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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3ysbTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNbHON MPOTrPAMMBI OCHOBHOTO O0IIIET0 00pa3oBaHus, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (enepanbHOM paboueld MporpamMmMel
BOCIIUTAHUS U C YYETOM KOHIEIIMHU MPENOIaBaHUs y4eOHOT0 TpeaMeTa « X UMHUS
B 00pasoBarenbHbIX opranuzanusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu Ja€T MpEACTaBICHUE O LEJAX, OOIIel cTpaTeruu
OoOy4eHHMs, BOCIHUTAHHUS M PA3BUTHUA OOYYAIOLIMXCS CPEICTBAMH YYEOHOIO
peaMerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacHpeAesiCeHUE €ro Mo KilaccaM U CTPYKTYpUpPOBaHUE IIO
pa3ienaM M TeMaMm MpOrpaMMbl IO XHMHUH, OINPEAECISAET KOJIUYECTBEHHbIE U
KaueCTBCHHBIC XapaKTepUCTUKU CoJIep KaHus, PEKOMEHAYEMYIO
MOCJIEA0BATEILHOCTh  M3YYEHUS XUMHUM C Y4YETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro IMpoIlecca, BO3PACTHBIX
OCOOCHHOCTECH OOydYaroIIuXCs, OINpeleaseT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yiibTatam 00yueHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JACATEILHOCTH OOYYaIOMIerocss IO OCBOCHHUIO
y4e0HOTO COJIepKAHUS.

3HaHWE XWMHH CIY>)KHT OCHOBOH JUis (POPMHUPOBAHUS MHUPOBO33PEHUS
0oOy4aromierocsi, €ro MpeAcTaBICHUd O MaTepUAIbHOM €IWHCTBE MHpPA, BAKHYIO
poib urpatoT GopMUpPYEeMble XHUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIEHUIX
DPHEPTrUM W 00 HBOJIIOIMHM BEIIECTB B MPUPOJE, O MYTIX PEUICHUs TII00aTbHBIX
mpo0eM yCTOWYMBOTO Pa3BUTHS UYETOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIEM 3pPaBOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIIi  CaMOpas3BUTHS U
dbopMHUpOBaHUS KYIbTYphI IMYHOCTH, €€ 0011el U (PYHKITMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUPOBAHHWE MBINIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4YaromMXcsd, HABBIKOB HX CaMOCTOSTENIbHOM y4eOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAIIBHBIX M HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCEHEBHOM JXKU3HU, TaK U B IPO(HECCHOHATILHOMN NESITEIbHOCTH;

3HAKOMHUT CO CHenu(pUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJISI/Ia HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaIOIIHUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

Jlanubple HampaBiieHUsT B OOyYE€HUM XUMHUU O0ECIEeYMBAIOTCS CHEIU(UKON
collepKaHusl  ydyeOHOTO  MpeAMeTa, KOTOPBIM  SIBISIETCS  IE1aroruyecKu
aJanTHPOBAHHBIM OTpakK€eHWEM 0a30BOM HayKH XMMHH Ha ONPEACIEHHOM dTalre e€
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUA
OPraHUYEeCKON XHUMUHU.

CtpykTypa coAep:kaHHsl MPOrpaMMbl 1O XUMHUHM CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxoja K €€ u3ydeHuro. CoAep:KaHUE CKIIAJIBIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO NPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUK HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona 1. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DJIEKTPOJUTHUECKON JUCCOIMAIlMKA BEIIECTB B
pacTBOpax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE ASMIIMPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHSI K JIpyroMy, BBITIOJNHSAS (QYHKIIMU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOICTB, CTPOCHHS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TOJTYy4YCHUS
M3Y4YaeMBbIX BEILECTB.

OcBoeHue nmporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
MPEJICTABJIECHUS] O XUMUYECKOM COCTABJISAIONIEN HAYYHOU KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW MNpUPOAbl, LIEHHOCTHOIO OTHOLICHHUS K HAYyYHOMY 3HAaHUIO U
METOJaM MO3HaHUsS B Hayke. M3ydeHue XHWMHHM IMPOUCXOIUT C IPUBICYEHHUEM
3HAHUW U3 paHee W3YYCHHBIX YYEOHBIX NpeaMeToB: «OKpYXKarOUUi MUPY,
«buonorus. 5—7 knaccel» U «PuU3MKa. 7 KIacC».

[lpn w3yyeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKOM HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JNEATEIIBHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMU CHUCTEMBI XWMUYECKHX
3HaHUW — BaXKHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYITHBIX 000OIIEHWIA MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKH, B



npUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHWS TPU W3YYCHWH BEIIECTB U
XUMUYECKUX peakiuii, B GOPMHUPOBAHUY W PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWHM B Y4YEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEN0BATEIBCKON
JesATEeIbHOCTH, OCBOGHHUU MpaBWil O€30MacHOro OOpalieHHs C BeEllecTBaMHU B
MOBCEAHEBHOM JKU3HMU.

[Tpn M3yyeHMn XMMHUHM HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs BaXKHOE
3HAa4YCHHE MPUOOPETH TAKUE 1T, KaK:

— ¢opMUpOBaHHWE WHTEIICKTYyadbHO pPa3BUTON JWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIFHOMY NPUHSATHIO PEUICHHIA,
CTIOCOOHO aTanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM JKU3HH;

— HampaBJICHHOCTh OOyYeHHSs Ha CHUCTEMaTHYeCKoe MPHUOOIICHHE
OOyJarommxcs K CaMOCTOSITENIbHOM TIO3HABaTENbHOW MEATEIbHOCTH, HAYYHBIM
MeTOJaM TMO3HaHUusA, (POPMUPYIOIIUM MOTHBALIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCiaoBUi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYaIOIIIUMU CS
OTbITA Pa3HOOOPA3HOM JEATETHLHOCTH, MO3HAHWS W CAMOIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIESATEIBHOCTH,

— (dopmupoBanue oOmEel (YHKIIMOHATBHON UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUW OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIEr0 MHUpPA, UCHONb3ys 3HAHUS M OMNBIT, TOJYYEHHBIE TPU H3YYCHUU
XUMUH, TPUMEHITh WX TPH PEHICHUU TpoOJeM B TOBCEIHEBHOW JXU3HH H
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y OOyYarOmMXCAd TYMAHHUCTHYECKUX OTHOIICHHIA,
MOHUMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
1EJIeCO00Pa3HOro TOBENEHUST B OBITY W TPYNOBOM MAESATENBHOCTH B LEJSAX
COXPaHEHHS CBOETO 3/10POBbS U OKPY>KaoIIel IPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CAMOBOCIUTAaHMIO Ha OCHOBE YCBOGHMSI OOIEYENIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISl U HAMPaBICHHOCTH JaJIbHEHIIIETO
oOy4eHusl.

OO1iee 4YMCIIO YacoB, OTBEACHHBIX [UII M3YYEHHs] XMMHUU Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBisieT 136 gacoB: B 8 kitacce — 68 gacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemecTBa. (PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
CriocoObI pazjiesieHus CMeCeH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTbie U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢Gopmyna. BaJleHTHOCTb aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCUTENbHAs AaTOMHAs —Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KosmmuecTBo BemiectBa. Monb. MoisipHass macca. B3anMocCBsA3b KOIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IMHMI] BemectBa. Pacuérsl mo Qopmynam
XUMHYECKUX COCITUHEHHUM.

