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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHUK Ha YpOBHE OCHOBHOT'O 001IETO 00pa3oBaHUs COCTaBIEHA
Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEeIbHON
pOrpaMMbl OCHOBHOTO o01iero oopaszoBanus, npeactaBieHHbix B GI'OC 00O, a
TaKkkKe Ha OCHOBE (QenepanbHON paboyeil MmporpaMMbl BOCHUTAHHS U C Y4ETOM
KOHIIENIMM MpEeNoJaBaHusl y4yeOHOro mnpenMera «XUMHsS» B 00pa30BaTENIbHBIX
opranu3anusx Poccurickoin denepanuu.

[Iporpamma 1o XuMUM [OAa€T MPEACTABICHHE O LEAX, OOIIEeH cTpaTeruu
00y4eHHMs1, BOCIIUTAHUSI U Pa3BUTHSA OOYHAIOIINXCS CPEICTBAMH y4€OHOTO MpEeAMETa,
yCTaHaBIUBAaeT o00sA3aTeNbHOE MPEAMETHOE  COJEp)KaHue, IMPeayCMaTpUBacT
pacupenesieHue €ro Io KiaccamM W CTPYKTYPUPOBAaHHE IO pasfenaMm U Temam
OpOrpaMmbl [0  XHMMHH, OIpPENENAEeT KOJUYECTBEHHbIE W  KaueCTBEHHBIC
XapaKTEPUCTHKU COAEPKAHMS, PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh HW3YYECHUS
XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JIOTUKU YY4EOHOTO
pouecca, BO3PACTHBIX OCOOCHHOCTEH O0O0yYaroIIMXCs, ONPENENseT BO3MOKHOCTU
opeaMeTa Ui peanu3aluu  TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHMs, a TAKKE
TpeOOBaHMI K pe3ysibTaTaM OOy4YeHHUs] XUMHUH Ha YPOBHE LI€JIEH U3yUEHHUs MTPEeIMETa
U OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIILHOM JAESITENBHOCTH OOyYaroUlerocs Io
OCBOEHUIO yUe€OHOI0 COJIepP KAHUA.

3HaHWE XHUMHUU CIY’)KUT OCHOBOM Ui (OpMHUPOBAHMS MHPOBO33PEHUS
oOyyaronierocs, ero nNpeACcTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEN MPEACTABICHUS O B3aUMONPEBPALLEHUAX SHEPTUU U
00 SBOJIOIMHU BEIIECTB B MPHUPOAE, O IMyTAX pEIICHUs II00aNbHBIX IpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DYHEPrE€TUUECKOM, IMUIIEBOU U
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEN AJI1 CaMOpa3BUTHS U OPMUPOBAHUS
KYJBTYpBI JINYHOCTH, €€ 0011el U PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBILIUICHUS M TBOPUECKHUX CIHOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HMX  CaMOCTOATENbHOM  y4eOHOM  JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HUCCJEJIOBATENbCKUX YMEHHMM, HEOOXOIMMBIX KaK B
NOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN eI TENbHOCTH;

3HAKOMUT CO CHeHU(pUKON HAYyYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI
LEJOCTHOIO B3IVISiAa HA €IUHCTBO MPUPOJBI M YEIOBEKA, SIBJISIETCA OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOM TPAMOTHOCTH 00Y4arOIINXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBjieHHS B OOYUYEHHHM XUMHUHU OOECIEUMBAIOTCA CHEIU(PUKOIM
colepkaHusi ~ y4eOHOro  mMpeAMeTa, KOTOpBhIM  SBISIETCS  MeJaroruyecku
aJanTUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKM XMMHUHU Ha OMNPENEIEHHOM dTamne e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYalOIIMMHUCS CUCTEMbl NEPBOHAYAIBHBIX MOHATUHA XUMHUHU, OCHOB
HEOPraHWYeCKOM XMMHM M  HEKOTOPBIX  OTHAEIbHBIX 3HAYUMBIX MOHSITHHI
OpraHU4eCKON XUMUU.

CrpyKTypa colepkaHusi MporpamMmbl IO XUMHUH C(HOpPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 mojxoja kK e€ u3ydeHuto. ConepkaHUE CKIIAJbIBAETCS M3 CHCTEMBI
MOHATUH O XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUA O XUMHYECKOU
peakuuu. OO0e O3TH CHUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO IPUHLHUITY
[IOCJIEOBATEIBHOTO PA3BUTHS 3HAHWK HAa OCHOBE TEOPETUYECKHMX IPEICTaBIICHUN
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUsS O CTPOEHUU aTOMa U XUMUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKOMN TUCCOLMAIINY BELIECTB B pACTBOPAX.

Teopernyeckne 3HaHMS  pPACCMATPUBAKOTCS HA OCHOBE  SMIIUPUYECKU
MOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJHOIO
YPOBHSI K JPYrOMY, BBINOJIHSASL (PYHKIMU OOBSICHEHHS] M MPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUSA U BO3MOXKHOCTEH MPAKTUYECKOTO NMPUMEHEHHUS U TOJYyYEHHUS M3ydaeMbIX
BELLECTB.

OcBoenne mporpaMMbl MO  XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOW COCTABIISAIONIEH HAYYHOU KapTUHBI MUpa B JIOTUKE €€
CUCTEMHOU TPHUPObI, LIEHHOCTHOIO OTHOIICHHS K HAy4YHOMY 3HAHMIO U METOJlaM
MO3HAHUS 3HaHUHM U3 paHee U3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyKaroumil MUp»,
«buonorus. 5-7 knacce» u «®duszuka. 7 Kiacc.

[Ipu u3ydeHun XUMUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XUMUUYECKOU
HAyKd Kak O0JacTH COBPEMEHHOTO0 €CTECTBO3HAHMSI, MPAKTUYECKON IEATEIBHOCTU
YeJloBeKa M KAaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KYyJNbTYphl. 3ajaya y4eOHOro
npeaMera COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEHIINX
(akTOB, MOHATUI, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHHUN, TOCTYIMHBIX 0000IIeHni
MHUPOBO33PEHUYECKOTO XapaKTePa, sI3bIKa HAYKU, B TPUOOIIEHUH K HAYYHBIM METOJ1aM
MO3HAHUSA TMPU M3YYEHHHM BEIIECTB M XMMUYECKHX peakuuid, B (HOPMUPOBAHUU U



Pa3BUTHH MO3HABATEIBHBIX YMEHUM U UX MPUMEHEHUHU B Y4EOHO-TI03HABATEIHLHOU U
y4eOHO-UCCIIEIOBATEIbCKON  JI€ATEIbHOCTH, OCBOEHUU MpaBmil  0E€30MacHOro
oOpalieHus ¢ BelleCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipy m3ydyeHHHM XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS Ba)KHOE
3HaYeHUe MPUOOPENN TaKue IeNd, KaK:

— (QopMHpOBaHHE HHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIHPHOMY NPHUHATHIO PEUICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaMpaBJICHHOCTh 00yUEHHUsI HA CUCTEMATUYECKOE MPUOOIIIEHIE 00yYarOIINXCs
K CaMOCTOSITENIbHOW TO3HABATEIFHOU JEATEIHLHOCTH, HAYYHBIM METOJaM MO3HaHWUS,
(OopMUPYIOLIUM MOTUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— o0ecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO 00YUYarOIIUMUCS
OTbITAa PAa3HOOOpPA3HON JEATENBHOCTH, TO3HAHWA W CaMOTO3HAHUSA, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHLMI), HMMEIOIUX YHHUBEPCAJIbHOE 3HAUCHHE MJIs
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opMmupoBaHue o0meld (QyHKUMOHAJIBHOM M  €CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHUM OOBSICHITh U OLIEHUBATH SIBJICHUS OKPY>KaIOILIErO
MUpa, UCTIOJIb3Ys 3HAHUS U OIBIT, MOTYyYEHHbIE TIPU U3yUYECHUN XUMUH, TPUMEHSTh UX
MIPH PEIICHUH TIPOOIIeM B TIOBCETHEBHOM JKU3HU U TPYAOBOH EATEIHHOCTH;

— (popmupoBaHue y 00y4arOmMXCsl TyMAaHUCTUYECKUX OTHOIIEHUN, TOHUMaHUS
[IEHHOCTH XUMHUYECKMX 3HAHUU JJIsl BBIPAOOTKH DKOJOTHYECKH IIeJeco00pa3HOro
MOBE/ICHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS
Y OKPYXKaroLIeW NPUPOIHON CPENb;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY IPO(HIIS U HATTPABICHHOCTH JaIbHEHIIIEr0 00ydeHuUS.

OO111ee yuCiIo YacoB, OTBEAEHHBIX I U3yUEHUSI XUMUHU HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusi, cocrapisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeo0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XUMHM B KHU3HU 4YellOBeKa. XUMHSA B CHCTEME HayK.
Tena u BemecTBa. @U3NYECKHUE CBOMCTBA BEWIECTB. ATrpEraTHOE COCTOSIHUE BEILIECTB.
[lonsTe 0 Meromax mo3HaHuA B XuUMHH. UucTthle BemiectBa U cMecH. CrocoOsI
pa3aeIeHNs] CMECEH.

ATOMBI W MOJEKyJNbl. XHUMHYECKHE dieMeHThl. CHMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThIe U ClOXKHBIE BeecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyisa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aTomMHas Macca. OTHOCUTENbHas
MOJIEKYJISIpHas Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTA B COETMHEHUH.

KomnyectBo BemecrBa. Monbs. Monsprass macca. B3anMOCBsI3p KOJIMYECTBA,
MacCchl M YHCIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3znyeckre U XUMHUYECKHUE SIBJICHUA. XHUMHUYECKas peakuus U e€ MpHU3HAKHU.
3aKOH COXpaHEHHUs MacChl BeUlecTB. XHUMHUeckue ypaBHeHUs. Knaccudukanus
XUMHUYECKUX PEaAKIUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCYy/0H, MpaBUjiaMu pabOThl B J1a0OpaTOpUU U
npuémamMu oOpalieHusi ¢ JadopaTOPHbIM O0OpPYAOBaHUEM, M3yYEHHUE U OINHCAHHE
¢u3nUecKuX CBOMCTB  0O0pas3loB HEOPraHMYECKUX  BEIIECTB, HaOII0/IeHUE
¢dusnueckux (MIaBjIeHUE BOCKA, TasSTHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE, KHTICHUE
M KOHJEHCAuusi BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYM, IMPOKAJIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICCTBUE MeJla C KUCIIOTOM) sIBICHUN, HAOII0ICHUE U ONTMCAHUE
MPU3HAKOB  TMPOTEKAaHUS  XMMHUYECKMX  peakiuii  (pa3jokeHue  caxapa,
B3aUMOJECMCTBUE CEPHOU KHUCIOTHI C XJIOpUAOM Oapusi, pas3iioKeHHWE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumojeiicTBre kene3a ¢ pactBopoM cosm meau (1),
U3y4YeHHE CIOocOO0B pa3elieHusl CMecel: C TMOMOIIbI0 MarHurta, (uibTpOBaHUE,
BbIIapUBaHUE, AUCTWLISALMUSA, XpoMarorpadus, MpOBEJECHUE OYHUCTKH MOBAapPEHHOU
CoNiM,  HaOMIoJeHWe M ONHCaHWe  Pe3yJbTaTOB  IPOBEJIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAcChl, CO3JAaHHE MOJEIEH MOJEKYI
(1rapocTepKHEBbIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 37a€MEHT M IpOCTOe
BeniecTBO. HaxoxkneHue Kuciaopoga B MOpUpoae, (PHU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenwms). Oxcunwl. [lpumenenne xucimopoma. CrmocoObr



MOJIYYECHHS KUCIIOpOa B JIAOOPATOPUU M IPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoie. O30H — ajIoTpoIiHas MOAUGUKAIIS KUCIOPOaa.

