHue, peaKiiuu
pa3ioXKeHHsd, COENWHEHUs), pPACO3HABaHWE HEOPTaHWYECKHX BEIIECTB C IMOMOIIBI0 KauyeCTBEHHBIX
peaxIuii Ha HOHBI, PEeLICHHE IKCIIEPUMEHTAIFHBIX 3a/1a4.

HemeTanabl 1 ux coeuHEeHNs



OOmas xapakTepucTHka TajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIICHU
okucnenus. CTpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUYECKUE CBOWMCTBA
Ha MpUMepe XJIopa (B3aUMOIEHCTBYE C MeTaJullaMH, HeMeTaJllaMy, LiesiodaMu). XiopoBoaopo. ComnsHas
KHCJIOTa, XMMUYECKHEe CBOWCTBa, MONydYeHHe, MpHMeHeHue. JlefcTBhMe XJiopa M XJIOPOBOJIOpOAa Ha
OpraHusM yenoBeka. BaskHelilne XJI0pyapl U UX HAXOXKIEHUE B IPUPOJE.

OObmas xapakrepucTuka 37eMeHTOB VIA-rpynmnel. OcoO€HHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEpHI.
AnnotponHble MoAMMUKAMM KUCIOpPOAa M cepbl. XHMHUYECKHE CBOHCTBa cepbl. CepoBoIopon,
cTpoeHue, Qu3uyeckue M XUMHYecKHe cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENH KHUCIOTHBIX
okcuaoB. CepHasi KHCIOTa, (PU3MUECKHE W XUMHUYECKHE CBOIcTBa (0OIIME Kak MPEICTaBUTENs Kiacca
KHACIOT M creuuduueckre). XUMUYECKUE PeakUuH, JIeKallhue B OCHOBE IMPOMBIIIICHHOTO crocoba
NOJy4eHUs] cepHOH KHUCIOTHL. [IpumeHeHune cepHOM KHcIOTHL. CoNM CEepHOW KHUCIOTHI, KaueCTBEHHAs
peaxknusa Ha cynbdaT-uoH. Haxoxxaenue cepbl U €€ COeIUHEHUI B IpHpoje. XUMHUYECKOE 3arps3HeHUE
OKpY>Karolei cpelpl COeTUHEHUSIMH Cepbl (KHCIOTHBIE AOXKIH, 3arpsA3HCHUE BO3AyXa W BOJOEMOB),
CHOCOOBI €T0 MPeAOTBPAILCHHSI.

OO0mas xapakrepuctuka 3ieMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIC
CTCTIEHN OKHCIEHHUsS. A30T, pachpocTpaHeHHWe B Mpupoje, (pu3ndeckne W XHMHUYECKHE CBOWCTBA.
KpyroBopot azora B mpupoje. AMMHAaK, ero (pU3MYeCKHe W XUMHUYECKHE CBOWCTBA, IMOJIYYCHUE U
npumenenue. Collu aMMOHUS, UX (QHU3MYECKHEe W XUMHUYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHas
peaxkuus Ha MOHBI aMMOHUs. A30THas KHCJOTa, e€ MojydyeHue, (PU3NUECKUe U XUMHUYECKHE CBOWCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHUCIOT U cnenupuyeckue). Vcmoiap3oBaHHEe HUTPATOB U couieit
aMMOHHMS B KadecTBE MHUHEpaIbHBIX YAOOpeHHH. XHMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl
COCIMHEHMSIMU a30Ta (KHUCIOTHBIE [OKAM, 3arpsA3HEHHME BO3AyXa, IMouBbl M BogoémoB). docdop,
aimotpornHeie Monudukanun (ocdopa, pusmueckne n xumudeckue cpoiictea. Oxcua docdopa (V) u
¢dochopras kuciora, GU3MUECKUe W XMMHUYECKHE CBOICTBa, moiydyeHne. lcmonp3oBanne ¢ochatoB B
Ka4eCTBE MUHEPAIBHBIX yIOOPEHHH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynmbel. OcoO0eHHOCTH CTPOEHHsI aTOMOB, XapaKTEepHbIE
CTETICHH OKHCIICHUS. YTIepol, AJUIOTPOIIHBIE MOTU(HUKALIMH, PACIPOCTPAaHEHUE B IPUPOAE, (PU3NIecKue
U XUMHYECKHe cBoicTBa. Axcopbuums. Kpyrosopor yrmepoma B mpupone. OKcuapl yriepona, uX
¢du3nuecKkue M XMMHUYECKHE CBOMCTBA, NEHCTBHE HA JKUBBIC OPraHM3MBI, IOJMy4Y€HHE U IPUMEHEHHE.
DKOJOrHYecKre MpoOiieMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V), rumoresa riobamsHOTO MOTETUICHHS
KJIMMaTa, MapHUKOBBIN 3dekT. YronpHas KucaoTa 1 €€ coiu, ux GU3NUECKHEe U XUMUYECKUE CBOMCTBA,
nojy4eHue u npuMeHeHue. KauectBenHast peakuus Ha KapOoHaT-HOHBI. lcnosp3oBaHHe KapOOHATOB B
OBITY, MEAULIMHE, IPOMBILITICHHOCTH U CEJILCKOM XO3SIHCTBE.

[lepBoHayanbHble MOHATHSA 00 OpPraHMYECKHX BEILECTBAaX KAaK O COCAMHEHMSX yriiepona (MeTa,
3TaH, 3THJICH, alleTUIICH, 3TaHOJI, [NIMLEPHH, YKCyCHas K1caoTa). [IpupoHble HCTOYHUKH YIIIEBOAOPOIOB
(yronmep, mpupomHBIA Ta3, He(TH), MPOAYKTHI WX TepepadoTku (OEH3WH), WX poilb B OBITY U
NpOMBIIUIEHHOCTH. [IoHATHE O OMONIOTMYECKH Ba)KHBIX BEILECTBAX: KUpaX, OenKax, yriaeBoJax — M UX
POJIM B )KU3HU 4YesloBeKa. MaTepraibHOe EAMHCTBO OPraHUYECKUX U HEOPTaHMUECKUX COCIMHEHUH.

Kpemuuii, ero ¢usnveckue W XMMHUYECKHE CBOWCTBA, MONydeHHe W npumeHeHHe. CoeluHEeHUs
kpemHUs: B mpupojge. OOmme npexacraBieHus o6 okcuae kpemuus (IV) u kpemHueBoW Kuciore.
Cunukatel, X UCIONb30BaHUE B OBITY, B NPOMBIIUICHHOCTH. BakHelne CTpouTelbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, Xkene300eroH. IIpoOiemMbl 0e30macHOr0  MCHOIL30BAHUS
CTPOUTENLHBIX MaTEPHAIOB B TOBCEHEBHOM YKHU3HU.

Xumuueckuii Ixcnepumenm:

u3ydeHrne oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOW KHCIOTHI, IPOBEICHUE
Ka4eCTBECHHBIX pEaKIUHd Ha XJIOPUA-MOHBI M HAONIONEHHE TNPU3HAKOB MX MPOTEKAHWUS, OIIBITHI,
oTpakaromue (U3NYECKHEe M XUMHYECKHE CBOWCTBA TallOTCHOB WM WX COEIWHEHUH (BO3MOXKHO
WCIIOJb30BaHUE BHIEOMATEPHUAJIOB), O3HAKOMJICHHE C oOOpasliaMd XJOpPUAOB  (TaJOreHHIOB),
O3HAaKOMIJICHHE ¢ 00pa3naMu cepbl U €€ COeMHEHUSMH (BO3MOKHO HCIONB30BAaHHE BUICOMATEPUAIIOB),



HAOIIOJICHHE TIporiecca OOYTIMBaHMsS caxapa IMoJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOUW KHCIIOTHI,
W3yYeHUE XUMUYECKIX CBOMCTB pa30aBIICHHOW CEPHOM KUCIIOTHI, IIPOBE/ICHUE KAaUeCTBEHHON PeaKIny Ha
cynphaT-uoH W HaOJIOJICHWE NMpU3HAKa ¢ MPOTCKaHWs, O3HAKOMIJICHHE C (DM3MYCCKUMH CBONCTBaMU
aszoTa, ¢ocopa U X coeaUHEHUI (BO3MOKHO UCIOJIB30BAHNUE BUICOMATCPHAIIOB), 00pa3llaMy a30THBIX
u (ocOopHBIX YHAOOpEHUIt, MoydyeHHe, coOMpaHHe, Paclio3HABAHHE U W3YYCHUE CBOWCTB aMMUaKa,
MPOBEJICHUE KAYEeCTBEHHBIX PEaKIMii Ha WOH aMMOHHS W (ochaT-HOH M H3YYCHUE NPU3HAKOB HUX
MPOTCKAHUS, B3aWMOJCHUCTBHEC KOHIICHTPHUPOBAHHON a30THOH KHCIOTHI C MEIbl0  (BO3MOXKHO
UCTIOJIb30BAHUE BHJICOMATEPUAIIOB), H3YYCHHE MOJCICH KPUCTAUIMUSCKUX PEIIETOK alMasa, rpadura,
¢yuiepeHa, 03HAKOMIICHUE C TIPOIECCOM aACOPOIUH PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOWMCTBOM TMPOTHBOTa3a, MOIY4YCHUE, COOMPAHUE, PACIIO3HABAHUE M M3YUYCHHE CBOWCTB YIIJICKHCIIOTO
rasa, IpOBEJICHUE KAaYeCTBEHHBIX PEaKIMH HAa KapOOHAT W CWIMKAT-HOHBl U WU3YYCHUE NPU3HAKOB UX
MPOTEKaHUS,  O3HAKOMJIEHHE C  TMPOAYKIMEH  CHIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «BakHele HeMeTauIbl U X COeTUHEHUY.