Du3NUeCKUe U XUMUYECKHUE SIBJIICHUS. XUMUYECKasi peaklus U e€ NpU3HaKu.
3aKOH COXpaHEHMs] Macchl BEUIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PeaKIil (COeAMHEHUS, Pa3JI0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, paBwiiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpalieHus ¢ JabopaTOpHbBIM 000pYAOBaHUEM, U3YUYEHUE U OMHCAHUE
(Gu3MUEeCKUX CBOMCTB O0O0pa3lOB HEOPraHMYECKHUX BEIIECTB, HaOJIOIECHUE
¢busnueckux (IMJIaBjIeHUE BOCKA, TasHUE JIbJla, PACcTHpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCALUS BOJbI) U XMMHUECKUX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOIIOJICHUE U
OMMCAHKWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuui (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iioKeHUE TUAPOKCHA
meau (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE Keje3a ¢ pacTBopom coiau meau (11),
U3yYEHHE CIOCOOOB pa3fesieHus] CMECEil: ¢ MOMOIIBI0 MarHuTta, (UIbTpPOBaHHE,
BEITIAPUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHUE OYNUCTKUA IMOBAPEHHOM
COJIM, HaONIOZAEHWE W  ONMCaHUE  PE3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3/IaHHE MOJEJIEH MOJEKYI
(ILIapoCTepKHEBBIX).

Ba:kHeiilne npejacTaBuTe/ M HEOPraHMYECKHUX BEleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. HaxoxneHnue kuciaopona B mpupoje, (PU3NYECKHME W XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIYYCHUSI KHCTIOpOJa B JIabopaTopw H MpOMBIIIIEHHOCTH. KpyroBopot
KHCIIopoaa B mpupoae. O30H — ajutoTpoItHas MOAU(PUKAIIHS KACIOPO/Ia.

TernoBoil 3(EKT XMMHUYECKOM pEeaKuuu, TEPMOXHUMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE peakiuu. TOIIMBO: Yroib M METaH. 3arps3HECHHE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHrue 030HOBOTO CIIOA.

Bogopon — nsnemMeHT um mpocrtoe BemecTBo. HaxoxkaeHue Bomoposa B
npupoae, (U3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBoicTBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpllieHHbIE W HEHACBILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Jg BEmeCTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Pose pacTBOpOB B NpHUpOJIe U B KU3HU 4YeslOBEKA. KpyroBopoT BOJBI B IIPUPOLE.
3arps3HeHne NpupoAHbIX BoJ. OXxpaHa U OUMCTKA MPUPOAHBIX BOJ.

Knaccudukanus Heopranudeckux coeauHenuil. Okcupapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue  (OCHOBHbIC, KHUCJIOTHbIE, amM{pOTEepHbIE) U
HecoseoOpaszywome. Homenknatypa okcujoB. DuU3MYECKUE U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [losTyyeHMEe OKCHIOB.

OcHoBanusi. Krmaccudukanus ocHOBaHMA: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkmarypa ocHoBaHui. Du3nueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [ToryueHue OCHOBaHU.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznyueckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psp aktuBHoctm merammoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknarypa cosieil. @uzndeckne M XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coieil.

['eHeTnueckas CBsI3b MEXKy KJIIACCAMH HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COJIEPKAHUSI KUCIOPOJa B BO3AYyX€, MOJyUEHHUE,
coOuMpaHue, paclo3HaBaHUE W M3yUYEHHUE CBOWMCTB KHUCIOpOAa, HabJro/IeHre
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHUS U
mpeKpamieHus ropeHust (mokapa), O3HAKOMJICHHE C 0Opas3lamMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJyYCHHE, COOMpaHWE, pAClo3HABAHWE W W3YUCHHE
CBOMCTB BOJOpoja (TopeHue), B3auMojercTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), HaOIOIeHHEe 00pa3loB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METAIAMU
(HaTpueM ©  KajbiueM) (BO3MOXHO HCHOJB30BAHHE  BUIEOMATEPUATIOB),



UCCJIEIOBAHNE O0pa3sOB HEOPraHWYECKUX BEUIECTB Pa3jIMYHBIX KJACCOB,
HaOJI0/ICHUE U3MEHEHHSI OKPAaCKM MHAMKATOPOB B PacTBOpax KUCIOT U IIEJIO0YEH,
uzydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C METaJulaMH, PEAKUUd HEWTpaau3aluu, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO METajula APYTMM M3 pacTBOpa COJU, PEUICHUE
DKCHEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxkHelmme Kiacchl HEOPraHWYECKHUX
COCTUHEHUI».

IHepuonuueckuii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemeHnToB JI. . MenpgeaeeBa. CrpoeHue aTomMoB. XHMHYECKAsl CBS3b.
OxHcANTEeTBbHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIUU XUMHUYECKUX 3yeMeHTOB. lloHsTne o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMENbHBIE METaIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEpHBIE OKCUIBI
Y TUIPOKCUBI.

[lepnognueckuii 3akoH. llepuonnueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEpUOAHAs  (oOpMbI
[Teproanueckoii cucrembl xumuueckux 3neMmeHToB . 1. Menaeneesa. Ilepuosbl
U rpynnbl. OU3UYECKUM CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB Iepuoja MU
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sep. M3oronsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000J04YeK aroMOB mMepBbIXx 20 XHMMHUYECKHX DJIEMEHTOB
[lepunonnueckonn cucremsl [[. M. Menaeneea. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero noJiokeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMSI pPaJNyCca aTOMOB XHMHYECKHX 3JEMEHTOB,
METAUIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruonueckor CUCTEMbl XMMUYECKUX
AJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. JI. 1. MenneneeB — ydéHbli u
rpakIaHuH.

Xumuueckass cBsi3b. KoBajieHTHas (ToJisipHast M HEMOJSIPHAs) CBA3b.
DJIEKTPOOTPULIATEIbHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl oOkucaeHNs 1 BOCCTAaHOBIIEHUS. OKHCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LMHKA C pPacTBOPAMHU KHCIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakuy pa3aoKEeHUs, COSAUHEHMS).

Mestcnpeomemmnuie ceasu



Peanmuzanus MeXnpeaMETHBIX CBSI3€M NMpPU HW3YyYEHWHM XHMHHM B 8 Kiacce
OCYLIECTBJISIETCS. 4YEpEe3 HCIOJIb30BAaHWE KAK OOLIUMX €CTECTBEHHO--HAYYHBIX
NOHATUH, TAK U TOHITHUH, SBISIIOIIUXCS CUCTEMHBIMH ISl OTJEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUIOoTe3a, TEOpHs,
3aKOH, AaHaJlu3, CHHTE3, KiacCcUu(uUKalus, NEPUOJUYHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIU],
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKHUM 3aps]l, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEILECTBA, a3, (PU3MUECKUE BEIUYUHBI, €IUHULIbI
U3MEPEHHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buosnorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XUMHMYeECKasi peaKIUs

[lepnognueckuii 3akoH. llepnonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMs, KaJIbLMs M HX
COCJIMHEHUA B COOTBETCTBUM C IIOJOXKE€HHWEM »3jeMeHToB B Ilepmomnueckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHre BelecTBa: BHJbI XUMUYECKOM CBS3H. THUIBI KPUCTAaUIMYECKHX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOICTBa BEIECTB, OTHOCSAUIMXCS K pa3IMYHBIM KJAccaM HEOPTraHUYECKHX
COEJIMHEHUI, TECHETUYECKAs CBSA3b HEOPIraHMYECKUX BEILIECTB.

