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. IOACHUTEJIBHASA 3AIIMCKA

[TporpaMma Mo XMMHU Ha YPOBHE OCHOBHOTO 001IET0 00pa30oBaHus IOATOTOBIICHA HA OCHOBE:

®eepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTENIFHOTO CTaHAAapTa OCHOBHOTO 00ImIero o0Opa3oBaHMS,
YTBEPKJICHHBIM NIpuKazoM MunuctepctBa npocsenieHus PO ot 31.05.2021 Ne 287 (manee — ®T'OC O00);

®DenepanbHOM 00pa30BaTENFHON MPOTPAMMBI OCHOBHOTO 00IIero o0pa3oBaHHs, YTBEPKACHHBIM MPUKa30M
MunucrepctBa npocsernienus Poccutickoit deneparuu ot 18.05.2023 mox Ne 370 (manee — @OIT OO0);

OenepanpHOil pabodeld MPorpaMMbl BOCIUTAHHS, ¢ YIETOM PACIpENesIEHHBIX 10 KJIaccaM MPOBEPIEMBIX
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO O0OIIET0 00pa3oBaHus,

Konuenmmu npenoaaBanusi yueOHOro mpeamera « XuUMHsI» B 00pa3oBaTelbHBIX opraHusanusx Poccuiickoit
depepalin, peaTu3yronX OCHOBHbBIE 00Ie00pa3oBaTesbHbie MmporpamMMbl (yTBepxaéuHoi penienueM Kosuternu
MunuctepcTBa pocBemieHus Poccuiickoit @emeparuu, mpotokoi ot 3 mekadps 2019 1. Ne ITK-4BH).

OcHoBHOH 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 0o0miero obpazoBanus ['bOY «INUJO r.0. I'opnoBka»
NPUHATON Ha 3aceJaHuU TENarorudeckoro coBera, mpoTokodl oT 14.08.2023 Ne9, yTBep:kIACHHON MNpPUKA30M OT
14.08.2023 Ne95.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUSA»

[Iporpamma mo XxuMuu JaéT MpeACTaBICHHE O MEJIX, 00IIel cTpaTernn 00y4eHns, BOCIIUTAHUS U Pa3BUTHS
o0yJarommxcss CpeAcTBaMHd Yy4eOHOTO TpenMeTa, yCTaHaBIMBAaeT o0O0s3aTelbHOE TIPEAMETHOE COJNEpiKaHue,
MpeAyCMaTpUBaeT paclpeielieHHe €ro Mo KiaccaM W CTPYKTYPHUpPOBaHHE IO pasfielaM U TeMaM IMPOrpaMMBbI 1O
XUMUH, ONPENEIseT KOJIUYECTBEHHBIE W KAUYECTBCHHBIC XApPAKTEPUCTHUKU COACPKAHUSA, PEKOMEHAYEMYIO
MTOCIIEZI0BATENBHOCTD H3YUCHHUS XUMHUH C YIETOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSA3EH, JIOTHKH YIeOHOTO
Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOYYAIOIIUXCS, ONPEICSNIICT BO3MOXXHOCTH IIPEAMETa IS peau3alliu
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHns, a Takke TpeOOBaHWI K pe3yiabTaraM OOYYeHHS XMMHW Ha YPOBHE IIeNiel W3ydeHUs MpeaMera H
OCHOBHBIX BHJIOB Y4eOHO-TT03HABATEILHOM JCSITEILHOCTH 00YYarOIIErocs 0 OCBOSHUIO Y4eOHOTO COICPIKaHuS.

3HaHUE XUMHHU CITY)KHT OCHOBOU JIJIsl JOPMHUPOBAHKSI MUPOBO33PEHUS 00YUalOIIErocs, ero mpeCTaBIeHUN O
MaTepuaJbHOM €IWHCTBE MHpPa, BaXHYIO pOJb WrpaloT GOpMUPYEMbIEe XHUMHEH TMpEACTaBICHHUS O
B3aMIMOMIPEBPAIICHUSAX DHEPTUM U 00 DBOJIOIMM BEIIECTB B MPUPOJE, O IYTSIX PEIIeHUs TI00ambHBIX MpoOdIemM
YCTOWYUBOTO PA3BUTHsI YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKON, MUIICBOM M KOJOTHUECKONH OE30macHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

N3yyenune xumuu:

CIOCOOCTBYET pealin3alliid BO3MOXHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHMS KYJIBTYPHI JUYHOCTH, €€
o01IEel u @yHKuHOHaHLHoﬁ I'PaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHWE MBIIUICHUS W TBOPYECKUX CIMOCOOHOCTEH OOYYaroMIMXCsl, HaBBIKOB HX
CaMOCTOSITETTFHON y4eOHO! JIeATENbHOCTH, SKCIIEPUMEHTANBHBIX U UCCIEA0BATEIbCKUX YMEHUH, HEOOXOUMBIX KaK
B TIOBCE/IHEBHOM JKM3HU, TaK U B IPOo(eCcCHOHATLHOMN JIeSITeIbHOCTH;

3HAKOMHUT CO CTeNn(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3I HAa €IUHCTBO
MIPUPOJBI U YEIIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TAlioM B ()OPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH
00yUaIOIIUXCS;

croco0cTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSM, K MPUPOJE, K
YeJIOBEKY, BHOCHUT CBOU BKJIA]] B 9KOJIOTHUYECKOE 00pa3oBaHue 00yJarONIIXCS.

JlaHHble HampaBjCHHUS B O0YYCHHH XUMHM 00CCIICUUBAIOTCS CICHM(DHUKON COepiKaHusl yueOHOTo IpeameTa,
KOTOpI)II\/’I ABIACTCA MEAArOru4CeCKu aaarTUPOBAHHBIM OTPaXCHHUEM 0a3oBoit HAayKUu XMMHHU Ha OHpelIeJ'IéHHOM JTare
€€ pa3sBUTUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMUCS
CHUCTEMbI IIEPBOHAYATIBHBIX MMOHATHH XHUMHUH, OCHOB HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX
MOHSITUN OPraHUYEeCKOM XUMUHU.

CtpyKTypa collep>KaHusi TPOTrpaMMbl MO0 XHMHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJX0/aa K e&
HU3YUYCHMHIO. Co;lepncaHHe CKJIaaAbIBACTCsA N3 CHUCTEMBI MOHATHUH O XHMHUYECKOM DJIEMEHTE M BCUICCTBE N CHUCTCEMBI
MOHATHN 0 XUMHUYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHM30BaHBI IO MPUHIIHUITY MOCIEA0BATENHEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN pa3HOrO YPOBHS:

ATOMHO-MOJICKYJIIPHOI'O YUCHUA KaK OCHOBBI BCETO €CTCCTBO3HAHUAA,

Tlepuonuueckoro 3akona JI. 1. MeHnjeneeBa kak OCHOBHOTO 3aKOHA XUMUM;

YYEHHSI O CTPOCHUU aTOMAa U XUMHUYECKOU CBSI3U;
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MIPEICTABICHUH 00 JIEKTPOTUTHIECKOMN TUCCOLMAIIIH BEUIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI pacCCMaTPUBAIOTCS HA OCHOBE AMIUPHUYECKH ITOJYUYSHHBIX U OCMBICIICHHBIX (PAaKTOB,
pa3BUBAIOTCA TOCIEAOBATEIbHO OT OJHOIO YPOBHS K JPYroMmy, BBINOJNHAS (QYHKOUM OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO NMPUMEHEHHS] W TIOIYYCHHS H3ydaeMBIX
BEIIECTB.

OcBoeHre NporpamMMbl IO XHMHH CIHOCOOCTBYeT (OPMUPOBAHUIO TPEICTABICHUS O XHUMHUYECKOH
COCTaBJISIONIEH HAYYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOI MPHUPO/IbI, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY
3HaHWI0O W METOAaM IIO3HaHWS B Hayke. l3ydeHWe XWMHHM TPOUCXOAWUT C TPHUBICUCHHEM 3HAHUN M3 paHee
W3YUYCHHBIX Y4eOHBIX peaMeToB: «OKpykatouuii Mupy, «buonorus. 5-7 xmacce» u «®duznka. 7 Kmacey.

[lpy W3y4eHWH XUMHUU TPOUCXOAUT (QOPMUPOBAHME 3HAHWN OCHOB XUMHYECKOW HAayKHM Kak o0JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON AEATEIHPHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOMU
KyJbTypbl. 3a7ada y4eOHOro MpeaMeTa COCTOUT B (DOPMHPOBAHWN CHCTEMBI XUMHUYECKUX 3HAHWN — Ba)KHEHIINX
(haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUH, JOCTYMHBIX 0000IEeHIH MUPOBO33PEHUYECKOTO XapaKTepa,
sI3pIKa HAYKH, B MPHOOIIEHNHN K HAYYHBIM METOJIaM MO3HAHMA MPH M3yUEHUH BEIIECTB W XUMHUYECKUX pEakiuil, B
(hopMHpOBaHWU M Pa3BUTHH IMO3HABATENHFHBIX YMEHHH W WX NPHUMEHEHWH B y4eOHO-TIO3HABATEIHHONH M y4deOHO-
HCCIIEIOBATENBCKOM NI TETbHOCTH, OCBOCHUH TMpaBHi 0€30MacHOr0 OOpalIeHUs] C BEUIECTBAMH B IOBCEJHEBHOM
JKU3HH.

HEJUX U3YUYEHUSI YYEBHOI'O TIPEAMETA «XUUMUS»

[lpu M3y4yeHWH XMMUU HAa YPOBHE OCHOBHOTO OOINEro o0pa30BaHWs Ba)KHOE 3HAUCHHUE MPUOOPETH TaKue
e, KaK:

(dbopMHpOBaHHE HHTEIICKTYalbHO Pa3BUTOH JHYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY MPUHSTHIO PEIICHUH, CIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM JKU3HU;

HAMpaBJICHHOCTh OOY4YCHHS Ha CUCTEMAaTHYECKOe MPHOOMECHHE OOYyJYaromuxcsi K CaMOCTOSATEIbHOMN
MO3HABATENILHON  JICSATETIPHOCTH, HAYYHBIM METOJaM TMO3HaHUS, (OPMHPYIONIMM MOTHBAIMIO W pa3BUTHE
CIIOCOOHOCTEH K XHMHH,

oOecrieueHUEe YCIIOBUH, CHOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYAIONUMHCS OIBITa pPa3HOOOpa3HOM
JCSITENIBHOCTH, TO3HAHUS W CAMOTO3HAHWS, KJFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), WMEIOIINX
YHHBEPCAJIbHOE 3HAUCHHUE JUTS PA3IMYHBIX BHJIOB JICATCIILHOCTH;

(dopMupoBanue o0mEeH (QYHKIMOHAILHOW U €CTECTBEHHO-HAYYHOH IpaMOTHOCTH, B TOM YHCIIE€ YMEHUH
OOBSICHATh U OICHHBAThH SIBJICHUS OKPYXAIONIET0 MHUPA, UCTIONB3Ysl 3HAHUS M OIBIT, MOJYYCHHBbIC MPU H3YUCHHUH
XVMHH, TPUMEHSITh UX TPU PEHICHUU POOJIEM B MOBCEIHEBHOMN JKU3HU U TPYJIOBO JESITEIBHOCTH;

(dbopMuUpOBaHUE y OOYYAIOIIMXCS TYMaHUCTHUUYECKUX OTHOIICHHWN, MOHUMAHUS IEHHOCTH XUMHYECKHUX
3HAHHWI JJIS BRIPAOOTKH 3KOJIOTHYECKH IIEIecO00Pa3HOro MOBE/CHUS B OBITY U TPYAOBON JEATEIBHOCTU B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS M OKPYIKAIOIIEH MPUPOIHON CPe/Ibl;

pa3BUTUE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOGHUS OOIIEYEIIOBEYCCKUX IIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOpY Npoduis ¥ HampaBICHHOCTH
JabHEHIIero 00yJYeHusl.