MeTasjibl M UX COeTUHEHHS

OO0mmas XxapakTepUCTUKA XMMUYECKHX AJIEMEHTOB — METaNIOB Ha OCHOBAHWU WX IOJIOKCHUS B
[Tepunonuueckoit cucreme xummueckux snemeHToB [. M. MenaeneeBa u ctpoenusi atomoB. CTpoeHme
MeTauioB. MeTaluindecKasl CBsI3b U METaUTMUecKas KpUCTALTMYecKas peméTka. DJIeKTPOXUMHYSCKHIA
Pl HanpsDKeHUH MeTauioB. DU3MYECKUE M XUMHYECKUE CBOMCTBa MerawioB. OOIue CcrocoOb
nojiyueHusi MeTayuioB. [IoHSATHE O KOPPO3UM METAJIOB, OCHOBHBIE CITIOCOOBI 3al[UTHI UX OT KOPPO3HHU.
Crnagsl (CTajb, YyT'yH, TIOPATFOMHHUEN, OPOH3a) M UX IPUMEHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[[lemounple MeTa/UIBL: MOJIOKeHUE B Ilepuoanueckoll cuctemMe XUMUYecKUX snemeHToB [ WM.
MenzeneeBa, CTpoeHHE WX aTOMOB, HAXOXKJeHHE B mpupojie. Dusnyeckne U XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanwst). OKCUABI U TUAPOKCHIIBI HATPHS W Kanus. [[prMeH eHre meI0YHbIX MEeTaIoB
Y UX COCJMHEHUH.

[[lerouHO3eMENBHBIE METAJUIBl MArHUM W KalbLMid: monoxkeHue B Ilepumonnueckoil cucreme
xuMudeckux aieMeHToB [I. 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAX0XKIECHUE B ipupoe. dusnueckue
M XMMHYECKHE CBOICTBa MarHWs W Kaiblus. BakHedmne coequHeHHs Kaiblus (OKCHI, THIPOKCHI,
conn). JKECTKOCTE BOJIBI M CTIOCOOBI €€ YCTpaHEeHWsI.

AmoMmunuii: nonoxxenue B Ilepuoguueckoi cucteme xumuueckux snementoB J[. M. Menzaeneesa,
CTpPOGHHE aToMa, HaxOoXJeHHe B Tmpupone. Dm3mueckne W XUMHYECKHE CBOWCTBA ANFOMHHUSL
AmMoTepHBIe CBOWCTBA OKCH/IA ¥ THIPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepumonuueckoil cucremMe xumuyeckux snemeHToB . M. Menpaeneena,
CTpOCHHE aToMa, HaxoXKJeHne B mpupoje. Puszndeckne W XUMHUYECKHE CBOWCTBa >kene3a. OKCHIBL,
ruapokcunsl 1 cou xenesa (1) u xemesa (1), ux cocras, cBoCTBa 1 TOTyUYeHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMIIEHHE C O0pa3llaMd METAUIOB M CIUIABOB, WX (U3NYECKHUMH CBOHCTBAMH, W3YYCHUE
pe3yabTaTOB KOPPO3UM METaUIOB (BO3MOXKHO HCIIOJNIB30BaHHE BHACOMATEPHAIIOB), OCOOCHHOCTEU
B3aMMOJICUCTBUSL OKCHJa KaJIbI[Us W HATPUSA C BOMOH (BO3MOXKHO HCIIONB30BAHHE BUACOMATEPHAIIOB),
WCCIIEJOBAaHNE CBOWCTB JKECTKOW BOJXBI, TIpoIlecca TOpEHHUs JKene3a B KUCIopoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPUAIOB), IPU3HAKOB MPOTECKAHMS KAYECTBEHHBIX PEAKIIUN HA MOHBI: MarHus,
KaJIbIUS, aJIFOMUHUS, 1uHKa, kenes3a (1) u xenesa (1), meau (11), HabnroaeHNE U ONMCAHUE MPOLIECCOB
OKpallMBaHUS IUIaMEHW WOHAMH HATpUsA, KaIus W KajdbIUsd (BO3MOXHO  HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), UCCIIeNOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHIA aTIOMUHUS W THAPOKCHIA ITHHKA,
perieHne SKCIePUMEHTAIBHBIX 33/1a4 110 TeMe « BakHeHIne METaJTBl U UX COSAMHCHIS.

XuMus U OKpysKammas cpeaa

BemectBa 1 MaTepuaisl B MOBCETHEBHOM KU3HM YelIOBEKA. be3omacHoe UCIIOIb30BaHUE BEIICCTB
Y XHMHYECKUX peakiii B ObITY. [lepBast mOMOIs IPH XUMHUIECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpY)KaloIed cpenbl (MpeaenbHas AOMYyCTHMAas KOHIICHTPAITUS
BemiecTs, Aajiee — [1/IK). Pors Xxumun B perieHHH 3KOIOTHIECKUX TPOOIIeM.

Xumuueckuii Ikcnepumenm:



u3y4yeHHe 00pasIoB MATEPUANIOB (CTEKIIO, CIIJIABBI METALIOB, OJMMEPHBIC MATEPHAITBI).

Mescnpeomemmunie ceasu

Peanuzarust MEXIPEAMETHBIX CBSI3¢H MPH HU3YyYCHUH XUMHH B 9 KiTacce OCYIIECTBISIETCS depe3
HCIIOJIb30BaHKE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, SBISIOIIAXCSA CHCTEMHBIMU
JUTSL OTZETBHBIX MPEIMETOB €CTECTBEHHO--HAYIHOTO ITHUKIIA.

OO1mIre eCTeCTBCHHO-HAYYHbIC TMOHITHS: HAaydHBIH (haKkT, TMIIOTE3a, 3aKOH, TEOPHSs, aHAIU3,
CHHTE3, KJIacCH(pUKAIHUA, MEPUOJUUHOCTh, HAOIIOJCHUE, SKCICPUMEHT, MOJCIUPOBAHHUE, HU3MEPEHHE,
MO/IEITh, SIBJICHNE, MAPHUKOBBIN 3 (eKT, TEXHOIOTHsI, MATEPHAITBI.

dwusnka: MaTtepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/], H30TOMbI, PaJIHOAKTHBHOCTD,
MOJICKYJa, OJEKTPUYCCKUA 3apsiji, MPOBOJHHKH, TOJYIMPOBOJHUKH, THUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE BEIIEeCTBAa, Ta3, pacTBOpP, pPacTBOPHUMOCTb,
KpUCTAIMYECKas periéTka, CIUIaBbl, (U3NYECKHWE BEJIMYUHBI, CIHHUIBI HM3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTRBO, MIAHETHI, 3BE3/161, COHIIE.

Buomorust:  gortocuHTe3, AbIXxaHWe, Owuochepa, IKOCHCTEMa, MHUHEpaTbHBIC YAOOpCHUS,
MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIILHBIC BEIIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIC MOPOJIbLI, IOJIC3HBIC HCKOIAEMBbIC,
TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMABI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE Pe3yIbTATHl OCBOCHHUS MTPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHUs JIOCTUTAIOTCS B
X0Jic OOyYeHHs] XMMHHM B €JIWHCTBE Y4YCOHOM M BOCHHUTATENHLHOW JCSTEILHOCTH B COOTBETCTBHU C
TPaJUIIMOHHBIMU  POCCHHCKAMH  COLMOKYJIBTYPHBIMA ¥ JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIME B OOIIIECTBE MPABWIAMH U HOPMaMHU MMOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHS U COIMATIM3AINT 00YUaIOIINXCS.

JIMYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMN
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMH ¥ PACIIMPEHUE OTBITA JISTEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YacTu:

1) naTpMOTHYECKOT0 BOCTIUTAHUS

[EHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACIIe/IUI0, TIOHUMAHHS 3HAYCHHS XMMUYEeCKOW HAYKH B JKM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIaJIeTh JOCTOBepHOW wuH(pOpMaNueil O TepesoBhIX JOCTHXKCHUAX W OTKPBITHUSX MHPOBOM U
OTEYECTBCHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE MUPa U OOIIIECTRA;

2) rpasKIaHCKOr0 BOCIUTAHMS:

NPE/ICTABJICHHS O CONMATLHBIX HOPMAaxX M MPaBHIaX MEXJIMYHOCTHBIX OTHONICHUH B KOJUICKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJIE3HON, y4eOHO-MCCIIeJ0BATENBCKOM,
TBOPYCCKOW M JPYTUX BHJAX JEATCIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW NEATEIHHOCTU
NpPY  BBIMOJHCHUN Yy4YeOHBIX, IMO3HABATENLHBIX 3aJ1a4, BBIMOJHEHUH XUMHUYECKUX OKCIEPUMEHTOB,
CO3JIaHUH YYeOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHUIO W B3aMMOIIOMOIIM B IpOIecce STON
y‘Ie6HOI>'I JCATCIBHOCTH, T'OTOBHOCTH OILICHHMBATH cBOE IMOBCACHUC U MOCTYIKHM CBOHUX TOBapI/IHIeﬁ C
IMMO3UIMU HPAaBCTBCHHBIX U MIPABOBLIX HOPM C y‘IéTOM OCO3HaHUsA HOCHCI[CTBHIZ IMOCTYIIKOB,

3) HeHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PCHUCCKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYCCKON pPEakKluu, COOTBETCTBYIOIIUE
COBPEMCHHOMY YPOBHIO Pa3BHUTUA HAYKU U COCTABJIAIONIMC OCHOBY IJIA INOHUMAaHUA CYHIHOCTHU Hay‘lHOﬁ
KapTUHbI MHpa, NPEACTABICHUA 06 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUA IPUPOJIBLI, B3aNMMOCBA3AX
YeJIOBeKa ¢ MIPUPOTHON CPEIOH, O POJIM XUMHUH B MIO3HAHUH STHUX 3aKOHOMEPHOCTEHH;

IMO3HABATCJIbHBIC MOTHUBEI, HAIIPABJICHHBIC HA MMOJTYUYCHNEC HOBBIX 3HAaHUH 10 XUMHU, HCO6XOIH/IMI)IC
JUisi  OOBsSICHEHHS HaOJFOJaeMbIX TIPOIIECCOB M SBJICHUM, I03HABATEIILHOW, WH(MOPMAIMOHHOW U
YUTATEIbCKON KYJNBTYPHI, B TOM 4YHCJE HABBIKOB CAMOCTOSITEIBHOH PabOThI C y4yeOHBIMH TEKCTaMH,
CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHHYSCKUMH CPEICTBAMU HH(DOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYCHHMIO M TIO3HAHWIO, JHO0O03HATEIILHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMO0O0Opa30BaHMIO, TPOCKTHOM M HCCICIOBATEIbCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAINpPaBJIEHHOCTH ¥ YPOBHS O0Y4EHUs B JalibHEUIIIEM;

4) dpopMupoBaHHs KYJbTYPHI 310POBbS:

OCO3HAaHMWEC HNCEHHOCTHU XU3HH, OTBETCTBCHHOI'O OTHOIICHHUA K CBOEMY 3/10POBLIO, YCTAHOBKH Ha
30POBBI 00pa3 KM3HU, OCO3HAHWE IOCIEACTBUH W HENPUATHE BPEIHBIX NPHUBBIYCK (YHOTpeOICHUS
aJKOTOJIs, HAPKOTHKOB, KYpPEeHHS ), HCOOXOTUMOCTH COOJIOCHUS MPaBUJI 0€30MACHOCTH IIPH OOpaIieHuH
C XUMHUYCCKHUMMH BCIICCTBAMU B GBITy u peaﬂbHOI‘/’I KU3HH,

5) Tpy10BOro BoCIUTAHUA:

UHTEpEC K MPAKTUUCCKOMY U3YyUeHHIO MPodecCcrii ¥ TpyAa pa3iHyHOTrO POJia, YBAKEHHUE K TPYAY U
pe3yapTaTaM TPYAOBOW JCSITETLHOCTH, B TOM YHCIE HAa OCHOBE NMPUMEHCHUS MPEAMETHBIX 3HAHHWN 1O
XUMHH, OCO3HAHHBIA BBIOOP HWHIMBHIYATbHOW TPACKTOPHUHM TMPOJODKCHUS O0pa3oBaHHUS ¢ Y4ETOM
JUYHOCTHBIX HWHTEPECOB W CHOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH,
YCIICIIHOW TPO(eCCHOHATBPHON JEeITEIbHOCTH W Pa3BUTHSA HEOOXOAMMBIX yYMEHHH, TOTOBHOCTBH
aIalTHPOBAThCS B IPO(eCCHOHATIBHOM cpee;

6) 9K0JOrHYeCKOro BOCIIHTAHUS



JKOJIOTHYECKH TIeJIeco00pa3Hoe OTHOIICHHUE K MPHUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE
e€ CyIlecTBOBaHUs, MMOHMMAaHUE IIEHHOCTH 3[IOPOBOTO M 0O€30macHOro odpasa KU3HU, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (DM3MUYECKOMY U TICHXHYECKOMY 3JIOPOBBIO, OCO3HAHHE IICHHOCTH
cOOJIFO/ICHUsT TpaBWJI OE30MacHOTO IMOBEACHHUS TpU pabOTe C BEUISCTBAMH, a TAaKKE B CUTYaIUsX,
YIPOXKAIOIMIMX 3IOPOBBIO U XKU3HU JIOJCH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, IOJy4YaeMble IMPU W3yYEHUM XWMHU, JUIsl PEIIEHUS 3ajad,
CBSI3aHHBIX C OKpYKaroIled MpUpOJHON CpedoM, JUIsi TOBBIIICHUS YPOBHSA JKOJIOTHYECKON KYJIBTYpHI,
OCO3HaHUsl TJOOAJIBHOTO XapakTepa 3KOJIOTHUECKUX MPOoOJIeM W TyTeH HX pPEIIeHUS MOCPEICTBOM
METO/JOB XUMHH, SKOJOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCA KM B IO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMATLHOM MPaKTUKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPE3YJbTATOB BBIACISAIOT 3HAYMMbIE U1 (OPMHPOBAHUS
MUPOBO33pPCHHS OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHs, IPUHIIUI, TUIIOTE3a, (haKT, CUCTeMa, IpoIiecc,
JKCIIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIOT HA OCHOBE 3HAHUH M3 3TUX MPEIMETOB ()OPMUPOBATH MPEICTABICHUE O IEIOCTHON HAyYHOU
KapTUHEC MHpA, W YHHUBCPCAJILHBIC y‘Ie6HI)I€ ILCfICTBHﬂ (HO3HaBaT€HLHBIG, KOMMYHUKATHUBHEIC,
pETyJSTUBHBIE), KOTOphIe oO0ecreunBaloT (QopMHpOBaHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYSOHOU e TeILHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

ba3oBble Jjoruyeckue qeicTBUA:

YMEHHS HWCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIMUICHUS TPU OCBOSHHUH 3HAHWH: PaCKPHIBAThH
CMBICTT XMMHYECKUX TIOHATHH (BBIOEIATH WX XapaKTEepHBIE MPH3HAKH, YCTAaHABIWBATH B3aHMMOCBS3b C
IPYTHMH TIOHATHSIMH), WCIIONB30BAaTh TOHATHS IJIs1 OOBSICHEHHUS OTAEThHBIX (DAaKTOB M SIBIEHUA,
BBIOMpAaTh OCHOBAaHUS M KPUTEPUHU IS KIacCH(PUKAINN XMMUYECKHUX BEIIECTB W XMMUYECKUX PEaKIIHH,
yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3M MEXIYy OOBEKTaMU H3YYeHHUS, CTPOUTH JIOTHUECKHE
paccyxneHus (MHAYKTUBHBIC, A€ TyKTHBHBIE, 10 AaHAJIOTHH), JIENaTh BRIBOABI U 3aKITFOUEHUS;

YMEHHE TPUMEHATH B TIpoIlecce IMO3HAHUS TOHATUS (TPEeIMETHbIE ¥ MeTalpeIMeTHbIE),
CUMBOIIMYECKHE (3HAKOBBIC) MOJICIH, MCIIOJIb3YEMbIE B XMMHH, TPe0OPa30BbI BATh MIMPOKO MPUMEHSIEMBIE
B XMMHUHU MOJICNIbHBIEC MPECTABICHUS — XUMHYECKUI 3HAK (CHMBOII 3JIEMEHTA), XUMHUYEeCKast popMmynia u
ypaBHEHHE XHMHUYECKOW PEaKIMu — TMPH PEUIeHHH Yy49eOHO-TIO3HABATEIBHBIX 33734, C YYETOM ITHX
MOJICTIHHBIX TIPE/ICTABICHUN BBHISBISATE M XapaKTePU30BAaTh CYIIECTBEHHBbIE MPH3HAKH HW3y4aeMBIX
O00BEKTOB — XHMHYECKHX BEIIECTB M XHUMHUYECKUX PEaKIIMid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U IIPOTUBOPEUHS B N3Y9YaeMbIX IIPOIeccax U SBICHUIX.