Knaccudukanus XuMHUYECKUX peaklnii 10 pa3IuYHbIM MPU3HAKaAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlMMU BEIIECTB, MO TemIoBoMy 3(ddekrty, 1o
U3MEHEHHUIO CTETNEeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHsATHe O TOMOTeHHBIX U T€TEPOTrEeHHBIX
peakuusx. Ilonstue o karanuse. [lonsTue o xumMuueckom paBHoBecuH. DaKTOPHI,
BIUSIOIINE Ha CKOPOCTb XWMHUYECKOM pEAKUUU U TOJIO)KEHHE XHUMHUYECKOIrO
pPaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE ~ PEaKLUMH,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBnenue  ypaBHEHUU



OKHCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCIOJIB30BAHMEM  METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUUECKON AUCCOUUALINN. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALIMKM BEIIECTB C PA3IUYHBIMU BUJIAMH
xumudeckout cBszu. Crenensb nucconuani. CuiabHbIE U cIa0ble JIEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y cioBus MPOTEKaHUS PEaKIuii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBbIE HOHHBIC YpaBHEHUs peakiuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U cCOJe B CBETE MPEACTaBICHUM 00 3IEKTPOIUTHUYECKOU
nuccouuanyu. KauecTBeHHble peakuy Ha HOHBL. [IoHsATHE 0 THApONIN3E CONEl.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEILIECTB — METAJIOB M HEMETAUIoB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOIHOCTU
pPacTBOpPOB BEIIECTB, IPOLECCAa JIHUCCOLMAMM KHUCIOT, IIEJIOYEed U COJIEH
(BO3MOXXHO  HCIOJB30BAHWE BUAECO  MaTepUaloB), TMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK ~ MPOTEKAHWS  peakuuid  MOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BBIJICICHHWE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuud pasioKEeHUs, COEAUHEHMs), PACIO3HABAHNE HEOPraHUYECKHUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX PpEAKIMHA HA  HMOHBI, PEIICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HeMmeTaJ/uibl 4 MX COeIMHEHUSA

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOMCTBA Ha MNPUMEPE  XJopa
(B3aMMOJICICTBUE € METAJUIaMHM, HEMETalIaMH, Iejiouamu). XJIOPOBOAOPO.
ConsiHas KHCIOTAa, XUMUYECKUE CBOICTBA, MOJydeHUE, NpuMeHeHue. [leficTBue
XJIOpa U XJOPOBOAOPOJA HA OPTaHU3M YEJIOBEKA. BaxHeuuine XJIOpUAbI U HUX
Hax0XJICHUE B IIPUPO/IE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBONCTBA
MIPOCTHIX BEMIECTB — KUCIOPOAA U CePhbl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOIa
U cepbl. Xumudeckue cBoiictBa cepbl. CepoBOJOpOA, CTpoeHUE, (HU3UUYECKUEe U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEphbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucimoTta, (Qu3nyeckne W XHMHYECKHE CBOWCTBa (0OmMeE Kak
MPEACTaBUTENS Kjacca KHCJIOT U crhenududeckne). XHUMHUYECKHE pPEaKIuH,
Jekalie B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MOJyYeHUsT CEPHOW KHCIOTHI.
[Ipumenenue cepHoi KUcaoThl. CONM CEPHOUN KUCIIOThI, KAUECTBEHHAs] PEAKLIUS Ha



cyiabdaT-uoH. Haxoxnenue cepbl M €€ COCAMHEHHMH B MpHUpOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHUAMH Cepbl (KHUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro NPeJOTBPALLIEHHUS.

O6mast xapaktepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIICHH OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
(du3nueckue U XuMHIeCcKre cBoiicTBa. KpyroBopot azora B mpupoze. AMMHUaK, €ro
(u3HYECKUE U XUMUYECKUE CBOMCTBA, MOJyYeHUe U npuMenenune. Cojim aMMOHUS,
ux pU3NUECcKUe U XMMUYECKUE CBOMCTBRA, puMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCIIOTa, €€ MojydyeHHue, (PU3NYECKue U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeACTaBUTENS Kiacca KHUCJIOT W creuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEH AaMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoopeHnii. XMMUYeCKO€e 3arpsi3HEHUE OKpYKarolel cpe/ibl COEAMHEHUSIMU a30Ta
(KUCITIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). docdop,
aloTpornHeie Moaudukanuu Gochopa, Gu3HMUECKUEe U XUMHYECKHE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTRA,
nosyuenue. McnonabszoBanue pochaTtoB B KauecTBE MUHEPATBbHBIX YI00PEHUIA.

OOmas xapakrepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHMs.  YIVIEpOH,  aJUIOTPOIHBIC
Moau(UKAIMK, PacHpOCTpaHEHUE B MpupoAe, (U3MUECKHEe U XUMHYECKHE
cBoicTBa. AncopOuus. KpyroBopot yriiepoga B npupojae. OKcuabl yriepoaa, ux
bu3nueckue M XUMUYECKHE CBOWMCTBA, JACHCTBUE HA JKUBbIE OPraHU3MBI,
NOJlyYeHUE U MPHUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa T1I00AJIBHOTO TMOTEIJICHUS KIWMaTa, HMapHUKOBBIN
ahdekr. YrompHas KuciaoTa B €€ colid, uxX (pU3nUecKue U XUMMHUYECKHue CBOMCTBA,
nojiyueHue u npuMeHeHue. KayecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHHKK YTIAEBOAOPOAOB (yroyib, MNPUPOJHBIN Ta3, HEPThH),
NPOAYKTHl WX TMepepaboTku (OEH3MH), UX pOdb B OBITY W MNPOMBIILIEHHOCTH.
[TonsiTHe 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, O€IKaxX, yriIeBOAaxX — U UX
poJiM B JKW3HM 4eJIoBeKa. MaTepuanbHOE €IMHCTBO OPraHMYECKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero @usnueckne HM XHUMHUYECKHE CBOICTBa, MOJyYE€HUE U
npuMenenne. CoeauHeHusl KpeMHUst B mpupoge. OOmme mnpencraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIIUICHHOCTH. BakHelne CTpOUTEIbHBIE MaTepUalibl: KEpaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, keye300eToH. [IpobiemMpl 6€30MacHOTO HCIIOIh30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm

U3y4eHHEe 00pa3IOB HEOPTraHWYECKUX BEUIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX TPOTEKAHHS, OMBITHI, OTpa)karolue (U3NUECKUE U XUMHUYECKHME CBOMCTBA
TaJIOT€HOB M WX COEIMHEHUU (BO3MOYKHO HCIOJIb30BAaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOpPUAOB (TaJOreHUJOB), O3HAKOMIIEHHE C
oOpasuaMmu ceppl HU €€  CcOeAMHEHUSMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIO/IEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3YYCHHUE XHMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklUy Ha cyiabQar-
UMOH U HaOJIOJeHHE MpHU3HAKa €€ MPOTEKAHUs, O3HAKOMJIEHHE C (DU3MUECKUMHU
cBOMcTBaMM a3oTa, (ochopa U HX COEOUHEHHH (BO3MOXKHO MCIIOJIb30BAHHE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yIOOPEHHI, TOIyYEeHHE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE
KAUECTBEHHBIX PEAKUUN Ha MOH aMMOHUSA U (ochaT-uOH U U3yUEHHUE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICCTBHE KOHLICHTPUPOBAHHON a30THOU KHUCJIOTHI C MEABIO
(BO3MOKHO VICIIOJIb30BAHUE BHJICOMATEPHUAIIOB), W3y4YECHUE MoOJeen
KPUCTAUIMYECKUX pEemEToOK anMasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM H
yCTPOMCTBOM MPOTHUBOras3a, MoJyueHue, coOOMpaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHUE KAaYeCTBEHHBIX PEAKIMil Ha KapOOHAT U
CWJIMKAaT-UOHBl M M3yYEHHE I[PU3HAKOB HX NPOTEKaHWs, O3HAKOMIICHHE C
OPOAYKUMEH CHJIMKATHOM MPOMBINUIEHHOCTH, pEUIEHUE 3KCIEPUMEHTAIbHBIX
3az1a4 1o reMe «BakHelIe HeMeTalJIbl U UX COSTUHEHUS.

