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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OcHOBe denepaibHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIYXUT OCHOBOM [yIsi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopMupOBaHUsI KyJIbTYPhI JUYHOCTH, €€ 00111ei U (PYyHKIITMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTNXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aToMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYrOMYy, BBINOJHSAS (QYHKIMH OOBSICHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN H
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KAK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KJIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAlMM K OOYy4YEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COAEPKAHUE OBYUYEHUA

8 KVIACC
IlepBoHa4yabHBIC XMMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€OBEKa. XUMHSI B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClI0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3akOH TMIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 101 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuéMaMu oOpalleHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKUCAHUE
(¢u3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUH, HAOIOACHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3JelieHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAHUE  PEe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(11IapOCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpoctoe
BelecTBo. Haxoknenue kucimopoia B mOpupoie, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrnocoOsl
MOJIyYeHHUS] KHUCIIopoJa B JabopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MoU(pUKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmorel u comnu.

MomnsipHbiii 00bEM razoB. Pac4€Thl M0 XUMHUYECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nWyecKMe W XHUMHYECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnueckas CBSI3b MEKY KJIaCCaAMU HEOPTraHUYECKUX COCITMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (MoXkapa), O3HaKOMJIEHHE C O0Opa3laMu OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YCHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOOpoaa (ropeHme), B3aumMozeicTBre Bogopona ¢ okcuzgoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpreM ¥ KaiubllieM) (BO3MOXKHO HCIIOJIb30BaHHE BHIACOMATEPHAJIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,



uzyuyeHue B3aumopeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C METajulaMH, pPEaKkUui HEUTPAIN3ALNH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme KiaacChl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBSf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKM KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEPHBIE OKCHIBI
U THUJIPOKCHU/IBI.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAs  (HOpMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BuUTHs Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCSI 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX



IOHSATUM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU JUI OTIACJIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYUHbIE MOHATHS: HAYYHBIN (aKkT, TUIIOTE3a, TeOopus,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMs, M[EePUOJUYHOCTb, HAONIIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@du3uka: marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (PU3NUYECKUE BEIMYMHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BeiecTBo U XuMHYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XMUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE O XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BaHUECM  MCTOda
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHUII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHbIe peakiny Ha MOHBIL. [IoHATHE O TMApOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE BJIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, LIEI0YEed U COJIEH
(BO3MOYKHO  MCIIOJIb30BAaHME  BHJEO MAaTEepUaioB), IPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ NPHU3HAKM  NPOTEKAHMS  peakuuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakluuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmas xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKHue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalaM{, HEMeTallaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsHass KucimoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelnue XJIOpHIbl U HX
HaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHue W (pU3MYecKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W cheuu@uyeckue). XHUMUYECKHE pPEaKIuH,
Jekale B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MONyYeHHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! peaKIMs Ha
cynb(dar-uon. Haxoxaenue cepbl U €€ COCNUHEHWA B MPUPOJie. XUMHYECKOE



3arpsi3HCHUE OKPYKAIONIEH Cpeabl COCMMHEHUSIMH Cephl (KUCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 3meMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydeHne u mpuMeHeHne. Com aMMOHWS,
X QU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3HUYECKHUE U XMUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaoTa, pu3NIecKUe 1 XUMHUIECKUE CBOIMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIE
MoAU(UKAIIMKM, PACHPOCTpaHEHUE B TNpuUpoje, (U3MYecKne U XUMHYECKUE
cBoiicTBa. Ancop6Ouus. KpyroBopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIyYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumoresa riao0albHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHUE CBOMCTBA,
NMoJIydeHHe W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaUaNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX TmepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yriieBojgax — U X
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMenenue. CoenuHeHuss KpeMHust B mpupoje. OOmue mnpeacTaBieHus 00
okcuae kpemuusa (IV) m kpemuueBoi kuciaore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOoUTeIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsI, ONBIThI, OTpa)Kalwliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HMCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIeHHON CEpPHOM KUCIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha CyJb(aT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), o0pa3aMu a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIy4YEHUE,
coOupaHue, paclo3HaBaHWE UM U3YUYEHHE CBOMCTB aMMHUakKa, IPOBEJCHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMUECKUX pEelIETOK ainMasa, Trpaduta, (QyiiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, cOOMpaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJICHHE KauyeCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHME IPU3HAKOB UX INPOTEKAHUs, O3HAKOMIICHHE C
IPONYKIMEH CUJIMKATHOM TPOMBILUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMETaIUIbl U UX COCTUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraunyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl TosyyeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uH. CruiaBbl (CTallb, YYTyH, IJIOPAJIFOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounbie MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anemeHToB /. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIIBI U
TUAPOKCUIBl HATpus M Kanud. [IpumeHeHne IIeNoYHBIX METAIOB U HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHMM W KaJdbLUH: TIOJOXKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B TIpupojie. Pusnyeckue 1 XuMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiimue coeavHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AsnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHe aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepponnueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOEGHHE aroMa, HAaxXOXxAeHuWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. Okcubl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NUYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJbTaTOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEJOBAHUE CBOMCTB KECTKOM BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIUM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabGIrOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxuelime
METAJLTBI U KX COSTUHCHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpaius BeuecTs, naiee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuui IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceazu

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU U3YUYEHUH XUMHUHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX



MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBINH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHE, NapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsijl, MPOBOJHUKHU,
NOJyIPOBOJHUKHU, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IUHHUIBI U3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIC
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIIAeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI IO
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATHBI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHHUS TMPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHMs] XMMHUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIILHOW JICATEIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIFTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, TPHHSTHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATA3AINH O0yJarOIINXCSI.

JIM9HOCTHBIE  pE3yJdbTAaThl  OTPKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM IMO3MTHUBHBIX IICHHOCTHBIX OpHCHTAllUHd W
pacIIipeHne OTbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
¥ HAyYHOMY HACIICJMI0, TIOHUMAHUS 3HAYCHHS XUMHUYCCKOW HAyKH B HKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(pOpMaiuei o
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUCCTBECHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaskAaHCKOr0 BOCIIUTAHMUS:

NPEJCTABICHUS O COIHMAIBHBIX HOpMax H MpaBUaX MEXJIMYHOCTHBIX
OTHONICHUH B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIICCTBEHHO
MOJIE3HOH,  y4eOHO-MCCIIEOBAaTENbCKOM, TBOPYECKOH W  APYTHX  BUAAX
NeATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATEITLHOCTH TpHU



BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJa4, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
YU B3aUMOIIOMOIIM B TIpolLiecce HTOW y4YeOHOM NESITENIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEACHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMUYECKOM pEeaKluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUSA HAyKH U COCTABISIOIINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPENIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE JJIsi OOBSICHEHHS HAOJII0aeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMM TEKCTaMH, CHPABOYHOU
JUTEPATypoOr, JOCTYINHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII00O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEATEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTU U YPOBHSI OOy4EeHUS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHHE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOJIEHUS alIKOI0Jisl, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO Ipodecchil U TpyJa pa3auyHoro poja,
YBOKECHHE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyJIbBHOW TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHoN npodeccuoHaaIbHON IeSITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBAaHUS, TOHUMAHUE LIEHHOCTH 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
IpaBuJI OE30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPY KaIoIel MPUPOTHON CPEIo, JI TOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M MyTeH MX PEMIeHUS MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pPE3yJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 3TUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOW KapTHHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPbhIE 0OECIeunBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBILIUJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepPHbIE
MPU3HAKH, yCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TNOHSTHUSMM), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU W3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIE, NCNYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHATh B TIpoOIleCCe€ TO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJICIIH, UCTIOJb3yEeMbIE B XUMUHU,
peo0pa3oBbIBATH MIHPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHE
XUMHUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJICIBHBIX TPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciegoBarejabcKye 1eMCTBUSA.



YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaY€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPaBUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEeHUE OMbITa IO IIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3yJbTaT, (OpMyIUpoBaTh 00OOIICHUS U
BBIBO/IBI IO PE3YJIbTATaM MPOBEAEHHOIO OMbBITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpoJieTITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpaATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MpEACTABICHUS, MOTYYaeMYIO U3 Pa3HBIX MCTOYHHUKOB
(HayyHO-TIONyJIIpHAsg JUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

yMEHUE NPUMEHATh Pa3iu4Hble METOAbl M 3alpOChl MPU MOUCKE U O0TOOpE
UHGOPMAIIMU W COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX IS BBITTOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY MpeAcTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Y4yeOHOH W
UCCIIEIOBATENLCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUA:

yMEHHUS 3a/laBaTh BOMPOCH (B Xo0J€ jauajora W (W) JUCKYCCHH) TIO
CyliectBy  oOCyXaaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

YMEHHUSl  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEILHON
NESTEIbBHOCTH B YCTHBIX W IHUChMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJIbTaTOB BBHIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOro OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHKaAMU B COBMECTHOH
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacCOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpPIUHAIUS



COBMECTHBIX JEHCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbonee 3pGeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUHA C YYETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO PE3YyJbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 00513aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOM (QeaepanbHONM paboueil mporpamMmon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
neucTBul, cnenuduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUJBI
JNEATEIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAaHWs, €r0  HWHTEpIPETalNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlIHSIX.

K koniy oOyudeHus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHHUN:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAsI), BAJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XMMUYECKasi peaklus, KiacCUpUKalus peakiuil: peakuuu
COCIVHEHUs, PEaKLUU PAa3JIOKECHUs, PEaKUUU 3aMELICHUs, pPeaKuuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PAacTBOP, MaccoOBas JOJI BEIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSITh 3TU NOHATHA MPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUM;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JJsi COCTaBlieHUS (HOopMyI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJACcCy COEAMHEHUN M0
dbopmynam, BHA XUMHUYECKOH CBsI3M (KOBAJIGHTHAasI W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTrapo;

ONMKCHIBATh M XapakTepu3oBaTh TabOmuunyto Gopmy [lepuoanueckoit
CUCTEMBl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJAaBHAs
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)», maneie U
OOJIbIIIE TIEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmuie «llepuoanueckass cucremMa xuMuyeckux »siementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacnpeiesiCcHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO  MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 GdopmyJie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKLHi, €eCTECTBEHHO-HAyYHbIE METObI
MO3HAHUSI — HAOJIIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYJIOH |
7abopaTopHbIM 000pY/IOBaHHWEM, a TaKKe TMpaBUjiaM OOpaImieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO



ra3oo0pa3HbIX BeIIECTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMmyc, heHondTaIenH, METUIIOPAHK U JPYTHE).

K xoHIiy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOITNXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuy, MOJib, MOJSIpPHBIM ~ 00BEM,  PacTBOp,  BJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTUMble W
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYeCKas pemi€rka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, IPEAEIbHO JOIyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CB3U (KOBAaJE€HTHAs, WOHHAS, METAJUIMYECKasl)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomnueckoro 3akona [[. U. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabauynyto popmy Ilepuoamdeckoi CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pa3uyath TMOHSTHS «TrJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynma (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOpPHIE MMEIOTCS B IEPUOAUYCCKONM TabiauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacnpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB JJIEMEHTOB M MX COCIMHCHHH B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIII C YUETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (10 YKUCIy W COCTaBy YYAcCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YpaBHEHHUS JJICKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIEJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHS pPEaKIWi, MOATBEPKIAIONUX CYIISCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJB30BAHUS  XMMHUYECKOW  MOCYyJAOM U
7abopaToOpHbIM  00OpYIOBaHMEM, a TaKKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJIYYECHUI0O W COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMu-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —



HaOJIOICHUE, M3MEpPEHUE, MOICIUPOBAHUE, DKCIIEPUMEHT (peabHBIN

MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudposrbie)
n/  pa3saejoB U TeM Becer  Kourtpouabn IpakTnyeck
oOpa3oBaTe/ibHbIE
I NMporpaMMabl 0 ble padoThI ue padboTbl
pecypcsbl
Paznen 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
XumMus — BaKHas
00J1acTh
bubmuorexa [JOK
©CTECTBO3HAHUS U
1.1 N 5 0 1 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7c
JIeATeIIbHOCTH —
YyesloBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHYECKHE 15 0 https://m.edso00.ru/7f4183
peaknun 7c
Hroro no pazneny 20

Paznen 2. Baxknelimme npeacraBu

TECJIN HEOPraHU4Y€CKUX BELIECCTB

Bosnyx.
bubmuorexa [JOK

Kucnopon.

2.1 6 0 https://m.edsoo.ru/7f4183
[TousTHe 00 7
OKCHAaX T
Bonopona.Ilonstue bubnnorexa [JOK

2.2 0 KHCJIOTaxX U 8 0 1 https://m.eds00.ru/7f4183
COJISIX 7c
Bopa. PactBopsl. bubnuorexa [JOK

2.3 [TonsTHe 00 5 0 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAX 7c

54 OCHOBHBIC KJIaCCHI 1 0 1 bu6mmorexa [IOK

HCOPTaHUYCCKUX

https://m.edsoo.ru/7f4183
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COEeIUHEHUN

Uroro no pazneny

30

Paznen 3. Ilepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1ementon /1. U.