Ba3oBble uccienoBaTe/ibCKue AeiicTBUS

YMEHHE HCTIONB30BATh MOCTABICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHHA, a TAKXKE B
KauecTBe OCHOBHI JJs (POPMHUPOBAHHS THIOTE3bl 10 TPOBEPKE IMPABHIFHOCTH BBICKa3bIBAEMBIX
CY>XJICHUH;

NpHOOpETeHHe ONbITa MO0 IUIAHUPOBAHWIO, OPraHW3allid ¥ TPOBEICHUIO0 YIEHUYIECKHX
SKCMIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJOM TIpoIlecca, CaMOCTOATENhHO MPOTHO3UPOBATH €T0
pe3yabTaTr, (opMmynupoBath 00O0OINCHHMS W BBIBOJBI 10 pPe3yJbTaTaM IMPOBEIEHHOTO OIbITA,
HCCIIEI0BAHUS, COCTABIIATH OTYET O MPOACTIaHHON padoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHUE BBIOMPATh, AaHAIM3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUAOB U GopM
MMpeaACTaBJICHUA, TOJYYaCMYI0 M3 Pa3HbIX MCTOYHUKOB (Hay‘-IHO-HOHy.HprHaSI JIuTeparypa XUMHUUYCCKOI'O
coJiep KaHusl, CIIpaBOYHbBIE MocoOusi, pecypchl MHTepHETa), KpUTHYECKH OLIEHUBATH MPOTUBOPEUHBYIO H
HEJI0OCTOBEPHYIO HH(POPMAIIUIO;

yMEHHE NPUMEHSTh pa3jMdHble METOABl W 3alpoChl NMPH IOHCKe W O0TOOpe HMHpOpMaNUU H
COOTBCTCTBYIOIINX JIaHHBIX, HCO6XOIII/IMBIX JJIA  BBIITOJIHCHUA yT-Ie6HLIX W II03HABATCJIBHBIX 3aJaa4d
onpeACnEHHOr0 THIA, MPHOOPETEHHE OMbITa B  O0JIACTH  HCIOJL30BaHMS  HWHGOPMAI[MOHHO -
KOMMYHUKAaTHUBHBIX TEXHOHOFHﬁ, OBJIAZICHHEC Ky.III:TypOﬁ AKTUBHOT'O HMCIIOJIB30BAHUA PA3JIUYHBIX



MIOUCKOBBIX CHUCTEM, CAMOCTOSITEIEHO BBHIOMPATh ONTUMAJIbHYIO (OpMYy IpeAcTaBleHHS MHGOpMALUU U
WIIIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOXHBIMH CXEMaMH, AdarpaMMaMH, IpYyrUMH (GopMaMu
rpaduKu ¥ UX KOMOMHAIMSIMU;
YMEHHE UCIOJNBb30BaTh MW aHAIU3UpOBAaTh B TMpolecce y4yeOHOW HW  HMCCIeq0BaTENLCKON
JESITeIbHOCTH MH(GOPMALMIO O BIMSHUM TMPOMBIIIJIEHHOCTH, CEIBCKOr0 XO3SHCTBA W TPAaHCIOpTa Ha
COCTOSIHHE OKPY KaIOLEH IPUPOSHON CPEJbI.
KoMMyHHKaTHBHBIEC YHHBepcAIbHbIE YUeOHbIe 1elicCTBUS:
YMEHUS 3a/laBaTh BOMPOCH! (B XOfe Auajora u (Wim) AUCKYCCHH) MO CYLIECTBY 00CYyXIaeMon
TeMBbl, (POpPMYIMPOBATH CBOU NPEAJIOKEHUSI OTHOCUTEIILHO BBIOJIHEHUS MPEUIOKEHHOM 3a1aui;
YMEHHS TNpPEACTaBIATh IOJIYUYEHHbIE pPE3yNbTaThl MO3HABATENbHON AESITEIbHOCTH B YCTHBIX HU
MUCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTAI[MI0 PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOIO JSKCIEPHUMEHTa
(;1abopaTopHOro OMBITA, Ja0OPAaTOPHOM paboThl MO MCCIEJOBAaHUIO CBOMCTB BELIECTB, Y4YE€OHOTO
MPOEKTa);
YMEHHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW II03HABATENbHOW U
UCCIIEIOBATENBCKOM AEATENFHOCTH MPU PELICHHH BO3HUKAIOMIUX MpOOJeM Ha OCHOBE y4yéra OOIIMX
WMHTEPECOB M COIJIacOoBaHUs MO3UIMK (OOCYXIEeHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE ILTYPMEI,
KOOpJWHALIUS COBMECTHBIX NEHCTBUM, OmpeseNeHHe KPUTEPHEB IO OIEHKE KayecTBa BBINOJIHEHHON
paboTsl U Ipyrue).
PeryasiTuBHBIE YHMBepCcaJbHbIe yueOHbIe AeificTBHA:
YMEHHE CaMOCTOSITENIbHO ONpENeNATh LeNH JeSTeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh U IPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO INESTENbHOCTh, BBHIOMpATh Hamboiee
3¢ dexTuBHBIEC CIIOCOOBI peIIeHUs yuyeOHBIX U [T03HABATENbHBIX 3a/1a4, CAMOCTOATENFHO COCTABIIATH MIIH
KOPPEKTUPOBATh MPEAJIOKECHHBIA aJrOPUTM ACUCTBUM HpPU BBIIOJIHEHUH 3aJaHU C y4ETOM IOJSy4YEHUS
HOBBIX 3HaHHH 00 H3yyaeMbIX OOBEKTaxX — BELIECTBAX M PEAKUUSIX, OLEHHBATH COOTBETCTBHUE
MOJIy4YEHHOTO pE3yNbTaTa 3asBICHHOW LE€IH, YMEHHE HCIIOJIB30BaTh M aHAIW3UPOBAaTh KOHTEKCTHI,
MIpeJUIaracMble B YCIIOBUH 3alaHUM.
INPEAMETHBIE PE3YJIbTATDBI
B coctaBe npeaMeTHBIX PE3yJIBTATOB IO OCBOCHUIO 0053aTENFHOTO COACPIKAHHS, YCTaHOBIEHHOTO
JaHHOW (enepanbHON pabodeil MporpaMMoi, BBIIEISAIOT: OCBOCHHbBIC 00YYaIONIMMUCS HAay4YHbIC 3HAHMUS,
YMEHUS U COCOOBI AEHCTBUH, crieruduyeckre Al IpeIMEeTHON 00J1acTh «XUMHUS», BUABI 1ESTEIbHOCTU
M0 TOJYYEHHIO HOBOTO 3HAHHWS, €r0 MHTEPIPETAlHH, NMPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMUHBIX
YUEOHBIX Y HOBBIX CUTYAIHSIX.
K xonmy oOyuenus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaThb
c(hOPMHUPOBAHHOCTD y O0YHAIOIINXCS] YMEHHIL:
®  PAcCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHX MOHATUNA: aTOM, MOJIEKYJIa, XUMUUECKUI AIIEMEHT,
IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OXHOPOAHAS M HEOIHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEIbHAsI aTOMHAas U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi JIOJsl XMMHYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIH OOBEM, OKCHI,
KHCIIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHHS, XHUMHYECKas
peakuusi, KiaccupuKauus peaknuil: peaklUH COeIUHEHUS, PEAKLUUH Pa3IoXKEHUs, peakLuu
3aMelICHUs], peakuuu OOMeHa, 3K30- W JHIOTEPMHUYECKHE pEaKUUH, TeIIoBod 3ddekt
peakuuu, SApo aToMma, 3JEKTPOHHBIA CJIOH aroMa, aToMHas opOuTanb, paguyc aToMa,
XUMHUECKas CBs3b, NMOJIAPHAsl U HETIOJIApHAs. KOBAJIECHTHAs CBA3b, MOHHAS CBSI3b, HOH, KAaTHOH,
aHHMOH, PaCTBOP, MaccoBas J0JIs BeIleCTBa (MIPOLCHTHAS KOHLIEHTPALKsI) B PACTBOPE;
® JULTIOCTPUPOBATH B3aHMMOCBS3b OCHOBHBIX XMMHYECKHUX MOHATHUH U MPUMEHSTH ITH MOHATHSA
IIPHU ONMMCAaHUH BELECTB U UX MIPEBPAICHUI;

®  HCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYJ BEHIECTB W ypaBHEHHI
XUMHUYECKUX PEaKLIML;

®  OnpeAessATh BAICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTENICHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY Kilaccy



coeauHeHHH 1O (QopMynaM, BHI XUMHYECKOH CBSI3M (KOBaJieHTHass W HWOHHas) B
HEOPraHWYECKUX COCMHEHHUSX;

packpbiBaTh cmbicn Ilepuoguueckoro 3akoHa JI. WM. MenzeneeBa: J1€MOHCTPUPOBATH
MMOHNMaHUE TIePUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX AIIEMEHTOB OT MX MOJIOKEHUS
B Ileproanueckoif cucteme, 3aKOHOB COXpaHEHHS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaJIPO;

ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyio Gopmy Ilepromuueckoil cUCTEMBI XUMHYECKHUX
JJIEMEHTOB: Pa3NINYaTh MOHITHSA «TJaBHas monarpymma (A-rpymma)» u «mo0odHas MOATPYIIIa
(b-rpynma)», Mansle U OOJNBITHE TEPHOILI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE MMEIOTCS B
tabnmume «llepmogmueckas cuctema xumudeckmx dieMeHToB J[. M. MennmeneeBa» ¢
YUCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl
s7pa, o0IIIee YHCII0 IIEKTPOHOB M paclpeiesIeHHe UX MO AIEKTPOHHBIM CIIO0SM);
KJIacCU(pHUIUPOBATh XMMHUYECKUE HIEMEHTHI, HEOPraHUUECKUE BEIIECTBA, XUMUUECKHE PeaKLIuH
(o yucny ¥ cocTaBy y4acTBYIOLIMX B PEAKIHHU BELIECTB, [0 TEIMIIOBOMY (D (eKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHYECKHE CBOMCTBA BEMIECTB Pa3MYHBIX KJIAcCOB,
IMOATBCPIKAAA OIIMCaHHuEC nmpuMepamMmu MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIHUX
XUMUYECKUX PEaKIIUi;