MECTO YYEBHOI'O IIPEIMETA «XUMMWMS» B YYUEBHOM IIVIAHE
OO01ee YMCIIO 4YacoB, OTBEAEHHBIX JUIS W3yYEHUS XUMUM Ha YPOBHE OCHOBHOTrO 0OIIero oOpa3oBaHHS,
cocraBiseT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 4aca B HEZIENIO).



Il. COIEP’ KAHME OBYUYEHUA
8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE IOHATHUS

[Mpeamer xumun. Ponbs XMMuM B )KM3HU YeNOBeKa. XUMHUs B ccTeMe Hayk. Tena u BeujectBa. dusnueckue
CBOICTBA BEIIECTB. ArperaTHOe COCTOsIHUE BellecTB. [loHsTHE 0 MeTOIaX O3HAHUA B XUMHUH. YUCThIE BEIIECTBA U
cMecH. CriocoOBI pa3meseHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUECKUE TeMeHThl. CHMBOJIBI XUMHYECKHX 3J€MEHTOB. [IpocThie U ClOXKHbIE
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas (opmyrna. BaleHTHOCTh aTOMOB XMMHMYECKMX 3JEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHast Macca. MaccoBasi 101 XMMUYECKOTO
3JIEMEHTA B COEIUHEHUH.

KonnuectBo BeniectBa. Mosb. MonsipHas macca. B3auMoCBSI3b KONMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX
erHUIL BemecTBa. Pacuérel mo hopMynaM XUMHUECKUX COCAUHEHUH.

Ousnueckre U XUMHYECKHUE SBIICHUS. XUMUYECKasg peakius U e€ Mpu3HaKu. 3aKOH COXPAaHEHUS MAaCCHI
BelecTB. XWMUYecKkue ypaBHeHHs. Kiaccudukanmuss XUMHUECKMX peakuuil (coeluHEHUs, pa3iIoKeHus,
3aMeIIeHMs, 0OOMEHa).

Xumuueckuii Ikcnepumenm .

3HAaKOMCTBO C XHMHYCCKOH MOCYAOH, MpaBwiaMu padoThl B Ja0OpaTOpUH W MpUEMaMH OOpAIICHUS C
mabopaTOpHEIM 000PYAOBaHUEM, U3YUEHUE U ONIHCaHNEe (PU3NIECKIX CBOWCTB 00Pa3I0B HEOPTAHUIECKIX BEIIECTB,
HabmroneHune pusnueckux (IIaBieHUE BOCKA, TasTHUE JIb/a, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHICHCAINS
BOJIBI) U XUMHYECKUX (TOpEHHE CBEYH, MPOKaJIMBaHHE MEIHOM IMPOBOJIOKH, B3aHUMOJEUCTBUE Mela C KHUCIOTOM)
SBICHUH, HaONIOJCHWE M OIMCAHWE INPU3HAKOB IIPOTEKAHUS XHUMHUYECKHX peakuuil (pas3jioKeHue caxapa,
B3aMIMOJICHCTBAE CEPHOW KHCJIOTHI C XJIOPHIOM Oapws, pasnmokeHue ruapokcuma menu (ll) mpm HarpeBanum,
B3aMMO/IeiicTBUE jkene3a ¢ pactBopoM conu menu (ll), uzydenne cnocoOGOB paszzeieHUs cMecel: ¢ TOMOIIBIO
MarHuTa, pUIBTPOBaHKE, BHITAPUBAHUE, TUCTHIULLMS, XpoMaTorpadus, IpOBEICHUE OYMCTKH TTOBAPEHHON COIIH,
HaOJIOIGHHE W ONMCAaHUE PE3YJIbTAaTOB IMPOBEACHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs] Macchl,
CO3/1aHKE MOJeNiel MOJIeKyJ (IIIapOCTEePKHEBBIX ).

BaskHelimue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucmopoa — sneMeHT M mpocToe BemiecTBo. HaxoxxneHue
KHCJIOpoJa B MpHpoje, (u3nveckne W XHUMHUYECKHe cBoicTBa (peakuuu ropenwus). Oxcunsl. [lpumenenue
kucnopoga. CriocoObl MOMydeHus: KUCIOpoaa B J1abopaTOpUHM W MPOMBINUIEHHOCTH. KpyroBopoT kuciopoja B
npupoze. O30H — aJuIoTpoIHast MOAU(HUKALUS KUCIOPOAA.

TemnoBoii 3QdekT XuMHYECKOH peakinnuu, TePMOXMMHUYECKHE YpaBHEHUS, 3K30- M DHJOTEPMHUYECKHUE
peakiuu. ToIumMBO: yroilb W MeTaH. 3arpsi3HEHHWE BO3/yXa, YCHJICHHE MapHHKOBOro 3(dekrta, paspylieHne
030HOBOT'O CJIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxxaeHrne Bogopo/a B pupo/ie, GU3NIecKre 1 XUMHUIECKUE
CBOICTBA, IPUMEHEHHE, CITIOCOOKI MoTydeHus. KuciaoTer u comnm.

MonsipHbiii 00bEM ra3oB. PacyéTbl o XMMUYECKUM YpaBHEHHUSIM.

®usnyeckne cBoiicTBa Boabl. Boma kak pactBoputens. PacTBoprl. HacblllieHHBIE M HEHACHILICHHbBIE
pacTtBOpsl. PacTBoprMOCTh BemiecTB B Boge. MaccoBast 07151 BEMIECTBA B PACTBOPE. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B Mpupoae W B KM3HHM dYeloBeKa. KpyroBopoT Boapl B mHpupojae. 3arpsi3HEHHE
MpHUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukaius Heopranuueckux coemmHeHuit. Oxcuzapl. Kiaccudukaiius OKCHIOB: coyie00pa3yrolue
(ocHOBHBIE, KHUCIOTHBIE, aMdoTepHble) W HecoseoOpasyromue. HomeHknarypa okcuaoB. Duszmyeckue u
XUMHUYECKHE CBOWCTBA OKCHIOB. ITomyueHre okcuaos.

OcnoBanmsa. Kiaccudukanust ocHoBaHMi: WIENOYM W HEpacTBOpUMBIE OcHOBaHUS. HomeHknarypa
ocHoBaHMi. du3nyueckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHrne ocHOBaHUA.

Kucnotsl. Knaccudukanus kuciaot. Homenkinarypa kuciaot. @U3nuecKkue 1 XUMUYECKUE CBOHCTBA KUCIIOT.
Psn aktuBHocTu MetamioB H. H. bekerosa. [Tonyuenue Kucnor.

Comu. Homenknatypa comneil. @uzndeckue 1 XMUMAYecKre CBOMCTBa coneil. [lomydenue comnei.

T'eneTuueckas CBsA3b MEXY KIaCcCAMU HEOPTaHUYECKUX COCTMHEHUH.



Xumuueckuii Ixkcnepumenm:

KaueCTBCHHOE OIPEJICIICHNE COJICPKAHUS KHCIIOPO/ia B BO3AyXe, OIyYeHHEe, COOUpaHue, pacliO3HaBaHUE U
M3YYCHHUE CBOWCTB KHCIIOPO/Ia, HAOIIOCHIE B3aUMOJICHCTBYS BEIIECTB C KHCIOPOJOM U YCIIOBHSI BOSHUKHOBCHHS
Y TIpeKpaIeHus TopeHus (moxapa), 0O3HaKOMJICHHE ¢ 00pa3llaMi OKCHAOB W ONMHCAHHWE WX CBOWCTB, IMOJyYeHHE,
coOupaHne, paclio3HaBaHUE M HM3y4YEHHE CBOWCTB BOAOpOAa (TOpPEeHHE), B3aWUMOIEHCTBHE BOIOPOIA C OKCHAOM
menu (1) (Bo3MOKHO MCIONb30BaHUE BHUICOMATEPUAIIOB), HAOIOIeHHEe 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
WCCIIeIOBAHNE OCOOSHHOCTEH PaCcTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBIEHUE PACTBOPOB C
oTIpeNIeIEHHON MAacCOBOHM [OJICH pacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOIBI C METaUIaMH (HATPHEM H
KaJibIiueM) (BO3MOXKHO KCIIOJIb30BaHUE BUICOMATEPUANIOB), MCCICIOBAHHE OOpA3llOB HEOPTaHUYECKUX BEUICCTB
Pa3IUYHBIX KJIACCOB, HAOJIIOJICHUEC U3MECHEHUSI OKPACKU MHUKATOPOB B PACTBOPAX KHUCIOT U INEIOYCH, U3yUCHUE
B3aumoeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCIOT ¢ METa/UTAMH, PEaKIIMi HEUTpaTH3aIliy,
MOJTydYeHHEe HEepacTBOPUMBIX OCHOBAHMIA, BBHITECHEHHE OJHOTO MeTajla APYTUM U3 PacTBOpa COJH, PEIIeHHe
AKCIIEPUMEHTAIBHBIX 33j1a4 110 TeMe «BakHelIre KiiacChl HEOPraHUIECKUX COSTUHEHUIN.

Ilepuoguyecknii 3axon u Ilepuoguyeckasi cucrema xumuuyeckux 3jemenros JI. M. MenaeneeBa.
CrtpoeHue aToM0B. XuUMH4YecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKIUH

HCpBBIC IIOIIBITKHU KHaCCI/I(i)I/IKa]_[I/II/I XUMHUecKnX 3neMeHToB. IlonsTue o rpynmnax CXOOHBIX 3JICMCHTOB
(mwesnoyHble W IIETOYHO3EMEIbHBIE METa/UIbl, TaJOTEHbl, MHEPTHBIC Tras3bl). ODJIEMEHTHI, KOTOpble 00pasyroT
amM(pOTepHBIC OKCUJIBI U TUAPOKCHIBI.

Ilepuonnuecknii 3akoH. Ilepuomguueckas cucrema xumuueckux anemeHtos J[. M. Mengeneesa.
Kopotkonepronnas u miumHHOTEpHoaHas ¢opmbl [leproanyeckoir cuctemMbl XxuMmMudeckux snemeHtoB J[. .
MengeneeBa. Ilepuoasl u rpynmnbel. PU3HUECKUI CMBICT MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI
JJIEMEHTA.

Crpoenune aromoB. CoctaB atoMmHBIX sifep. M3otomsl. DnekTponbl. CTpoeHUE AIEKTPOHHBIX 000JI0YEeK
aToMOB mnepBbix 20 xumuueckux siemeHToB llepuoanueckoit cucremsl J[. Y. MenneneeBa. XapaKTepuUCTUKA
XMMHMUYECKOTO 3JIEMEHTA M0 €ro MojoxkeHuto B Ilepuonnueckoii cucreme . . Menneneena.

3aKOHOMepHOCTI/I U3MCHCHUA paanyca aToOMOB XUMHNYECKHUX 9JICMCHTOB, METAJINIMYCCKUX u
HEMETAJUIMYECKUX CBOMCTB 10 IpyNIaM U NEPHOAAM.

3uauenne [lepuogmueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS Pa3BUTHS
Hayku u npakTtuku. /1. 1. MenjeneeB — yu€Hbli U TpakIaHVH.

Xumnueckast cBsi3b. KoBaseHTHas (HOJisipHass W HEMOJAPHAsA) CBA3b.  ODJIEKTPOOTPULATEIEHOCTh
XUMHUYECKUX 31eMEHTOB. IOHHas CBS3b.

Crenenb OKHCJICHUA. OKHUCIUTEILHO--BOCCTAHOBUTEIILHBIE PCaKIuu. Hpoueccm OKUCJICHHUA u
BOCCTaHOBJIEHHA. OKUCIINTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenm:

u3y4yeHrne 00pasloB BEUICCTB METAINIOB 1 HEMETAILJIOB, B3aMO/ICHCTBHE THAPOKCHIA IMHKA C paCTBOpaMH
KHCJIOT H IlIeHO‘Ieﬁ, IMPOBCACHUEC OIBITOB, WUIIOCTPHUPYIOIIHUX IMPUMEPLI OKHCINUTCIBHO-BOCCTAHOBUTCIIbHBIX
peakuuii (ropeHue, peakliuy pa3yioKeHHs, COSIUHEHNS ).