MenaeneeBa. CTpoe}me aTOMOB. XUMHUYeCcKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE

peakuuun
Ilepuoanueckuit
3aKOH U
[Iepnognueckas
cHCTeMa bu6mmoreka [IOK
3.1 7 0 0 https://m.edsoo.ru/7f4183
XUMHYECKUX 7c
snemenTtoB . U. -
Memnnene-eBa.
CtpoeHue aToma
XumMmuyeckas
CBS3b. bu6mmoreka [IOK
3.2 OKHUCIIUTEIIBHO- 8 0 0 https://m.edso00.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC pPEAKIINH
bu6mmorexa [IOK
Uroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBUIEE
KOJIMYECTBO
68 0 4
YACOBIIO
I[TPOI'PAMME
9 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmenoBanue
(uudpossie)
n/ | pasieiaoB M TeM Bcer  KoHTpoubH IpakTuueck
o0pa3oBartejibHbIE
I nporpaMmMbl 0 ble padoThbI ue padoThbl
pecypchl
Paznen 1. BeniecTBO M XUMHYeECKHE peaKIuu
IToBTOpEeHue
yriyoneHue bu6muoreka [JOK
11 3HAHUHW OCHOBHBIX 5 1 https://m.edso0.ru/7f41a6
pasaenoB Kypca 8 36
KJ1acca
1.2 OcHoBHBIC 4 bu6nunorexa LIOK
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3aKOHOMEPHOCTHU https://m.edsoo.ru/7f41a6
XHMHUYECKHX 36
peakuuii
DNEKTPOIIUTUYECK
asi IUCCOIIHALIHS. bu6nmoreka [IOK

1.3 XuMuueckue 8 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax

Hroro no pazaeny 17

Pa3zgen 2. HemeTaJIbl M HX COeTUHEHU ST

2.1

OO6mias
XapaKkTepHUCTUKA
XUMHYECKHUX
asieMmeHToB VIIA-
TPYIIIIBL.
TI"anorensl

bubnuoreka [{OK
https://m.edsoo.ru/7f41a6
36

2.2

Oomas
XapaKTEePUCTHKA
XUMUYECKUX
anemeHToB VIA-
rpynmsl. Cepa u eé
COEJIMHEHUS

bubnuoreka [{OK
https://m.edso00.ru/7f41a6
36

2.3

2.4

O6mmas
XapaKTepUCTHKA
XUMHUYECKUX
s51eMeHTOB VA-
rpynnsl. A30T,
dochop n ux
COEMHEHUS
O6mas
XapaKTepUCTHKA
XUMUYECKUX
aseMeHToB |VA-
IPYIIIBL. YTIEPOX
1 KPEMHHI U UX
COCIMHEHUS

Hroro no pazneny

25

bubmmoteka IIOK
https://m.edsoo.ru/7f41a6
36

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a6
36

Pasznen 3. MeraJliibl 4 UX

3.1

OO01me cBolicTBa
METAIIOB

COCANHCHUSA

4

but6mmoreka [IOK
https://m.edsoo.ru/7f41a6
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36

Baxxneiiniue

but6mmoreka [IOK

3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COEeIUHEHUS 36
Hroro no pazaeny 20

Pasznen 4. Xumus u okpy:xamomas cpeaa

BemtectBa u bub6nmoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YeI0BEKA 36
Hroro no pazaeny 3
bubnunoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOT'PAMME



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

KanennpapHop-teMnTuyeckoe NJIaHMPOBAaHU M0 XUMMHU B 8 a KJacce
KomuuecTBo 4acoB 1o yueOHOMY I1any 68.
Bcero 68u. B nHenento 24.

Jara KoanuyecTBO
Ne
11; Tema ypoka ] Tpunom
Kon Ipa
ITo daxr yp wo | xm CHHE
" mran ol el
y paé paé
04.09 IIpeamer xumun. Ponb xumun B 1 %%f
JKU3HM 4eoBeka. Tena u BemecTsa £0d210c
06.09 [TonsTHe 0 MeTO1axX TO3HAHUS B hitps://m.
1 edsoo.ru/f
XHMIH f0d227e
11.09 [IpakTuueckas paborta Ne 1 —
«IIpaBuna Ifa6OTL61 B J1a0OpaTopuu u 1 1 Qs‘ﬁf
pUEMBI OOpALIIEHUS C f0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)
13.09 YucToele BelecTBa U CMECH. https://m.
C 5 . 1 edsoo.ru/f
OCO0BI pa3eseHus: cMecen f0d26¢ca
18.09 [IpakTruyeckas padora Ne 2 https://m.
«Pa3nenenue cmeceii (Ha mpumepe 1 1  edsoo.ru/f
OYHMCTKH TIOBAPEHHON COIIH)» f0d28c8
20.09 https://m.
ATOMBI 1 MOJIEKYJIBI 1 edsoo.ru/f
fOd2a6c
25.09 XUMUYECKUE dTIEMEHTHI. 3HAKH hitps:/fm.
1 edsoo.ru/f
(CUMBOJIBI) XUMUYECKUX IJIEMEHTOB f0d2bes
27.09 https://m.
IIpocTeie U ClOXKHBIE BELIECTBA 1 edsoo.ru/f
fOd2a6c
02.10 https://m.
ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 edsoo.ru/f
f0d2d50
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04.10

3aK0H MOCTOSITHCTBA COCTaBa

10 BelecTB. XUMUYeCcKasi hopMyIia. %%f

BaneHTHOCTh aTOMOB XMMHYECKUX i
fO0d2eae

2JIEMEHTOB

09.10 OTHOCHTEIbHAS aTOMHAas Macca. https://m.

11 OTtHocCHUTENbHAS MOJIEKYJISIpHAs edsoo.ru/f
Macca f0d323c

16.10 MaccoBas 10151 XHMHYECKOTO hitps://m.

12 edsoo.ru/f
JJEMEHTA B COEIUHEHNH f0d350c

18.10 KomngectBo BemecTtBa. Moib. https://m.

13 M edsoo.ru/f
oJIsIpHas Macca £0d5230

23.10 dusznyeckre 1 XUMUYECKHE hitps://m.

14 x edsoo.ru/f
SIBIICHUST. XMMHUYECKAsT PCAKITUs f0d37fa

15 25.10 [Tpu3Haku ¥ yCIoBHs HpOTfKaHI/Iﬂ ::itsc?c:)/./rT/. ;
XUMHUYCCKHUX PEaKIIHH f0d3a16

08.10 3aKOH COXpPaHCHHMS MacChl BEILIECTB. https://m.

16 X edsoo.ru/f
UMHUYECKUE YPABHECHUS f0d3bss

13.10 Brrunciaenus KomyecTBa, MacChl https://m.

17 BELIECTBA 110 YPaBHEHUSM edsoo.ru/f
XUMHYECKHX PEaKIMi f0d5708

15.10 Knaccugukarus XuMmruueckux https://m.

18 peaxiuil (CoeIMHEHNUs, Pa3I0KEHNUs, edsoo.ru/f
3aMelIeHus, 0OMeHa) f0d3f34

20.10 M. B. JIoMOHOCOB — yuU€HBbIN- https://m.

19 sHIKIoneaucT. O000IIEHNE U edsoo.ru/f
cUcTeMaTH3alus 3HaHUil f0d40c4

22.10 CamocrosiTensHas paboTa 1mo Teme https.//m.

20 B edsoo.ru/f
«BemiecTBa 1 XUMUYECKUE PEAKITHIDY £0d4290

27.10 Bo3nyx — cmecsk razon. Coctas https://m.

21 Bo3nyxa. Kucinopon — anemeHT u edsoo.ru/f
npocroe BemecTBo. O30H f0d448e

29.10 dusnyeckre 1 XUMHYECKHE httos://

CBOICTBa KHCIIOpoAa (peaKIuu DUtpS.//m.