MeTtasjibl U MX COCAUHEHUSA

OO01as XxapakTEpUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHus B llepuogmueckon cucreMe xumudeckux osneMeHtoB J[. .
MeHnneneeBa u ctpoeHuss atoMoB. CTpoeHne MetamioB. MeTtaiuinueckasi CBA3b U
METAJUIMYECKAsT ~ KpHUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMHYECKHUA  psij
HanpspKeHu MetamioB. Ousznueckue U XMMUYECKUE CBOMCTBa mMeTauioB. OOiue
crocoObl TMoslydeHus: MeTaioB. [loHsATHE O KOpPpO3UMM METaIOB, OCHOBHBIE
CrocoObl 3alIUThl UX OT Koppo3uu. CruiaBbl (CTajgb, YYTYyH, IIOPaTIOMUHHMA,
OpoH32a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIIILJICHHOCTH.

[lenouHble MeTAJUIBL: MOJIOXKEHUE B Ileproandeckoil cucreMe XMMHYECKUX
anemenToB Jl. M. MenaeneeBa, cTpoeHne MX aTOMOB, HaXOXIEHUE B NPUPOJE.
duznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusa). OKcuasl u



TUOPOKCUABl HaTpusd MW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB M HUX
COCJIMHCHUH.

[[lenoyno3eMenbHbIe METaJIbl MarHuii W KajJdbIMM: MOJ0XKEHHUE B
ITepuonnueckoit cucreMe xumuueckux snemMeHToB [. M. Menaeneesa, ctpoeHue
MX aTOMOB, HaxX0XJAeHUE B IIpupoae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MarHUs
U Kaiblus. Baxnelmme coeauHeHUs] Kainblus (OKCUI, TUAPOKCHI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [lepronueckoi cucTeMEe XMMHUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpOEHHUE aTOMa, HaXxOXJIeHUE B npupoac. PU3NYECKUE U
XUMHUYECKHE CBOMCTBA alfOMUHMA. AMDOTEepHbIE CBOMCTBA OKCHIA M THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
. MenneneeBa, CTpOEHHE aToMa, HaxoxJaeHWe B mnpupone. dusznueckue u
XUMHYECKHE CBOMCTBA ele3a. OKCuabl, THAPOKCUABI U coiu kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMH, H3yUYCHUE PE3YyJbTaTOB KOPPO3UHU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTECH B3aMMOJCHCTBHS OKCHJIA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO WCIOJIb30BAaHHUE BHJACOMATEPHUAIIOB),
HCCJIEOBAHUE CBOMCTB »KECTKOW BOJBI, IPOLIECCA TOPEHUA JKEJNE3a B KHUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUAEOMATEPHUAIOB), TPHU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEaKIIMi HAa MOHBI. MAarHWs, KaJIbIUs, aIFOMUHMS, IIMHKA, *Keje3a
(1) u xeneza (1), meau (11), HaGmrOICHKE U OTIMCAHUE MTPOIIECCOB OKPALTUBAHHS
IJJaMEHH MOHAMU HATpusl, Kajlusid ¢ Kajlblusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HUCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TUPOKCU]IA ATFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHenme
METAJJIbl U KX COCTUHEHUSD).

XuMHuA U OKpY:KaOLIaA cpeaa

BemectBa m Marepuansl B MOBCEIHEBHOW >KM3HM uesioBeka. bezomacHoe
WCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momorns npu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsA3HEHUE OKPYXKaIoIIel cpenbl (MpeaenbHas OMyCTUMAast
KOHIIEHTpaius BemiecTs, nainee — [1/1K). Pons xumMuu B perieHnn 3KOJOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAIIOB, TOJUMEPHBIC
MaTepHabl).

Mescnpedmemmnule céa3u



Peanuzamusi MeXnpeaIMeTHBIX CBsS3€d MpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 MCMOJIb30BAaHME KaK OOIIUX ECTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUH, SBISIOMINUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAay4HbIH (DaKT, rUnores3a, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KIacCH(HUKAIUA, TMEePUOJUIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJICTMPOBAHUE, W3MEPEHUE, MOJEINb, SBICHUE, MAPHUKOBBIN
s PeKT, TeXHOIOT U, MaTePUAIIbI.

dusuka: Martepusi, aTroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
U30TOIbl, PaAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUI 3apsijl, MPOBOIHUKH,
MOJYIPOBOJHUKY, JAMAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHWE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (U3MUYECKUE BEJIUYUHBI, €IUHUIBI U3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢ortocunres, apixaHue, Ouochepa, 3KocucTEMa, MUHEpAIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATeILHBIC BEUIECTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOIBI,
MI0JIC3HbIE HCKOTIaeMblIe, TOILJIMBO, BOJIHBIE pecypchl.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMBLI 110
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Ppe3ylbTaThl OCBOEHHUS TMPOTPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHOU JEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKUMHU
COIIMOKYJIbTYPHBIMH M J1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, NPUHSATHIMU B
oOIIIECTBE TMpaBUJaMU W HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOIO3HaHMsl, CAMOPA3BUTHS U COLUATIU3ALINHA 00YYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaronIuxcs
PYKOBOJICTBOBATbCSl CHCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OpUEHTAaUUHd W
pacUIMpEeHHE ONBITA JEATEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMoTHYECKOT0 BOCTIMTAHUS:

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HAcJIeJIMI0, TMOHMMAaHUs 3HAYEHUS XMMHYECKOW HAYKH B >KU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh TOCTOBEPHON HH(OpMaIuen o
NIEPENOBBIX JOCTHKEHHUAX M OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U OOIECTBA;

2) rPaKAaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUSI O COLUMAJIbHBIX HOPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM ¥ APYIHX  BHUAAX
JeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOW COBMECTHOM MAESTENbHOCTU MpH
BBINIOJIHEHUU Y4eOHBIX, TI03HABATENbHBIX 33]a4, BBIMOJHEHUM XHUMHYECKUX
HKCIEPUMEHTOB, CO3/IaHUU yUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpolecce 3TOW Y4eOHOH JesATeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TMOBEACHUE M TIOCTYNKM CBOMX TOBApHUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKON pEaklnH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTaBISIOLINE
OCHOBY JJIi TIOHUMaHUSI CYLIHOCTH HAay4YHOW KAapTUHBI MHpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUA MPUPOABI, B3aHUMOCBA3SX YEJIIOBEKA C
MIPUPOIHOM CPEIO, O POJIA XMMHUU B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NI03HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUW MO
XUMHH, HEOOXOauMble i1 OOBSCHEHHS HAOIIOAAeMBIX IMPOLIECCOB W SBIICHUH,
MO3HABATENbHOM, MH(OPMAIIMOHHOW M YMTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENBbHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, MOCTYINHBIMU TEXHUYECKHUMHU CpEeJICTBaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHI;

WHTEpPEC K OOyYCHHIO W TIO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K  caMOOOpa3oBaHWIO, TMPOEKTHOH U  HMCCIEAOBATEIbCKOU
JEATEIbBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBJICHHOCTH M YPOBHS OOyYECHHS B
JlaTbHEHIIEM;

4) popmMupoBaHHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pOBBI 00pa3 KWU3HH, OCO3HAHWE IOCIEACTBUM H
HEMPUATUE BPEHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsSI, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTU COOJIIOJIEHHS TMpaBWwil OE30MACHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3YUYEHUI0 Mpodeccuii U Tpyaa pa3IMiuHOTO poJia,
YBOKEHHE K TPYAy M pe3yibTaTaM TPYAOBOU AESITEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHWUW IO XUMHHU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHusl C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U TTOTPEOHOCTEHH,
yCHentHon npodecCHoHaNbHOW IeITEIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATLCA B MpO(ecCuoHaIbHOM Cpelie;