Mescnpeomemmvie céasu

Peanuzaiusi MEXMNpEIMETHBIX CBsA3eH MpU HM3YYCHHH XUMHHM B 8 Kjacce OCYMIECTBISICTCS depes
HCTIONBb30BaHUE KaK OONIUX ECTECTBCHHO--HAYYHBIX MOHITHHN, TaK W MOHATHH, SBISIOMINXCS CUCTEMHBIMH IS
OTAETBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1mIre ecTeCTBEHHO--HAYYHbIE TOHSTHSA: HAYYHBIM (DaKT, TMIIOTE3a, TEOpHs, 3aKOH, aHalnu3, CHHTE3,
KiaccupuKarys, IepHOANIHOCTb, HAOIIOICHUE, SKCTIEPUMEHT, MOJICTHPOBAHUE, U3MEPEHHE, MOJICb, SIBJIICHHCE.

OdusnKa: Marepus, aToM, OJJIEKTPOH, INPOTOH, HEHTPOH, HWOH, HYKIHWI, H30TOINBI, DPaIHOaKTHBHOCTS,
MOJIeKyJIa, SJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHHUE BEIeCTBA, ras, (pU3MYecKue
BEJIMYHMHBI, SIMHUIIBI U3MEPEHHSI, KOCMOC, TIAaHETHI, 3BE3/1b1, COITHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: atmochepa, ruapochepa, MUHEpaNbl, TOPHBIC IOPOJbI, IOJE3HBIE HCKOMAaeMbIe, TOILIMBO,
BOJIHBIC PECYPCHI.
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BemecTBo U XuMHYecKas peakuus

Ilepnonmueckmii 3akoH. [leproamdeckas cucrema xuMudeckux eMeHToB M. M. Menneneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUECKUX 3JIEMEHTOB MIEPBBIX TPEX MEPUOOB, KaJUs, KBNS
U UX COETMHEHUH B COOTBETCTBUH C MOJIOKEHHUEM JIEMEHTOB B lepuonndeckoii cucreMe U CTpOEHUEM HX aTOMOB.

CrtpoeHue BemecTBa: BUIb XUMAYECKOW CBSA3U. THITHI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT THUTA KPUCTADTHYECKOM PEMIETKN U BUIa XUMUYECKON CBSI3H.

Knaccupukanmss u HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XWMHUYECKHE CBOHCTBAa BELICCTB,
OTHOCSILIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYEeCKHX COEAMHEHUH, TeHEeTHYecKass CBA3b HEOPraHWYEeCKUX
BEIIECTB.

Kaccudukarnus XuMHUIeCKAX PEaKIUil M0 pa3iIndHBIM IpHU3HAaKaM (TI0 YHCITY M COCTAaBY YYAaCTBYIOIIMX B
peaKkuy BEIIECTB, MO TEIUIOBOMY 3P QEKTy, MO M3MEHEHHIO CTEIEHEH OKHCICHUS XUMHYECKHX 3JEMEHTOB, IO
00paTHMOCTH, TI0 YYaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMUYECKHIE PEAKIIH, TEPMOXUMUIECKHIE YPAaBHEHHS.

Ilonstre o cxopoctn xummuueckoil peaknuu. [loHATHE 00 00paTHMBIX W HEOOPATHMBIX XUMHYECKUX
pCaKknuax. ITonsaTHEe O TOMOTEHHBIX U reTCPOrcHHbIX pCaKIHgX. ITonsarue o karanuze. IloHATHE 0 XMMHYECKOM
paBHOBecun. DaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOW PEaKIIMU U MOJI0KEHNE XUMUYECKOT'0 PAaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AJIEKTPOHHBIH OalaHC OKHCIHTEIhHO-BOCCTAHOBHTEIHHOMN
peakuuu. CocTaBieHHE YpaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEaKIUil C HCIOJb30BaHHEM METOa
3JICKTPOHHOTO OajaHca.

Teopus >IEKTPOIUTUYECKON AMCCOLMALMU. ODJIEKTPOJIUTBI M HEINEKTPOIUTHl. KaTHOHBI, aHHOHBI.
MexaHn3M JUCCOIUAIIMN BEIIECTB C PA3IMIHBIMH BUIAMU XUMUYEeCKOH cBsi3u. Ctenenp auccoruanii. CHIbHBIE H
cl1a0ble ANEKTPOIUTHI.

Peaknim noHHOTO OOMEHa. YCIIOBHS NPOTEKAHHUS peakIWii MOHHOTO OOMEHa, TOJHBIE M COKpaIIEHHBIC
WOHHBIE ypaBHeHHs peaknmii. CBOWCTBAa KHCIOT, OCHOBaHMH W COJEW B CBeTe NPEICTaBICHUH 00
AIEKTPOIUTHIECKON nucconuanyu. KauecTBeHHbIE peakiuu Ha HOHEL. [loHsATHE 0 THAPOIH3E COMNeH.

Xumuueckuii IKcnepumenn .

O03HAKOMIIEHHE C MOJCISMH KPUCTAUIMUECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB — METAJUIOB U
HeMeTaJIoB (rpadura M ajyiMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHUS), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH
XAMHYECKON peakiuu OT BO3JACHCTBHS Pa3IMYHBIX (PAKTOPOB, HCCIIEAOBAHHE IJIEKTPOIPOBOTHOCTH PACTBOPOB
BEIIECTB, IMPOIecca AMCCOIHMAIMU KHUCJIOT, IIejIodYel u coneld (BO3MOXKHO HCIIONIb30BaHUE BUIECO MATEPUAIIOB),
MIPOBEJICHHE OTBITOB, MILTIOCTPUPYIONMINX MPU3HAKH MPOTEKaHHS peaKkInii HOHHOTO oOMeHa (0Opa3oBaHHe OcalKa,
BBIJICJICHUE T'a3a, 00pa30BaHUE BOJBI), OMBITOB, HIUTIOCTPUPYIOIINX MPUMEPBI OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peaknuii (TopeHue, Peakuy PaszlIoKEHUs], COSAMHEHNs), Paclio3HaBaHNEe HEOPTaHUYECKHX BEUIECTB C MOMOIIBO
KaueCTBEHHBIX PEaKIIMiA Ha HOHBI, peIIeHHEe PKCIIEPUMEHTAIFHBIX 3a/1a4.

HemeTansbl 1 uX coeTUHEHUsI

OO0mas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHBIE CTETICHH OKHCIICHUS.
Crpoenue n ¢Gu3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XHMHUYECKHE CBOICTBA Ha MPUMEpE XJIOpa
(B3auMoJielicTBHE C MeTaUlaMM, HEMeTallslaMM, IIesiodaMu). XJyopoBojopon. ConsHas KHCIOTa, XUMHYECKHe
CBOWCTBa, IMOJIy4eHHUE, puMeHeHne. J[eficTBre XJopa M XJIOPOBOJOPOJa HAa OPraHM3M YejoBeka. BaxHelimme
XJIOPUJIBI U KX HAXOXKICHUE B TIPUPOJIC.

O6mas xapaktepuctuka 3eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHEBIE CTETICHU
okucieHusi. CTpoeHne W (U3WUECKHE CBOWCTBA MPOCTBHIX BEIMIECTB — KHCIOPOJAa M CEphl. AJIIOTPOITHBIE
Moau(HUKaMK KHCIOpOJa M Cephl. XWMHUYECKHE CBOHCTBa cepbhl. CepoBOAOPOJ, CTPOSHHUE, (PU3NYECKHE U
XUMHUYECKUEe CBoMCTBA. OKCHIIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa, (pU3HIecKue U
XUMHUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kjacca KHCIOT W crneluduueckue). XUMUYECKHE PEaKiuu,
JIeKAIUe B OCHOBE MTPOMBIIIUIEHHOTO CIIOCO0a MOyYeHHs CepHOM KUCIOTHL. [IpumeHenne cepHoi kucnoTel. Comnu
CEpHOI KHCJIOTBI, Ka4eCTBEHHAsI peakius Ha cyiabhar-uoH. HaxokneHue cepbl U €€ COSAMHEHUN B TPUPOJE.
XHUMHYECKOE 3arpsA3HEHIE OKPYKAIOMIEH CpeIbl COeTMHEHUSMHE Cephl (KUCITOTHBIE O/, 3arpsi3HEHNE BO3ayXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAIICHMYSL.

OO6mmas xapakrepucTrka meMeHToB VA-rpynmnsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUS. A30T, pacnpoCTpaHEHHUE B MPHUpOJE, (PHU3UUECKHEe M XHUMHUECKHEe cBoHcTBa. KpyroBopor asora B
npupone. AMMHAK, ero (U3NYecKHe W XUMHYECKHEe CBOWCTBA, MOJydeHHe W mpuMeHeHwe. Conmn aMMOHUS, MX
(hm3nUecKue U XUMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHAs peakivsi Ha MOHBI aMMOHUS. A30THAsi KUCIIOTa,
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e€ momydeHue, (U3WUECKME M XHMHYECKHe CBoOWcTBa (00mMEe Kak TPEACTaBUTENd Kiacca KHCIOT U
cneuuduyueckue). lMcmonp3oBaHWe HUTPATOB U COJEH aMMOHHMS B KaueCTBE MHUHEPaIbHBIX YIOOpeHUi.
XuMHUYeCcKOe 3arpsa3HeHUE OKpYKArollel cpeabl COeTMHEHUsIMU a30Ta (KUCIOTHBIC TOKAM, 3arps3HeHUe BO3IyXa,
Mo4BEI U BomoéMoB). Docdop, amrorponHeie Momudukanuu dochopa, uU3NIECKHe U XUMHUUYSCKHE CBOWCTBA.
Oxcun docthopa (V) u pocdhopHas knuciora, pu3MdecKkre U XUMHYECKHE CBOWCTBA, MOodydeHne. Vcnoap3oBanne
¢dochaToB B KauecTBe MUHEPAIbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3meMeHToB |V A-Tpymmer. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIIEHUS. YTIEepoJl, alUIOTPONHBIE MOMU(UKAIINN, PACIPOCTPAaHEHHE B MPHUpPoAe, (GU3HYECKHE M XUMUYECKHE
cBoricTBa. Ancop6umsa. Kpyrosopor yrnepoma B mpupone. OKcuIbl yriaepoia, UX (HU3MUECKHEe M XUMHUYECKHE
CBOICTBa, ICHCTBHE HA JKUBBIC OPraHMU3MBI, IIOIyYeHHE 1 IPUMEHEHUE. DKOJIOTHYECKIE TPOOIeMBbl, CBSI3aHHBIE C
okcuaoM yriepoza (1V), rumoresa ri006ambHOTO MOTETICHNS KITMMaTa, ITAPHUKOBBIN AQQEeKT. YToIbHas KUCIIOTA U
e€ comu, WX (U3WYECKWe W XUMHYECKHE CBOWCTBa, TMOJy4deHHWE M MpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBILIUIEHHOCTH M CEILCKOM XO35HCTBE.

IlepBoHavanpHbie TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COENWHEHMSIX yriepoaa (MeTaH, 3TaH,
STHUIIEH, alleTHIIEH, STaHOJ, TIUIEPUH, YKCyCHas KHUcIoTa). [IpupomHbIe WCTOYHHWKH YTIEBOJOPOIOB (YTOIib,
MPUPOAHBINA Ta3, HePTh), MPOAYKTHI HX MepepaboTKH (OEH3UH), UX POJIb B OBITY M MpOMBIIUIEHHOCTH. [loHsATHE O
OMOJIOTUYECKU Ba)KHBIX BEIICCTBAX: JKUpPaxX, OelKax, YrieBoJax — U UX POJIM B J)KU3HHU ueloBeka. MarepuanbHOe
€MHCTBO OPTaHNYECKUX W HEOPTAaHWIECKUX COSIMHECHUH.