TemnoBoii 3P PeKT XUMUUECKON peakiinu, TEPMOXUMHUUYECKIE YPAaBHEHHUS, K30~
U SHJIOTEPMUYECKUE peakiuu. TOIIMBO: Yrojib W METaH. 3arpsi3HEHHE BO3AyXa,
yCHJIEHHE MMapHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemenT u npocroe BemecTBo. HaxoxaeHrne Boopoia B MpUpoeE,
du3nUecKrue U XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI MomydeHuss. Kucmorel
U COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBoMcTBA BOABL. Boxma kak pactBopurenb.  PacTBOpHI.
HacepimieHusle 1 HEHaAChIIEHHBIE PAcTBOpPHL. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast nossi BemecTBa B pacTBope. XUMHUYECKUE CBOKCTBA BOAbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoze M B KU3HU 4deinoBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHenuit. Oxcupapl. Kiaccuduxarus
OKCHJIOB:  cojieoOpa3ytoniue  (OCHOBHBIE,  KHUCIOTHBIe, amMOTEepHbIE) U
HecoseoOpaszyromue. Homenknarypa okcuoB. @u3nyeckue U XMuMUYECKHUE CBOMCTBA
okcuaoB. [TomyyeHne okcuoB.

OcunoBanusa. Krnaccudukaruss OCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. @DPuU3NMYECKME M XHWMHUYECKHUE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknarypa kucior. ®Pusznueckue u
XMMHUYECKUE CBOMCTBa KuCHOT. Psan aktuBHoctm MetamuioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenknarypa coseil. @uU3NMUECKHE U XMMHUYECKUE CBOICTBA COJICH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJCICHUE COJEPKAHUA KHUCIOPOJAa B BO3AYyXE, MOJIyYEHHE,
coOupanue, pacrmo3HaBaHWE W U3YYCHHUE CBOMCTB KHCIIOpOJa, HaboIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCJIOBHSL BO3HUKHOBEHUS U
peKpalieHus ropeHus (moxapa), O3HaKOMJIEHUE ¢ 00pa3liaMi OKCUIOB U OMHUCAHUE
WX CBOWCTB, TIOJy4YE€HUE, COOMpaHUE, paclo3HABaHUE M M3yUYEHUE CBOMCTB BOJOPOIA
(ropenue), B3auMojelcTBue Bojopojga ¢ okcupoM Menu  (ll)  (Bo3moxkHO
UCII0JIb30BAaHUE BUJIEOMATEPHUAIIOB), HAOJIOIeHHE 00pa31[0B BEUIECTB KOJUYECTBOM |
MOJIb, HCCJEIOBAHME OCOOEHHOCTEH pacTBOPEHHUsI BEUIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHHE PACTBOPOB C OMNPEACIEHHOW MacCOBOM AOJEH
pPacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJLI C MeTaUIaMU (HAaTpUeM U



KaJibliieM) (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHNE 00Pa3IloB
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHHE U3MEHEHHS OKPAacCKU
VMHJIAKAaTOPOB B PacTBOpax KUCJIOT W WIEJNOYEH, U3YUEHUE B3aUMOIEHCTBUS OKCUIA
Menu (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METAJIaMH, PEaKIUi
HEWTpaIu3aluy, IOJIYYEHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajijia IPyTUM W3 PacTBOpa COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHenmme K1acchl HEOPTraHUYECKUX COETUHEHUI.

Hepunoauyeckuit 3axkoH M Ilepuoguyeckas cucreMa XHMHYECKHX
jieMeHToB JI. WU. MengeneeBa. CrpoeHune aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble TOMBITKM KIACCU(PUKALUU XUMHUYECKUX dJjeMeHTOB. llonsrue o
rpynmnax CXOOHBIX 3JEMEHTOB (LIEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METAIbI,
raJIOr€Hbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEPHbIE OKCUABI U
TUAPOKCUIBI.

Ilepnognyeckuit 3akoH. llepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /l.
N. Menneneea. KopoTkonepuonnas u JiuHHOnepuoaHas gopmsl [lepuonnyeckoit
cucteMmbl xumudeckux dneMmeHToB J[. WM. MenneneeBa. Ilepuonsr u rpynmsl.
PU3NYECKHUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYeK  aTOMOB  MepBbIX 20  XMMHUYECKHUX  DJIEMEHTOB
Ilepnogmueckonr cucremsl JI. WM. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA Mo ero nonoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaaAnyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ilepuoauyeckoil CHCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. J[. WM. MenneneeB — y4€HBIA U
IrpaXIaHUH.

Xnmuueckass cBsa3b. KoBaneHTHas (moJiApHas M HEMNOJIApHAsA)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

CreneHb  OKHCIICHHS. OKHCIIUTENBHO--BOCCTAHOBUTEIBHBIE ~ PEAKIIMH.
[Ipouecchl OkuciIeHus: U BOCCTaHOBIIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

M3y4YeHHE OO0pa3loB BEIIECTB METAIJIOB M HEMETaNIOB, B3aHUMOJCHCTBHE
TUAPOKCUAA LMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, IPOBEIECHHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ IPUMEPbl  OKHUCIIHUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakiMu paszioKeHUs], COSTUHEHNS).

Mexcnpeomemmnuwie ceasu



Peannzanuss MexXnpeaMETHBIX CBA3€H IpU H3YYCHUM XUMUHA B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHH,
TaK W TOHATUH, SBJIAIOIIMXCS CHUCTEMHBIMU [JJII  OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mre ecTecTBEeHHO--Hay4YHbIE TMOHSATHSA: HAay4YHbIH (haKT, TMIIOTE3a, TEOpHUs,
3aKOH, AaHaJu3, CHUHTE3, KJIacCU(PUKalUs, TMEePUOAUYHOCTh, HAONIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUECKUI 3apsii, BELIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, (pU3nuecKkue BeIMYNHbI, €IMHULIBI U3MEPEHNUS,
KOCMOC, IUIaHETHI, 3BE311b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJIbI, MMOJIE3HBIE
HCKOIIA€MBbIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecrBo 1 XuMH4ecKasi peakuus

Ilepnognueckuit 3akoH. lleprnonnueckas cucremMa XMMUYECKUX JJIEMEHTOB /l.
N. MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NMEPUOJOB, KAJINs, Kb U UX COCIUHEHUN
B COOTBETCTBUH C ITOJIOKEHHUEM 3JIEMEHTOB B [leproanyeckon cuctemMe U CTpOEHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BHUJBI XUMHUYECKOM CBSI3U. THIBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU U
BUJla XUMHYECKOU CBSA3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KJJAcCaM HEOPTaHMYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEUIECTB.

Knaccudukanuys XuMU4eCKIX peakluil Mo pa3InyHbIM MPU3HAKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEILIECTB, 10 TEIIOBOMY 3P HEKTY, 10 N3MEHEHUIO
CTETNEHEW OKHUCIICHHUS XUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTanu3aropa). IK30- U SHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[lonsitTue o ckopoctn xumuyeckod peakiuu. [lonarue 00 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHsTHe O TOMOTEHHBIX M Te€TepOTreHHBIX
peakuusx. [lonstue o karanmusze. llonarue o xummyeckom paBHOoBecuu. DakTopsl,
BIMAIOIIME HA CKOPOCTh XUMHUYECKOM pEaKUUd U TOJIOKEHUE XUMHUYECKOrO
PaBHOBECHSL.

OKUCAUTENBbHO-BOCCTAHOBUTENBHBIE  PEAKIINH, AIEKTPOHHBIN OanaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~ pEAaKUMi €  HCHOJIb30BAaHHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopust 3M€KTPOIUTUYECKON OUCCOIUALMU. DJIEKTPOJIUTHI U HE3JIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MeXaHHM3M JHCCOUMALMU BEIIECTB C PAa3IMYHBIMU BHUIAMH
xuMuueckoi cBsizu. CreneHs nucconuanuu. CuiabHbIE U C1a0bIE 3JIEKTPOIIUTHI.

Peakuuyu noHHoro oOMeHa. YcinoBHs NMPOTEKaHMsI peaklnii MOHHOTO OOMEHa,
MOJIHBIE W COKpAalEHHbIE HWOHHBIE YypaBHEHUsA peakiuil. CBoiicTBa KHCIIOT,
OCHOBaHUU M COJIeH B CBETE MPEACTABICHUIN 00 3IEKTPOTUTHUECKON AUCCOIUAIIIH.
KauecTBeHnHbIe peakiuu Ha HOHBI. [loHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISIMU KpPUCTAUIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpaduTa W ajiMasza), CJIOXKHBIX BEIIECTB
(xJopuga HaTpHsl), UCCAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKiuu OT
BO3/EHCTBUS PA3IUYHBIX (DAKTOPOB, UCCIIETOBAHUE FTEKTPOIPOBOIHOCTH PaCTBOPOB
BEIIECTB, IIpollecca JAMCCOIMAMM KHCIOT, WIeloued U cojiel  (BO3MOXHO
UCIIOJb30BaHUE BHUACO MATEPUAJTIOB), IPOBEAEHUE OIBITOB, WIUTIOCTPUPYIOIINX
MPU3HAKYU MPOTEKAaHUs peakunuii HOHHOro oOMeHa (00pa3oBaHHE OCA/IKa, BBIJEICHHE
raza, oOpa3oBaHHE BOJbl), OMbBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX pEaKIUil (FOpEeHHEe, pPEaKkUWU pPAa3JIOKEHUs, COECIUHEHHUS),
pacno3HaBaHWE HEOPraHWYECKHUX BELIECTB C MOMOINBI0 KAYECTBEHHBIX PEakUWi Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3aa4.

Hemeranibl U MX coeinHEeHUA

O6miass  xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puU3MUecKkue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHOB. XMMHUYECKHUE CBOWMCTBA HA MMpUMeEpeE XJIopa (B3aUMOICUCTBHUE C
MeTajllaMHM, HeMeTajulamMH, mienoyamu). XiopoBojopoa. ConsiHas KHCIIOTa,
XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, MpuMeHeHue. [{eficTBre xyopa 1 XJI0poBO10poIa
Ha OpraHu3M 4esoBeKa. BaykHelme XJIOpHIbl U X HaXOXKIECHUE B IPUPOJE.