6) IKOJIOrHYeCKOr0 BOCIIHTAHUS:

HKOJIOTHYECKHU IIEIeCO00pa3Hoe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
JKU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, TOHUMAHHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOACHUS
MpaBUJI 0€30MMaCHOTO TOBEJEHHUS MPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJIy4aeMble NMPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBI3aHHBIX C OKPYXKAIOWIEH TPUPOTHON CPENOM, JIsI TTOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJbTYpbl, OCO3HaHMs TJOOQJIBHOTO  XapakTepa
AKOJIOTUUECKUX TMPOOJIeM M IMyTed UX pelIeHUs MOCPEACTBOM METOJOB XHUMMHH,
HKOJIOTUYECKOTO MBIIUJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTHBHOW U COLIMAJILHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMmeranpeaMETHBIX pe3yJIbTATOB BBIJACIHAIOT 3HAUYUMBIE IS
bopMHpOBaHUS MHPOBO33PCHUS OOICHAYYHBIC TOHATHS (3aKOH, TEOpHS,
MPUHITAI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIeCC, IKCIIEPUMEHT U APYToe.), KOTOPhIC
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpPEAMETaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHN U3 3TUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MUpA, U YHUBEPCAIbHbIC YU€OHbIE ACHCTBUS (I03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE OOECrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIICCTBICHHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHATHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKK, YCTAHABJIMBATH B3aMMOCBS3b C JAPYTMMH MOHSTUSIMHU), UCIIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJICTIBHBIX (DAKTOB W SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JUISl KIaCCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHYECKUX DPEaKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JICTYKTHUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TMOHATHS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCTIONIh3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH HIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHBIC MPEJCTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U ypaBHCHHE
XUMUYECKON PEaKIuu — MpU PEIIeHUN Y4eOHO-TI03HABATEIBHBIX 3a71a4, C YIETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYaEeMbIX O0OBEKTOB — XMMUYECKUX BEILIECTB U XUMUUYECKUX PEaKIIUH,
BBISBJIAAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aE€MBbIX IIPOIIECCaX U SIBJICHUSX.

ba3oBble ncciiegoBare/ibCKHe IeiCTBUA .

YMEHUE HCIIO0Ib30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakkKe B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHHUS TUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NPUOOPETEHNE ONBITa MO IUIAHWPOBAHWIO, OPTaHW3allMd M TMPOBEICHUIO
YYCHUYECKHX OKCIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3yJbTar, (HOPMYJIMPOBATH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIBITa, UCCIICIOBAHMS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIIIO
Pa3IMYHBIX BUJIOB U (POPM MpEJICTABICHUS, TTOTYyYaeMy0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUYECKH OLICHUBATh MPOTUBOPEUUBYIO WU
HEJI0OCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3INYHble METOABI M 3alpOChl MPHU MOUCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX ISl BBITIOJIHCHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEAEIEHHOrO TUIIA, IPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpPOI aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATH ONTHUMANIbHYIO (hOpPMY Mpe/icTaBIeHns UHHOPMALIUA U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyruMu opMamMu rpaduKu ¥ ©X KOMOMHAIIUSIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATH B TMpolecce Y4yeOHOU u
UCCJIEIOBATEIBLCKON JEATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMICTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOLIEH HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHUSl 3aJlaBaTh BOMPOCHl (B Xoje auanora u (WiM) JTUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMoh TeMbl, (OpMyJIMpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBITTOJIHEHHUS TIPEIOAKEHHOM 3a1a4H;

YMEHHSI ~ TPEACTAaBIATh  IOJYYCHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTY B YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
PE3YJIBTATOB BBIMOJHEHUS XMMHUUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIIbITa,
71a60paTOpHOI pabOThI O UCCIICIOBAHUIO CBOMCTB BEILIECTB, YIEOHOTO MIPOCKTA);

yMEHUSI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIILHOM M HCCIICOBATEIbCKON  JIEATEIbHOCTH TPU  PEIICHUH
BO3HUKAIOIUX MpoOJIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unui (o0CcyXneHusi, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICUCTBUM, OIIPENCICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U JpyTHE).

PeryasiTuBHbIE YHMBepPCcAJbHbIE YUeOHbIEe AeliCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPEAessaTh LENu AEATeIbHOCTH, IUJIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Hanbosee 3 (PeKTUBHBIE CIIOCOOBI peIICHUs] YYeOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATENbHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA  QITOPUTM JICMCTBUM TMPU BBIIOJIHEHUM 33aJaHUA C Y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPe/IjiaraeMble B YCIOBUH 3aJaHH.

MNPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB [0 OCBOCHHIO OOA3aTENBHOIO
COJIEpKaHUs, YCTAaHOBJICHHOIO JaHHON (enepanpHOi paboueld mporpaMMmoit,
BBIICJISIIOT: OCBOCHHBIE OOYYalOUIMMUCSA Hay4HbIe 3HAHHUS, YMEHHS M CIOCOOBI



NeucTBul, crenuduueckue IS OpeaMeTHON obmactu  «XUMHUS», BUIBI
JEATeIbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEPHpETaIi,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUX.

K xoniry o0yueHus B 8 Kkjacce nmpeMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHUMHWYECKUX MOHSTUN: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKUCJICHHS, XMUMHUYECKasl peakius, KiacCUuPUKAUs peakiuil: peakiuu
COCAMHEHUS, PEaKIUU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIHUU
o0MeHa, K30~ U SHJIOTEPMHUECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakiinu,
PO aTOMa, JJIEKTPOHHBIM CJOW aToMa, aTOMHAas OpOuTalb, pPaanycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HEMOJISIPHAs KOBaJIEHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAacCOBasi J0Jisl BEILIECTBa
(mpolLeHTHAs! KOHILIEHTPAIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TH TOHSTHUS MPY ONMUCAHUM BEIIECTB U UX MPEBPaIlCHU;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHHSIX,
MPUHAJIC)KHOCTh BEIIECTB K OIPEACIEHHOMY KJACCy COEAUHEHUMN I10
dbopmynaMm, BHJ XUMHYECKOHW CBsI3u (KOBaJICHTHasT W HWOHHas) B
HEOPTraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIcia Ilepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX IOJOXKEHHsS B llepmonnueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHa ABOTrajipo;

e ONUCHIBATL M XapakTepus3oBaTh TabamuHyto (opmy Ilepuogmdeckoit
CHUCTEMBl XHMHMYECKHMX OJJEMEHTOB: pa3Iu4aTh IOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «modoynas noarpynmna (b-rpynma)», Maneie u
OOJIbIlIE TEPHUOJIbI, COOTHOCHTh OOO3HAUEHUS, KOTOpPHIE HMMEIOTCS B
tabmune «llepuoamueckas cucremMa xumudeckux diemeHtoB JI. .
MenpeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsia sapa, oOIee Yucio IEKTPOHOB
U PACTIPEICIICHUE UX TI0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHAE DJIEMEHTBI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE pPeaKIuu (M0 YHUCIYy M COCTAaBYy Y4YacTBYIOIIMX B PEAKIUU
BEILIECTB, 0 TETIOBOMY 3 (PEeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIast OMMCAHKUE TTPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

POTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX TPEBpaAIlIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHMHYECKOTOo »dJeMeHTa 1o QopMmyie
COCIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIUH;

MIPUMEHSTh OCHOBHBIC OIEpAIlMU MBICIIMTEIBLHON ACATEIHPHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, O00OOIICHUE, CUCTEMATH3allMI0, KiIacCHU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CIIEACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUSI CBOWCTB
BEIIECTB M XHWMHUYECKHX PEaKIHMi, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSA — HAOJIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClenoBaTh ~ TpaBWIaM  TOJB30BAHUSA  XHUMHYECKOM  TOCYIO0M U
7abopaTopHBIM  000pYJOBAaHHMEM, a TaKXKe IMpaBuiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUUM C WHCTPYKIHMSAMHU TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO W COOHMpaHHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJa), HPUTOTOBICHUIO
PacCTBOPOB C OIPEICIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TMPOBOJAWTH  XUMHYECKHE  JIKCIIEPUMEHTHI  TI0
pacro3HaBaHHUIO PACTBOPOB IIEJIOYCH M KUCIIOT ¢ TIOMOIIBI0 HHANKATOPOB
(;mrakmyc, dheHonadTanenH, METHIOPaHK U APYTHUE).