KpemHuii, ero ¢pusnueckie 1 XUMUYECKUE CBOWCTBA, MONydyeHHEe U npuMeHeHne. CoelMHEHNsT KpEMHHUS B
npupoae. O6mue npencrapnenus 06 okcuae kpemuust (1V) u kpemuneBoi kucnore. CHIMKATHL, MX HUCIIOIb30BaHUE
B OBITy, B TPOMBIIUIEHHOCTH. BakHEWIWie CTPOUTENbHBICE MaTepHallbl: KepaMuKa, CTEKIO, IEeMEeHT, OETOH,
xene300eToH. [IpobiieMbr 6e301macHOTO UCITOTF30BAaHUS CTPOUTENBHBIX MAaTEPHAIIOB B ITOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenn .

M3ydeHHe 0OpaslloB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJNSHOW KHCIOTHI, TIPOBEACHNE KAa4eCTBEHHBIX
peakuuii Ha XJOPHI-MOHBI W HaONIOJCHWE MPHU3HAKOB WX IPOTEKAHWS, OIMBITHI, OTpakaromiue (Qu3ndeckne U
XAMUYECKHE CBOHCTBA TaJOreHOB M WX COCJMHEHHWH (BO3MOXXHO UCIONL30BAHUE BHCOMATEPHAJIOB),
O3HaKOMIJIEHHE C 00pa3laMu XJIOPUAOB (TaJOTCHUAOB), O3HAKOMIICHHE C 00pa3llaMu cepbl M €€ COeIUHEHHSIMU
(BO3MOXHO HCIONB30BaHUE BHIEOMATEPHATIOB), HAOIIOACHHWE Mpollecca OOYIIMBaHUS caxapa Ioja JeHcTBHEeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YY€HHE XUMHUYECKUX CBOMCTB pa30aBiIeHHOW CEpPHON KHCIIOTHI,
MpoBe/IeHNE KaueCTBEHHON peaklnu Ha cynb(aT-nOH U HaOIII0JeHNe MpU3HaKa e€ MPOTeKaHus, 03HAKOMJICHUE C
(m3nyeckuMu CBOMCTBaMHU a30Ta, gochopa W WX COeAMHEHUH (BO3MOXHO HCIIOJIE30BaHWE BUIEOMATEPUANIOB),
oOpa3ramu a30THBIX U (HOCPOPHBIX YIOOpEeHHH, MoiydeHne, coOupaHue, paclio3HaBaHUE M W3ydeHHE CBOWCTB
aMMHaKka, MPOBEJCHUE KauyeCTBEHHBIX peakluii Ha MOH aMMOHHUS M (ocdarT-MoOH M W3yYeHHE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeAb (BO3MOXKHO HCIOJB30BaHUE
BHJIECOMAaTEPHAJIOB), H3YYCHUE MOJIENIeH KPUCTAITMYECKAX PEIIETOK anMasa, rpaduta, dyiiepeHa, 03HaKOMIICHHE
C TMpOIEecCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIVIEM W YCTPOWCTBOM TPOTHUBOrasa,
noilydeHue, coOupaHue, pacno3HaBaHWE W W3y4YCHHWE CBOWCTB YIJIEKHCIIOrO Tasa, MPOBEJCHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAT W CHIMKAT-HOHBI M M3YYCHHE MPU3HAKOB WX MPOTEKAHUS, 03HAKOMIICHHE C MPOAYKIHEH
CWJIMKATHOM MPOMBINIICHHOCTH, PEUIeHHe SKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxkHelmne HeMeTaibl U uX
COCZIMHEHHUS».

MeTa/uibl U MX COeTHHEHUS

O6111a5[ XapaKTEpUCTUKa XHUMHUYCCKUX OJIEMCHTOB — MCTAIJ/IOB Ha OCHOBAaHHUU HWX TIIOJIOXKCHUA B
[Teprnonnueckoii cucreme xumudeckux 3neMeHToB J[. Y. MenneneeBa u ctpoenus: atomoB. CTpoeHHE METaJlIOB.
Meramnuueckasi CBA3b U METANIMYECKash KPUCTAJUIMUECKAs peII€TKa. DJIEKTPOXUMHUYECKUU PpsAl HaNpsKECHUN
MeTaioB. PU3MYecCKUe U XUMUYECKHE CBOMCTBA MeTayuioB. OOIIMe crocoObl MoaydeHus MeTauioB. TloHsaTHe o
KOpPpPO3WH METaJNIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI WX OT Koppo3uu. CmiaBel (CTallb, YyTyH, AIOPATIOMHHHIM,
OpoH3a) ¥ UX NPUMEHEHHE B OBITY U TIPOMBITIIIEHHOCTH.

[lenounsie MeTabl: nojoxkeHue B [lepuoanueckoit cucreMe xumudeckux 3neMeHToB . M. Menneneena,
CTpOGHHE WX aTOMOB, HaxoXJeHwe B mpupoae. Puzndeckne M XUMHUYECKHE CBOMCTBAa (HAa MpUMepe HATpusi U
kainust). OKCHUIBI M TUAPOKCHIBI HATpHA U Kanus. [[puMeHeHre MeT0YHbIX METaNIOB B UX COSIUHEHHM.

[IenouHo3eMenbHbIE METAILIBI MAarHUM U Kajdblui: monoxeHue B [lepuonnyueckoi cucreMe XUMUYECKUX
anemeHToB J[. 1. MeHaeneeBa, CTpOEHHME UX ATOMOB, HaxOxAcHUE B Ipupoae. PH3MUECKHUE U XUMHYECKUE
CBOMCTBA MarHus W KajJbIlusa. BakHeHIne COCMMHEHNS KalubIus (OKCHI, THAPOKCH, coir). JKECTKOCTh BOIBI U
crnoco0bl €€ yCTpaHEeHus!.
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AnmoMunuii: nonoxenue B Ilepuomuueckoil cucrteme xumuueckux snemeHToB JI. M. Menaeneesa,
CTPOCHHE aToMa, HaXOXJCHHE B mpupoje. DU3NYECKHE U XUMHUYCCKUE CBOMCTBA altoMHHUSA. AMDOTEpHBIC
CBOMCTBA OKCHUJIA Y TUAPOKCH 1A AITFOMHHUSL.

Kenezo: nonoxenue B Ilepronnueckoil cucreme xumuueckux sneMeHtoB JI. . MenpaeneeBa, cTpoeHue
aToMa, HaxoXKJeHwe B mpupojae. Pu3nmdeckne W XMMHUYECKHEe CBOWCTBA jkene3a. OKCHUIbI, THAPOKCUABI M COJH
xenesa (I1) u xenesa (111), ux cocras, CBOWCTBA U MOTyYCHUE.

Xumuueckuii IKcnepumeHm:

03HaKOMIIEHHE ¢ 00pa3aMy METAJUIOB ¥ CIUIABOB, MX (PU3NYECKIMH CBOMCTBaMH, H3YUCHHE PE3YIhTaTOB
KOpPPO3UU METAUIOB (BO3MOXHO KCIIOJIb30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHWCTBUS OKCHIA
KaJIbI[Usl U HATPUSA C BOJOH (BO3MOXKHO HCIOJH30BAHHE BUICOMATEPUANIOB), UCCIICOBAHUE CBOWCTB KECTKOM
BOJBI, TIpOIlECCa TOPEHHS Kelle3a B KHUCIOponae (BO3MOXHO HCIOJIB30BaHWE BHSOMATEPHAJOB), MPU3HAKOB
MIPOTEKAHUS KAUeCTBEHHBIX PeaKIMii Ha MOHBI: MarHus, KaJabllMs, allOMHHMs, nuHKa, xeme3a (1) u xemeza (111),
venu (Il), HaOmrofeHMe W ommMcaHWEe TPOICCCOB OKpAINIMBAHWS IJIAMCHH WOHAMU HATPHS, Kalus M KaJIbLUS
(BO3MOXHO HCIIONH30BAHKE BHACOMATEPHAIIOB), MCCIeTOBaHNEe aM(OTEPHBIX CBOIMCTB THAPOKCHIA ATIOMUHUS H
THUAPOKCH/IA IIHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 33124 110 TeMe «BaskHelre MeTallIbl M UX COSTHHEHUS.

XuMus U OKpysKamwias cpeaa

BemectBa u marepuasibl B NOBCEIHEBHOM JKM3HHM 4elloBeKa. be3omacHoe HCIONIb30BaHKE BEIIECTB U
XAUMUYECKUX peakuuii B ObITy. [lepBast moMoIIb Mpu XUMHUECKUX 0KOTaX U OTPABICHUSIX.

XuMHUECKOe 3arpsi3HEHHEe OKpY>Katollel cpeasl (peaebHas JOMyCTUMAasi KOHICHTPAIsI BEIIECTB, Jajee
— IIJIK). Pons XuMuM B peIIeHUH 3KOJOTHUECKUX ITPOOIIEM.

Xumuueckuit IKcnepumenm:

u3ydeHne 00pas3loB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIOB, TOJMMEpPHbIE MaTEPHUAIIbI).

Mescnpeomemmusie ceaszu

Peanusanust MexIpenIMeTHBIX CBSI3ed MpH HU3y4yeHMM XUMUHM B 9 Kilacce OCYIIECTBISETCS uepe3
WCTIONBb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS CHCTEMHBIMU JUIS
OTAETBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmrie ecTeCTBEHHO-HAYYHBIC TOHSTHS: Hay4dHbIH (akT, T'MIoTe3a, 3aKOH, TEOpHs, aHAIW3, CHHTES,
KiaccuuKalms, NepuoJUIHOCTb, HAOMIOACHUE, SKCIIEPUMEHT, MOJCIHUpPOBaHUE, MU3MEPEHUE, MOJIECNb, SIBJICHUE,
MAPHUKOBBIHN 3 EKT, TEXHOIOTUsI, MaTePHAIbL.

®dusmka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEHTPOH, HMOH, HYKJIHJ, H30TONbI, PaIHOaKTHBHOCTH,
MOJIEKYJIa, IIEKTPUIECKUH 3apsil, TPOBOJHUKH, MOTYIPOBOIHHUKH, AUIIIEKTPUKH, HOTORIEMEHT, BEUIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, Ia3, pacTBOP, PACTBOPHUMOCTb, KPUCTAJUIMYECKash pEIIETKa, CIIJIaBbl,
(u3nUecKue BeJIMYNHbI, €INHHULIBI H3MEPEHUs], KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

Bbuonorust: dhotocunTes, npixanue, 6uocdepa, s3KocucTeMa, MUHEPAJIbHBIE yIOOPEHUs, MUKPOIJIEMEHTEHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKONAE€MbIE, TOIUIMBO,
BOJIHBIE PECYPCHI.
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I11. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOT'PAMMBI 110 XMMHUU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs IOCTUTAIOTCS B XOIE
00y4YeHHUs! XMMUHU B CIMHCTBE YYeOHOH M BOCIMTATENBHOW NESITEIHHOCTH B COOTBETCTBHH C TPaIWIMOHHBIMU
POCCHUICKMMU COLIMOKYJIBTYPHBIMU M 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMHU B OOILECTBE MIPaBUIAMHU
U HOpPMaMH IIOBEJCHHMA U CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHA M COLMANIN3ALUU
00yYarOIUXCS.

JIMYHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJACTBOBATHCS CHCTEMOI
MIO3UTUBHBIX ICHHOCTHBIX OPUEHTALMH U PaCUIMPEHHUE OIBITA JESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIUTAHMS:

LEHHOCTHOTO OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, MCTOPHYECKOMY M HAyYHOMY HacJeIuio,
[IOHUMAaHHUS 3HAYEHUs] XUMHUYECKON HayKU B XKHU3HU COBPEMEHHOI'O O0IIECTBA, CIOCOOHOCTH BIaleTh JOCTOBEPHOM
nHpOpMaLMel 0 IepeoBbIX JOCTHXEHUAX U OTKPBITUSIX MUPOBOI M OTEUECTBEHHON XUMHH, 3aHNHTEPECOBAHHOCTH
B HaYYHBIX 3HaHUSIX 00 YCTPOHCTBE MHpa U 00IECTBA;

2) rPaKIaHCKOI0 BOCIIHTAHUS

OPEACTABICHUSI O COLMAIbHBIX HOPMax M IPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, y4eOHO-HCCIeIOBATEILCKOW, TBOPUYECKOH H
IOpYyTUX BUAAX MAEATEILHOCTH, TOTOBHOCTH K pa3sHOOOpPa3HOW COBMECTHOH JAEATENBHOCTH TPH BBITOJTHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a[ad, BBIIOJHEHHH XHUMUYECKHX SKCICPUMEHTOB, CO3JAaHMU Y4YEOHBIX IIPOEKTOB,
CTpEeMJICHHA K B3aMMOINOHMMAHMIO M B3aUMOIIOMOLIM B IPOLECCE 3TOM y4eOHOH NesiTeIbHOCTH, TOTOBHOCTU
OLIEHMBAThH CBOE MOBEJCHUE H MTOCTYIIKA CBOUX TOBAPUILEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSI:

MHUPOBO33PEHUYECKHE TMPEIACTABICHUS O BEIIECTBE W XHMHYECKOW pEaKIWH, COOTBETCTBYIOIIUEC
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABISIONINE OCHOBY JUIS TIOHMMAaHUS CYIIHOCTH HAyYHOH KapTHUHBI
MUpA, IPEACTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPObI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOAHOM
CpEJoi1, O POJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTeNIbHbIE MOTHBBI, HAIIPABJICHHBIC Ha TMOJYYEHUE HOBBIX 3HAHHMU 10 XUMHHU, HEOOXOJWUMBIE LIS
00BbsICHEHH HaOJII0JaeMBbIX MPOLECCOB M SIBICHHWH, IO3HABATENbHOM, HH()OPMAIMOHHOM M YHTATENbCKOU
KYJIBTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOM PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPaTYypoOH,
JOCTYIHBIMH TEXHUUECKUMH CpPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUYEeHHUIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K CaM0OO0Opa30BaHUIO,
MIPOEKTHOH M MCCIIeI0BATENbCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBIEHHOCTH M YPOBHs OOY4EHHUS B
JlaJIbHEHIIIEM;

4) ¢popMHPOBaHMS KYJIbTYPbI 310POBBSI:

OCO3HAHME LIEHHOCTH XM3HH, OTBETCTBEHHOI'O OTHOIICHHUS! K CBOEMY 3[JOPOBBIO, YCTAHOBKH Ha 310POBBIi
00pa3 >KM3HU, OCO3HAHUE IOCIECACTBUN U HEIIPUATHE BPEIHBIX NPUBBIYEK (YHIOTPEOICHHUS aJIKOTr0iIsl, HAPKOTHUKOB,
KypeHUsi), HEOOXOMMOCTH COOJIOICHUS TIpaBHIl 0€30IaCHOCTH MPH OOpallleHHH ¢ XUMHUYECKUMH BEIIECTBAMU B
OBITY U PeaNbHON )KU3HU;

5) TPy10BOT0 BOCIIUTAHUS:

WHTEpeC K MPAaKTUYeCKOMY H3YYCHUIO TpodeccHil W Tpyla pasinudyHOro pojia, YBOKEHHE K TPYyAy H
pe3yJibTaTaMm TPYAOBOW JEATENHHOCTH, B TOM YHCIE Ha OCHOBE NMPHMEHEHUs NPEJAMETHBIX 3HAHUHA 10 XUMHH,
OCO3HAHHBIN BHIOOp WHAWMBUAYAILHON TPASKTOPHHU MPOAOILKEHUSI 00pa30BaHMs C YIETOM JTUYHOCTHBIX HHTEPECOB
W CIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HWHTEPECOB W TIOTPEOHOCTEH, YCIENIHOW MpogecCHOHANBHON
JeSITENIBHOCTU M Pa3BUTHUSI HEOOXOIMMBIX YMEHH, TOTOBHOCTb a/IalITHPOBAThCS B TIPO(ecCHOHATBLHOM cpe/ie;

6) 9K0JIOrHYecKOro BOCIIUTAHMS:

HKOJIOTHYECKH LeJIeCO00pa3HOe OTHOLICHHWE K MPHUPOJE KAaK HCTOYHUKY XH3HM Ha 3emiie, OCHOBE eé
CYIIECTBOBaHUs, TIOHUMaHKE IIEHHOCTH 3JI0POBOTO M 0e301acHOro oOpasza >KM3HHW, OTBETCTBEHHOE OTHOIICHUE K
cOOCTBEHHOMY ()U3UYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS IPaBUI
0e30macHOro MOBEACHUS MPH padoTe C BEUIECTBAMH, a TaKKe B CUTYAlHMAX, YIPOXKAIOMIMX 3J0POBBIO M KH3HU
IO ZICH;

CIIOCOOHOCTH IPUMEHAThH 3HAHUS, MOJIy4YaeMble NIPU W3yUYCHUH XUMHHM, AJs PELICHUS 3a/1ad, CBSI3aHHBIX C
OKpy’Karoleil TpUpOTHON CPElOi, Uil MOBBIMICHHUS YPOBHS AKOJOTHUECKOH KYJIBTYpPbI, OCO3HAHHS TII0OAIEHOTO
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XapakTepa HSKOJIIOTUYECKHX TMPOOJIeM W IMyTeH WX pEemeHHUs ITOCPEACTBOM METONOB XHUMHH, IKOJIOTHYECKOTO
MBIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B O3HABATEIILHON, KOMMYHUKATUBHOM U COIMATBHOM MPAKTUKE.

METAHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pPe3yabTaTOB BBLAETSIOT 3HAYMMBIE I (POPMHUPOBAHWS MHUPOBO33PEHUS
oOlIeHayYHbIe TIOHATHA (3aKOH, TEOpHsl, MPUHIMII, TUTIOTe3a, (HaKT, CUCTeMa, MPOoIecC, IKCIIEPUMEHT U JPYyroe.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX MpeaMeTax W MO3BOJSIOT HA OCHOBE 3HAHUH M3 3THX
nmpenMeToB (HOpPMHUPOBATH MPEACTABICHHE O IEJIOCTHONW HAYYHOH KapTWHE MHpa, W YHUBEpCajdbHbIE Y4eOHBIC
neiicTBUs (TO3HABaTelNbHbIE, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIE), KOTOpBIE 00ecHeuynBarOT (OPMHPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY IIAHUPOBAHHIO U OCYIIECTBICHUIO YI€OHOH JeATENbHOCTH.

Ilo3naBaTe/ibHbIe YHHBepPCaJIbHbIe YieOHbIe AeiicTBUA

ba3zoBrble Jjornyeckne aeicTBUA:

YMEHHS HCIOJIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS NPH OCBOCHHU 3HAHUHI: PAaCKpBIBATH CMBICI
XMMUYECKUX IOHATHUM (BBIOENATH WX XapakTepHble IPHU3HAKM, YCTAaHABIMBATH B3aUMOCBS3b C JPYTUMH
MOHSTHSIMU), UCTIONB30BaTh MOHATHS IJIsi OOBSCHEHUS OTACIBHBIX (JAKTOB WM SIBICHUI, BBIOMpATh OCHOBAHUS H
KpUTEpPHH Uil KIacCH(PHUKAUK XUMHYCCKHX BEUICCTB M XUMHYECKHX pEaklui, YCTaHABIMBaTh NPUUYUHHO-
CIICZICTBEHHbBIE CBSI3M MEXAY OOBEKTaMH HW3y4YCHMS, CTPOUTH JIOTMYECKHE pacCyKACHUs (MHIYKTUBHBIC,
JeTyKTUBHBIE, TIO aHAJIOTUH ), A€TIaTh BHIBOJIBI U 3aKIIIOYESHHUS,

YMEHHE MPUMEHATH B MpOLlecce MO3HAHUS MOHATHUS (MPEIMETHBIE H METAlpEeIMETHBIC), CHMBOJINYCCKUE
(3HaKOBbIE) MOAEH, UCIOJb3yEeMbIe B XMMHUH, MIPEOOPa30BBIBATH IIUPOKO MPHUMEHSIEMbIE B XMMUU MOAECIbHBIC
MPECTABICHUSI — XMMHUYECKHI 3HAaK (CHMBOJ 3JIEMEHTa), XMMHYecKas (opMyiaa M ypaBHEHHE XHMUYECKOU
peaKuy — MpH peleHNH yueOHO-I03HABATENbHBIX 3324, C YIETOM STHX MOJAEIBHBIX MPEJCTABICHUH BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC NPH3HAKH H3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U XHUMHUYECCKHX
peaknuii, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEICTBEHHBIC CBSA3M M NPOTHUBOPEUHUS B M3YYaEMBIX
MpoLeccax U sIBICHUSX.

Ba3zoBble ucciienoBaTe bCcKue AeiiCTBUSA:

YMEHHE HCIOJIB30BaTh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, & TAKXKE B Ka4eCTBE
OCHOBEI JUISI ()OPMHUPOBAHHSI THIIOTE3HI [0 MPOBEPKE MPABIIILHOCTH BHICKa3bIBAEMBIX CYKICHUM;

MpUOOpETeHNEe OIbITa MO IUIAHWPOBAHWIO, OPTaHM3alMd M MPOBEACHUI0 YYEHHYECKHUX 3KCIIEPUMEHTOB,
yMeHue HaOJrofaTh 3a XOJOM IIpPOLecca, CaMOCTOSTEIbHO HPOTHO3MPOBATH €ro pe3ysbTar, (HopMyIHpoBaTh
000011IeHHsT U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOAETAHHON
pabore.

PaGora ¢ nundopmanueii:

yYMEHHE BBIOMpaTh, AHAJIM3MPOBATh M HMHTEPHPETHPOBATH HHMOPMALMIO PAa3JIMUHBIX BHIOB M (hopm
MIPE/ICTaBICHUS, T[Oy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJSpHAs JUTepaTypa XHUMHYECKOTO
coJiep>KaHusl, CIIpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLEHHBATH NPOTUBOPEUYMBYIO H
HEIOCTOBEPHYIO HH()OPMALIUIO;

YMEHHE MPUMEHITH pa3IMYHble METOAbl M 3alpockl NpH IMOUCKe M orOope uHpopMamuu u
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJUMBIX JIJIsl BBIMIOJIHEHHST YYeOHBIX M TMO3HABATENBHBIX 3aJ1a4 OMPeeIEHHOTO
TUNa, NpuoOpeTeHHe OombiTa B 00JacTH MCHOJIb30BaHUS HMH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTHBHOTO HCIIOJIB30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpATh
ONTUMAJIbHYIO (OpPMY TIpEJCTaBICHUs WHQOPMAMM U WIIIOCTPHPOBATh pelllacMble 3aJlaud  HEeCIOKHBIMU
CXeMaMH, TuarpaMMamH, IpyruMu popMamul rpadyKi U KX KOMOHHAIMSIMHU;

YMEHHE HCIONb30BaTh M aHAIM3UPOBaTh B Mpolecce Y4eOHOH W HCCIeoBaTeNbCKON JEeSTEIbHOCTH
WH(OPMAIUIO O BIUSHUH MPOMBIIUIEHHOCTH, CETTBCKOTO XO35ICTBA W TPAHCIOPTAa HAa COCTOSHHE OKPY’KaIoIIeH
HIPUPOJHOU Cpeabl.