22 N 5 edsoo.ru/f
okucieHus, roperne). [lonarue o 044614
OKCHaX -

23 04.11 Crioco0bI mostydeHus KUCIopoa B Pl .

edsoo.ru/f
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71a00paTOPUU U IPOMBIIIUIEHHOCTH.
IIpumeHeHue kucnopoaa

f0d497a

06.11 TennoBoii 3pdexT XuMUIeCKOi _
peaKuu, MOHATHE O https://m.
24 ’ edsoo.ru/f
TEPMOXHUMHYECKOM YpaBHEHUH, £0d4790
9K30- ¥ SHJOTEPMHUYUECKHUX PEAKIIHIX
11.11 TorumBo (HedTh, yroiab U METaH). https://m.
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 edsoo.ru/f
IpENOTBPAICHUS f0d4cda
13.11 [IpakTrueckas padota Ne 3 o Teme https://m.
26 «Ilonyyenue u coOupanue edsoo.ru/f
KUCIIOPO/a, U3YYEHHE ETO CBOMCTB» f0d4ae?
18.11 Bonopoa — anemeHT u npocroe hitps://m.
27 edsoo.ru/f
BemecTBO. Haxoxxaenue B nmpupojie £0d4ddo
20.11 dusznuecKre 1 XUMUYECKHE https://m.
28 cBOiicTBa Bojopoa. [IpuMenenune edsoo.ru/f
BOJIOpOJIA f0d4ddo
25.11 https://m.
29 [TonsiTHe 0 KUCIOTAX U COJIAX edsoo.ru/f
f0d50d2
27.11 Crioco0sI 1oTy4YeHus: BOA0OPO/Ia B hitps://m.
30 edsoo.ru/f
nabopaTtopuun £0d4ddo
29.11 IIpakTuyeckas padora Ne 4 o Teme https://m.
31 «ITonyuenue u cobnpanue BoJ10po/Jia, edsoo.ru/f
U3y4EHUE €TO CBOWCTBY f0d4f42
SR Mounsipablit 00bE€M ra3oB. 3aK0OH hitps://m.
32 edsoo.ru/f
ABOTanpo f0d542e
06.12 Brrunciienus 00bEMa, KOJIMYECTBa https://m.
33 BEIIIECTBA ra3a 10 ero U3BECTHOMY edsoo.ru/f
KOJINYECTBY BELIECTBA WJIH 00BEMY f0d55a0
11.12 Brruncnenus 005EMOB ra3oB 1Mo https://m.
34 YPaBHEHHUIO pEaKLUy Ha OCHOBE edsoo.ru/f
3aKOHa 0OBEMHBIX OTHOIIEHHUI Ta30B f0d5708
13.12 du3nyecKkrue 1 XUMHUICCKHE hitps://m.
35 N edsoo.ru/f
CBOMCTBA BOJIBI f0d587a
18.12 CocraB ocHoBanuii. [Tonsitue 00 https://m.
36 edsoo.ru/f

HHAUKATOpax

f0d59e2
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20.12

Boga xak pacTBopuTens.

HacwlimieHHbIie 1 HEHACHIIICHHBIC hitps://m.
37 edsoo.ru/f
pacTBopbl. MaccoBas 07151 BEIIecTBa £0d5b40
B pacTBope
25.12 [IpakTuueckas padora Ne 5 o Teme httos://
38 «HpnroTOBchHne paCTBUOpOB cu ﬁf
ornpeAenEHHON MacCOBOU JoMei f0d5eba
pPacTBOPEHHOTO BELIECTBA»
21.12 CamocTrosrenbHas paboTa 1o Teme hitps.//m.
39 edsoo.ru/f
«Kucnopoa. Bogopon. Boga» 046342
10.01 OKcubl: coCTaB, KiacCU(UKAIINS, hitps://m.
40 edsoo.ru/f
HOMECHKJIaTypa f0d664e
15.01 [TomydyeHre U XUMHUYECKUE CBOWCTBA https://m.
41 KHCJIOTHBIX, OCHOBHBIX U edsoo.ru/f
aM(pOTEPHBIX OKCHIOB f0d664e
17.01 OcHOBaHUS: COCTaB, https://m.
42 edsoo.ru/f
KJIacCU(UKAINS, HOMECHKIIATypa f0d67ca
22.01 ITonmyyeHnue u XMUMHUYECKUE CBOMCTBA https://m.
43 . edsoo.ru/f
OCHOBaHUI f0d67ca
24.01 Kucnotsr: cocras, knaccuduxarus, hitps:/m.
44 edsoo.ru/f
HOMEHKJIaTypa f0dfee?
29.01 [TomydyeHre U XUMHUYECKUE CBOWCTBA hitps.//m.
45 edsoo.ru/f
KueoT fOdfee2
31.01 Conu (cpemHue): HOMEHKIATYPA, https://m.
46 CIOCOOBI TOJTYYEeHUSI, XHMUYECKHE edso0.ru/0
CBOMCTBA 0ad9474
05.02 [IpakTnueckas padorta Ne 6.
Pemenue skcne hitps.//m.
PUMEHTAITBHBIX 331249
47 edsoo.ru/0
1o TeMe «OCHOBHBIE KJTACCHI 0adob7c
HEOPTaHMYCCKHUX COCIMHCHHIN
07.02 I'eneTnueckast CBA3b MEXKIY https://m.
48 KJIaCCaMH HEOPTraHUYIECKHIX edsoo.ru/0
COeIMHEHNH 0ad9a50
12.02 O00011IeHNE U CUCTEMATU3AIUS https://m.
49 . edso0.ru/0
SHarHH 0ad9ch2
50 14.02 CamocrosrenbHas paboTa 1o TeMe https://m.
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https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9e1a

"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

edsoo.ru/0

coeuHeHH " Oad9ela
19.02 [TepBbie MOMBITKY KIacCUPUKAITIT https://m.
ol XUMHUYECKHUX A1eMeHTOB. [IoHsTHE O edsoo0.ru/0
IPyMIax CXOAHBIX DIEMCHTOB 0ad9ffa
21.02 [Tepunoanueckuii 3aKoH 1 httos:/
[lepuoanueckas cucrema Dltps:m.
52 i eds00.ru/0
XUMHUYECKHX 3reMeHToB []. U. 0adas52c
Menneneesa
26.02 https://m.
53 Ilepuonsl, rpynimsl, MOATPYIIIIbI edso0.ru/0
Oada52c
28.02 Crpoenue atomoB. COCTaB aTOMHBIX hitps://m.
54 . edsoo.ru/0
anep. 3otombl 0ada3a?
04.03 CTpoeHHe IEKTPOHHBIX 000I0UYCK https://m.
55 aToMOB 3JieMeHTOB [lepuonnyeckoii eds00.ru/0
cucremsl J[. V1. Menneneena Oada6bc
06.03 XapakTepucTuKa XUMHYECKOTO
https://m.
56 AIIEMEHTA TI0 €r0 MOJO0KEHUIO B 6ds00.ru/0
ITepuoanueckoit cucreme /1. U. 0adas24
MenpeneeBa
11.03 3nauenue [lepuoanueckoro 3aKoHa
https://m.
57 JUTSL pPA3BUTHS HAYKU U IPaKTUKU. []. 6ds00.ru/0
W. MenneneeB — y4€HbIH, mearor 0adag6e
Y TpaXKIaHuH
58 13.03 DIEKTPOOTPHUIIATEIIEHOCTh ATOMOB Z;tSS;/./rT/O
XUMHYECKHUX DJIEMEHTOB 0adaabs
18.03
https://m.
59 HNonHnas xumuyeckas CBs3b
eds00.ru/0
Oadaab8
20.03 KoBajieHTHas MOJISIpHAst XUMHAYECKast https://m.
60 eds00.ru/0
CBA3D Oadaab8
01.04 KoBasieHTHas HenonaspHas hitps://m.
61 edso00.ru/0
XHUMHYECKAas CBS3b 0adaab9
03.04 https://m.
62 CreneHb OKUCIEHUS edso0.ru/0
Oadae28
63 08.04 KonrponsHas padora no remam https://m.
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https://m.edsoo.ru/00adb076