Ob6mrass xapakrtepuctuka d37aeMeHTOB VIA-rpymnmbl. OcOOCHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue W (PuU3MUECKHe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CePbl. AJTIOTPONHBIE MOAU(PUKALIUYA KUCIOpOa U
cepbl. Xumuueckue cBoiicTBa cepbl. CepoBomopoj, CTpoeHue, (U3HUECKUe u
XUMu4eckue cBoicTBa. OKCHABI CE€pbl KaK IPEACTABUTENHM KHUCIOTHBIX OKCHJOB.
Cepnas kucnota, pusnueckre 1 XUMUYECKUE CBOMCTBA (0OIIMe KaK MpeacTaBUTeNs
Kjacca KHUCIOT U crnenuduueckue). XUMHUECKUE DPEAKIMH, JIEKAIUEe B OCHOBE
IPOMBILUIEHHOTO CIoco0a MOJIy4eHUs CepHOM KucioTel. [IpumeHeHue cepHOi
kucaotel. CoiM CepHOM KHCIOThI, KAadeCTBEHHAs pEaklus Ha Cyab(ar-HoH.
Haxoxnenue cepsl M €€ COSOMHEHMM B NIpPUPOAE. XHUMHUYECKOE 3arpsi3HEHUE



OKpYXalollled Cpellbl COCAMHEHUSIMU cepbl (KUCIOTHBIC JOXKAH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILICHUS.

OOmiasi xapaktepuctuka syneMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEHH OKHCIEHUS. A30T, pacHpoCTpaHEHUE B TMPHUPOJE,
dusnueckre U xumMudeckue cporctea. KpyroBopoT azora B npupoje. AMMHAK, €ro
du3nueckue U XMMHYECKUE CBOWMCTBA, MOJIyueHHEe W mpumeHeHue. Colu aMMOHUS,
X (pusmyeckue M XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHAs peakius Ha
HMOHBl aMMOHHUS. A30THasg KHUCIOTa, €€ MOJydeHHe, (PU3NYECKUE M XUMHUYECKHE
cBoMcTBa (OOlIME Kak MPEeACTaBUTENS Kjacca KHUCIOT U crheruduueckue).
Hcnonp3oBaHre HUTPATOB U COJIE aMMOHUSI B KaUY€CTBE MUHEPAIbHBIX YI00pEHUM.
XHMMHUYECKOE 3arpsi3HEHUE OKpPYXKaloleld Cpelbl COCIUHEHUSIMH a30Ta (KUCIOTHBIC
JIOXKAH, 3arps3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). Docdop, amIOTPOIHBIC
moaudukarnmu Gochopa, pusudeckre u xumudeckue croiictea. Okcun hocdopa (V)
u ¢dochopHas kucinora, QU3NYECKHME U XUMHYECKHE CBOICTBA, IMOJIyYCHHE.
Ucnons3oBanue pochaTtoB B kauecTBE MUHEPATBHBIX YAOOPEHUH.

O6mas xapakrtepuctuka d37aeMeHTOB |VA-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETICHW OKUCIICHUA. YTIEPOH, aUIOTPOIHbIE MOIU(DUKAINH,
pacrpocTpaHeHrue B NpUpoje, Pu3nueckue M XMMHUUYECKHUE CBOMCTBA. AJICOpOIUS.
KpyroBoport yriepona B npupoje. Okcuabl yriepojaa, ux GU3sn4ecKkue 1 XUMHUIECKUe
CBOMCTBA, JCHCTBME HA IKUBBIE OpPraHU3MbBI, TIOJYYCHHE U TMPUMECHECHHE.
DKkoyiornyeckre NpoOJeMbl, CBs3aHHble ¢ okcuaom yriepona (1V), rumoresa
100aJIbHOTO TOTEIJICHUST KJIMMaTa, MapHUKOBBIN 3(pdekT. YronbHas kuciaoTa u eé
conmu, WX (U3MUECKHEe M XHUMHUYECKHE CBOWCTBA, TOJY4YCHHE W TPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-MOHBI. Mcronbp3oBanue kapOOHATOB B OBITY,
MEUITMHE, MPOMBIIIIEHHOCTH B CEIbCKOM XO35HCTBE.

[TepBoHaYaIbHBIE TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIMHCHHSX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STAaHOJ, TJIUIEPHUH, YKCyCHAsI KHUCJIOTA).
[IpupoaHbIe UCTOYHUKH YTIIEBOJAOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux mepepaboTku (OEH3WH), UX pOJib B OBITY W NPOMBINUICHHOCTU. [loHSTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCIKax, YIIIEBOIaX — M UX POJIU B KU3HU
yenoBeka. MaTrepuanibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUIECKUX COCTMHEHUI.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, TMOJIy4YE€HUE U
npuMmenenue. CoenuHeHus: KpeMHus B npupoje. OOiue npeacTaBieHuss 00 OKCUIEe
kpemHus (IV) u xpemHueBoi kuciore. CUIHMKaThl, UX HCIOJIb30BAHHE B OBITY, B
IPOMBIIICHHOCTH. BaxkHelie CTpouTelbHbIE MaTepHallbl: KepaMHuKa, CTEKIIO,
IIEMEHT, ©OeToH, keje300eroH. IIpoGiembr  Ge30macHOrO  MCHOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
IPOBE/ICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HaOIIOJEHUE MTPU3HAKOB UX
MPOTEKaHUs, OIBITHI, OTpaXkarouue (pusnueckre 1 XMMHIECKUE CBOWCTBA rajOreHOB
U UX COEIMHEHHMI (BO3MOXXHO HCIIOJIb30BAHHE BUAEOMATEPUAJIOB), O3HAKOMIICHHE C
oOpasliaMu XJIOPUJIOB (TajJOT€HUIOB), O3HAKOMJIEHHWE C oOpa3lamMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXXHO HCIIOJB30BAaHHUE BHJIEOMATEpPUANIOB), HaOIIOJCHUE
mpolecca OOyIIMBaHMs caxapa IO JEHCTBHEM KOHIICHTPUPOBAHHOM CepHOMU
KHUCIIOTBI, HW3Y4YCHHE XHUMHUYECKHX CBOMCTB pa30aBIEHHOM CEpHOM KHCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOM pEeaklMHM Ha CyJlb(paT-UOH U HAONIOAEHHUE MpU3HAKa €€
OPOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYECKHMMHU CBOICTBaMM a30Ta, gochopa u ux
COEIMHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
dochopHbIX ymoOpeHuid, moydyeHue, coOMpaHHe, paclO3HaBaHHE U HW3YUYCHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAU€CTBEHHbBIX PEaKIMii HA MIOH aMMOHMS U (ocdar-
VOH U M3y4YEHHUE NPU3HAKOB UX MPOTEKAHUSA, B3AUMOIECHCTBUE KOHLICHTPUPOBAHHOU
a30THOM KHCJOTBI C MeIbl0 (BO3MOXHO HCIOJIb30BAaHUE BUJIECOMATEPHAIIOB),
U3ydyeHUE MoOJeNiel KpUCTANIMYECKUX pemeéToKk anMmasa, rpadura, QymiepeHa,
03HAKOMJICHUE C MPOIECCOM aACOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM
VIIEéM W YCTPOMCTBOM MPOTHUBOTrasa, IMOJy4YeHUE, COOMpaHHWe, paclio3HaBaHUE U
U3YYEHHUE CBOWCTB YIJIEKMCIIOIO Tra3a, IPOBEICHUE KAaYeCTBEHHBIX pPEaKkUUd Ha
KapOOHAT M CHUJIMKAT-UOHBI U M3YYCHHE TTPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHUE C
MPOAYKUMEN CUIIMKATHOM MPOMBILIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHenmme HeMeTaJuTbl M UX COCTUHEHUS».

MeTaJuibl 1 X COeIMHEHUS

OO6m1ast xapaKTepucTUKa XUMHUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHUM MX
nonoxeHus B Ilepuoanueckon cucreMe xumuuyeckux aneMeHToB . 1. Menneneesa
U cTpoeHus atoMoB. CTpoeHne meTauioB. MeTtamndeckas CBA3b U METAJUIMYECKas
KpUCTAJNIMYECKAsT PEIIETKA. ODJIEKTPOXUMHUYECKUM psA HANPSHKEHUHM METaIJIOB.
dusnyeckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOmIMe CrocoObl MOJyYeHHUs
MeTtaisioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CmiaBbl (CTalb, YyTyH, MIOPATIOMUHHMN, OpOH3a) M UX NPUMEHECHHE B
OBITY Y POMBIILJIEHHOCTH.

[I{enounple MeTaiuibl: MOJOKEHUE B llepuonnueckoil cucteMe XHMHYECKHUX
anemeHToB JI. V. MeHueneeBa, CTpOo€HHE HMX aTOMOB, HAaXO0XIAEHHUE B MPUPOJIE.
duznyeckre U XMMUYECKHE CBOWCTBAa (Ha mpumepe HaTpus W Kanus). OKcuabl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MEea0uYHbIX METAJIOB U X COCIMHEHUIA.

[I{enoyHO3eMENbHBIE  METAUIBI  MAarHuid W KajbUUW: TIOJIOKEHHE B
ITepuoanyeckoit cucreme xumuueckux diueMeHToB . . MenneneeBa, cTpoeHue ux
aTOMOB, HaxoOXJeHHe B npupoze. Ousznueckne u XMMUYECKHE CBOMCTBA MATHUS U



Kanplusa. Baxueilve coeiuHeHUsT Kanblus (OKCUI, TUIPOKCUI, coir). KEcTKoCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJroMuHUA: noJIo)KeHUE B [lepuoandyeckon cucremMe XMMHYECKUX SJIEMEHTOB
JI. . MeHnneneeBa, CTpoeHHME aToma, HaxOXKIeHHE B Ipupone. dusmyeckue u
XUMUYECKUE CBOMCTBa amtoMuUHMsI. AMQOTEpHbIE CBOMCTBAa OKCHUJA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepruoandeckoin cucteme XuMU4YeCcKux 3iaeMeHToB J1. M.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B npupoac. OU3ndecKne 1 XUMUYECKUE
cBoricTBa sxene3a. Okcupawl, ruapokcuasl u conu sxkenesa (II) u xeneza (11l), ux
COCTaB, CBOMCTBA U MOJIYUYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C o0pa3llaMu METaUIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaAMHU,  HU3YYCHHE  pE3yJbTaTOB  KOPPO3UUM  METAVIOB  (BO3MOKHO
UCIIOJIb30BAaHUE  BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS  OKCHJIA
Kalbllud W HATpUs C BOJOW (BO3MOXXHO HCIIOJIb30BaHUE BUICOMATEPUATIOB),
VICCIIEIOBAHUE CBOWCTB JKECTKOM BOJIBI, IMPOLIECCA TOPEHUs XKeje3a B KUCIOPOJIe
(BOBMOXKHO  HCIIOJIb30BAaHHWE  BUJEOMATEPUATIOB),  MNPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PCAKIIUH HAa MOHBI: MarHWs, KaJabIUs, aJFOMUHUS, IIMHKA, Xxene3a (1)
u xeneza (Il), meaum (Il), HaGmromeHWe W oOmMHMCaHWE MPOIECCOB OKpPAITMBAHUS
IUTAMEHU HOHAMU HaTpus, Kalusg ¥ KaiblHUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U
TUJIPOKCUAA LUHKA, PEIICHUE SKCIEPUMEHTANBHBIX 33aJa4 No TeMe «Baxueniine
METaJUIbl U KX COCTUHEHUS».

XuMHS M OKPYKAKOLIAA cpela

BemectBa u marepuanbl B MNOBCEJHEBHOM JKW3HM 4YeloBeka. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKMX peakiui B ObITy. IlepBas momoinb mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeapl (mpenesibHas JOMycTHUMast
KoHIleHTpanus BemiecTB, gaiee — [1/IK). Ponbp xuMuu B pemieHur 3KOJIOTMYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3y4eHue oO0pa3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METaJJIOB, MOJUMEPHbBIC
MaTepuabl).