MPOTHO3MPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT WX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTECKAHUA XUMUUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIM4YHbIX YCIIOBU X,

BBIUMCIISITh OTHOCHUTENBHYIO MOJICKYIISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIO
XUMHYECKOTO 3JieMeHTa 1Mo (GopMyjie COSAMHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTE PACUYETHI 10 YPAaBHEHUIO XUMHUYECKON PEaKIny;

IMPUMCHATL OCHOBHBIC OICpalun MBICIUTEIbHOMN JCATCIbHOCTH — aHaJlu3 W CHHTEC3,
CpaBHEHHE, O0000IIeHNe, CHUCTeMAaTH3aluIo, KIACCU(UKAIIUIO, BBIABICHHE MPHIUHHO-
-CIIEJICTBEHHBIX CBSI3€H — JUIsI HM3YYEHHS CBOMCTB BEHIECTB WM XHMHYECKHX PEaKIIHiA,
€CTeCTBEHHO-HAyYHbIE METONbl TO3HAHWA — HaONIOAEHWEe, W3MEpeHHe, MOJCIHPOBAHHE,
SKCIIEPUMEHT (peaTbHBIA U MBICIIEHHBIN );

CJIeTOBATh MPaBHUJIaM TOIb30BAHUS XUMUYECKON MTOCYA0H 1 1abopaTopHBIM 000pyIOBaHUEM, a
TAaKXXC IpaBUJIaM O6paHlCHI/ISI C BEIIECTBaAaMU B COOTBCTCTBUHM C HHCTPYKIOUAMU 110
BBIIIOJTHCHUIO na60paTopHHx XUMUYCCKUX  OIBITOB IO IIOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BeIIECTB (BOIOpOJa H  KHCJIOPOJAA), TMPHIOTOBICHUIO DPAacTBOPOB C
OnpeAeNéHHON MaccoBOM J0Jied pPAcTBOPEHHOTO BEIIECTBA, IUIAHUPOBAThH W MPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI 110 PacIiO3HaBaHUIO PACTBOPOB IEJIOYe M KHUCIOT C TOMOIIBIO
WHIUKATOPOB (JITakMyc, (heHOoIPTaTCHH, METUIOPAHK U JPYTHUE).

K xonmy oOyuenus B 9 kiacce nmpeaMeTHble pe3yinbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTD y O0YUAIOLINXCS] YMEHUIL:

PAacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XMMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TIIPOCTOE  BEIIECTBO, CIOXHOE  BEUIECTBO, BAJICHTHOCTS,
3JIEKTPOOTPULIATENILHOCTh, CTEIEHb OKMCIEHUS, XUMUYECKAas PEAKLUSA, XUMHUYECKas CBS3b,
TETI0BOH 3 (EeKT peakiuy, MOJIb, MOJISIPHBIH 00BEM, paCTBOP, JIEKTPOIHUTHI, HEAIEKTPOIUTHI,
JMEKTPOJIMTHYECKAsT IUCCOIMANs, PEeaKIUd HOHHOTO OOMEHa, KaTallu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHUMBIE pPEaKIHUH, OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIE
peaKkluMy, OKHUCIIUTENb, BOCCTAHOBHUTENb, OKHUCICHHUE W BOCCTAHOBJIECHHUE, aJJIOTPOIMS,
aM(OTEPHOCTh, XUMUYECKas CBsI3b (KOBaJCHTHAS, HOHHASI, METAJUINYECKas ), KpUCTAII HYecKast
peméTka, KOppo3us METalIOB, CIUIABBI, CKOPOCTb XHMHYECKOW peakluu, MpeaebHO
nonycrtuMas konueHntpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBA3h OCHOBHBIX XUMHUYECKHUX MOHITUN M MPUMEHSATH 3TH MOHITHS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBpAIICHU;

UCIIOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHUS (OPMYJN BELIECTB M ypaBHEHUH
XUMHUYECKUX PEaKLIMi;



OTIpEAETATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHYECKHX JIIEMEHTOB B COCTUHEHHAX
Pa3IMYHOTO COCTaBa, MPUHAUIC)KHOCTh BEIECTB K ONPEeNEHHOMY KJIACCY COSIMHEHUH I10
dbopMmynaMm, BHA XUMHYECKOM CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaJUIMUecKas) B
HEOPTaHWYECKNX COEIMHEHMX, 3apsA] HOHA MO XHMHYECKoW (opmyse, XapakTep Cpeabl B
BOJHBIX PacTBOpaX HEOPTaHWYECKHX COEAWHEHWH, THI KPUCTAIUIMYECKOW PemeETKH
KOHKPETHOTO BEIECTBA,;

packpeiBath cMbich [lepuogmyeckoro 3axona [I. M. MenneneeBa M JeMOHCTPUPOBATH €ro0
MOHWMaHHUe: ONHCHIBATh W XapaKTepu3oBaTh TabmmuHyro (opmy Ilepmogmdeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB: Pa3IMdaTh MOHATHS «TJIaBHAS MOATPyMIa (A-Tpymma)y» U «1o00dHas
noarpymma (b-rpymma)», mManbie W OONBIIHAE MEPHOLI, COOTHOCHUTH 0003HAUEHHS, KOTOPHIE
UMEIOTCS B TEPHOAMYECKON TaOJHIle, C YHCIOBBIMH XapaKTePUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YHCII0 AIEKTPOHOB U paclpeesieHIe nxX
M0 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB
JJIEMEHTOB M WX COEAMHEHWH B Tpejienax MajblX MEePHOJ0B U TIIABHBIX MOATPYIII C YIETOM
CTPOEHHS UX aTOMOB;

KHaCCI/I(bI/IIII/IpOBaTI) XUMHUYCECKUEC IJIEMCHTBI, HCOPTaHNYCCKUE BEIIECTBA, XUMHWYCCKNUEC PCAKIINN
(Mo 4mcay W COCTaBy YYAaCTBYIOIIMX B PEAKIUM BEMIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
W3MEHEHHIO CTETICHEe OKUCIICHUSI XUMUIECKHIX 3JIEMEHTOB);

XapaKTepU30BaTh (ONMUCHIBATH) OOIIME U CHCU(UICCKHEe XMMUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BCHICCTB, IMOATBECpXKIAad OIMUCAHUEC IPUMEpaMU MOJICKYJSIDHBIX ©W  HOHHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIMIA;

COCTaBIIATh YPABHEHUS DIEKTPOIUTHIECKOM AUCCOMHAITUH KUCIOT, MEI09el U COJeH, TOTHbBIE
U COKpamIEHHBIE ypaBHEHWsI peakluid HMOHHOrO OOMEHAa, YypaBHCHHS  pPEaKIuH,
IMOATBCPKAAIOMINX CYIIECTBOBAHUC TE€HETHYECKOH CBSI3U MCXKAY BEIIECTBAMHU PA3JIUMYHBIX
KJIACCOB;

pacKpeBaTh  CYINIHOCTh  OKHCIIHTEIHHO-BOCCTAHOBUTENBHBIX  pEAaKIUil  TOCPENCTBOM
COCTaBJICHHS AJIEKTPOHHOTO OalaHCca 3TUX PEaKIIHii;

IIPOrHO3UpOBaTh CBOMCTBaA BCHICCTB B 3aBHCUMOCTU OT HUX CTPOCHHA, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPAICHAN B PA3TUIHBIX YCIOBHUSX;

BBIYHMCIISITH OTHOCHTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MacCOBYIO JOJO
XMUMHYECKOTo 3JIeMeHTa Mo (HopMysie COeIMHEHHsI, MacCOBYIO JIOJNIO BEUIECTBA B PacTBODE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM peakLuu;

coOJIIOIaTh MpaBMIIa MOJIB30BaHUS XUMHUECKON OCYI0H U 1a00paTOpHBEIM 000pYAOBaHUEM, a
TAaKXXC IIpaBUJIa O6paHICHI/I)I C BCIICCTBAMU B COOTBECTCTBUH C MHCTPYKIHAMMU IO BBITTOJIHCHUIO
1abopaTOPHBIX XMMUYECKUX OIBITOB 110 TOJYYCHHIO W COOMPAHHUIO T'a3000pa3HBIX BEIIECTB
(aMMMaKa 1 yTJIEKHCIIOTO Ta3a);

MPOBOJIUTh PEaKIMH, MOATBEPKAAIONINE KAadeCTBEHHBIH COCTaB pAa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAH-, KapOoHaT-, pocdar-, cHIuKar-,
Cy.]'II)(i)aT', TUAPOKCHU/I-UOHBI, KaTHUOHBI aAMMOHUA u HOHBI HU3YUCHHBIX MCTaJJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