KoMMyHHKaTHUBHBIC YHUBeEPCAJIIbHBIE y4eOHbIe JeliCTBUSA:

yMEHHS 3a7jaBaTh BOMIPOCH (B XOAe AwWajora WM (WIM) AWCKYCCHM) IO CYIIECTBY OOCYXAa€MOH TEMBI,
(hopMynHpOBaTH CBOM MPEATIOKECHUSI OTHOCUTEIBHO BHIITOITHEHUS PEII0KEHHOH 3a1a4u;

YMEHUS TPEACTaBIATh NOJTyUYeHHbBIE PE3yIbTaThl IO3HABATEIBHOM JIESITEIBHOCTH B YCTHBIX M MMCBMEHHBIX
TEKCTax; JIeNaTh MPE3CHTAII0 PE3yIbTaTOB BBIMTOJHEHUS XUMHYECKOTO SKCIepUMeHTa (JIaDOpaTopHOTO OIBITA,
J1abopaTOpHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO TIPOCKTA);
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yMEeHHS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOH IIO3HABaTENbHOM W
HCCIICIOBATEIBCKOM JCATEILHOCTH MPU PEIICHHHA BO3HUKAIOUINX MPOOJIEM Ha OCHOBE yu€Ta OOIIUX MHTEPECOB H
COTJIACOBAHUS MO3UIMK (00CYX IACHUS, OOMEH MHCHHSMH, «MO3TOBBIC IITYPMBD), KOOPIWHAIMS COBMECTHBIX
NEeHCTBHIA, ONIpeielIeHne KPUTEPHEB 10 OIleHKE Ka4eCTBA BHIIIOJIHEHHOW PaOOTHI U APYTHUE).

PeryasiTuBHBIE YHHBEPCAJbHBIE yYeOHbIE TeHCTBUA:

YMEHHUE CaMOCTOSITEIIBHO ONPEACTATh IEH IeSTeIbHOCTH, TUNIAHUPOBATh, OCYIECTBISAThH, KOHTPOIHUPOBATH
U TIpH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO NEATEILHOCTH, BBIOMpaTh Hambonee 3PGEKTHBHBIC CITOCOOBI
pelieHrs: y4eOHBIX U TO3HABATENBHBIX 33J]a4, CAMOCTOSATEIBHO COCTABJISITh WIM KOPPEKTUPOBAThH MPEATI0KESHHBIN
QITOPUTM JICHCTBUI MPHU BBIMOJHECHUH 3aJaHUN C YYETOM TOJYYCHHS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M pEaKIUsIX, OIEHUBATh COOTBETCTBUE IOJNYYCHHOTO pe3ylbTaTa 3asBICHHOW e, YMCHHE
WCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/IaracMble B YCIIOBUAU 3aJIaHUH.

NPEIMETHBIE PE3YJBTATBI

B cocraBe mpeaMeTHBIX pe3ynbTaTOB 10 OCBOSHUIO 0053aTEIHFHOTO COIEPIKaHus, YCTAHOBICHHOTO TaHHON
(dbenepanbHOl paboueii TpPOTrpamMMOM, BBIIEISIOT: OCBOCHHBIC OOYYAIOUIMMUCS HAYYHBIC 3HAHHS, YMCHUS H
CHOCOOBI JIEHCTBUM, cneruduueckue IS MPeAMETHOW 007acTh «XUMUA», BUABI ACSITCIBHOCTH IO MOITYYCHUIO
HOBOTO 3HAHH, €r0 HWHTEPHpPETAINH, NPEoOpa30BaHWI0 W TPUMEHEHHIO B Pa3jMYHBIX YYEOHBIX M HOBBIX
CUTYyalUsX.

K koHmy oOyuyenuss B 8 Kiacce IpeaMeTHbIC pe3ynbTaTbl Ha 0a30BOM YPOBHE AOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIIIXCS YMEHHIA:

PacKpbIBaTh CMBIC]T OCHOBHBIX XMMHMUYECKUX MOHATHH: aTOM, MOJIEKYJa, XUMHUYECKHUH 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOAHAS), BaJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHAas: Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAsl Macca, MaccoBas JOJSA XMMHUYECKOTO 3JIEMEHTa B
COCAMHEHNH, MOJSIPHBIH O0BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJIb, OJIEKTPOOTPUIATEILHOCTh, CTEIICHb
OKHCJICHUSI, XUMHUYECKasl DPeakUus, KIacCUPHUKALUS peaklUuil: peakuud COeIUHEHHUS, PEaKUUH pPa3iIoKeHUs,
peakyy 3aMelIeHus, peakuu oOMeHa, 3K30- U SHIAOTEPMHUYECKHE PEaKLUuH, TeIuIoBor 3¢ddekr peakuuu, sapo
aToMa, AJEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTAllb, paInyC aTOMa, XUMHUYECKasi CBA3b, TOISIPHAs U HETOJIApHAS
KOBaJIeHTHasl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJs BemlecTBa (MPOLEHTHas
KOHIIEHTpALHsI) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHI U MPUMEHATh 3TH NOHATHUSA IIPU ONMHUCAHUHN
BEILIECTB U UX NPEBPALLCHU;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY U COCTaBJIeHHS (POPMYN BEIIECTB M YPAaBHEHHH XMMHYECKUX
peaKkiuii;

OTIPEJIENIATh BAICHTHOCTH aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX, CTENICHbh OKUCIICHHUS JJIEMEHTOB B
OMHAPHBIX COCAWHEHMSIX, MPUHAIIICKHOCTh BEIIECTB K ONpeAeTIEHHOMY KIIacCy COCIWHEHUH 1mo ¢opMynam, BHI
XMMUYECKOH CBSI3M (KOBAJIEHTHAS U HOHHAsI) B HEOPTaHMUECKUX COEIMHEHUSX;

packpeiBaTh cMbIci Ilepnomnyeckoro 3akoHa JI. WM. MeHnpeneeBa: NE€MOHCTpUpPOBAaTh ITOHMMAHUE
MIEPUOIUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHMX IEMEHTOB OT MX IOJIOKeHMs B Ilepnoauueckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOrajpo;

OINKCHIBATh U XapakTepu3oBaTh TabauuHyio ¢opmy lleproandeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHS «riaBHas noarpynna (A-rpynma)» u «mobounas noarpymma (b-rpynma)», Mansie u 60ibIme
MEepPUOABI, COOTHOCHTH OOO3HAa4YeHHS, KOTOphle HMeIoTcs B TaOmuie «llepmommyeckas cucTteMa XHUMHYECKHX
anemeHnToB JI. . MenzneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHS aTOMOB XHUMHMUYECKHX JJIEMEHTOB
(cocTaB u 3apsif s1pa, o0IIee YHCIIO0 HIEKTPOHOB M PacTIpeie]IeHHEe UX M0 SIEKTPOHHBIM CIIOAM);

KJIaCCU(UIMPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTaHUYEeCKHE BEIIECTBA, XUMHUYECKHE PEakiuy (10 YUCITY
W COCTaBY yYaCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEITIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMHUCHIBATEH) OOLIME XUMHUYECKHE CBOMCTBA BEILIECTB Pa3IMYHbBIX KJIACCOB, MOATBEPK AL
ONHMCaHUE MMPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUYECKIX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT WX KAUECTBEHHOI'O COCTaBa, BO3MOXHOCTH
MIPOTEKAaHU XUMUYECKUX TIPEBPAILEHUI B pa3INUHBIX YCIOBUSAX;

BBIUHCIISITh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MaccChl BEUIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO
3JIEMEHTA 110 (PopMyJsie COEIUHEHHs], MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, IIPOBOJUTH PACUETHI 110 YPaBHEHUIO
XUMHUYECKOM peakium;
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NPUMEHSTh OCHOBHBIC OIEpPAallMd MBICIHUTEIILHONW JESATEIbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE,
0000IIICHHe, CUCTEMATH3AIINIO, KIIACCU(DUKAIUIO, BEISBICHUE NMPUYUHHO--CIEACTBEHHBIX CBS3CH — JIJISl U3YYCHUS
CBOWCTB BEIIECTB U XUMHYCCKHUX PEaKIUii, eCTECTBCHHO-HAYYHBIC METObI TIO3HAHUS — HAOIOJCHHE, H3MEPCHUE,
MOJICJINPOBAHHE, SKCTICPUMEHT (peabHbIA U MBICIICHHBIN);

CJIEZIOBaTh TpaBHIIaM TIOJB30BaHHUS XUMHUYECKOH MOCYJNOW M 1abopaTOpHBIM 00OpYJOBaHUEM, a TaKXKe
MpaBWJiaM OOpalICHUs C BEIICCTBAMU B COOTBETCTBHHM C HMHCTPYKLIHUSMHU II0 BBITIOJHCHHIO J1a00OpaTOPHBIX
XUMHYECKAX ONBITOB II0 TIOJYYEHUI0O U COOMpaHHWIO Ta3000pa3HBIX BEMIECTB (BOMOpOJAa M KHCIOPOJA),
MPUTOTOBJICHUIO PAcCTBOPOB C ONPEACIEHHOW MAacCOBOW JIOJiel pacTBOPEHHOTO BEINECTBA, IIAHUPOBATH U
MPOBOJUTh XMMHYECKUE D3KCICPUMEHTHI TI0 PACIIO3HABAHWIO PACTBOPOB IIEIOYCH W KUCIOT C IIOMOIIBIO
MHAUKATOPOB (JIakMyc, peHoN(TaNenH, METUIOPAHK U IPYTHE).

K xonmy oOyueHus B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTD y 00YHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHATHM: XVUMHYECKHI JJIEMEHT, aTOM, MOJEKyJa, HWOH,
KAaTHOH, aHHWOH, IPOCTOE BEINECTBO, CIIOKHOE BEHIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHUS, XMMUYeCKas peakiys, XUMHUYECKasi CBS3b, TEIJIOBOW A(PQEKT peakiuu, MOJb, MOJSIPHBIH OOBEM,
pacTBOp, SJEKTPOIMTHI, HEIIEKTPOJIUTHI, SIEKTPOIUTHUYECKAs] TUCCOLMAIMS, pPEaKUuh HOHHOTO OOMEHa,
KaTaJn3aTop, XMMUYECKOE PaBHOBECHE, 00paTUMBbIC U HEOOPAaTHUMbIE PEaKLNH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKyy, OKHCIUTENb, BOCCTAHOBHUTEb, OKUCICHHE U BOCCTAHOBJICHHUE, aJUIOTPONHS, aM()OTEPHOCTh, XUMHUUECKAsI
CBA3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas), KpHUCTalJIM4ecKas pemérka, KOppo3us METaJUIOB, CIUIABbI,
CKOPOCTh XMMHUYECKOM peakuuy, npeaeiabHo qonyctuMas konuentpanus 111K BemecTsa;

WJUTIOCTPUPOBATE B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHI W IPUMEHATD 3TH MOHATHUS IIPH ONIUCAHUHN
BEILECTB U UX NPEBpAlLCHUN;

UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIMKY U COCTaBlIeHHsS (OPMYN BEIIECTB M YPAaBHEHUH XHMHYECKUX
peaKiuii;

ONpeeNATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX 3JEMEHTOB B COEIMHEHUSIX Pa3INYHOIO
COCTaBa, MPUHAJJIC)KHOCTD BEIIECTB K ONPEACIEHHOMY KIlacCy COCTUHEHUH 1Mo opMyiaM, BUJ XUMHUYECKOH CBS3U
(xoBasieHTHas, MOHHAS, METAJUINYECKAsl) B HEOPIraHMUECKUX COEIMHEHUSX, 3apsl HOHa N0 XUuMHUYecKol (opmyie,
XapakTep Cpeasl B BOJAHBIX pacTBOpax HEOPTraHWYECKUX COEAMHEHUH, THI KPUCTAUINYECKOW pemETKU
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIcn Ilepuognueckoro 3akona [[. 1. MenaeneeBa M IeMOHCTPHpPOBATh €ro NMOHMMAHHUE!
OIMCHIBATh M XapakTepu3oBath Tabanunyto ¢popmy [lepruoamueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB: Pa3inyarhb
MOHSATHSI «TJ1aBHas noArpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymma)», Manele u OONbIIve EepUOIbI,
COOTHOCHUTH OOO3HAYEHHsI, KOTOpblE HMEIOTCS B HEPHOAMYECKON TaOiuIe, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sfApa, o0luee YHCIo IEKTPOHOB U paclpeiesieHHe UX
IO AJIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIIEMEHTOB M UX COCTUHECHUIH
B IIpeJieax MaJbIX IIEPHUOO0B U TJIABHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUUECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKHE PEakuu (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAaKLUUU BEIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETeHEH OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (ONMHUCHIBATH) OOIIME M CHEUM(UYECKHE XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX
BELIECTB, MOATBEPXkAAsl OMHUCAHUE TPUMEpPAMU MOJIEKYJISAPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEaAKIIUii;