Mescnpeomemnmnuie ceazu

Peannzanust mexnpeaMETHbIX CBA3€Hd IpU HU3YYEHUM XUMUHU B 9 Kiacce
OCYUIECTBJISIETCSl Yepe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK W TMOHATUH, SBJSIIOIIUXCA CUCTEMHBIMM JUISI OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmiue ecTeCTBEHHO-HAy4YHbIE MOHSATHS: HAy4yHbIH (PaKkT, rumoresa, 3akKoH,
TEOpHsi, AaHajdu3, CUHTE3, Kilaccu(ukauus, TMEepPUOJUYHOCTh, HAOIIOJCHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHE, MOIEIb, IBJICHHUE, MAPHUKOBBINA 3D PEKT,
TEXHOJIOTHsI, MaTepPHAIbI.

dusnka: Marepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOIHI,
PalnOaKTUBHOCTb, MOJIEKyJIa, AIIEKTPHUYECKUIL 3apsi, POBOTHUKH,
MOJTYIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KpHUCTAIIMUECKas pelETKa,
CIUTaBbl, (PM3MYECKNE BETUYMHBI, €IUHUIIBI H3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO,
IUTaHETHI, 3BE37b1, CoNHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIbHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOTPAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE  pe3yJbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMsl JOCTUTAOTCS B XOA€ OOy4YeHHs XUMUU B €IAUHCTBE Y4YEOHOU U
BOCITUTATEIbHON JESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUHCKUMH
COLIMOKYJBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, HPUHATBIMUA B
oOuiecTBe MpaBWJIaMd M HOPMaMu TMOBEACHUS U CHOCOOCTBYIOT —IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALIMN 00yYarOIIUXCSl.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBATbCSl ~ CUCTEMOM  IMO3UTHBHBIX IEHHOCTHBIX  OpHUEHTAUUHd U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHOTHYECKOT0 BOCTIMTAHMSA '

LEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACIEQUIO, IIOHMMAHHUS 3HAYEHHUS XUMHUYECKOM HayKd B IKU3HHU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(pOpMaluei o
NEPENOBBIX JIOCTHKEHUSAX U OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS] O COLUMAJIbHBIX HOPMax U TMpaBUiIaX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIeA0BaTEIbCKOM, TBOPUECKON U IPYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTU K pPa3HOOOpPa3HOM COBMECTHOH [EATEIbHOCTH MPU BBINOJIHEHUU
y4eOHbIX, IMO3HABATENbHBIX 3aJ1a4, BBIMNOJHEHUUM XHUMHYECKUX DKCIEPUMEHTOB,
CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMONOHUMAHUIO U B3aHMMOIIOMOIIN
B IpolIecce 3TOM yueOHOU NeATeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U
IIOCTYTIKM CBOMX TOBApHIIEH C IMO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOH peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd W COCTABIIIOLIUE
OCHOBY [UUIsl TIOHMMaHUSl CYHUIHOCTH HAyYHOM KapTHUHBI MHpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA NPUPOABI, B3aMMOCBA3IX YEJIOBEKA C
IPUPOAHOU CPEAOH, O POJIM XUMUU B ITIO3HAHNUU ITUX 3aKOHOMEPHOCTE;

ITI0O3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJIYyYEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAMMBbIE MJIi OOBSICHCHHWS HAONIOAAEMBIX IPOIIECCOB W SIBICHUM,
MO3HABATENbHON, HMH(OOPMALIMOHHOW W YWTATENbCKOW KYJIbTYpbl, B TOM 4YHUCIE



HABBIKOB  CaMOCTOSTEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpO, JOCTYNHBIMH TEXHUYECKUMU CpPEJACTBaMU  HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYEHHI0O M TO3HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOCKTHOM U UCCIIEI0BATENbCKON JIEATETbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTU U YPOBHS OOyUEHHS B JaJIbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHMUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'0 OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3J0pPOBBIM 00pa3 »XWU3HH, OCO3HAHUE IOCIEACTBUI M HENpPHUITHE
BpPEIHbIX  NpHUBBIYEK  (YHNOTpeOJIEHUS  aJKOrojisi, HAPKOTHUKOB,  KypeHHS),
HEOOXOAUMOCTH  COONIOACHUS NpaBWJI  O€30MacHOCTH TpU  OOpalleHHH C
XUMUYECKMMHU BEILIECTBAMHU B OBITY U pEaNbHOW KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY H3Y4YEHMIO Mpodeccuil U TpyAa pa3InyHOro poja,
YBaXXEHUE K TPYy U pe3yJibTaTaM TPYAOBOU JAEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAaHUI 110 XMMHUH, OCO3HAHHBIN BHIOOP MHIAMBUAYATbHON
TPAaeKTOPUM MPOAOKEHUSI 00pa30BaHUS € YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XMMHH, OOILECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHEIIHOU
npo(heCCUOHATBHON N1€ATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUN, TOTOBHOCTb
aJIalTHPOBATHCA B MPO(eCcCHOHAIBHOM cpenie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIICHHE K MPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emjie, OCHOBE €€ CyIIECTBOBaHHUS, IOHMMAHHE IIEHHOCTH 3J0pPOBOTO H
O0e3omacHOro o00pas3a JKHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3znyeckoMy M TCUXHYECKOMY 3/I0pOBbIO, OCO3HAHHME LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MAaCHOTO MOBEJAEHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYalMSIX,
YIPOKAIOIINX 3I0POBbIO U )KU3HU JHOJEH;

CHIOCOOHOCTH TPUMEHATH 3HAHMS, TOJy4yaeMble MPU HM3YYECHUH XUMHHU, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYXAIOLIEW MPUPOJHOU CPENIOW, JJIsl MOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOM  KyJNbTYpbl, OCO3HaHMsS  IJIOOAJBHOTO  XapakTepa
AKOJIOTMYECKUX MpoOJieM U MyTedl MX pEeHIeHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIILIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIE IS
(dbopMHpOBaHKS MUPOBO33pPEHUSI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHUs, PUHIIMII,
runoresa, (akT, CUCTEMa, IMPOIECC, HSKCIEPUMEHT U JPYroe.), KOTOphIe
HCIIOJIB3YIOTCSL B E€CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M TMO3BOJIAIOT Ha



OCHOBE 3HAaHUM M3 ATHX MPEAMETOB (POPMHUpPOBATH MPEACTABICHHUE O I€JIOCTHOM
HAy4YHOM KapTUHE MHUpa, U YHUBEpCaJIbHbIC y4yeOHBIC NEUCTBUS (TIO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJIATUBHBIC), KOTOpbIE oOOecrmeunBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHHPOBAHUIO W OCYIIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUSI TPU OCBOCHUHU
3HAHUW: PaCKpPHIBATh CMBIC] XUMHYECKUX MOHSATUN (BBIJAEIATH WX XapaKTEpPHBIC
PU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C JIPYTMMH TOHSITHSMH), HMCIOJIH30BATh
MOHATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB M SBJICHUM, BHIOMpPATh OCHOBAHUS W
KpUTEpUM IS KJacCU(PUKAIMM XUMHUYECKUX BEIIECTB W XHUMHUYECKUX PEaKIIui,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3UM MEXKAY OOBEKTAaMU U3YUYECHUS,
CTPOHTH JIOTUYECKHE pacCyXJeHHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHHUE TPUMEHATh B TMpolecce TO3HAHUS TOHATUSA (MPEIAMETHBIC W
METanpeIMETHBIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIOJIb3yEMbIE B XUMUH,
MpeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC MPEIACTABICHUS —
XUMHUYECKUH 3HAaK (CHMMBOJ DJJIEMEHTA), XUMHUYeckas ¢opMmyja W ypaBHCHHE
XUMHUYECKON peakuu — MPH PEIICHUH Y4eOHO-TIO3HABATEIBHBIX 3aj]1ad, ¢ Y4ETOM
ATUX MOJEIBHBIX NPEACTaBICHUN BBISBIATH U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKK U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIui,
BBISIBJISITh ~ OOIME€  3aKOHOMEPHOCTH,  MNPUYUHHO-CJICICTBEHHBIE  CBS3U U
MPOTHUBOPEUMS B U3yUaEMBbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAa4€CTBE HWHCTPYMEHTA
MO3HAHMS, a TAK)KE€ B KAYECTBE OCHOBBI JjIsi ((OPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHUE OIbITa IO INIAHWPOBAHHMIO, OpraHU3alldd M  IPOBEICHUIO
VUCHHYECKUX DJKCIIEPUMEHTOB, YyMEHHE HaOJI0AaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpoJIeTIaHHOM padoTe.

PadoTa ¢ nngopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATHL HH(POpPMAILIHIO
Pa3JIMYHBIX BUJAOB W (OPM MpPEACTABICHUS, MOTYYAEMYIO W3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIONYJISIpHAS TUTEpaTypa XMMUYECKOTO COJIep>KaHMs, CITPABOYHBIE TTOCOOMS,



pecypcbl HTEpHETa), KPUTHYECKU OIICHUBATH MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO
uHpopMaIuio;

YMEHHE MPUMEHSTh PAa3IMYHbIE METOAbI M 3alpoChl MPU TMOHMCKE M OTOOpE
uH(GOPMAllMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX [IJIsl BBIMOJHEHUS
y4eOHBbIX U IMO3HABATENIbHBIX 3a7a4 ONpPENeNIEHHOTO THUIlA, TPUOOPETEHHE OIbITa B
o0NacCTH  UCMONB30BaHUA  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOl AKTUBHOI'O MCIOJIb30BAHUS PA3IHYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (pOpMy mMpeacTaBieHUs WHGOpPMALUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JUarpaMMmami,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE MHCIIONb30BaTh M  aAHAJIW3MpPOBaTh B Ipolecce ydyeOHOM W
UCCJIEI0BATENbCKOW JIEATEIbHOCTH HH(POPMALMIO O BIHMSHUM MNPOMBIILIEHHOCTH,
CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOIIEN TPUPOTHON CPEBI.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOJ€ JUaOora U (WIHM) AUCKYCCUH) IO CYILECTBY
oOcyxnaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPENJIOKEHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yJibTaTbl  IO3HABATEJIbHON
NEATEIBHOCTH B YCTHBIX M MMCBMEHHBIX TEKCTAX; JI€JATh IIPE3CHTALMIO PE3YJIbTaTOB
BBIMOJIHEHUST XMMHYECKOTO SKCIIEPUMEHTa (J1aOOopaTOpPHOIO OIbITa, JIaOopaTOpHOU
paboThI MO UCCIEAOBAHUIO CBOMCTB BELECTB, yU€OHOTO IIPOEKTA);

yMEHUs y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEJIbHOM U MCCIIEIOBATEIbCKON ACSITENIBbHOCTH MPU PEUIEHUU BO3HUKAIOLIUX
npobjsieM Ha OCHOBE Y4€Ta OOLIMX HWHTEPECOB U COIVIACOBAHUS MO3MLIMN
(obcyxnenusi, OOMEH MHEHUSIMHU, «MO3TOBbI€ IITYPMbD», KOOPJAWHAIUS COBMECTHBIX
NEeUCTBUM, ONpeNIeSICHUEe KPUTEPUEB IO OIEHKE KaueCTBa BBIMIOJIHEHHOW PabOTHI U
TIPYTHE).

PeryisiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITEIBHO ONpPENEsATh LEIu AEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJMUPOBATh M TNPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BbIOMpaTh HanbOosiee IP(HEKTUBHBIE CIMOCOOBI PEIICHUsS] Y4EOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHUPOBATH
NPEUIOKEHHBIM  AJITOPUTM  JECUCTBUM TMPU BBINOJHEHUH 3aJaHUM C y4ETOM
MOJIy4Y€HHUs HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSAX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHOM L€, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAraéMbI€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO  0053aTEILHOTO
COJICp)KaHMs, YCTAaHOBJEHHOTO JaHHOW denepaabHOll paboueil mporpamMMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIMUMHCS HAy4YHBbIC 3HAHUS, YMEHHS W CIIOCOOBI
NeuCcTBUN, crenuduueckue s TpeAMETHOM  oOmacth  «XUMHUS», BUIBI
NEATEIbBHOCTH IO  MOJIyYEHUIO  HOBOIO  3HAHUS, €ro  HMHTEPIPETAINH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHny oOydenus B 8 kjacce mpeamMeTHble pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PacKpbIBaThb CMBICI OCHOBHBIX XWMHYECKUX IMOHSITHUWA: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, IIPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS W HEOJHOPOJIHASA), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHas U
MOJIEKYJISIpHAss Macca, KOJWYECTBO BEHIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0Jisi XUMHYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA OO0BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JIEKTPOOTPULATEILHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPuKalus peakiuil: peaxkiuu
COCIMHEHMUSI, PEaKIUU Pa3I0KEHUS, PEaKIMy 3aMEICHUs, PEaKIui OOMEeHa,
9K30- U DHAOTEPMHUECKHE PEaKIHUH, TEraoBOM >(PdekT peakiuu, sapo
aToMma, JJICKTPOHHBIM CJIOM aToma, atroMHasi OpOUTallb, pagUyC aToma,
XUMHUYECKasi CBSI3b, MOJISIPHAsE M HEMOJISIPHAsT KOBAJIEHTHAsI CBSI3b, MOHHAS
CBSI3b, HOH, KATUOH, aHHOH, pacTBOP, MaccoBas J10J1s1 BEIIECTBA (MMPOLEHTHAS
KOHLIEHTpaIus) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHATUH U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIMOJb30BATh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTaBJICHUS ()OPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

e OINpEIENATh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHApHBIX COCIUHCHMSX,
CTENCHh  OKHUCJICHUSI  DJIEMEHTOB B OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K OINPENCIEHHOMY KJIAcCy COCIUHEHHM II0
dbopmynam, BUI XUMHUYECKOW CBsS3W (KOBAJIGHTHAss ¥ HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTb cmbica llepuommueckoro 3akona JI. WM. Menngeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOJNYECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT HX IMOJiokeHuss B llepuoandeckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaapo;

e OINUCHIBATH MW XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoamueckoit
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3INYaTh MOHATHS «TJIABHAS MOATpYMIa
(A-rpynma)» u «nobounas moarpynmna (b-rpynma)», Manbsie ¥ OoJbline



IEpUO/bI, COOTHOCHUTh OO0O3HAUEHUs, KOTOpbIE MMEITCS B TaOIMIE
«Ilepuonnueckas cucrema xumuueckux asnemeHroB Jl. . MenneneeBa» c
YHCIOBBIMUA XapPaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHUYECKHX AJIEMEHTOB
(coctaB u 3apsn sapa, oOUIee YUCIO 3IEKTPOHOB U PACIpPEACIICHHE UX I10
AJIEKTPOHHBIM CJIOSIM);

e KJaccupUUUPOBAaTh XUMHUYECKUE DSJIEMEHThI, HEOPTaHWYECKUE BEILECTBA,
XUMUYECKUE pEaKUHH (M0 YUCIYy M COCTAaBy YYACTBYIOIIMX B PEAKIHH
BEIIECTB, [0 TEIIOBOMY 3D PexTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMMHYECKHE CBOWCTBA BEILECTB
pa3IMyYHBIX KJIAcCOB, MOATBEPXKAas OMHUCAHUE MPUMEPAMU MOJEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

e TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHMS XUMHYECKHX TNPEBpaIlCHU B
Pa3INYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0O XHMMHMYECKOTO »3JIeMeHTa Mo (opMysie COEIUHEHMUS,
MacCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKON pPEAKLINH;

e IMPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AESITENbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHCTeMaTH3aIlMl0, KiIacCHU(UKAIIHIO,
BBISIBJICHHE TNPUYMHHO--CJICACTBEHHBIX CBA3€H — ISl M3y4YeHUs CBOICTB
BEIIECTB U XMMHUYECKUX PEaKInii, €CTEeCTBEHHO-HAYUYHbIE METO/IbI MTO3HAHUS
— HaONoIeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbIA U
MBICJIEHHBIN );

e CJENOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOW MOCY0M U 1a00paTOpHBIM
o0opyqoBaHMEM, a TakXKe TMpaBwiaM oOOpalieHusi ¢ BEUIeCTBaMU B
COOTBETCTBMM C HWHCTPYKIUSMU 1O  BBINOJHEHHUIO  J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BEUIECTB
(BomopoJa M KHCIOpOAA), MPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHON
MaccoBOM J0Jiell PAcTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U TPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHl IO PAClHO3HABAHMIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIbI0 HHAUKATOPOB (JIakMyc, (heHoapTaiernt, METUIIOPAHK U
TpyTHE).

K xoniy oOydenus B 9 kjacce nmpeamMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

e PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUYECKUN JIEMEHT,
aTOM, MOJIEKyJla, HMOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIIEHUS,



XUMUYECKasl peakiiysi, XUMUUYECKas CBA3b, TEIIOBOM A((EKT peakuu, MoJib,
MOJISIPHBIN 00BEM, pacTtBop, AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
AIEKTPOTUTHUICCKAS AUCCOIUAIINS, PEAKIIMH HOHHOTO OOMEHa, KaTaan3aTop,
XUMUYECKOE paBHOBECHE, O0OpaTuMple ©  HeoOpaTUMbIE  PEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTETD, BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHUE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XUMHUYECKas
CBsI3b (KOBaJICHTHAsl, MIOHHAs, METAJJIMYECKAs), KpUCTAIULINUECKasl PEIIETKa,
KOppO3Usl METAJUIOB, CIUIaBbI, CKOPOCTh XMMHUYECKOW pEaKIUU, MPEIeTbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKUX TMOHSATUUA U
IPUMEHSTh 3TU NOHATHUSA IPY ONMMCAHUY BEUIECTB U UX MPEBPAILLICHUII;
HCIIOJB30BaTh XMMUYECKYI0 CUMBOJIUKY I COCTaBJICHHUST ()OPMYJT BEIIECTB
Y YPABHEHHUN XUMUYECKHUX PEAKIIHM;

ONPENEIIATh BAJEHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3IUYHOTO COCTaBa, [PUHAMICKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COeMHEHUM 1Mo GpopmynamM, BUJ XUMHUYECKON CBI3U
(KoBaJIeHTHasi, UOHHAs, METAJINYECKasi)) B HEOPTAaHUYECKUX COCIUHEHUSX,
3apsii HOHA TI0 XUMHUYECKOM (popMyrie, XapakTep cpebl B BOAHBIX pacTBOpax
HEOPraHUYECKUX  COCAUHEHHMM, THUII  KPUCTAUIMYECKOW  PEIIETKU
KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica llepuommueckoro 3akona JI. WM. Mengeneesa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINHUCHhIBAaTh U  XapPaKTEPU30BATh
tabnuunyto (popmy Ilepuomuyueckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOBR:
paznuyaTh TIOHSATUS «IJIaBHas mnoarpynna (A-rpynma)» W «1moOodHast
noarpynna (b-rpynma)», Mamble W OOJBIIME TEPUOABI, COOTHOCHTH
0003HaYEHUsA, KOTOPhIE UMEIOTCS B MEPUOJUUYECKON TaOIuUIe, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M
3apsAn  Aapa, OoOIIee YWCIO DOJISKTPOHOB W paclpeielieHne UuxX TI0
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB D3JIEMEHTOB U WX COCIMHEHUN B MpeJieNlax MalblX MEPHOJIOB M
[JIABHBIX MOJATPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XMUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKUE peaknuu (10 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3((eKTy, MO0 M3MEHEHHIO CTENEHEH OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBaTh) OOMIME M CHEeNU(PUISCKHE XUMHUUYECKHE
CBOWMCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKAAsl OMNHUCAHUE



OpUMEPaMH  MOJICKYJSIDHBIX U HMOHHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKInii;

COCTaBJISITh YPABHEHHS AJICKTPOTUTHICCKON AUCCONMAIINN KUCIIOT, MIEI0UYeH
M COJICH, TOJHBIC W COKpAIEHHBIC YPAaBHCHHs PEaKIMi MOHHOTO OOMEHa,
ypaBHEHUS] pEaKIui, MOATBEPKIAAIOUMX CYIIECTBOBAHUE TE€HETHUYECKOU
CBSI3U MEXKJ1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3WPOBATh CBOWCTBA BEIMIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKaHUSI XHWMHUYECKHX TPEBPAIEHUNA B Pa3IUYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIHHYIO MOJIEKYSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHUMHYECKOTO »JJIeMeHTa 1o (opMyle COeIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO
XUMUYECKOMN peaKInu;

coOJI0/IaTh MpaBWIa MOJb30BAaHUSI XUMUYECKON MOCYAONW M JTaOOpaTOPHBIM
obopynoBaHuEM, a TakKe IMpaBWa OOpaIlleHHs C BEIIECTBAaMH B
COOTBETCTBUM C HWHCTPYKIIUSIMHA TI0  BBITIOJIHCHUIO  J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYSHHUIO U COOUPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriIEeKUCIIOTo ra3a);

MIPOBOJIUTH PEAKIIUH, TOATBEPIKIAOIINEC KAaYeCTBEHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB: PACMO3HABAaTh OMNBITHBIM TYTEM XJIOpHI-, OpOMHUA-, HOIWI-,
kapOoHat-, Qocdar-, cunukar-, cyab@ar-, TUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI M HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

PUMEHSTh OCHOBHBIC OIEpAIlMU MBICITUTEIBHON JIeATEIbHOCTH — aHAIHM3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3al1I0, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — I U3YYCHHUS CBOMCTB BEIIECTB M XWMHUYECKHX
peaKiMii, EeCTECTBEHHO-HAyYHbIE METOABl TIO3HAHUS — HaOIIOACHHUE,
WU3MEPEHHE, MOCIIUPOBAHUE, DKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JJeKTpoHHbIE (U(POBHIE)
KonTposabHubie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YernoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

' peaxiuu https://m.edso00.ru/7f41837¢c

Uroro mo pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnnoreka [JOK

' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bubnmnoreka [JOK

' HEOPTaHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakuuun

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XHMUYCCKHX dJIeMeHTOoB JI. 1.
Mennene-eBa. CTpoenue
aroma

Xumuueckast CBS3b.
3.2 OKHUCIIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