NPUMEHAT OCHOBHBIC OINEpAaldd MBICIUTEIBHON JESITENbHOCTH — AaHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMAaTHU3aINIO, BBISBICHIE TPUYNHHO -CIICICTBEHHBIX CBS3CH — JIIIs
W3yYEHUS CBOWCTB BEIIECTB M XUMHUECKUX PEAKINI, ECTECTBEHHO -HAYYHbBIE METO IbI IO3HAHUS
— HaOJII0JIeHNe, U3MEepeHHe, MOICTTMPOBaHHE, SKCIIEPUMEHT (peaibHbII U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB
Ne HaunmeHoBaHue pa3jeioB U TeM DJIeKTpOHHbIE (M (ppOBHIE)
KonTpoJsabHble IIpakTuyeckne
n/n NMPorpaMmbl Bceero o0pa3oBaTelibHbIE pecypchl
padoThI padoTsI
Pazgen 1. IlepBoHayajibHble XMMUYeECKHE OHSATHSA
. TCCTBO3HAHUA U IT THUY )51
p https://m.edsoo.ru/7f41837¢c
JIeSITEILHOCTH YEJI0BEKA
Bubnuoreka IJOK
1.2 B 15 1 0
CHICCTEA 1 XHMUHCCKHE peaiiii https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. Baxkneiimmue npeacraBuTe/ i HEOPraHUYeCKMX BelIECTB
51 Boznyx. Kucnopon. [lonsarue 06 6 0 1 bubmuoreka [IOK
' OKCHIaxX https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonarue o kucnorax u 3 0 1 bubmuoreka LIOK
' COIsAX https://m.edso0o.ru/7f41837c
53 Bopa. Pacteopsl. [Tonsitie 06 5 1 1 bubmuoreka [JOK
' OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KTacChl 1 1 1 bubmmorexa IJOK
' HEOPraHUYECKUX COCIMHECHUN https://m.edsoo.ru/7f41837¢c
Hroro mo pasaeny 30

Pasnen 3. [lepuoauyeckuii 3axon u [lepuoguyeckas cucrema xummndeckux 3jiemMeHToB /. U. MenaeneeBa. CtpoeHue aToMOB. XUMUYECKAS CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peakuuun

3.1

Ilepuoanueckuii 3aKoH 1
IIepnonnueckas cucrema
XUMUYECKUX deMeHToB J[. U.
Mennene-eBa. CTpoeHHe aToMa

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKaAs CBA3b.

3.2 OKHCIIUTENTBHO- 8 bu6mmnoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIINN https://m.edso0.ru/7f41837¢c
bubmmoreka [IOK
fiore nopreny o https://m.edscI)lo.ru/7f418370
PesepBHOE BpeMs 3 bubmuoreka IJOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3je/ioB U TeM (uu¢posbie)
Kontpoannbie = [IpakTnyeckue
n/n NMpPOrpamMMsl Bcero o0pa3oBaTeibHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. BemmecTBo 1 XMMHYecKHe peaKkuH
[MoBTopenwue u yriry0OieHne 3HAHUH bubmuoreka [JOK
11 5 1 0
OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuoreka LJOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNIEKTPOJIUTUYECKAST JTUCCOLIMALIMSL. Bubnuoreka IJOK
1.3 8 1 1
XMMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo paznemy 17
Pasnen 2. HemeTansisl 1 MX COeANHEHHS
21 OO1mas XxapaKTepUCTHKA XUMHUUECKUX 4 0 1 bubnuoreka LJOK
' anemeHTOB VIIA-rpymnmsr. ["anoreHst https://m.edsoo.ru/7f41a636
22| wememmon VAt Copan ot 6 0 o DuomorloK
' PyTHEL. £-€p https://m.edsoo0.ru/7f41a636
COCIMHEHHUS
sy | e —— : : . S ox
' FICMEHTOR TPYIHBL AT, p X https://m.edso0.ru/7f41a636
COCAMHEHHS
06
24 oneweson VA rpymm. Venepox n 5 1 ,  BimoelOK
' . PYTIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Uroro no pazgeny 25
Pa3nen 3. MeTa/iibl M UX cOeAMHEHUS
3.1 OO61re CBOHCTBA METAILIOB 4 0 0 bubmuoreka [IOK



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

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

3.2 Baxxueiiime MeTamibl 1 UX COETUHEHUS 16 https://m.edso0.ru/7f41a636
HWroro mo paznemy 20
Pa3nen 4. Xumus 4 oKpy:Kamomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KU3HH YEIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpems 3 bubmorexa HOK

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

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHHE

8 KJIACC
No KounuecTBO yacos Jara DJIeKTPOHHBbIE U (POBbIE
i Tema ypoka Kontposnsnbie  IlpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero H3ydeHust
padoThI padoThI pecypcbl
1 IIpeameT xumun. Poitb XUMHUH B )KU3HU 1 0 0 bubnuoreka IJOK
yenoBeka. Tela U BelecTsa https://m.edsoo.ru/ff0d210c
2 TTousiTre 0 MeTOaX IMO3HAHUS B XUMHUU 1 0 0 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
IT 6ota Ne 1 «T o
3 | b naboparopmn n npuevst oGpamermae. | 1 0 ) BuGanotexa LIOK
patop P patt https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBaHHEM)
4 YucTtele BeniecTBa U cMecH. CrocoOs! 1 0 0 bubmuorexa LIOK
pasaeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5| omeeet (on epeekcre otomest mamapemmet ) 0 ) BuGmorexa LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6mmoreka [JOK
6 A 1 0 0
TOMBILH MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKHE HIEMEHTHI. 3HaK! (CUMBOJIBI) 1 0 0 bubnmnorexa [IOK
XAMWUYECKHX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHEIE B TBa 1 0 0 bubmorexa HOK
POCTRIC H €10 © Bettee https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIE o€ yYeHHE 1 0 0 bubmorexa [IOK
TOMHO-MOJIEKYJISIPH YEeHU
YIApHOE ¥ https://m.eds00.ru/ff0d2d50
AMUYECKast MyJIa. HTHOCTH aTOMOB
pMYT https://m.edsoo.ru/ff0d2eae
XAMHYECKHX DJIEMEHTOB
11 OTHocuTeNbHAs aTOMHas Macca. 1 0 0 bubmuoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OtHocHuTeNbHAsS MOJICKYJIIpHAs Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast J0JIs1 XUMHYECKOr0 3JICMEHTa B Bbubmuoteka IIOK
COEIMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MossipHas Bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 Ddu3ndecKue U XUMHUICCKUE SBICHHUS. Bbubnuoreka [JOK
XuUMu4ecKas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycIoBUs IPOTEKaHUS Bubmmoreka [JOK
XUMHUYECKUAX PEaKInit https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpPaHEHHUS MaCChl BEILIECTB. Bbu6nuoreka IJOK
XUMUYECKHE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Brranciaenns KojmdecTBa, MacChl BEIIeCcTBa 110 Bu6nuoreka IJOK
17 .
YpaBHEHUSM XUMHUYECKUX PEaKIMil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakIuit
18 (coez[I/Iqu):HHsIupamonceHHﬂ 3a1\}:1)em;m;1 bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4EHBIA-HIIUKIIOTIEIUCT. Bbu6nuoreka [JOK
O06001eHNE B CUCTEMATU3AIUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbhas pa6ora Nel mo reme «Bemecta bubnnorexa [IOK
U XUMUYECKHE PEaKIIHI» https://m.edsoo.ru/ff0d4290
Bosmyx — cmech ra3os. CocTaB Bo3ayxa.
21 Knci}:;o;[ — BJIEMEHT U MPOCTOE BG?ITGCTBO. brbmmorera LIOK
https://m.edsoo.ru/ff0d448e
OzoH
DuU3NYeCKre U XUMUYECKHAE CBOMCTRA
22 KHCIOpoa (peaku OKHCICHUS, TOPEHHE). bubamoreta LIOK
’ https://m.edsoo.ru/ff0d4614
ITonsTre 006 okcuaax
CrocoObI ToyYeHusT KHCIIOpoa B
23 nabopaTtopuu ZI npOMLILHJIerH(fICTH. bubmorera LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue xuciopoaa
24 TermnoBoi 3G HeKT XUMUIECKON peaKITvH, bubmoteka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMMOHATUC O TCPMOXUMUYCCKOM YpaBHCHUH,
9K30- U SHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tonnuso (HedhTh, yroiab U MeTaH).