COCTaBJISITh YPaBHEHHSA DJICKTPOIUTHYECKOH AMCCOIMAIMU KHCJIOT, INEN0Yed W COJieH, TOJHBIE |
COKpalEHHbIE ypaBHEHUS! PEaKLUMil MOHHOTO OOMEHa, ypaBHEHHUS peakUHid, MOATBEP)KAAIOUINX CYIIECTBOBAHHE
TeHETUYECKOU CBSA3M MEX]Ty BEIIECTBAMU PA3IUYHBIX KJIACCOB;

pacKpeIBaTh  CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAaKIUil TOCPEICTBOM  COCTAaBJICHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeakLuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOXHOCTH MPOTEKaHUS
XUMHYECKUX MPEBPAIICHUN B PA3INYHBIX yCIOBHSIX;

BBIUNCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEHIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO
3JIeMEHTa 10 (PopMysie COeTUHEHUs], MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MIPOBOJUTH PACUETHI TI0 YPaBHEHHIO
XUMUYECKOHN peakiuy;
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cO0JIF0aTh IpaBUja IOJI30BAHUS XHMHUYECKOH IOCYI0M M J1abOopaTOpPHBIM OOOPYIOBaHHEM, a TaKKE
mpaBuiia OOpallleHUs C BEHICCTBAMH B COOTBETCTBUU C WHCTPYKIIUSMH TIO BBITIOJHEHHIO JIa0OpaTOPHBIX
XUMHYECKUX OTBITOB I10 MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (AaMMHaKa M YTIICKUCIIOrO ra3a);

IIPOBOJAUTh PEaKIUH, IMOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAB pa3jMyYHBIX BEIICCTB: PAacCIO3HABATH
OTBITHBIM TYTEM XIJIOpWUA-, OpoMuUA-, MOIuA-, KapOoHaT-, (ocdar-, cuimmKar-, cynbpar-, THAPOKCHA-UOHBI,
KaTHOHBl aMMOHHUS W HWOHBI M3y4YCHHBIX METAJUIOB, MPHUCYTCTBYIOLIUE B BOJHBIX PACTBOPaX HEOPraHMUYSCKUX
BEILECTB;

IIPUMEHSATh OCHOBHBIC OICPAlldHd MBICIIUTCIBHON HEATEILHOCTH — aHajlu3 M CHHTE3, CpaBHCHHE,
0000IIICHHEe, CUCTEMATH3AIINIO, BRISBICHUE TPUYUHHO-CIICACTBCHHBIX CBS3€H — JUIsl U3YYCHUST CBOWCTB BEUIECTB U
XUMHUYCCKUX DPEaKIUi, €CTECTBCHHO-HAYYHBIC METOJbI MO3HAHUS — HaOJIIOJIEHUE, M3MEPEHUE, MOJICIIUPOBaHUE,
AKCTIEPUMEHT (peaTbHbIN M MBICIICHHBIH).



IV. TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne

i HaumeHnoBanme pa3aesioB M TeM NPOrpaMMbl

Paspea 1. [lepBoHayanbHble XUMUYeCKHe TIOHATHS

Xumus — BaxkHast 0071aCTh €CTECTBO3HAHMS U HpaKTH‘ICCKOﬁ
JACATCIIBHOCTH YCIIOBCKaA

11

1.2 BemecTBa u XMHYECKHE pEaKITUU

Hroro no pazgeny
Pa3znen 2. Baxkneilinmue npeacTaBuTe Il HEOPraHMYECKUX BeleCTB

21 Boznyx. Kucnopoa. [lonarue 06 okcrmgax

2.2 Bomopoa. [TousiTre 0 KUCIIOTaX U COJIAX

2.3 Bona. Pactropsl. [ToHsTHE 00 OCHOBaHUSX

24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN

Uroro no pazzeny

15

Bcero
4acoB

15

20

11
30

KonuyectBo
Konrtpoabnsie IIpakTnyeckue
padoTsI padoTsI

DyekTpOHHBIE (M (POBBIE)
o0pa3oBaTelibHbIE pecypchl

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

bubmuoteka LIOK
https://m.edsoo.ru/7f41837c
bubmuoreka LIOK
https://m.edsoo0.ru/7f41837¢
bubmoreka IJOK
https://m.edsoo0.ru/7f41837¢

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

Paspea 3. [lepuoanyecknii 3axkoH u [lepnoanyeckasi cucrema xumudeckux 3j1emMeHToB JI. . MengeieeBa. CtpoeHune aToMoB. XUMHYeCKas CBA3b.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE pPe€aKkuumn

3.1
anemenToB /[. 1. MenneneeBa. CtpoeHne aToma

3.2 Xumudeckas cBsa3b. OKHCIMTEILHO-BOCCTAHOBUTEIIHLHEIC peakuun

Hroro no pazaeny

[ToBTOpeHHEe U 0000IIEHNE 3HAHUI

OBHIEE KOJIMYECTBO IO ITIPOTPAMME

Tlepuonuueckuii 3akoH u [lepuoanyeckas cucteMa XUMHUECKUX

15

68

bubmuoreka LIOK
https://m.edsoo.ru/7f41837c
bubmuoreka IIOK
https://m.edsoo.ru/7f41837c
bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢c
Bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

Ne

i HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl

Pazgen 1. BemecTBO U XMMHU4YeCKHE peaKkunu
[loBTOpenwue u yriyOsaeHrne 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8

1.1
KJacca
1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHA
13 DJEeKTpOoNIUTHYECKAs JUcCcOonralus. XUMUYECKUE PEaKIIuH B

pacTBopax
Uroro no pazpeny
Pasznen 2. HemeTa/IBLI M UX COeTMHEHUS

21 OO0mas XxapakTepUCTHKa XUMHUIECKHX 371eMeHTOB VIIA-rpynmesr.

T"asorenst

29 06?1351 XapaKkTepuCcTUKa XUMUYecKkuX aeMeHToB VIA-rpynmsl. Cepa
U e€ coeTMHEeHUs

23 OO1m1as XxapaKTepuCTHKa XUMUYECKUX 3JIEMEHTOB V A-Tpymibl. A30T,
dhocdop 1 ux coenuHEHHUS

24 OOm1as xapaKTepuCTHKA XUMUYECKUX JIeMeHTOB [V A-rpymmbl.

VYriepon v KpeMHUN U UX COCIUHEHUS
HUroro mo paznery
Pa3nea 3. Meranabl 1 HX cOeAMHEHHS

3.1 OO01me CBOMCTBA METAJLIOB

3.2
Hroro no pazneny

Bakneiime MeTalIbl ¥ UX COCOAUMHCHUA

Pasznen 4. Xumus u okpyxamomas cpeaa

4.1 BCIIIeCTBa 1 MaT€pualibl B )KU3HH YCJIOBCKaA

Hroro no pazneny
IloBTOpEeHME 1 00001IeHHE 3HAHU I
OBUIEE KOJIMYECTBO 11O ITPOI'PAMME

16

Bcero
JacoB

17

25

16
20

68

KoumuecTBo
Kontpoabnbie IIpakTuyeckne
padoThI padoThI

JyiekTpoHHBIE (LU (pOBLIE)
o0pa3oBaTeJIbHbIE pecypChl

bu6nmoreka IJOK
https://m.edsoo.ru/7f41a636

Bu6nuoreka IJOK
https://m.edsoo.ru/7f41a636
bubmuoreka LIOK
https://m.edsoo.ru/7f41a636

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a636
bubmuoreka LIOK
https://m.edsoo.ru/7f41a636
bubmuoreka IIOK
https://m.edsoo.ru/7f41a636
bubmuoreka IIOK
https://m.edsoo.ru/7f41a636

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

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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V. IOYPOYHOE IIVIAHUPOBAHUE

8 KUIACC
Ne ‘ ‘ | Konu4yectBo | ara
n/n Tema ypoka K4 8 IMpumeuanue
KP P IUIaH daxr
Pasnen 1. [lepBoHayaabHble XUMUYECKHE MIOHATHSI 20
Tema 1.1 Xumus — BaxkHas 00J1aCTh €CTECTBO3ZHAHHMA M MPAKTHYECKOH JeATeJbHOCTH 5
yeJ0BeKa
1 TIlpeamer xumun. Poiab XUMUM B )KU3HU YeoBeka. Tena u BemecTra 1 04.09 | veTBepTH
2 Tlonsarue o MeToIax MO3HAHUSA B XMMUH 1 05.09
3 IMpakTuyeckas padora Ne 1 «IIpaBuna paboTsl B 1a00paToOpun U NPUEMBI 00paIIEHUS C 1 1 11.09
nabopaTopHBIM 000PYIOBAHUEM) '
4 Yucrele BemiecTBa U cMecH. CriocoObl pa3ieiieHus CMecei 1 12.09
5 IIpakTuyeckas padora Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe OUYUCTKH MTOBAPEHHOM 1 1 18.09
COJTH)»
Tema 1.2 BenrecTBa 1 XUuMHYeCKHE PeAKIIUU 15
6  ATOMBI U MOJIEKYJIBI 1 19.09
7 XuUMUYECKHUEe IEeMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 1 25.09
8  IIpocThie u CI0KHBIC BEIIECTBA 1 26.09
9  ATOMHO-MOJEKYJISIPHOE YIeHUE 1 02.10
10 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. XUMUUecKas popmysa. BaneHTHOCTH aTOMOB 1 03.10
XUMHYECKUX JJIEMEHTOB
11 OtHocurenbHas aroMHast Macca. OTHOCHUTENbHAS MOJIEKYJISIPHAs Macca 1 09.10
12 MaccoBas g0 XMMHUYECKOI0 PJIEMEHTA B COEIMHEHUN 1 10.10
13 KosmuecTBo BemecTBa. Monbs. MossipHast Macca 1 16.10
14 Owusnueckue U XUMHYECKUE SIBICHUA. XUMUYECKas! peaKiys 1 17.10
15 [IlpusHaku 1 ycIOBUS MPOTEKAHUSA XUMHUYECKUX PEaKIHi 1 23.10
16 3akoH coxpaHEHHs MacChl BEIIECTB. XUMHUYCCKHE YPABHEHUS 1 24.10
17 BeluucieHus: KOJIUYECTBA, MACCHI BEIIECTBA 10 YPABHEHUSIM XHUMUYECKUX PEAKIINN 1 06.11 Il veTBepTH
18 Knaccudukanus XMMAYECKHX PeaKiuii (COCAMHEHNUS, Pa3I0KCHHsI, 3aMEIICHHs, OOMEHA) 1 07.11
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‘ (] ‘ ‘ ‘ KoanuecTB | T ‘
I"D‘l'l Tema ypoka K4 N A IIpumeyanue
KP P IUIaH daxr
19 M. B. JlomoHOCOB — yuéHbIH-3HIIKIONEAUCT. OO0OIIEHUE U CHCTEMATU3AIHS 3HAHUN 1 13.11
20 KonTpoabHasi padora Nel 1o Teme «BeiiecTBa 1 XUMHYECKUE PEAKIIHI 1 1 14.11
Pa3nen 2. Baxueiinue npeacTaBuTe 1M HEOPraHMYeCKHX BelIeCTB 30
Tema 2.1 Bo3ayx. Kucsopon. [lousitie 00 okcugax 6
21 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopoa — 371€MEeHT U IPOCTOe BEIECTBO. 1 20.11
O3z0H
22 ®uznyeckre 1 XUMHUYEeCKHe CBOMCTBA KUCIOpoa (peakiuu OKUCIIeHus, roperue). [lonstue 1 2111
00 oxcrumax
23 CriocoObl MOTy4eHHUs KHCIOpoaa B 1abopaToOpyuu U NPOMbIIUIEHHOCTH. [Ipumenenue 1 2711
KHCIIO0poza
24 TennoBoii 3QPEeKT XMMUUECKOH PEAKLUH, IOHATHE O TEPMOXUMHUECKOM YPaBHEHHH, 3K30- 1 28.11
Y SHAOTEPMHUYECKHUX PEAKIUIX
25 TommBo (HedTh, Yroidb U METaH). 3arps3HEHNE BO3/IyXa, CIIOCOOBI €ro MpeA0TBPAICHHS 1 04.12
26 Hpi}‘KTHHECKaH pa6ota Ne 3 o teme «[lonmydeHune u coOnpaHue KUCIopoa, U3y4eHUe ero 1 1 05.12
CBOWCTBY
Tema 2.2 Bonopon. IloHsiTHe 0 KHCJI0TAX U COJIAX 8
27 Bomopom — 3IieMEHT H MPOCTOe BeliecTBO. HaxoxkneHue B mpupoie 1 11.12
28 @wusmnyueckre U XUMHUYECKHE CBOWCTBA Botopoa. [Ipumenenne Bogopoaa 1 12.12
29 TlloHATHE O KACIOTaX U CONSIX 1 18.12
30  CnocoObl monmy4yeHus BOJOpoAa B J1abopaTopun 1 19.12
31 szllcanecmaﬂ padota Ne 4 o teme «IlomyueHue u coOnpaHue BoI0poa, U3ydeHUE eTo 1 1 24,19
CBOWCTBY»
32 MonspHsiii 00bEM ra3oB. 3akoH ABOraipo 1 25.12
33 Brruncnennst 06p€Ma, KOJIMUECTBA BEIIECTBA ra3a MO €ro H3BECTHOMY KOJIHYECTBY 1 0901 Il veTBepTH
BEIIECTBA WIH 00BbEMY
34 BBI‘II/ICJ'IGHI:I?[ 00BEMOB I'a30B 110 YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA 0OBEMHBIX 1 15.01
OTHOIIICHUH Tra3oB
Tema 2.3 Boga. PactBopsl. Ilonsitne 00 ocHOBaHUAX 5
35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOIbI 1 16.01
36 CocraB ocHoBanuii. [lonsiTHe 00 MHAMKAaTOpax 1 22.01
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38
39