70

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
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

9 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeCKHE PeaKIUn
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mias XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.3 anemMeHToB VA-rpymisl. A30T, pochop u 7 1 bubnmorera LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
94 OO0mas XxapakKTepuCTUKa XUMHIECKIX 8 1 5 bubnmnorexa [JOK
' anemeHToB |VA-rpynmel. Yriepon u https://m.edso0.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

KPEMHUU U UX COCUHECHUS

Hroro mo pazaeny 25
Pa3znea 3. Merajliibl M X COeTHHEHHUS
. bu6nmorexa [IOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos 35
JIEKTPOHHbIE
Ne Jara uudposbie
T
/i eMa ypoka Beero KOﬁHTpOJIbeIe HpﬁaKTI/I‘IeCKI/Ie wysenus Hdara o0pa3oBaTe/IbH
PabOTHI PabOTRI (TLnan) U3YHEHHUS | pre pecypcenl
(®akr)
bubnnoreka
[Ipenmer xumuu. Pons xumuu B OK
1 KU3HU YeioBeka. Tena u 1 01.09 1
https://m.edsoo.ru
petiectsa /ff0d210c
bubnunoreka
2 [TonsiTue 0 MeTOAAX MO3HAHUS B 1 05.09 LHOK
XUMHH https://m.edsoo.ru
/ff0d227e
[TpakTryeckas padora Ne 1 bubnuoreka
3 «ITpaBuna paboTsl B 1abopaTopuu 1 08.09 LIOK
U IpUEMBI 0OpaIleHus C ' https://m.edso0.ru
1abopaTOpHBIM 000PYIOBAHUEM [ff0d23dc
bubnnoreka
4 YucThie BelecTBa U CMECH. ) 1 12.09 LHOK
Crioco0sl pa3zieneHus cmecei https://m.edsoo.ru
[ff0d26ca
bubnuoreka
[TpakTuyeckas pabora Ne 2 OK
5 «Pa3nenenue cmecell (Ha npumepe 1 15.09 1

OYHUCTKHU MTOBapEHHOW COJIN)»

https://m.edso0.ru
[ff0d28c8



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

bubauoreka

6 ATOMBI 1 MOJICKYJIBI 19.09 HOK
https://m.edsoo.ru
[ff0d2a6¢
Bubnuoreka
XUMHUYECKHE DIIEMEHTEI. 3HAKU OK
7 (CMMBOJIBI) XUMHYECKUX 22.09 1
https://m.edsoo.ru
3JIEMEHTOB 1FF0d2bes
bubanoreka
8 [IpocThie U CIOXKHBIC BEIIECTBA 26.09 HOK
https://m.edsoo.ru
[ff0d2a6¢
bubanoreka
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 29.09 HOK
https://m.edsoo.ru
[ff0d2d50
3aKO0H ITOCTOSHCTBA COCTaBa Buobnuoreka
10 BelecTB. XUMu4eckas popmyia. 03.10 LIOK
BaneHTHOCTh aTOMOB XUMHUYECKUX ' https://m.edsoo.ru
3JIEMEHTOB [ff0d2eae
Bbubanoreka
OTHOCHUTEIBEHAS aTOMHAs Macca. OK
11 OTHOCHTEBHAS MOJICKYJISIPHAS 06.10 1
https://m.edsoo.ru
Macca [ff0d323c
bubanoreka
12 MaccoBast 1011 XUMHYECKOTO 10.10 ITOK

9JICMCHTA B COCIMHCHHUH

https://m.edso0.ru
[ff0d350c
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bubauoreka

13 KonnuectBo BemectBa. Mouib. 13.10 LIOK
MounspHas macca ' https://m.edso0.ru
[ff0d5230
bubnmoreka
14 DuU3NYECKUE U XUMUYECKUE 17.10 HOK
SIBJICHUSI. XUMHUUYECKasl peaKIusi ' https://m.edsoo.ru
[ff0d37fa
bubnuoreka
15 [Ipu3Haku U yCcioBUSA NIPOTEKaHUS 20.10 HOK
XUMHYECKUX PeaKiui ' https://m.edsoo.ru
/ff0d3al6
bubnuoreka
16 3aKOH COXpaHEHHUS MaCChl 2410 HOK
BEILECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru
/ff0d3b88
bubnnoreka
Brruucnenust konmdecTBa, Macchl OK
17 BEILIECTBA 110 YPABHEHUSIM 27.10 1

XUMHYECKUX PEAKIUN

https://m.edsoo.ru
[ff0d5708



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Krnaccudukanus XuMHuecKux

bubanoreka

18 peakuuii (coeTnHeHHS, 07.11 HOK
« 6 ) https://m.edsoo.ru
pasiioKeHus1, 3aMeleHus, oOMeHa /fF0d3f34
M. B. JIoMOHOCOB — y4€HBbIii- BI/(I;SIJ(IHOTeKa
19 sHIMKIoneaucT. O0o0IEeHne U 10.11 1
B https://m.edso0.ru
cUcTeMaTH3als 3HaHHH 1FF0d40c4
KonTtponbHas pabora Nel no reme BI/(I;J;HOTeKa
20 «BemecTBa 1 XUMHUUECKHE 14.11 1
https://m.edsoo.ru
peariiHin /§£0d4290
bubnuoreka
Boznyx — cmecsk razos. Cocras
21 Bo3ayxa. Kucnopong — snement u 17.11 HOK
0 https://m.edsoo.ru
npocroe Bemecto. O30H 15044486
du3znuecknue U XUuMHUUECKHUE bubnnorekxa
29 CBOMCTBA KHCI0pOa (peakuuu 2111 [HOK
okHcieHus, ropenue). [lonstue 00 ' https://m.edso0.ru
OKcHIax [ff0d4614
23 CriocoOsI MoTy4eHus KHCIopoia B 2411 bubnuorexa



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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naboparopuu u [HOK
IpOMBILIEHHOCTH. [IprMeHenue https://m.edso0.ru
KHUCJIOpOJia /ff0d497a
TennoBoi 3 PexT XuMUIEeCKOM
bubnuoreka
peaKIuu, MOHSATHE O
24 TEPMOXMMHUYECKOM ypaBHEHUH, 28.11 HOK
o- N https://m.edsoo.ru
9K30- ¥ SHJOTEPMHUYCCKHUX 1044790
peaKnusx e
TomnuBo (HedTh, Yroib U MeTaH). bubsmorexa
25 3arpsi3HeHue BO3ayXa, CloCOObI 01.12 HOK
https://m.edsoo.ru
€ro Mpea0TBpaICHUS Iff0ddcda
IIpakTuyeckas padora Ne 3 o bubnuoreka
26 teme «llomydyenue u cobupanue 05.12 LIOK
KHMCJIOPOJIa, U3Y4YECHHE €T0 https://m.edso0.ru
CBOMCTBY [ff0d4ae2
Bbubnuoreka
Bonopon — anemeHT u npocroe
LHOK
27 BemiecTtso. Haxoxnenue B 08.12
https://m.edsoo.ru
fpupone /f0d4ddo
Bbubnuoreka
dusnueckue U XUMHUYECKHE OK
28 CBOICTBA Bojiopoja. [Ipumenenune 12.12 1
https://m.edsoo.ru
Bozopona /f0d4ddo
bubanoreka
29 [ToHsTHE O KMCIIOTaX M COJISAX 15.12 HOK

https://m.edsoo0.ru
[ff0d50d2
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bubauoreka

30 Crioco0bl ToTy4eHus1 BOAOPO/Ia B 1912 HOK
n1abopaTopuu ' https://m.edso0.ru
/ff0d4dd0
bubnmoreka
[IpakTrueckas padota Ne 4 o 1IOK
31 I1 0 22.12
teme «[lonmydyenue u co HpaHuHe https://m.edsoo.ru
BOJOPOJIa, U3yYEHHE €T0 CBONCTBY [§0d4f42
bubnuoreka
32 MossipHblii 00BEM ra3oB. 3aKOH 26.12 HOK
ABorajzipo https://m.edsoo.ru
/ff0d542e
Brruuncienus o0béMa, KOJIMYECTBA bubnnoreka
33 BEIIECTBA ra3a Mo ero U3BECTHOMY 29 12 HOK
KOJIMYECTBY BENIECTBA WJIH ' https://m.edsoo.ru
00BEMY [ff0d55a0
Brruncnenus 006EMOB ra3oB Mo bubnuoteka
34 YPaBHEHUIO PEaKlMi Ha OCHOBE 09.01 HOK
3aKO0Ha O0BEMHBIX OTHOIICHUHN ' https://m.edsoo.ru
rasoB [£f0d5708
bubnnoreka
35 d)nsunquKHe U XUMUYECKHE 1201 HOK
CBOMCTBa BOJIbI https://m.edsoo.ru
[ff0d587a
bubnuoteka
36 CocraB ocHoBanuii. [Tonstue 00 16.01 HOK

WHIUKATOpax

https://m.edsoo0.ru
[ff0d59e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708
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Bona xak pactBoputenb. bubnuoreka
37 HaceplmieHHbIe 1 HEHACHILICHHBIE 1901 HOK
pacTBopsl. MaccoBast 10J1s ' https://m.edso0.ru
BEILECTBA B PACTBOPE [ff0d5b40
[IpakTuyeckas padora Ne 5 o bubnuoreka
38 teme «IIpurorosiieHre pacTBOPOB 2301 HOK
C OIIpeNeNIEHHON MacCOBOU J0JIEH ' https://m.edso0.ru
pacTBOPEHHOTO BEILIECTBAY [ff0d5eba
bubnuoreka
39 KonTponbnas padota No2 mo teme 26.01 HOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru
/ff0d6342
bubnnoreka
40 Oxcupel: cocTaB, KIaCCU(PUKALINS, 30.01 HOK
HOMEHKJIaTypa https://m.edso0.ru
/ff0d664e
bubnnoreka
[Tonyuenue n xummdeckne
o HOK
41 CBOICTBA KHCJIOTHBIX, OCHOBHEIX U 02.02
https://m.edso0.ru
aM(pOTEpPHBIX OKCHJIOB I£f0d664e
bubnnoreka
42 OcCHOBaHUS: COCTaB, 06.02 HOK
KJ1accuukanms, HOMEHKIJIaTypa https://m.edsoo.ru
[ff0d67ca
bubnuoreka
43 [Tonyuenune n xummdeckne 09.02 LHOK

CBOMCTBA OCHOBAHUI

https://m.edsoo0.ru
[ff0d67ca



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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bubauoreka

44 Kucnortsr: cocras, 13.02 LIOK
KJ1accuukanms, HOMEHKIJIaTypa ' https://m.edsoo.ru
[ff0dfee2
bubnmoreka
45 HonqueHHe U XUMHYECKHUE 16.02 HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru
[ff0dfee2
bubnuoreka
Conu (cpeanue): HOMEHKIIATypa,
HOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE 20.02
. https://m.edsoo.ru
coonctsa /00ad9474
IIpakTuyeckas padora Ne 6. bubnuoreka
Pemenue skcriepuMeHTaNbHBIX HOK
47 27.02
3aj1a4 110 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru
HEOPraHWYECKUX COCAUHEHUI /00ad9b7c
bubnnoreka
['eneTnyeckas CBSI3b MEKIY
[HOK
48 KJIACCaMH HEOPTaHUIECKUX 01.03
. https://m.edso0.ru
COCHHHCHIH /00ad9a50
bubnnoreka
49 O606HVICHI/I€ U CUCTEMaTU3aLus 05.03 LIOK
3HaHUHN https://m.edso0.ru
/00ad9ch?2
KonrtponsHas padora Ne3 o reme BP(I)(EHOTeKa
50 "OCHOBHBIC KJIaCCHI 12.03 1