K koHIy 00ydueHus B 9 KJjacce peIMETHBIC PE3YIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHNA: XUMUYECKUN
JIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AHMOH, IIPOCTOE BEIIECTBO,
CJIIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTEIEHb
OKHCJICHUS, XUMUUECKasl PEeaKIMsi, XUMUYECKasi CBA3b, TEIIOBOU 3(PPeKT
peakuuu, MOJdb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEAKIUMH HOHHOTO
oOMeHa, KaTauu3aTrop, XWUMHUYECKOE pPaBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEPHOCTh, XUMUUYECKasi CBA3b (KOBAJICHTHAsl, MOHHAsI,
METa/InYecKasi), KpuUCTauIMuecKkass pemérka, KOppo3usi METaslIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, NPEeAcIbHO JOMyCTHUMAas
xoHueHtpamus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHSATUHA U
MPUMEHSTH 3TU OHATHUS IIPYU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UJIi COCTaBieHUs (Qopmyi
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

ONPEICIISITh BAJIGHTHOCTD U CTENIEHb OKUCJICHUS XUMUUECKUX AJIEMEHTOB B
COCAMHEHUSX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COEIWHEHUU Mo ¢opmyrnam, BUJ XUMHYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIUHEHUH, THUI KPUCTALINYECKOM
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbici llepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHME: OINMUCHIBATh M XapaKTEPU30BATh
TabauuyHyo ¢opmy llepuoanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noarpymnmna (A-rpynmna)y U «mnodoyHas
noarpymnmna (b-rpymma)», mamele w OONbIIME TEPHOJBI, COOTHOCHUTH
0003HAYCHUS, KOTOPHIE HMMECIOTCS B IIEPUOAMYECKON TaOmHIEe, C
YUCJIOBBIMU  XApAaKTEPUCTHKAMH  CTPOEHUS  aTOMOB  XHMHYECKUX
2JIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee YHCIO DJICKTPOHOB U
pacrpeneneHie HMX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB AJIEMEHTOB M MX COEAUHEHUI B
npejenax MaJibIX MNEPHOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJ1acCU(UIIMPOBATh XUMUYECKUE DJIEMEHTbI, HEOPraHMYECKUE BEILECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUHU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, M0 M3MEHEHHUIO CTETICHEeW OKMCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME W CHEHUPUUECKUEe XUMUYECKHE
CBOWCTBAa INIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAsA ONHUCAHUE
npuMepaMi MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIUM;

COCTaBJIATh YPAaBHEHUSI AJICKTPOJIUTHUYECKOM JUCCOIMALUM  KHUCIOT,
LIEJI0YEH U COJIEH, MOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUN MOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETHYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIUid;
POTHO3UPOBATh CBOMCTBA BEIHIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYECKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCIIOBHUSX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMMHUYECKOro »dJeMeHTa 1o dopmyse
COCIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIUH;

coOnoaTh  MpaBuUjia  MOJb30BAHUSA  XMMHUYECKOM  MMOCYyIOM U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakKe mpaBuwia OOpamieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO U COOHMpaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMIMNEC  KAYeCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUJI-,
uonua-, kapbonat-, ¢ocdar-, cunmkar-, cyiabhar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS M WOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIIUTEIBLHON ACATENHHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIICHHWEe, CHCTEMATH3allMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSA3EH — MJIsi WM3Y4YEHUSI CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, ©eCTeCTBCHHO-HAyYHbIC METOAbl TO3HAHUS —
HaOJIFO/ICHUE, M3MEpPEHUE, MOJCIMPOBAHHUE, DKCIEPUMEHT (peallbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO 4acos
Ne HaumeHoBaHuUe pa3iesioB H DuekTpoHHbIe (HUGpPOBHbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XMMHUYECKHE MOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [JOK
' MPAKTUYECKOU JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BelecTBa 1 XuMu4eckue bubnuoreka [{OK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. ITonstue 6 0 0 bubnuoreka [IOK
' 00 okcHuaax https://m.edso00.ru/7f41837¢c
59 Bonopona.Ilonstue o kucnorax 8 0 1 bubmmnoreka HOK
' U COIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [{OK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHne aToMoOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

Ilepuoauueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKUX 35iemeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBS3b.
OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka IIOK
https://m.edsoo.ru/7f41837c

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBblie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHMe U yriayOlieHne 3HaHu| 5 1 0 bubnmnorexa [JOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
51 OO01m1ast XapaKTepPUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as xapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 brbmmorexa LTOK
' YIB! L-€p https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO0mras XxapakTepuCcTUKa XUMHIECKIX G LOK
nOIMoTeKa
2.3 VA- . Asor, 7 0 1
DIICMEHTOB TpYIIIbI. A3OT, hochop it i https://m.edso00.ru/7f41a636
COETMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHTOB |VA- bl YTJIEpO H 8 1 2 bubmmorexa LIOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCTUHECHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/JIbI M HX COeTUHEHU ST

. bubmuoreka [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 Baxkueiimre MeTasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kourpoabnbsie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuun. Ponp XuMuu B KU3HU 1 0 0 bu6mmorexa [IOK
yejoBeka. Tena u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
Ilonarue o MeTonax MO3HAHHUS B 1 0 0 bu6mmoreka [JOK
XUMHUH 05.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U IPUEMBI 1 0 1 bubnuorexa [IOK
oOparieHus ¢ 1abopaTOPHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmorexa [IOK
pazzieneHus: cmecei 12.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorexa [JOK
g . PHMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
ATOMSI 1 MOJICKY T 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 1
POCERE I (ORI BefetLna 0 0 26.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 bubmmorexa [JOK
YPIPHOE Y1 03.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK

1 X .
0 mrieckas popmyna. Banentnocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCUHEHUH 10.10.2023 = https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
Momnsipaast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKnue U XUMUYECKHUE SIBICHUS. bu6mmorexa [IOK
XumMuyeckas peakius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciIoBHs IPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PEaKIui 24.10.2023  https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XUMHYECKUE YpaBHEHUS 24.10.2023 = https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
. P 31.10.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukanus XHMHYECKUX peaKnii
18 (coenMHEHUs, PA3NOKECHUS bubmorexa HOK
P ’ 31.10.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneaucT. O0o0IeHne Bubmorexa OK
] B 07.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponpHas padora Nel mo teme bubnmoreka [JOK
«BermecTBa 1 XUMUYECKHE PEAKITAN 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnnorexka [HJOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023  https://m.edsoo.ru/ff0d448e