Kypca €dso00.ru/0
0adb076
15.04 OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE https://m.
64  17.04 eds00.1u/0
peaKuun 0adb076
22.04 OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE https: //m.
65 24.04 edsoo0.ru/0
peaKiu 0adb486
29.04 OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE https: //m.
66 06.05 edso0.ru/0
peakiiH 0adb33c
08.05 https://m.
67 13.05 OKHCIUTEIIN U BOCCTAaHOBUTEIIN edso0.ru/0
0ad9ch2
15.05 https://m.
68 90.05 O06o0061IeHNE U CI/ICTCM&TI/ISaHI/I}I edsoo.ru/f
99 05 3HAHUN 7@
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KomnuecTBo 4acoB 1o yueOHOMY I1any 68.

Bcero 684. B Henemnro 24.

KanenaapHop-remMnTuyeckoe nJiaHUPOBaHU M0 XUMHUHU B 8 6 KJiacce

Jara KoanuecTBO
Ne
g 4acoB Tpuiow
n/ ITo dakT Tema ypoka . T e
n ILUIaH e M e
y pas :f‘ﬁm
05.09 [Ipenmer xumuu. Ponp xumuu B https://m.
1 1 edsoo.ru/f
JKU3HU deaoBeKa. Tena u BemecTBa £0d210c
07.09 INoHsTHE O METONAX IMO3HAHUS B htps://m.
2 1 edsoo.ru/f
XM f0d227e
12.09 [TpakTuueckas paborta Ne 1 —
3 «ITpaBuna pja60TL1 B J1JaOOpaTopuu 1 1 ﬁf
1 IpUEMBI OOpaIeHHS C f0d23de
1a060paTOPHBIM 000PYIOBAHUEM
14.09 YucTele BEIECTBAa U CMECH. https://m.
4 C 5 . 1 edsoo.ru/f
OCOOBI pa3IeNeHUs cMecer f0d26ca
19.09 [TpakTnyeckas paGora Ne 2 https://m.
5 «Pa3nenenune cmeceil (Ha npumepe 1 1 edsoo.ru/f
OYHMCTKH TIOBAPEHHOMN COIIM )» f0d28c8
21.09 https://m.
6 ATOMBI U MOJIEKYJTBI 1 edsoo.ru/f
f0d2a6c¢
26.09 XUMHYECKUE DIIEMEHTEI. 3HAKH https://m.
7 1 edsoo.ru/f
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB f0d2bes
28.09 https://m.
8 [IpocTblie U COXKHBIE BEHIECTBA 1 edsoo.ru/f
f0d2a6c¢
03.10 https://m.
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 edsoo.ru/f
f0d2d50
05.10 3aKOH MOCTOSHCTBA COCTaBa —
10 BelecTB. XUMUYECKasi hopMyIia. 1 e_;ts%f
BanteHTHOCTE AaTOMOB XUMHUYECKUX
f0d2eae
2JIEMEHTOB
11 10.10 OTHOCHUTEIbHAs aTOMHAs Macca. 1 https://m.
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OTtHOocHTEIbHASI MOJIEKYJISIPHAS

edsoo.ru/f

Macca f0d323c

12.10 MaccoBast 10151 XMMHYECKOTO hitps://m.

12 edsoo.ru/f
JJEMEHTA B COEIUHEHNHI £0d350c

17.10 KonmuectBo BemecTBa. Monb. https://m.

13 edsoo.ru/f
MonsipHas macca £0d5230

19.10 duznyeckre 1 XUMHAYCCKHE https://m.

14 edsoo.ru/f
SIBJICHUsSI. XUMHUYECKas PEaKIus f0d37fa

15 24.10 [Tpu3Haku U ycIoBHs HpOT?KaHI/Iﬂ %%f
XUMHUYECKHX PEaKIIHi f0d3a16

26.10 3aKOH COXpaHEHHS MAacChl BEILIECTB. https://m.

16 edsoo.ru/f
XUMHUECKUE YPaBHECHUS £0d3b88

07.11 Brerancnenns KojmdecTBa, MacChl https://m.

17 BELIECTBA [10 YPAaBHEHUSM edsoo.ru/f
XUMHYECKUX PEAKIIMNI f0d5708

09.11 Kiaccudukanmst XuMuueckux https://m.

18 peakiuii (CoeTMHCHUS, edsoo.ru/f
PasIoKEHNsI, 3aMEIIEH s, 0OMEHA) f0d3f34

14.11 M. B. JIoOMOHOCOB — y4€HBbIii- https://m.

19 sHIMKIoneaucT. O0o0IIeHHE U edsoo.ru/f
CHCTEMAaTH3allHs 3HAHUI f0d40c4

16.11 CamocrosiTenpHas paboTa 1mo Teme https://m.

20 «BemecTBa u XuMHU4UecKHe edsoo.ru/f
peaKum» f0d4290

21.11 Bo3agyx — cmechk razos. Cocras https://m.

21 Bo3ayxa. Kucmopon — sneMeHT u edsoo.ru/f
npocrtoe BemiectBo. O30H f0d448e

23.11 dusnueckre U XUMHUUIECKHE httos://

29 CBOMCTBA KUCJIOPO/ia (peaKiuu aﬁf

okucieHus, ropeaue). [lonstue 06 f0d4614
OKCHIaX

28.11 Crioco0bI MoTy4eHusI KUCIOpOo/ia B https://m.

23 71a00PaTOPHUH U TIPOMBIIIIICHHOCTH. edsoo.ru/f
[IprMeHeHne KUCIopoaa f0d497a

30.11 TennoBoii a3 pexT xumudeckoi https://m.

24 peakiuu, MOHATHE O edsoo.ru/f
f0d4790

TCPMOXUMHNYCCKOM YpaBHCHHU,
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9K30- U SHAOTCPMHUYCCKUX

peaKIusIx

05.12 TorumBo (HedTh, yroiab U METaH). https://m.

25 3arps3HeHue BO3ayxa, CloCO0bI ero edsoo.ru/f
MPEIOTBPALIICHUS fOd4c4a

07.12 [IpakTrueckas padota Ne 3 o Teme https://m.

26 «ITomydenne u coOupanme edsoo.ru/f
KHCIIOPOJIa, U3YYEHHE €0 CBOWCTB» f0d4ae?

1212 Bonopoa — snemeHT u npocroe hitps:/im.

27 edsoo.ru/f
BemecTBO. Haxoxaenue B npupojie £0d4ddo

14.12 dusnueckue U XUMUYECKHE https://m.