HEOPTraHUYECKUX COeqMHEHUN"

https://m.edso0.ru
/00ad9ela
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

[lepBbie NOMBITKU KIaCCUPUKATUU

bubauoreka

51 XUMHUYECKUX JIeMEeHTOB. [loHsTHE 15.03 HOK
https://m.edso0.ru
O IPYIIAX CXOJHBIX 3JIEMEHTOB 100adoffa
Ilepnonnueckuil 3aK0H U bubnuoreka
52 IIepnonnueckas cucrema 1903 HOK
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru
Menneneena /00ada52¢c
bubnuoreka
OK
53 11 22.03 -
FPHOIRL TPYIHIRL, HOPYHIH https://m.eds00.ru
/00ada52c
bubnuoreka
54 Crpoenue atomoB. CocraB 02.04 [HOK
aTOMHBIX siziep. M3oTomnbl https://m.edsoo.ru
/00ada342
CtpoeHue 3J1eKTpOHHBIX 000JI0YeK bubnnoreka
55 aTOMOB BHGMGHTOB 05.04 [HOK
ITepunonnueckoii cucremst . H. https://m.edso0.ru
Menneneena /00ada6bc
XapakTepucTuKa XUMHYECKOI0 bubnuoreka
56 JJIEMEHTA II0 €ro II0JI0XKESHHUIO B 09.04 [HOK
I[Teproauueckoii cucreme J1. U. ' https://m.edso0.ru
Menneneena /00ada824
bubnuoteka
3navenwue [lepuogmieckoro OK
S7 3aKOHa Ui Pa3BUTHUS HAYKU U 12.04 1

npaktuku. Jl. 1. MenneneeB —

https://m.edsoo0.ru
/00ada96e



https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada824
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58

59

60

Y4YEHBIM, IEJAror U rpak 1aHuH

DNEeKTPOOTPULIATEIILHOCTh ATOMOB
XUMHUYECKUX HJIEMEHTOB

HNonnas xumudeckas CBsI3b

KoBasienTHas nonsipHas
XUMHUYECKas CBS3b

16.04

19.04

23.04

bubnuoreka
LHOK
https://m.edsoo.ru
/00adaab8
bubnuoreka
LHOK
https://m.edsoo.ru
/00adac34
bubnuoreka
LHOK
https://m.edsoo.ru
/00adaab8

61

KoBanenTHas HCTIOJIAAPpHAA
XHUMHUYECCKasA CBA3b

26.04

bubnuoreka
HOK
https://m.edsoo.ru
/00adaah9

62

CreneHb OKUCICHUSA

30.04

bubnuoreka
HOK
https://m.edsoo.ru
/00adae28

63

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

03.05

bubnuoreka
HOK
https://m.edsoo.ru
/00adb076

64

OKHUCIINTEIIN U BOCCTAHOBUTEIH

07.05

Bbubaunoreka
HOK
https://m.edsoo.ru



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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/00adb076
KontponbHas padota Ne4 o teme BIE?IJ(IHOTeKa
65 «CTtpoeHne aToMa. XuMHUUYECKast 1 10.05 1
https://m.edso0.ru
CRASeY /00adbA86
bubnmoreka
66 Pe3epBHBII ypoOK. O606111eHHe u 1 14.05 LIOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru
/00adb33c
bubnuoreka
67 Pe3epBHbII ypoK. O606iueHI/Ie u 1 17.05 LHOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru
/00ad9ch?2
68 Pe3epBHbII ypoK. O606iueHI/Ie u 1 21,05 bubnuoreka
CHCTEMATHU3aIUs 3HAHUI [HOK)
69 PesepBHBIit ypok. O6o6fueHI/Ie " 24.05
CUCTeMaTH3aIysl 3HAaHUH
70 PesepBHBIit ypok. O606£116Hne u 28.05
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 70

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KVIACC

Kosau4yecTBo yacoB Jlara DJIEeKTPOHHbBIE
Ne uudpoBbIie
Tema ypoka Kontponbubie  Tpakruueckme  Wiydemus  AAT3 bp
n/n Bcero mydenusi  00pasoBaTe/bHbIe
paboThI paboTeI (maan)
( ¢pakr) pecypchbl
[Teproauyeckuii 3aKO0H. 01.09
bu6mmoreka [IOK
[Teproauueckas cucrema
1 1 https://m.edsoo.ru/00a
XAMUYECKUX di1eMeHToB /1. U. db59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU 05.09 bubimoreka [IOK
2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 https://m.edso00.ru/00a
MEePBBIX TPEX MEPUOOB db6b6
K 08.09 bubnuorexa [JOK
JaccupuKays 1 HOMEHKJIaTypa
3 1 https://m.edsoo.ru/00a
HEOPTaHMYECKUX BEIIECTB db7e2
N 12.09 bubmuorexa [JOK
Bunbl XuMu4eckoii CBS3M U TUIIBI
4 N 1 https://m.edsoo.ru/00a
KPUCTAITNYECKHUX PEHIETOK dbacé
KonTtponsHast padora Nel no reme 15.09
5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAHUU OCHOBHBIX Pa3/ieNioB Kypca
8 Knacca»
19.09 bubmuorexa [JOK
Knaccudukamnms xumuaeckux
6 1 https://m.edso0.ru/00a

peaKuurii Mo pa3IMYHbIM MPU3HAKAM

dbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XMMHUYECKOU

22.09

bu6mmoreka [IOK

7 peakuuu. [IoHsTHE O TOMOr€HHBIX U https://m.edso00.ru/00a
FETEPOTrCHHBIX PEAKLUAX dbe9a
[ToHsiTHE O XMMUYECKOM 26.09
paBHOBecHH. PaKTOPBI, BIUSAIOLINE bubnuoreka [IOK
8 Ha CKOPOCTh XUMHUYECKOW PEeaKkLuu https://m.edsoo.ru/00a
U MOJIOKEHUE XUMUIECKOI'0 dc28c
paBHOBECHS
29.09 bubmuorexa [JOK
OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC
9 https://m.edso0o.ru/00a
peaKiua dcade
Teopust 37K TPOTUTHUCCKOM 03.10 bubmmoreka [JOK
10 nuccoruanu. CUIbHBIE U clIa0bIe https://m.edsoo.ru/00a
BJIEKTPOJIUTHI dcd68
06.10 bubnuotexa [JOK
11 HonHbIe ypaBHEHHSI peakui https://m.edso0o.ru/00a
dd448
XUMHYECKHE CBOMCTBA KHCIIOT U 10.10
OCHOBaHHUI B CBETE MPEICTABICHUN bubnnorexa [IOK
12 5 pu https://m.edsoo.ru/00a
00 JIEKTPOIUTUICCKON dd5ds
JIACCOLHAIIN
XuUMUYECKHE CBOMCTBA COJIEH B 13.10 bu6mmoreka [JOK
13 CBeTe MpecTaBIeHuil 00 https://m.edsoo.ru/00a
AIEKTPOJIUTUYECKON JUCCOIHAITIT dd8h2
17.10 bu6nmoreka [JOK
14 ITonsTre o rugponuse conen https://m.edsoo.ru/00a

dd9d4



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O60061eHre U cucTeMaTHu3alus 20.10 bubmorexa LOK
15 . https://m.edsoo.ru/00a
3HAHUU ddd12
[TpakTrueckas padora Ne 1. 24.10 bubmmoreka [JOK
16 «Pelenne s3xciepuMeHTaIbHbBIX https://m.edsoo.ru/00a
3a71a49d» ddbfa
KontponbHas padota No2 o teme 27.10
«DIeKTpoIUTHYECKas bubmorexa [JOK
17 P https://m.edsoo.ru/00a
aucconuanus. XuMHIecKue ddeco
peaKIuu B pacTBOPAX» -
OO01as XxapakTepuCTHKA raJOreHOB. 07.11 bubimoreka [IOK
18 XHWMHYECKUE CBOMCTBA HA TIPUMEPE https://m.edso00.ru/00a
x10pa ddfe2
Xnoposogopon. ColisiHast KHCIIOTa, 10.11 bubnunoreka [JOK
19 XUMHUYECKHE CBOMCTBA, MOTYIEHHE, https://m.edsoo.ru/00a
MIPUMEHEHHE del04
[TpakTryeckas pabora Ne 2 o Teme 1411 bubnumoreka [IOK
20 «[TomyueHne ConsTHON KUCIIOTHI, https://m.edsoo.ru/00a
H3y4YEHHE €€ CBOMCTBY» de348
Boruncnenus no ypaBHEeHUsAM 17.11 bubnnorexka [JOK
21 XUMHYECKUX PEAKIUH, €CIIU OJUH https://m.edsoo.ru/00a
W3 peareHTOB JaH B U30bITKE de488
21.11 bubmmoreka [JOK
OO6m1ast XapakTepruCTHKa SJIEMEHTOB
22 VIA https://m.edsoo.ru/00a
PR de64a
23 AnnoTponHble MOIU(UKALIUN CEPHI. 2411 bubnnorexka [JOK

Haxoxnenue cepbl u eé

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



https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a

COEAMHEHHH B IIPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

de64a

CepoBoiopo/1, CTpOEHHUE, 28.11 bubmuorexa [JOK
24 (hU3UYECKHEe U XUMHUYECKUE https://m.edso00.ru/00a

CBOICTBa de802

Oxcunpl cepbl. CepHasi KHCIIOTA, 01.12 bubmmoreka [JOK
25 (hbU3UYECKHEe U XUMUYECKUE https://m.edso00.ru/00a

CBOICTBa, MPUMEHEHUE dea28

XUMUYECKHE peaKkliny, JIeXkKallre B 05.12

OCHOBE ITPOMBIIINIEHHOTO CII0c00a

MOJIyYEHUS] CEPHOI KUCIIOTHI. bubmorexa LHOK
26 https://m.edsoo.ru/00a

XUMUYECKOe 3arpsi3HeHne decsa

OKpY>KaroIen cpebl

COCTUHEHUSIMH CEPBI

Brraucnenme MaccoBoi 10N 08.12 bubnnorexa [IOK
27 https://m.edsoo.ru/00a

BBIX0/1a TIPOTYKTa PEAKIIUU dec8a

OO01mast XapakTepUCTUKa 3JIEMEHTOB 12.12

VA-rpynmnsl. A30T, bubnumoreka [IOK
28 pacnpoCTpaHEHUE B IPUPOE, https://m.edsoo.ru/00a

¢buznyeckre 1 XUMHUYECKUE deeab

CBOMCTBA

AmMHEaK, ero Gu3nvecKue u 15.12 bubnumoreka [IOK
29 XUMHUYECKHUE CBOWCTBA, MOTyYEHUE https://m.edso00.ru/00a