bubmuoreka IIOK

25 3arpsi3HeHHe BO3IyXa, CIOCOOBI ero https://m.edsoo.ru/ff0ddcda
MPEIOTBPAIICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «l'PionyquHe " Eo6npaHHe KHCIOpoa Bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae?
H3YYEHHUE eTO CBOHCTBY
27 Bonopoa — 3neMeHT U poCcTOe BELIECTBO. Bu6nuoreka IJOK
Haxoxnenue B ipupoe https://m.edsoo.ru/ff0d4ddo
28 du3ndeckre ¥ XUMHUYECKUE CBOMCTBA Bbubmuoreka LIOK
BoJI0poa. [IprMeHeHe BOA0poIa https://m.edsoo.ru/ff0d4dd0
29 Crioco0sI TOy4YeHHs BOAOPOaA B Bu6nuoreka IJOK
nabopaTopum https://m.edsoo.ru/ff0d50d2
30 IToHsATHE 0 KUCITOTaX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
IIpaktrueckas padora Ne 4 o Teme
31 «I'P}onyquHe u I:06I/IpaHI/Ie BOJIOpOAa bubmorexca LIOK
. ’ https://m.edsoo.ru/ff0d4f42
H3yUYEHUE ero CBOMCTBY»
. . bubmuoteka [{OK
32 MomnsipHblii 00BEM ra3oB. 3aKoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruncienus o0bEMa, KOTHISCTBA BEICCTBA
33 ra3a 1o ero H3BeCTHOMY KOIUYECTBY ElemeCTBa bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
WIN 00BEMY
Brruncnennst 065EMOB ra30B 110 YpaBHEHHUIO
34 peakLuy Ha OCHOBE 3aKOHA 061>éi,/ﬁlmx bubmoreia LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra3oB
35 dusnveckre 1 XMMUYECKHUE CBOWCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 00 MHIUKAaTOpaX bubnunoreka [IOK



https://m.edsoo.ru/ff0d4790
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Bona kak pactBopurtens. HacwinieHHbIE U

https://m.edsoo.ru/ff0d59e2

37 HEHACHIIICHHBIE pacTBOPHI. MaccoBas 101 bubmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIeCTBa B PacTBOpE
IIpaxTuueckas padbora Ne 5 o teme
38 «ﬁpnromsnemfe PacTBOPOB C OMPECIEHHON Bubmmorexa LIOK
N N n https://m.edsoo.ru/ff0d5eba
MacCOBOM JT0NIell paCTBOPEHHOTO BEIIIECTBA»
39 Kontponbnas padota Ne2 o teme «Kucnopon. Bubmmorexa LIOK
Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTas, Kiaccupukanus, Bbu6nuoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Tlonyuenune n XMMHUYECKUE CBOMCTBA
41 KI/ICJ'IyOTHBIX OCHOBHBIX B aM()OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KITacCU(PUKAIINSA, bubmotexa [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Toryuenue u XMMHYECKHE CBOWCTBA bubmmorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukamnms, Bbu6nuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomrygenue u XUMHYECKUE CBOHCTBA KUCIIOT bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIIATypa, CIIoCOObI bubmoteka [IOK
MOJTyYCHYsI, XUMHYCECKUE CBOHCTBA https://m.edso0.ru/00ad9474
IIpakTuueckas padora Ne 6. Perienue
47 JKCTIEpUMEHTAIBHBIX 33724 110 TEME bubmoteka [{OK
«OCHOBHBIE KIaCChl HEOPTraHHYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHMIN
48 I'enerndeckast cBA3b MEXAY KJ1accaMu Bubmmorexa LJOK

HEOPraHU4CCKUX COCTMHEHUIN

https://m.edsoo.ru/00ad9a50
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bubmuorexa IIOK

49 O00011IeHNE U CHCTEMATH3AIIMS 3HAHUI https://m.eds00.ru/00ad9ch?
50 Kontponbnas padora Ne3 no Teme "OcHOBHBIE Bubmmorexa LJOK
KJIaCChl HEOPTraHUYECKUX COCTUHEHHI" https://m.edsoo.ru/00ad9ela
IlepBBie NOMBITKH KIIACCH(PUKAIIMI
51 xnﬁnqecxnx 3JIEMEHTOB. ?}OH}I];I/IG 0 rpymnmnax bubamoretca LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIEMEHTOB
Ilepuoguueckuii 3axoH u [lepunoguyeckas
52 CI/ICpTeMZéll XUMHYECKUX 3)‘[6M61€T0§ . . buomiorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, rpymIIbl, MOATPYIIIIBI bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. COCTaB aTOMHBIX SIIAED. bubmmorexa [IOK
H3oTors! https://m.edsoo.ru/00ada342
CrpoeHne 3JIEKTPOHHBIX 000J0Y€K aTOMOB
55 SJIT:MeHTOB Hepnri))mquKof/i cucremsr []. H. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepuCTHKa XMMUYCCKOr0 3JIEMEHTA 110
56 eropnonoI:KeHmo B [lepuonuyeckoii cucteme bubmiorexa LIOK
https://m.edso0.ru/00ada824
J. N. MenneneeBa
3Hauenue [leproanyeckoro 3akoHa Jis
57 pasButTus HayII)G/I If mpakTuku. [. U. " bubmmorexa LIOK
N https://m.edsoo.ru/00ada96e
MeHnzeneeB — y4€HbIH, IEaror ¥ rpak jaHuH
58 DIIEKTPOOTPHUIIATEIILHOCTH ATOMOB bubmoteka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka IIOK
59 VoHHast XHMIrecKas cBsisb https://m.edsoo.ru/00adac34
60 KoBasneHnTHas nonspHas XUMU4ecKast CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HemosipHAs XUMUYECKAs CBS3b bubmuoreka IIOK
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https://m.edsoo.ru/00adaab9

62 CTerneHb OKUCIICHUS 1 brbmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTETBHO-BOCCTAHOBUTEIBHBIC PEAKITUH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIINTEIN ¥ BOCCTAHOBUTEIIN 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbHas pa6ota Ne4 o reme «CtpoeHue 1 Bubmmoreka [JOK
atoMa. XAMUYECKas CBA3bY https://m.edsoo.ru/00adb4386
66 PesepBHBIii ypok. O0o0mIeHNE 1 1 bubmmorexa [IOK
CHCTEMATH3aINS 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHBIii ypok. O0o0mIeHNE U 1 bubmmorexa [IOK
CHCTEMATU3ALUA 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Pesepsuslii ypok. O6o0mieHne n 1 Bubmmoreka [JOK
CHCTeMaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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9 KJIACC

KoJau4yecTBO 4acoB

DJIeKTpOHHbIe HU(POBbIE

Ne Jdara
Tema ypoka Kontpoabneie = IIpakTnyeckue oOpa3oBareJibHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchbl
. Ilepronnueckuii 3aK0H. Hepnonwgcll/claﬁ . . . Butmorexa LIOK
CUCTeMa XUMHYecKuX dmmeMeHToB /1. U.
https://m.edsoo.ru/00adb59e
Meneneesa
3 N
B ——— 1 0 0 biGiorexa LIOK
PERREIP https://m.eds00.ru/00adb6b6
TIEPUOIOB
3 Knaccudukanus u HOMEHKIATypa 1 0 0 bubnuorexa LJOK
HEOPraHMYECKUX BELICCTB https://m.edsoo.ru/00adb7e2
Bubl XuMU4eCKON CBSI3U U THITHI bubmauoreka LIOK
4 . 1 0 0
KPUCTAUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o Teme
5 «IloBTOpenue u yrirybneHne 3HaHUH 1 1 0
OCHOBHBIX pa3/IesioB Kypca 8 Kiaccay
Kiaccudukarys XuMIdecKux peakiyii mo bubmuoreka [IOK
6 1 0 0
Pa3NIUYHBIM OpU3HAKaM https://m.edsoo.ru/00adbcb0
II 7 .
, HSHHTI/IZ 2 cgolz)ozTH XI/IMI/ILIeeCeKOOI/I :eaxum/l . . . BuGmorexa [OK
HATHE O TOMOTCHHBIX U FeTEPOTreHHBIX
P https://m.edsoo.ru/00adbe9a
peakuusx
IToHsATHE O XUMHUYECKOM PABHOBECHUHU.
@DakTOpHIl, BIUAIONME HA CKOPOCTh Bbubnuoreka LJOK
8 . 1 0 0
XMUMHYECKOM PeaKIInH U TOJIOKEHIE https://m.edso0.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS
OKHCIUTETLHO-BOCCTAHOBUTEIIHHBIC Bbubmuoreka LIOK
9 1 0 0
peaknun https://m.edsoo.ru/00adcade
10 Teopus dIEKTPOTUTHICSCKON JUCCOITHAITHH. 1 0 0 bubmuoreka [IOK

CuTbHBIE U CTTa0BIe DIIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bubmauoreka LIOK

11 )4 i
OHHPIC YPABHCHITE peaiitii https://m.eds00.ru/00add448
X o N
o | o e
pea N https://m.edsoo.ru/00add5d8
3IEKTPOIUTUICCKON JTUCCOIMAIINN
X o N
13 mpotcramtenmii 0 sncirpomtcexoi biorera LIOK
bed P https://m.edso00.ru/00add8b2
JIUCCOIUAITIH
14 IToHsATHE O THAPOIIH3E COJICH bubmiorexa LIOK
AP https://m.eds00.ru/00add9d4
Bbubmauoreka LIOK
15 0606 i
OOICHHE I CHCTCMATHIATIE SHAHHH https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubmorexa I[JOK
IKCTIEPUMEHTAIBHBIX 33149 https://m.edsoo.ru/00addbfa
. i(;H"eYPOJI(I:HaS[ pae6c01;1a NQZC:((: Te;vxe BuGmorexa [OK
KTPOJUTHUECKAS K HaIusi.
fleKTpor A HHan https://m.edsoo.ru/00addecO
XHUMUYECKHE PEAKIH B PACTBOPAX»
18 OO0m1ast xapaKTepUCTHKA FaJIOTCHOB. Bbubnuorexa LJOK
XUMHYECKHE CBOMCTBA Ha IIPHMEpE XJIOpa https://m.edsoo.ru/00addfe2
10| oot otonsn romyuemat biGiorexa LIOK
> oMYA ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
2 ljﬁixmzecia:op%o;? NQCZ 0no TCM3€ . Butmorexa LIOK
¢ . Hy? HHAC COIBTHOM KHCHOTEL, M3YHCHH https://m.edso0.ru/00ade348
€€ CBOUCTBY
B
| e e
PeaItat, A P A https://m.edsoo.ru/00ade488
M30BITKE
29 O6mras xapakTepucTuka 3neMeHToB VIA- bubmuoreka [IOK

TpYMIIBI

https://m.edsoo.ru/00ade64a
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ANNOTpONHBIE MOAU(PHUKAIINH CEPBI.