28 cBoiicTBa Bogopoaa. [Ipumenenune edsoo.ru/f
BOJIOpOJIA f0d4ddo

19.12 https://m.

29 [ToHsiTHE O KUCIIOTAX U COMSIX edsoo.ru/f
f0d50d2

21.12 CniocoObI noy4eHust BOA0poia B https://m.

30 edsoo.ru/f
nabopaTopun f0daddo

26.12 [IpakTuueckas pabora Ne 4 mo Teme https://m.

31 «Ilonydyenue u cobupanue edsoo.ru/f
BOJIOPOJIa, U3YYEHHE €0 CBOMCTBY f0d4f42

28.12 MonsipHbiii 00BEM ra3oB. 3akoH hitps://m.

32 edsoo.ru/f
ABoranpo fod542e

09.01 Brruncienus o0b€Ma, KOITUUECTBA https://m.

33 BEIIIECTBA ra3a 10 ero N3BECTHOMY edsoo.ru/f
KOJIMYECTBY BENIECTBA UITH 0OBEMY f0d55a0

11.01 Brrunciienus 00EMOB Ta30B 110 httos://

34 YPaBHEHHUIO 'l.DeaKI_II/II/I Ha OCHOBUC e—:ﬁf

3aKO0HA 00BEMHEIX OTHOIICHUI £0d5708
rasoB

16.01 dusznyeckre 1 XUMUYECKHE hitps://m.

35 . edsoo.ru/f
CBOMCTBA BOJIbI f0ds87a

18.01 CocraB ocHoBanwuii. [Tousatue 00 hitps://m.

36 edsoo.ru/f
WHMKATOpax f0d5962

23.01 Bona kak pactBopuTeb. https://m.

37 Hacruimennnie 1 HeHaCBIIIEHHBIE edsoo.ru/f
pactBOpbl. MaccoBast 10715t f0d5b40
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BEILIECTBA B PacTBOPE

26.01 [IpakTuueckas pabora Ne 5 o Teme httos://
N J— ntps:.//im.
38 « pI/IFO}“OBJ'IUHI/I paCTBVOpOB cv 6000 U/f
onpeeEHHON MacCOBOM JoJei f0d5eba
pPacTBOPEHHOTO BELIECTBA -
30.01 CamocrosTenpHas padoTa 1o Teme hitps://m.
39 edsoo.ru/f
«Kucnopoa. Bogopoa. Boga» £0d6342
01.02 OKcuapl: COCTaB, KiaccuUKaIus, https://m.
40 edsoo.ru/f
HOMEHKJIaTypa f0d664e
06.02 [TomrydeHnre u XUMUYECKUE https://m.
41 CBOMCTBA KHCIOTHBIX, OCHOBHBIX H edsoo.ru/f
aM(OTEPHBIX OKCHUIIOB fOd664e
08.02 OcHOBaHUS: COCTaB, hitps://m.
42 edsoo.ru/f
kiaccuduKaiys, HOMEHKIIATypa f0d67ca
13.02 [TomydeHnue u XuMHU4YeCcKue hitps://m.
43 Ny y edsoo.ru/f
CBOICTBAa OCHOBaHUI f0d67ca
15.02 Kucnotsl: cocras, Kiaccudukaus, htps://m.
44 edsoo.ru/f
HOMCHKJIATypa fOdfee?
20.02 [TorydeHnre n XUMHUYECKUE hitps://m.
45 y edsoo.ru/f
CBOMCTBA KHCIJIOT fOdfee?
22.02 Conu (cpenHue): HOMEHKIATypa, https://m.
46 CIIOCOOBI MOTYYEHHUSI, XHMUYECKUE edsoo.ru/0
CcBOIiCTBa 0ad9474
27.02 [IpakTuueckas padora Ne 6. httos://
Pemenne skcriepuMeHTaTbHBIX Dltps. .
47 0 edsoo.ru/0
3aya4 1o TeMe « OCHOBHBIE Knauccm 0adob7c
HEOPTaHMYECKUX COCAMHCHUIDY
29.02 ['eneTnueckas CBA3b MEXAY https://m.
48 KJIaCCaMH HEOPTaHUYECKUX edsoo.ru/0
COCIMHEHU 0ad9a50
05.03 O0600611IEHNE U CUCTEMATHU3AIUS hitps://m.
49 y eds00.ru/0
SHatHH 0ad9ch?2
07.03 CamocTtosTenbpHas paboTa 1o Teme https://m.
50 "OCHOBHBIE KJIACCHI edso0.ru/0
HEOPraHHUYEeCKUX COCTMHECHHN" Oad9ela
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12.03 [lepBble MOMBITKYU KJIACCH(PHUKAILINN https://m.
51 XUMHYECKHX dJIeMeHTOB. IToHsaTHE edsoo.ru/0
0 IPYIMIax CXOIHBIX HIEMEHTOB 0ad9ffa
14.03 [Tepuoanueckuii 3aKoH 1 httos://
IIepnonnueckas cucrema 5.1
52 W eds00.ru/0
XUMHUYECKUX djieMmeHToB /1. U. 0ada52c
MenaeneeBa
19.03 https://m.
53 [Tepuonpl, rpynIbl, MOATPYIITHI edso0.ru/0
Oada52c
21.03 Crpoenue atomoB. CoctaB https:/m.
54 - edsoo.ru/0
aTOMHBIX sifiep. M30Tombt 0ada342
02.04 CtpoeHue AIIeKTpOHHBIX 000JI0YeK
https://m.
aTOMOB DJIIEMEHTOB
95 N . 1 eds00.ru/0
epuoauueckoi cucremsl /1. 1. Oadabe
Menneneesa
04.04 XapakTeprucTuKa XMMHUUECKOTO
https://m.
9JIEMEHTA IO €0 MOJIOKCHHUIO B
56 a . " eds00.ru/0
epuoanueckoi cucreme . M. 0adas24
Menneneesa
57 09.04 KonrtponsHas padora mo remMmam %%O
Kypea Oada96e
58 11.04 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB %.C%O
XUMHYECKUX DJIEMEHTOB 0adaabs
16.04
https://m.
59 HNonnasg xumMudeckas CBI3b
edso0.ru/0
Oadaab8
50 18.04 KoBanenTnas monsipHas %%O
XMMHUYECKas CBI3b 0adaabs
23.04 KoBanentHas HenomnsipHas hitps.//m.
61 ds00.ru/0
XUMHYECKAsI CBA3h 0adaab9
25.04 https://m.
62 Crenedp OKACIEHUS edso0.ru/0
Oadae28
30.04 OKHCIIUTEJIFHO- https://m.
63 edso0.ru/0

BOCCTAaHOBUTCIIbHBIC PCAKITUN

0adb076
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02.05 i https://m.
64 Oxucrensro 1 edsoo.ru/0
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I 0adb076
07.05 ) https://m.
65 OxueurebHo 1 edsoo0.ru/0
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I Oadb486
14.05 ) https://m.
66 Oxuerensro 1 edsoo.ru/0
BOCCTaHOBUTEJIHbHBIC PEAKIIHH 0adb33c
16.05 https://m.
67 OKUCINATENIN U BOCCTAHOBUTEIN 1 edsoo.ru/0
0ad9ch2
68 3;82 0O0001eHuEe U CI/ICTeMaTI/ISaHI/Iﬂ 1 %%f
SHAHIH f0d61c6
\