Y IPUMEHEHUE dfoo4
30 [IpakTuueckas pabora Ne 3 o Teme 19.12 bubnuoreka [IOK

((HOqueHHe aMMHaKa, U3y4YCHue

https://m.edsoo.ru/00a
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€r0 CBOICTB»

df180

A3oTHas KUCIOTa, e€ pusnueckue u 22.12 bubmorexa LHOK
31 UIMIeCKIe CBOHCTEa https://m.edsoo.ru/00a
df306
Hcnonb30BaHne HUTPATOB U COJIEN 26.12
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX bubmmoreka [JOK
32 ynoOpeHuii. XuMHU4YecKoe https://m.edso00.ru/00a
3arpsi3HEHUE OKPY)KAIOIIECH Cpe/Ibl df518
COCJIMHEHUSIMH a30Ta
dochop. Oxeua pochopa (V) u 29.12 bubaunoreka [IOK
33 dhochopHas kucimoTa, PU3NUECKHUE U https://m.edso00.ru/00a
XHUMUYECKHE CBOWCTBA, MOTyUCHHE df68a
Hcnonp3oBanue GocdaToB B 09.01
KaueCTBE MUHEPATHHBIX bubmorexa [JOK
34 . https://m.edsoo.ru/00a
ynoOpeHul. 3arpsi3HeHHe 420
IPUPOJHOM cpenbl hocdaTramu -
VYrnepon, pacnpocTpaHeHUE B 12.01 bubnmoreka [IOK
35 npupoje, Gpuzndeckue u https://m.edsoo.ru/00a
XUMHUYECKHUE CBOWCTBA dfd9c
Oxcunsl yriaepona, ux Gpusnveckue 16.01
M XMMHYECKHUE CBOMCTBA. bu6mmoreka [JOK
36 DKOJOTUYECKHE MPOOIIEMBI, https://m.edsoo.ru/00a
CBSI3aHHBIE C OKCUJIOM yTJepo/ia dfebe
(V)
19.01 bubmuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONU https://m.edso00.ru/00ae

006¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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[TpakTuyeckas padora Ne 4 o Teme

23.01

"[Tonyuenue yriaekuciioro rasa. bubmorexa LOK
38 https://m.edsoo.ru/00ae
KauecTBenHnas peakuus Ha 027e
KapOoHaT-MOH" T
[lepBoHayabHBIC TOHATHS 00 26.01 bubmmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae
COCAUHEHHUX YIIIEpOaa 054e
30.01 bubmuorexa [JOK
40 Kpemuuii u ero coenvnenus https://m.edsoo.ru/00ae
080a
[IpakTuueckas paborta Ne 5. 02.02
Pemenue skciepuMeHTAIbHBIX bubmorexa [TOK
41 . https://m.edsoo.ru/00ae
3a/1a4 1o Teme «BakHeimme 0bf2
HEMETaJUIbl U UX COCTUHEHUS
Kontponbnas padota Ne3 no teme 06.02 bubnnoreka LIOK
42 «BakHenme HeMeTalIbl ¥ UX https://m.edso0.ru/00ae
COCTUHEHU 0el8
OO6m1ast XxapakTepucTrKa 09.02
XUMHYECKHX DJIEMEHTOB —
MeTauIoB. MeTrayuinueckas CBs3b U bubmiorexa LOK
43 https://m.edso0o.ru/00ae
MeTaTn4ecKasi KpUCcTauindecKas 1036
pemérka. PU3nYeCcKue CBOMCTBA -
METaJIIOB
XHUMUYECKHE CBOMCTBA METAJIJIOB. 13.02 bubmmoreka [JOK
44 DIEeKTPOXUMUYECKUN P https://m.edso00.ru/00ae

HaHpH)KCHI/Iﬁ METAJIlJIOB

1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO6mmue cnocoObl MOTydeHHS 16.02
MetaiuioB. CriiaBel. Beraucnenus bubnuorexa [JOK
45 110 YPAaBHEHHSIM XUMHYECKUX https://m.edsoo.ru/00ae
peaKuii, €ClIv OJIMH U3 PEareHTOB 1156
COJICPKHUT TIPUMECH
20.02 bubmmoreka [JOK
46 [TonsTHE O KOPPO3UM METAJIOB https://m.edsoo.ru/00ae
1278
27.02 bubmuorexa [JOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
OKcHUIbI ¥ TUAPOKCUILI HATPUS U 01.03 Bubmorexa ITOK
48 P P https://m.edso00.ru/00ae
Kanus 14bh2
[IenouHo3eMeNbHBIC METAJIIBI — 05.03 bubmorexa [TOK
49 . . https://m.edso00.ru/00ae
KaJbIUA ¥ MarHui 1508
12.03 bubnuotexa [JOK
50 Baxxueinme coeTMHEHHS KaJIbIIHS https://m.edso0.ru/00ae
15e8
51 O0o001IeHNEe U CHCTEMATH3ALIHS 15.03
3HAHUH
.. .. 19.03 bu6mmoreka [JOK
JKécTkoCcTh BOBI H CIOCOOEI €€
52 https://m.eds00.ru/00ae
yCTpaHEHUS 1886
[TpakTryeckas pabora Ne 6 o Teme 22.03 bubnumoreka [IOK
53 "JKEcTKOCTh BOJBI M METOJEI €€ https://m.edsoo.ru/00ae

ycTpaHeHHs"

1ae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

02.04 bubmmoreka [JOK
54 AmroMuHuii https://m.edsoo.ru/00ae
1c64
A . 05.04 bubmuoreka [JOK
M(OTEpHBIC CBOMCTBA OKCHIA U
55 https://m.edsoo.ru/00ae
TUAPOKCUA 1c64
09.04 bubmuoreka [JOK
56 Keneso https://m.edsoo.ru/00ae
1d86
12.04 bubnuorexa [JOK
OKcHIBI, THIPOKCHIBI U COJTU
57 https://m.edsoo.ru/00ae
xenesa (1) u xenesa (111)
35e6
58 O000111eH1E U CUCTEMATHU3ALIS 16.04
3HAaHUU
[IpakTuueckas padbora Ne 7. 19.04
bu6mmoreka [IOK
Permrenue skcriepuMeHTaTBHBIX
59 . https://m.edso0.ru/00ae
3a7a4 1o TeMe «Baknaeimue 3408
METAJUIbI M UX COEIUHECHUS
Bpruncnenus no ypaBHEHUsAM 23.04
XUMHAYECKHX PEaKIUi, €CITU OJHH
W3 PEarcHTOB JIaH B U30BITKE WIN Brbmuorexa IIOK
60 https://m.edso0.ru/00ae
COJEPKUT TIpUMeCH. Boraucienus 1750
MacCOBOM JI0JIM BBIX0/1a MPOIYKTa
peakiuu
61 O000I11IeHIE U CUCTEMATHU3ALIUS 26.04
3HaHUHU
62 KonTponbHas padota Ne4 mo Teme 30.04



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

«BaxgelIme MeTajuibl U X

COCIMHEHUSD)
BerecTBa u Mmarepuaisl B 03.05 bubmmorexa [IOK
63 N p 1 https://m.edsoo0.ru/00ae
IIOBCCAHCBHOU XN3HU YCIIOBCKA
3f50
XUMHYECKOE 3arps3HEeHue 07.05 Bubmorexa LIOK
64 . p 1 https://m.edsoo0.ru/00ae
OKPYKaroIIeH Cpe/Ibl 4970
10.05 bubnuorexa [JOK
Ponb XuMuu B peliieHUH
65 1 https://m.edsoo.ru/00ae
9KOJIOTMUYECKUX MPOOIEM
4270
. 14.05 bubnuorexa [JOK
P . 0600
66 C3CPBHbIN YPOK © iﬂ cHue 1 1 https://m.edsoo.ru/00ae
CHUCTEMATHU3ALU 3HAHUI
0dOa
. 17.05 bubmuorexa [JOK
P . 0600
67 CCPBHDI YPOK © iHeHHe " 1 https://m.edsoo.ru/00a
CHCTEMATH3alAs 3HAHWI db33c
21.05 bubmmorexa [JOK
P i . 0600
68 C3CPBIBI YPOK ° iu cHue 1 1 https://m.edso0.ru/00a
CHCTEMAaTH3alus 3HaHUH 24.05
d9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus: 7 kace: yuebroe nocooue / lpoosrmies E.1O., Ko3nosa T.JI., T'onyouungas M.C.
— 2-¢ u3n. — Jlonenk: Mcrokwm, 2017. — 238 c.

2. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. — 4-e usa. — M.: [Ipocsenienue, 2016. —
207 c.
3. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 9 knace. — 2-e u3a. — M.: [Ipocsemenue, 2016. —
208 c.
4. I'apa H.H. Xumust: ypoku B 8 Kiacce: mocooue 1ist yIuTens.— 2-€ u3ll., nepepad. — M.:
[Ipocsemenue, 2014. — 127 c.
5. T'apa H.H. Ypoxku B 9 kiacce. Xumus. K yue6nuky I'.E. Pynsutuca, ®@.I'. ®enpamana
«Xumus. 9 knace» — M.: IIpocsemenue, 2009. — 96 c.
6. 'apa H.H., I'abpyceBa H.1. Xumus. 3agauHuk ¢ moMOUTHUKOM. 8-9 kiaccsl. 4-e u3g. — M.:
[Ipocsemenue, 2013. — 96 c.
7. Terpaap nist 1abOpaTOPHBIX OMBITOB M MPAKTHUYECKUX PpadoT 1 8 Kiacca / YaeOHoe
nocobue / coct. poodsimes E.FO., Pazymosa H.I'. u ap. — Hounenk: Ucroku, 2020 — 28 c.
8. Terpanp 11 1a00pPATOPHBIX OMBITOB M MPAKTUYECKUX padoT g 9 kiacca / YueOHoe
nocob6ue / coct. poodsrmes E.FO., Pazymosa H.I'. — Jloneuk: Mcroku, 2020 — 30 c.
MyJabsTHMeIuiHbIE TOCOOUS:

1. Xumus. 8 knacc. Dnekrponnoe npuioxenue (DVD) k yuebnuky Pymsutuca I'.E.,
®enpamana ©.I°., 2016

2. Xumus. 9 kiacc. DnektponHoe npunoxenue (DVD) k yueonuky Pynsutuca I'.E.,
®enpamana ©.I°., 2016

3. Actadnen C.B. Ypoku XxumMuu ¢ npuMeHeHneM UH()OPMAIIMOHHBIX TeXHOJIOTHi. 8—9
kiacc. — M.: «I'nmodyc», 2009.

4. JlenucoBa B.I'. Macrtep-knacc yuurtens xumuu 8-11 xiaccsl.— M.: «I'modyc», 2010.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

[Topran pynaameHnTanpHOrO0 XUMHUeckoro ooOpazosanus Poccuu // chem.msu.su
[Toaroroska k EI'D // http://www.fipi.ru/

[TpaBoBoii BeO-caiiT mist gereit u moapocTkoB // school-sector.relarn.ru
[Tonesnas undopmanus no xumuu // alhimikov.net

O6pazoBaTenbHbIN caidT o xumuu // alhimik.ru

HoBocTHoit xumuueckuii caiit // chemworld.narod.ru
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B naHHOM JOKYMEHTE MPOHYMEPOBaHO,
poumypoaauo W CKpeM/IeHO MedaThio
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C.H. Kanaps