23 Haxoxenue cepsl U €€ COeIMHCHUN B bromorexa [IOK
” https://m.edsoo.ru/00ade64a
npupone. XUMHUYECKHE CBOWCTBA CEPBI

24 CepoBogopoz, cTpoeHne, GU3nIecKue u bubmorexa I[JOK
XMMHYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcupsl cepel. CepHast KMCIO0TA

25 Q)HSHII{ICCKI/II; u xmfnqecme CBOI;ICTBa Bubmiorexa LIOK

’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUYECKHE PEaKIHH, JISKAIINE B OCHOBE

26 MIPOMBIIIUIEHHOTO CII0c00a MOIyYeHUS Bubmuoreka LJOK
CEPHOM KUCIOThI. XMMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpY>Kalolllel CpeJibl COCTUHEHUSIMU CEPBI

97 Brrancienne MaccoBOi J0IH BEIXOAA bubmauoreka LIOK
HPOJIYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTHKa SIIEMEHTOB V A-

28 rpynnsl. A30T, pacClpOCTpaHEHUE B Bbubnumoreka LJOK
npupo/ie, pu3nvecKre 1 XuMUICCKUE https://m.edsoo.ru/00adeea6
CBOICTBa
AmMHaK, ero GPU3NIECKUEe U XUMHYECKHE Bbubnumoreka LJOK

29 N
CBOMCTBA, TIOJIyYeHUE U IPUMEHCHHUE https://m.edsoo.ru/00adf004
[IpakTudaeckas padora Ne 3 o Teme

30 «l?lonyquMe al\fMHaKa H3y4YEHHUE €To Bu6miorexa LIOK

. ’ https://m.edso00.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIOTa, e€ (hu3nveckue u Bbubnuoreka LJOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH

32 aMMOHMUS B KQU€CTBE MUHEPATIbHBIX bubmuoreka [IOK
ynoOpeHunit. XMMUYECKOe 3arps3HeHIe https://m.edso0.ru/00adf518
OKpYIKarolei cpejibl COeTMHEHUSIMH a30Ta

33 dochop. Oxcua hocdopa (V) u hochopHas bubnuoteka ITOK

KHUCJIOTAa, (bHSI/IIICCKI/IG U XUMHUYCCKUEC

https://m.edso0.ru/00adf68a
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CBOMCTBA, IIOJIy4YCHUE

Hcnonb3oBanue hochaToB B KauecTBe

Bu6nuoreka IJOK

34 MI/IHepaJ'ILIrjI)IX ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpesl hocharamu
35 Yrnepon, pacupocTpaHeHHE B TIPUPOJE, bubmuoreka [IOK
(bu3rYecKre U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux pusmueckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTUYECKHE bubmuoreka LIOK
po0OJIeMbl, CBSI3aHHBIE C OKCHIOM YTJIepojia https://m.edsoo.ru/00adfebe
(Iv)
37 YronbHas KUCIIOTa U €€ CONU Brbmmorera LIOK
https://m.edsoo.ru/00ae006c
IIpaxtrdeckas padora Ne 4 o Teme
38 "l'I[)onyquMe erP;eKchoro rasa. Brbmmorera LIOK
https://m.edsoo.ru/00ae027e
KauectBennast peakiust Ha KapOoHaT-HOH"
[TepBoHavabHbIC IOHATHS 00
39 Opl?aHI/I‘leCKI/IX BELIECTBAX KaK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSIX yTiepoaa
40 Kpemuuii u ero coequaenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemenune
a1 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME Bbubnuorexa LJOK
«BaxxHel1e HeMeTaTBI U UX https://m.edso0.ru/00ae0bf2
COCITUHCHHSDY
KonTponbHas pabora Ne3 mo tem
42 «I(B)a;i(;ﬁmne ieiZTaJJJI:I Honxe ) Bubmiorexa LIOK
https://m.edso00.ru/00ae0e18
COCTMHCHIIS
OO6mras XxapaKTepUCTHKA XUMHIECKHIX
43 3JIEMEHTOB — METaJJIOB. MeTaminyeckas bubmmoreka IJOK

CBsA3b U METAJINIMYCCKasA KPUCTATIIINICCKAA
peméTKa. ®du3nyecKkre CBOMCTBA METAJLJIOB

https://m.edsoo.ru/00ael103e
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XHUMHAYECKHUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMUYCCKHUHA PSIJT HATPSKCHHH bubmiorexa LIOK
https://m.edso00.ru/00ae1156
METaJIOB
Oo6mue crmocoOB! MOTYUYeHHSI METAIJIOB.
45 CrnaBel. Berancnenus mo ypaBHEHHSIM bubmuoreka I[JOK
XMUMAYECKHX PEAKIINH, €CIIM OIUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJEPIKUT MPUMECH
46 [ToHsITHE O KOPPO3UU METAILIIOB Bubmiorexa LIOK
https://m.edso00.ru/00ae1278
Bbubmauoreka LIOK
41 [lenotnie MeTanst https://m.edso0o.ru/00ae14b2
48 OKcuapl ¥ TUAPOKCHUIIBI HATPUS U KaTHS buomorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBbHBIE METAIIIBI — KaJIBIIUKN U bubmnuoreka LIOK
MarHuit https://m.edsoo.ru/00ae15e8
50 Baxkneinmme coenmHeHns KaabIns bubmorexa HOK
https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3ALMS 3HAHMMI
52 JK€ctkocTh BOIBI M cIOCOOBI €€ yCTpaHEeHHUs bubamoreta LIOK
https://m.edso0.ru/00ae1886
IIpakTrueckas pabora Ne 6 o Teme
53 ")IIZéCTKOCTL BOIL)[LI 1 METONBI €€ bubmmorexa [OK
., https://m.edsoo.ru/00aelae8
yCTpaHCHHS
54 P — bubmuoreka LIOK
https://m.edso0.ru/00aelc64
55 AmdoTepHbIE CBOIICTBA OKCHIA H Bubnuoreka LJOK
THIIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
5 Keneso https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCHIIBI B conn xene3a (1) u bubmuoreka [IOK
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xenesa (1)

https://m.edsoo.ru/00ae35e6

58 O06o00uIeHne U cucTeMaTH3alMs 3HAaHUH 1
S5 xenepmienmunas s 1o Tt 1 biGaorexa LIOK
«BaxxHelme MeTaJuTbl U UX COSAUHEHHUSD) https://m.eds0o.ru/00ae3de8
BrrunciieHus o ypaBHEHUSIM XHMHUYECKUX
o | o somrmnas |
BrluncieHust MaccoBOi 0JIM BBIX0JIA https://m.eds00.ru/00ae1750
IPOIYKTa PEAKLUH
61 O00011IeHrE U CHCTEMATU3AIHAS 3HAHUHA 1
62 KonTponbHas pabora Ne4 mo teme 1
«Baxkneine MeTaaiabl U UX COSTUHEHUS
63 BemectBa u MmaTepuasl B IOBCEIHEBHOM 1 Bbubmauoreka LIOK
SKU3HM YeJI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE OKpYXKaroIen 1 Bbubnuorexa LJOK
cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHuH 3KOJIOTHYECKUX 1 Bbubnuorexa LJOK
npobiiem https://m.eds00.ru/00ae4270
66 PesepBHbIii ypok. O6o0mIeHne u 1 bubmmotexa [IOK
CHCTEMAaTU3alys 3HAHUN https://m.edso0.ru/00ae0d0a
67 Pesepsuslii ypok. O000mmeHne n 1 Bbubnuorexa LJOK
CHCTeMaTH3alusl 3HAaHUH https://m.edsoo.ru/00adb33c
68 Pesepsusliii ypok. O600mmenue n 1 Bubnuoreka LJOK
CHCTeMaTH3alusl 3HAaHUH https://m.eds00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB 1O 68

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIHHEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1l YYEHUKA

Pymsutuc I'. E., ®enpaman ©. I'. Xumus: 8 ki.: yueb. ais obeoopasosar. yupexaenuii / I, E.
Pymsuruc, ®@. I'. ®enpaman. — M.: [Ipoceemenue., 2017;
Pymsuruc I'. E., ®enpaman ©. I'. Xumus: 9 kin.: yueb. myis oduieoopasosat. yupexaenuii / I, E.
Pymsuruc, ®@. I'. ®enpaman. — M.: [Ipocseimenue., 2019

METOANYECKHUE MATEPHAJIBI 1JIA YYUTEJIA

Xumust. Paboune nporpammsl. [Ipenqmernas nunus yaeouukos I'. E. Pynsutnca, ®. I'. ®enpamana. §—
9 kIaccel : mocobue a1 yuurtesen oomieoopasosart. opranuzanuii / H. H. T'apa. — 2-¢ u3n., mon. — M.
: [Ipocsemienue, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru/lesson/4c205d97-ba74-40ee-acec-395¢d245619;
https://resh.edu.ru/subject/29/8/;

https://resh.edu.ru/subject/29/9/;

https://www.yaklass.ru/.
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