KanennapHop-remnTuyeckoe njaHupoBanu no o6uosioruu B 9 a Okiacce

KonnuecTBo acoB o yue6HOMY 1iany 68.
Bcero 68. B venenro 24.
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Jlara KoanuyecTBO
Ne
/ T uacos IIpuioxe
n Io dakr. €Ma ypoka e e HHEE
" naany il Bl
paé paé
05.09 [Meproauueckuii 3aK0H. httos://m.ed
s://m.e
IIepnonnueckas cucrema TS ec
1 1 500.ru/00ad
XUMHUYECKUX djiemeHToB /1. U. b59e
MenaeneeBa
07.09 3aKOHOMEPHOCTH B U3MEHEHHUH https://m.ed
2 CBOWCTB XMMHUYECKHUX DJIEMEHTOB 1 s00.ru/00ad
IEPBBIX TPEX MEPHOIOB b6b6
12.09 https://m.ed
Krnaccudukanus u HoMeHKIaTypa
3 Puican P 1 500.ru/00ad
HEOPraHMYECKUX BEILECTB b7e2
14.09 Buasl xumMuuyeckoii CBA3U U THIEI https://m.ed
4 . 1 s00.ru/00ad
KPUCTAIITUYECKUX PEHIETOK bach
19.09 CamocTositenpHas paboTa 1mo httos://m.ed
s://m.e
teme «[loBTOpeHue u yriuyoiaeHue Eps.//T.ec
5 . p yry 1 s00.ru/00ad
3HAHUN OCHOBHBIX Pa3/IeioB beho
Kypca 8 Kiaccay
21.09 Knaccudukanms xumMuaecknx https://m.ed
6 PeaKIuii o Pa3IuIHBIM 1 s00.ru/00ad
MpU3HAKaM bcb0
26.09 [ToHsATHE O CKOPOCTU XUMHUYECKOM https://m.ed
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX 1 s00.ru/00ad
Y T€TEPOTEHHBIX PEAKIUSX beda
28.09 [TonsiTHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI, httos://m.ed
ps://m.e
BIUSIIOIIUE HA CKOPOCTh
8 B . P 1 s00.ru/00ad
XUMHYECKON peaKInu U ©28c
MTOJIOKCHUE XHMHYECKOTO
paBHOBECHS
03.10 o E— https://m.ed
9 1 500.ru/00ad
BOCCTaHOBUTEIbHBIC PEAKIIHH
cade
05.10 Teopust 3MeKTPOTUTHIECKOM https://m.ed
10 mucconuanyi. CUIbHBIE U Ci1a0bIe 1 s00.ru/00ad

3JIEKTPOIUTHI

cd68
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10.10 https://m.ed
11 HoHHbIE ypaBHEHMS peakuui 500.ru/00ad
d448
12.10 XUMHUYECKUEe CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE https://m.ed
12 npeAcTaBiIeHUN 00 s00.ru/00ad
AIEKTPOJIUTHUECKON dsd8
JIACCOLMAIIAN
17.10 XHUMUYECKUE CBOKMCTBA COJICH B _
13 CBETE HpeﬂCTaBHeH?ﬁ 00 %
AIEKTPOJIUTHUECKON d8b2
JIACCOLMAIIAN
19.10 https://m.ed
14 [TonsiTue o rumponu3e coneit s00.ru/00ad
dod4
24.10 O06o001meHre U CHCTEMAaTH3aIIHs hitps:/m.ed
15 y $00.ru/00ad
3HAHUH dd12
26.10 [TpakTrueckas padora Ne 1. https://m.ed
16 «Penienune 3KCrepuMeHTaIbHbIX $00.ru/00ad
3a71au» dbfa
07.11 CamocrosTenbHas paboTa no
TeMe «DNEeKTPOTUTHIECKAs https.//m.ed
17 500.ru/00ad
JUCCOTTHAITUS. XUMUYECKHE deco
peakIuy B pacTBOPAX»
09.11 OO01mmas xapakTepucThKa https://m.ed
18 rajoreHoB. XUMHUECKUE $00.ru/00ad
CBOICTBa Ha IpUMeEpE XJIopa dfe2
14.11 XnopoBogopoa. ComnsiHast https://m.ed
19 KHCJI0Ta, XUMHYECKHE CBOMCTBA, $00.ru/00ad
MOJIy4eHUe, MPUMEHEHUE e104
16.11 [IpakTuueckas padora Ne 2 o https://m.ed
20 teme «[loydueHne conssHOM s00.ru/00ad
KHUCIIOTHI, U3y4eHHE €& CBOWCTBY €348
21.11 Brruucnenust no ypaBHeHUSIM https://m.ed
21 XUMHYECKUX PEAKIUH, €CITU OANH s00.ru/00ad
W3 PEarcHTOB JIaH B U30BITKE €488
23.11 OO6mras xapakTeprucTuKa hitps://m.ed
22 $00.ru/00ad
aneMeHToB VIA-Tpynmsl e6da
23 28.11 AnnoTponHbie MOIU(DUKAIINH https://m.ed

cepnl. HaxoxieHue cepbl U €€

s00.ru/00ad
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COEMHEHUH B IIPUPOJE.
XHMMHUYECKHUE CBOMCTBA CEPBI

€64a

29.11 CepoBoopo/1, CTpOSHHUE, https://m.ed
24 ¢busnvecKue 1 XUMHYECKHE s00.ru/00ad
CBOMCTBA e802
05.12 Oxcupl cepbl. CepHasi KHCIIOTA, https://m.ed
25 (bU3MYeCKre U XUMUYECKUE 500.ru/00ad
CBOICTBa, MPUMEHEHUE ea28
07.12 XUMHUYECKHUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O _
26 croco0a MmoJyry4eHus: CepHON %
KHCIIOThI. XUMHUYECKOE ec8a
3arpsi3HEHUE OKPYIKaIoIIeH cpebl o
COCTUHCHUSIMU CEPBI
12.12 Brruncienue MaccoBoit 10Ju https://m.ed
27 s00.ru/00ad
BBIXO/Ia MPOIyKTa PEeaKIUU ec8a
14.12 OO6m1as xapakTeprucTuKa Bubimote
anemMeHToB VA-rpynmsl. A3oT, ka IIOK
28 pacIpocTpaHeHHue B IPUPOJIE, https://m.ed
(du3nUecKre U XUMUYICCKUE s00.ru/00ad
CBOICTBa eeab
19.12 bubnmnore
AMMHUak, ero puznueckue u ka IJOK
29 XHMHYECKHE CBOMCTBA, https://m.ed
MOJIy4YEHUE U IPUMEHEHUE s00.ru/00ad
fo04
21.12 bubnuote
[Ipaktrueckas padota Ne 3 o ka IJOK
30 teme «lloyueHne ammuaka, 1 https://m.ed
W3y4YEHUE E€r0 CBOMCTBY 500.ru/00ad
180
26.12 A3oTHas KUCI0Ta, €€ (hru3ndecKue hitps://m.cd
31 y $00.ru/00ad
Y XUMHYECKHE CBOMCTBA £306
28.12 Hcnons3oBanre HUTPATOB U
CoJIell aMMOHHS B KQUECTBE .
32 MUHEPAJIBHBIX yI00pEHHH. %
XHUMUYECKOE 3arpsi3HEHUE f518
OKPYXKAaroIIeH CpeJIbl T
COCTMHEHUSIMH a30Ta
33 09.01 ®ocdop. Oxcun dhocdopa (V) u hitps.//m.ed