IIPOCTOEC BEUICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpOJia (peaKIuu OKUCICHUS bubmoreia OK
POAR WPETi ’ 14.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoO0bI MOTy4eHUs KHCIIOPO/Ia B
23 Ja0bopaTopun iqn OMBIHIJIerH(iTI/I bubmotexa [IOK
PATOPHILH TID ' 21.11.2023 https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ hexT XuMUIecKoi
24 peaKiuu, MOHATHE O bubnuoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHHUH, IK30- U 21.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKHUX PEAKIIHIX
Tomnuso (He(Th, Yrojib U METaH).
25 3ar SISHGEEI/qu];O?; . a, CIIOCOOBI iro bubmorexa HOK
P AR 28.11.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
[TpakTiueckast pabota Ne 3 o teme
26 «Ilonmydenne u coOMpaHue KUCIopoaa bubmorera [JOK
v . p posa, 28.11.2023  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonmopon — anemeHT u mpocToe bubnnorexa [JOK
BenlecTBo. Haxoxnenue B npupoe 05.12.2023  https://m.edsoo.ru/ff0d4ddoO
08 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuoreka [JOK
Boziopoja. [IpuMenenue Bogoposaa 05.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa [JOK
12.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOAOPO/Ia B bubmuotexa [JOK
naboparopuu 12.12.2023  https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 4 o teme
31 «[Tonydyenue u coOupanue BoAOpoIa bubmorexa HOK
i P AOPOa, 19.12.2023  https://m.edsoo.ru/ff0d4f42

U3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 19.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciaenus o06néMa, KOJIMYECTBA
33 BEIIECTBA r'a3a I10 €ro U3BECTHOM bubmorexa HOK
! N Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 ABHCHMIO PEaKI[UM HA OCHOBE 3aKOHA bubmorexa LIOK
ypas P ! 26.12.2023 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DduU3NYECKUue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 06 bubnnoreka [JOK
WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HackienHbie
37 n HI;HaCBIpeHHBII(: aCTBOPEHI B bubmorexa HOK
5 PacTEOPEL. 16.01.2024  https://m.edso0.ru/ff0d5b40
MaccoBas J10J1s BEIIECTBa B PaCTBOPE
[TpakTrueckast padota Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnuoreka [JOK
ompeneaEHHON MacCCOBOM JT0JIeH 16.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbhas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopon. Boga» 23.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
’ P 30.01.2024 = https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca




[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUU 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XuMU4eCKHE CBOMCTBA bub6nuoreka [IOK
KHUCJIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéBII) HI:)JI )CHI/U[ XI/IMI/IIIZSKI/IG bubmotexa [JOK
. YHEHI, 13.02.2024 https://m.eds0o.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX 20.02.2024 = https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnuorexka [JOK
HEOPraHWYECKUX COCAMHCHUI 20.02.2024 @ https://m.edsoo.ru/00ad9a50
49 O06o00mIeHNEe U CHCTEMaTH3aITHs bubmuoreka [JOK
3HAHUH 27.02.2024  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [JOK
on P 27.02.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKU KIACCHU(PUKATUU
51 XUMUYECKHX AJIeMeHTOB. [loHsATHE O bubmorexa HOK
' 05.03.2024  https://m.edso0o.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U
52 [Tepuoaudeckast CHCTEMa XUMUYCCKUX bubmorera [JOK
P 05.03.2024  https://m.edsoo.ru/00ada52¢c
anemeHToB /1. . MeneneeBa
53 [Teproabl, rPyIIIbI, TOATPYIIIEI bubmorexa LHOK
PHOARL TPYIIIH, HOXTPYL 12.03.2024  https://m.edsoo.ru/00ada52¢




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
siaep. M3oronsl 12.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMoB 3J1ieMeHTOB [lepuoanyueckoit bubmmorexa [JOK
proA 19.03.2024  https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTeprucTuka XUMHIECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHHUIO B bubmmoreka [JOK
[lepunonnueckoii cucreme /1. U. 19.03.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HayKH U npakTuku. J[. W. bubnuorexka [JOK
MenneneeB — y4€HbBIN, IEAATOT U 26.03.2024  https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHUYECKHUX HJIIEMEHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBs3b bubmmorexa [JOK
09.04.2024  https://m.edsoo.ru/00adac34
60 KoBasileHTHas noasipHas XUMUYECKas bubnnorexa [JOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAS XUMUYECKast bubnmoreka [JOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa [JOK
16.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubnnorexa [JOK
peakiuu 23.04.2024 = https://m.edsoo.ru/00adb076
64 OKHCIHATENN U BOCCTAHOBUTEIH bubmmorexa [JOK
23.04.2024  https://m.edsoo.ru/00adb076
65 KonTtponbHas padota Ne4 o reme bubnuorexa [IOK




«Ctpoenne atoma. XMMHYECKas 30.04.2024  https://m.edsoo.ru/00adh486
CBSI3b»

66 PesepBHbIit ypok. O60011€HNE U 1 0 0 bubnmoreka [JOK

cucTeMaru3anus 3HaHuil 30.04.2024 | https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6o0mIieHnE 1 1 0 0 bub6nuoreka [IOK

cUcTeMaTu3aIus 3HaHUI 14.05.2024  https://m.edsoo.ru/00ad9ch2

68 PesepBHbIil ypok. O0001ICHNE 1 1 0 0 bubnnoreka [JOK

CUCTEMAaTH3alMsl 3HAaHUH 14.05.2024  https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS oOpa3oBaTejibHbIE

padoThl padoThI
pecypchl

Ilepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 0 0 bubnuorexa [IOK
XUMHUYEeCKuX emenToB [l. U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKUX HIIEMEHTOB 1 0 0 bubmmorexa [JOK

R 06.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 bubnuoreka [IOK
HEOPraHUYECKHX BEILIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Buasl XuMU9eCKOM CBS3U U THITHI 1 0 0 bubmuoreka [JOK
KPUCTAINTNYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6




Kontponbnas padota Nel o teme

5 11 0 I
«[ToBTOpEeHUe u yruyOiaeHue 3HAHHA 90.09.2023
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
6 Kiaccudukamnms XumMuaeckux bubmuoreka [JOK
peakuuil o pa3JInyHbIM IIPU3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHUYECKOU
7 eakuu. [ToHATHE O TOMOTEHHBIX U buGnnorexa [IOK
P ' 27.09.2023  https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIUIX
TTonstue 0 XUMHYECKOM
paBHOBecHH. DaKTOPHI, BIUSIIONTHE
8 Ha CKOPOCTh XUMUYECKOU PEAKITUH H bubnmorexa LHOK
27.09.2023  https://m.edsoo.ru/00adc28c
IMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [JOK
peakimn 04.10.2023  https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUUECKON
10 nucconuanu. CUIIBHBIE U clIa0bIe bubmorexa [IOK
' 04.10.2023  https://m.edsoo.ru/00adcd68
AEKTPOJIATHI
11 Honusle ypaBHEHUS peaKIIUil bubnmorexa LHOK
P P 11.10.2023 @ https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHH B CBETE MPEACTABICHUI bubnuotexa [JOK
00 PIEKTPOIUTUYECKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIHAIANA
XuMHYecKre CBOMCTBA COJIel B
13 CBETE MpeJICTaBICHUH 00 bubmorexa HOK
. 18.10.2023  https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
14 ITonsTre o rugponuse conen bubnuorexa [IOK