s00.ru/00ad
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raza. KauectBenHas peakuus Ha 0276
KapOoHaT-MOH" o
01.02 [TepBoHavaIbHBIC TOHATHUS 00 https://m.ed
39 OpPTaHHYECKUX BEIIECTBAX KaK O s00.ru/00ae
COEMHEHMAX YIIepoaa 054e
07.02 https://m.ed
40 Kpemnnii u ero coennHeHust 500.ru/00ae
080a
08.02 [IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTATEHBIX https.//m.ed
41 . s00.ru/00ae
3aja4 1o teme «Baxkneime 0bf2
HEMETAaJUIbl U UX COCTUHEHUS
14.02 CamocTosiTenbHas paboTa 1mo https://m.ed
42 TeMme «BaxkHeime HeMeTaJibl U 500.ru/00ae
WX COEIMHEHUS 0el8
15.02 OO1m1ast XxapakTepUCTHKA
XUMUYECKHUX DJIIEMEHTOB —
MeTauIoB. MeTayuindecKas CBS3b hitps:/m.ed
43 500.ru/00ae
1 MeTaJuTHYecKas ) 103¢
KpUCTAJTHYECKas peniéTka.
dusnyecKre CBOMCTBA METAJIOB
21.02 XUMHUYECKUE CBOMCTBA METAILJIOB. https://m.ed
44 DNEKTPOXUMUYECKUN P 500.ru/00ae
HANPSKEHUH METAIIOB 1156
45 22.02 OO6mure cnocoObl MOTy4YeHUS https://m.ed

MeTaiioB. CriaBel. Berauciaenns

s00.ru/00ae



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

10 YPaBHEHUAM XUMHUYECKUX
peakuuil, eciii OVH U3 PearcHTOB
COJICPKUT IIPUMECHU

46

28.02

Ilonstue o KOppO31uH MECTAJIJIOB

https://m.ed
s00.ru/00ae

1278

47

48

49

29.02

06.03

07.03

[llenoynbie METAIBI

Oxcupl U TUIPOKCUIBI HATPUSL U
KaJIAst

Il{e104HO3EMENBHBIE METAILIBI —
KaJIbLIMA U MarHui

https://m.ed
s00.ru/00ae

14b2

https://m.ed
s00.ru/00ae

14b2

https://m.ed
s00.ru/00ae

15e8

50

13.03

Baxueiiine coeTUHEHNS KAIbIIHAS

https://m.ed
s00.ru/00ae

15e8

51

52

53

54

55

14.03

20.03

21.03

03.04

04.04

O000I1IEHNE U CUCTEMATHU3ALIIS
3HAHUH

JKEcTKOCTBL BOABI U CIIOCOOEI €8
yCTpaHEHUs

IIpakTuueckas padora Ne 6 o
TeMe "JKECTKOCTH BOJBI U METOIEI
e€ ycTtpaneHus"

AIOMHUHAN

AmdorepHbIe CBOMCTBA OKCHA U
TUIPOKCHUIA

https://m.ed
s00.ru/00ae

1886

https://m.ed
s00.ru/00ae

1886

https://m.ed
s00.ru/00ae

1ae8

https://m.ed
s00.ru/00ae

1c64

https://m.ed
s00.ru/00ae

1c64

56

11.04

Kemeso

https://m.ed
s00.ru/00ae

1d86

57

58

59

17.04.

18.04

24.04

OKcupl, THIPOKCUIIBI U COJIU
xenesa (1) u xenesa (I11)

O000I1IIEHNE U CUCTEMATHU3AIIIS
3HAHUH

[IpakTuueckas padora Ne 7.
Permienue skcriepuMeHTaTbHBIX

https://m.ed
s00.ru/00ae

35e6

https://m.ed
s00.ru/00ae

1886

https://m.ed
s00.ru/00ae



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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/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/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

3a71a4 110 TeMe «BakHuenmme
METAJUIBI ¥ UX COETUHEHUS)

25.04 Brruucienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, ECIIU OJUH https://m.ed
W3 PEarcHTOB JIaH B U30BITKE WU Nttps://m.ed
60 s00.ru/00ae
COJICPKUT pUMecH. Beruncnenus 1750
MAacCCOBOM J0JIM BBIXOJa ITPOAYKTa
peakiuu
02.05 O000I11IeHNE U CUCTEMATU3ALIUS https://m.ed
61 N s00.ru/00ae
3HAHUI 1750
08.05 https://m.ed
K
62 OHTpOJIbHAs paboTa o TeMaM 500.ru/00ae
ypea 1750
15.05 BemectBa u marepuansl B https://m.ed
63 N s00.ru/00ae
IIOBCEIHEBHOM KU3HU YEJIOBEKA
3f50
16.05 XUMHYECKOE 3arpsi3HEHUE https://m.ed
64 . $00.ru/00ae
OKpYKaroIlen cpeJibl 7427 0
22.05 Ponb xumum B permieHun https://m.ed
65 5 s00.ru/00ae
9KOJIOTUYECKHUX TTPOOIeM 4970
22.05 O0001IeHre U CUCTEMATU3 AU https://m.ed
66 N s00.ru/00ae
3HAHUI —0 d0a
23.05 O0001IeHre U CUCTEMAaTU3 AU hitps://m.ed
67 N s00.ru/00ad
3HAHUI —b33c
23.05 O000I1IIeHNE U CUCTEMATU3ALIUS hitps://m.ed
68 s00.ru/00ad

YYEBHO-METOINYECKOE OBECIIEYEHHUE

3HaHUH

OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI UISA YHEHUKA

9ch2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Xumus, 8 knacce/ Kyzuenosa H.E., Turosa U.M., I'apa H.H., Akiuuonepnoe
odmecTBo «M3nareancrBo «IIpocBemienue»

2.Xumusl, 8 kiaacc/ I'adpuensin O.C., Octpoymos U.T'., Cinagkos C.A.,
AxnuonepHoe oomecTso «M3narenscTBo «IIpocBenmenue»

3. Xumus, 9 kaacc/ N'adopueasin O.C., OctpoymoB WU.T'., Caaakos C.A.,
AxkuuonepHoe o0mecTBo «M3narenscrBo «IIpocBemenne»

4. Xumus, 9 kaacc/ ,Kysneunosa H.E., Turoa U.M., I'apa H.H.

AxumnoHepHoe o0mecTBo «M3nareabcTBo «IIpocBemenue)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/00adb33c