18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnmoreka [JOK
3HaHUU 25.10.2023  https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Pemenne sKkCiepuMEHTATBHBIX bubmorexa HOK
25.10.2023 @ https://m.edsoo.ru/00addbfa
3a1auW»
KontponbHas padota No2 o teme
17 «DNEKTPOTUTUYECKAS TUCCOIUAIIUS bubmorexa HOK
P A LA 08.11.2023  https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO01mas XxapakTepuCTHKA raJIOTeHOB.
18 XHWMHYECKUE CBOMCTBA HA IPUMEPE bubmmorexa HOK
08.11.2023  https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. CossiHast KUCIIOTA,
19 XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE bubmorexa HOK
> HOTYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabora Ne 2 o Teme
20 «[Tomy4deHne CONMSTHOMN KUCITOTHI bubmorexa [JOK
. . ’ 15.11.2023  https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Beruunciienus mo ypaBHEHUsIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa [TOK
P ’ 22.11.2023  https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynisl 22.11.2023 @ https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIAA CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqnHeHU I bubnnorexka [JOK
B IIpUpO/ie. XMMUYECKHE CBOMCTBA 29.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo/1, CTpoeHHUe, bubnuorexa [JOK




(bu3HUECKre U XUMUYECKUE CBOWCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (bmnjecm/lle) u XI/Il\fI)I/I‘{eCKI/Ie bubmmorexa [JOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a

26 IIOJIy4YEHUS CEPHOM KUCIIOTHI. bubmmoreka [IOK
XUMUYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeabl COeTMHEHUSIMU
Ccephl

97 BrrunciieHue MaccoBOM JTOJIH BEIXOJA bu6mmorexa [IOK
MPOAYKTa PEAKIINHI 13.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa SJICMCHTOB

08 VA-rpynmnsl. A30T, bubnuorexa [IOK
pacrpocTpaHeHue B MPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6
(du3nyecKre U XUMUICCKIE CBOHCTBA
AMMHuak, ero puznuecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYICHUE U bubmmorexa [JOK

> HOIYH 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
ITpakTruyeckas padora Ne 3 o Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero bubmmorexa [JOK
o 1Y 20.12.2023 https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnuorexa [JOK
XUMHUYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb3oBaHnEe HUTPATOB U COJIEH

39 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmoreka [JOK
ynoOpeHuii. XuMHU4ecKoe 27.12.2023  https://m.edsoo.ru/00adf518

3arpsI3HEHUE OKPYKAIOLIEH CpeJibl




COCIMHECHUSAMH a30Ta
dochop. Oxeun dpochopa (V) u

33 dbocdhopHas kucnoTa, PU3NIECKHUE U bubmoreia OK
P . 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnonp3oBanue GocgaToB B
34 KauecTBE MUHEPATBHBIX YI0OPEHUH. bubnmoreka [JOK
3arpsisHEHUE TPUPOTHON CPEbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 npu zz[e (Ii))mnrt)leciie Y XUMHYECKUE bubmmorexa [TOK
PUPOAE, 17.01.2024  https://m.edsoo.ru/00adfdoc
CBOMCTBa
Oxcuipl yriaeposa, ux pusnueckue u
36 XUMHUYECKHE CBOMCTBA. bubnuoreka [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONu bubmorexa HOK
24.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnnorexa [JOK
KayecTBeHHast peakiys Ha KapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
non"
[TepBoHaYaIbHBIC TOHATHS 00
39 OpPTraHUYECKUX BEUIECTBAX KaK O bubmorexa HOK
31.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuwnii u ero coemuHeHust bubmorexa OK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
41 ITpakTuyeckas padora Ne 5. bubnuorexa [IOK
Pemrenue skciepuMeHTaNbHBIX 3324 07.02.2024  https://m.edsoo.ru/00ae0bf2




1o TeMe «BaxxHennime HeMeTauibl U
UX COEOUHEHU)

KontponbHas padota Ne3 mo teme

bubmuoreka [JOK

42 B i
((DAHCHIIIE HEMCTALIBE H X 07.02.2024 | https://m.edsoo.ru/00ae0el8
COCAUHCHHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX DJIEMEHTOB —

43 METaJI0B. MeTaninnyeckas CBsI3b U bu6mmorexa [IOK
MeTaJUTHYecKasi KpucTaInaecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METAILJIOB
XUMUYECKHE CBOMCTBA METAJJIOB.

44 DJIEKTPOXUMUUECKHUH PSII bubmmorexa [IOK

P . b 14.02.2024  https://m.edsoo.ru/00ae1156
HaMpPsDKEHUN METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MeTaioB. CiuiaBel. BerauciaeHus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIINU bubmmorexa LJOK
P P ’ 21.02.2024  https://m.edsoo.ru/00ae1156
€CIIM OJINH U3 PEareHTOB COAEPIKUT
IpUMECH

46 IlonsaTHe 0 KOPPO3UU METATIIOB bubmmorexa [TOK

PP 21.02.2024  https://m.edsoo.ru/00ael278
bu6nmnoreka [JOK

47
[Henourbre MeTaIb! 28.02.2024  https://m.edsoo.ru/00ael4b2

48 Oxcuabl ¥ THAPOKCUIBI HATPUS U bubnnorexka [HOK
KaJns 28.02.2024  https://m.edsoo.ru/00ael4b2

49 [lemouHO3eMENbHBIC METAILTBI — bubnmoreka [JOK
KJIBIAN 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxneiinme coeUHCHNS KaIbIIHs bu6nmoreka [JOK




06.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cHCTeMaTH3aIus
3HaHUH 13.03.2024
59 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs 13.03.2024  https://m.edso0.ru/00ae1886
[IpakTrueckas pabota Ne 6 o Teme
53 "YKEcTKOCTh BOIBI M METOEI €6 Eubmaorexa IOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
>4 ATroMHHHiL 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK
THAPOKCH]IA 27.03.2024 | https://m.edsoo0.ru/00aelc64
bu6mmoreka [JOK
o0 Keneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Kene3a bubnuoreka [JOK
(1) u xenesa (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI 10.04.2024
[TpakTuyeckas pabora Ne 7.
59 Pemrenue skcnepuMeHTaNbHBIX 33724 bubnmoreka [JOK
o Teme «BakHe#mme MeTaJlTbl 1 UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubmuorexa [JOK
COJICPKUT MpUMecH. Berancnenus 17.04.2024  https://m.edso0.ru/00ae1750

MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuuu




O0001IeHrEe U cUCTEMaTU3 AU

o1 3HaHUI 1 24.04.2024
KontponbHas padota Ne4 o reme

62 Z(I)B:;I;If;[;{:: METaJIJIbl U UX 1 94.04.2024

63 BemectBa u marepuassi B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA 15.05.2024  https://m.eds00.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnunoreka [JOK
OKpY’Karolen cpeabl 15.05.2024  https://m.edsoo.ru/00ae4270

65 Ponp x¥muu B pelieHun 1 bubnuorexka [JOK
HKOJIOTHYECKUX MPOOIEM 22.05.2024  https://m.edsoo.ru/00ae4270

66 PezepBHbiit ypok. O6001eHne u 1 bubnnoreka [JOK
CHUCTEMaTHU3aI1s 3HAHUM 22.05.2024  https://m.edsoo.ru/00ae0dOa

67 PezepBublit ypok. O60011eHUE U 1 bubnuoreka [IOK
CHUCTEMATHU3AINI SHAHUN 29.05.2024  https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o011eHne 1 1 bubmmorexa [IOK
CUCTEMaTHU3alus 3HAHUU 29.05.2024  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Ciaakos C.A.,
AxknmonepHoe obmectBo «M3aarenscTBo «lIpocBenienne»

» Xumus, 9 xnacce/ 'abpuensa O.C., Ocrpoymos WN.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemnienue

Tabmuubl: [lepuonnueckas cucrema XuMudeckux 3neMentoB . WM.
MenneneeBa, Tabiviia paCTBOPUMOCTHU, FICKTPOXUMUYECKUHN Psii HAPSHKEHUS

MCTAJIJIOB

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzauus-rpedoBanuii-@I"OC-0cHOBHOT0-00111€r0-00pa30BaHusl. -

MeTtoauueckoe-mocooue-mis-yanres. pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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