40
41
42
43
44
45
46

47

48
49
50

Paznen 3. [lepuoanueckuii 3axoH u [lepuoauyeckasi cucreMa XuMu4ecKux jementon JI.U.
MemnpeneeBa. CTpoeHne aToM0OB. XMMHYECKasi CBSI3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE

Tema ypoka

Bona xak pactBoputesnsb. HachilieHHbIE 1 HEHACKIIIEHHBIE pacTBOPbl. MaccoBast 10151
BEIIECTBA B PacTBOpE

IIpakTuyeckas padora Ne 5 mo reme «IIpuroroBieHne PacTBOPORB C OMPEACTIEHHOM
MacCOBOH 10JIEW paCTBOPEHHOTO BELIECTBA

KonTpoasnas padora Ne2 o teme «Kucnopoa. Bogopoa. Boga»

Tema 2.4 OcHOBHbBIE KJIACCHI HEOPTAaHUYECKUX COeIMHEHM I

Oxcupsl: cocTas, KaccuUKaIus, HOMEHKIATypa

[lomydeHne n XUMHYECKUE CBOHCTBA KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB
OcHOBaHUSA: COCTaB, Kiaccu(rKanms, HOMEHKIATypa

[TonyueHune u XMMHUYECKHE CBOMCTBA OCHOBaHUM

Kucnorsr: cocras, kiaccuukanus, HOMEHKIaTypa

ITonydyeHue U XUMUYECKHE CBOMCTBA KUCIIOT

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOJYyUSHHS, XAMHUSCKHAE CBOWCTBA

IIpakTuyeckast pabora Ne 6. Penenne skciepuMeHTaIbHBIX 3a1a4 110 TeMe «OCHOBHBIE

KJIACCHI HEOPTaHWYECKUX COSIMHEHHID)
I'eHeTHYeCKast CBA3b MEX/Iy KJIacCaMH HEOPTaHWMUYECKUX COETUHEHUH
O060011IEHNE U CUCTEMATU3ALUS 3HAHUI

KonTpoabHas padora Ne3 o teme "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEANHEHUI"

peakuu

o1

52

53
54
55

Tema 3.1 Hepnonnqecm{ifl 3aKOH " Hepnonnqecmm CUCTEMA XUMHYCCKHX IJICMCHTOB

JA.U. MengeneeBa. CTpoeHue aToMa

HepBBIe IIOIIBITKH Knaccnq)m(auym XHMHYECKUX 2JIeMeHTOB. IloHsATHE O rpymnmnax CXOJHbIX

9JICMCHTOB

[lepuonuueckuii 3axoH u [lepuonnueckas cucremMa Xumudeckux 3nemeHTos /. U.
Menneneena

[lepropl, rpynIbl, HOATPYIIIIEL
Crpoenue aromoB. CocTaB aTOMHBIX siep. M30Tonbl

CTpOCHI/IC QJICKTPOHHBIX 000J10Y€K ATOMOB DJIEMEHTOB HCpHO,Z[H‘lGCKOfI CHCTEMBI I[ n.

‘ K4 ‘ KoauyectBo | Jara
KP P IUIaH daxr

1 23.01
1 1 29.01
1 1 30.01

11

1 05.02
1 06.02
1 12.02
1 13.02
1 19.02
1 20.02
1 26.02
1 1 27.02
1 05.03
1 06.03
1 1 12.03

15

7

1 13.03
1 19.03
1 20.03
1 02.04
1 03.04

IIpumeyanue

IV ueTBepTh
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| % |
n/n

56

57

58
59
60
61
62
63
64
65

Tema ypoka

Menneneena

XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA IO €ro MoyioxkeHuto B [lepuoanueckoit cucreme
J1. 1. MenneneeBa

3uauenne [leproamaeckoro 3aKoHa s pa3BUTHA Hayku u mpakTtuku. 1. . MenneneeB —
Y4EHBIH, TIEAATrOr U I'PaXAAHUH

Tema 3.2 Xumnueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeAKIHHI
DNEKTPOOTPHUIATETHPHOCTh AaTOMOB XHMHUYECKUX IIIEMEHTOB

Nonnas xumuyeckas CBsI3b

KoBaneHnTtHas nmosispHas XUMUIeCKast CBSI3b

KoBanenTtHas HemoyispHas XUMHYECKas CBS3b

CreneHb OKUCICHUS

OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIC PEAKITUI

OKHCIUTENTN U BOCCTAHOBUTEIH

KonTpoabnas padora Ned o teme «CtpoeHne aroma. XuMHYECKas CBA3b»

IloBTOpEHME U 00001IIeHHE 3HAHUTA

66
67
68

O00011eHYE U CUCTEMATH3ALUA 3HAHUI
O00011eHYE U CUCTEMATU3ALUA 3HAHUI
O00011EHNE U CUCTEMATU3ALUS 3HAHUI

OBHIEE KOJIMYECTBO ITIO ITPOI'PAMME

KoanuecTBo |

Jara

| e |

P P PRP®EF,rPRPrPRPrPPRPRPRPPRPRPR RO -

[*)]
oo

KP

1P

IUIaH

09.04

10.04

16.04
17.04
23.04
24.04
30.04
07.05
14.05
15.05

19.05
21.05
22.05

daxr

IIpumeyanue
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9 KJIACC
‘ Ne ‘ ‘ ‘ KoanuecTBo | Hdara ‘
Tema ypoxka K4 IIpumeyanue
n/n KP P IJIaH dakr
Paznes 1. BenrecTBo U XuMHYecKHEe peakiuu 17
Tema 1.1 IToBTOpeHue U yriay0aeHue 3HAHNH OCHOBHBIX pa3eioB Kypca 8 Kiacca 5
1 Tlepuonuueckuit 3akoH. [lepuoandeckas cuctemMa XuMU4YecKux aeMeHToB JI. 1. 1 02.09 | geTBepTH
Mengeneesa
2  3aKOHOMEpPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHX AJIIEMEHTOB MEPBBIX TPEX TIEPHOIOB 1 04.09
3  Kuaccudukamus n HOMEHKIATypa HEOPTaHHYECKUX BEIIECTB 1 09.09
4 Buapl XUMHYECKOH CBS3U M TUIBI KPUCTAJUTUIECKUX PEIIETOK 1 11.09
5 Kontpoannas padora Nel no teme «IloBTopenue u yrinyOiieHre 3HaHH OCHOBHBIX 1 1 16.09
pas3zesoB Kypca 8 Kiaccay
Tema 1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHX peaKkIuii 4
6 Kiaccudukanus XUMHIECKUX PeaKlUi 1Mo pa3InYHbIM PU3HAKAM 1 18.09
7 IToHsiTHE O CKOPOCTH XUMUUYECKON peakiuy. IIoHsATHE O TOMOT€HHBIX U FETEPOrCHHBIX 1 23.09
peaxuusix
8 IToHsiTHE O XMMUYECKOM paBHOBeCUU. DAKTOPBI, BIUSIOIINE HA CKOPOCTh XMMUYECKOU 1 2509
PEaKIMU 1 MOJ0KEHNE XMMUYECKOTO PAaBHOBECHS
9  OKHCINTENHEHO-BOCCTAHOBHUTEIBHBIE PEAKITUU 1 02.10
Tema 1.3 DiieKTpoInTHYECKasl AUCCOMUANUA. XHMHYECKHE PEAKIIUM B PACTBOpax 8
10 Teopus snekTpoauTHUYECKOU Auccoruanui. CHUIbHBIC U CITa0bIe DIICKTPOIUTHI 1 07.10
11 HoHHble ypaBHEHHS PEaKIIUii 1 09.10
12 XWUMHYeCKHe CBOMCTBA KHCIOT M OCHOBAHMHN B CBETE MPEICTABICHUH 00 3JIEKTPOIMTHIECKOMH 1 14.10
JIUCCOLINAITUHT
13 Xwumuueckue CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 3JICKTPOIMTHICCKON JUCCOIMAIIAN 1 16.10
14 TlousTHe 0 TUAPONU3E COMEH 1 21.10
15 OO6oOmienue 1 cucTeMaTH3aIMs 3HAaHUN 1 23.10
16 IpaxTuyeckas padora Ne 1. «PenieHne skcriepuMEHTANBHBIX 3829 1 1 06.11 Il yveTBepTH
17 KonTpoabnas padora Ne2 o teme «ONEKTpoIUTHIECKAs JUCCOUaN. XUMUUECKHE 1 1 11.11
pEaxIuu B pacTBOpax»
Pazgen 2. HemeTra/sibl M MX COeJUHEHHS 25
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18
19

20
21

22
23

24
25

26
27

28

29
30
31

32

33

34

Tema ypoxka

Tema 2.1 O01masi XapaKTePUCTHKA XUMHYECKHX 3JieMeHTOB VIIA — rpynmnbl. I'ajgoreHbl
O01mmas xapakTepruCTHKA TaTOTeHOB. XMMUYECKHe CBOMCTBA Ha TIPUMEpPE XJIopa
XmopoBogopoa. ComisiHast KUCIO0Ta, XUMHUYECKHAE CBOWCTBA, MOyIeHUE, TPUMEHEHNE

IIpakTuyeckast padora Ne 2 o teme «llomyuenne consHOM KUCTOTHI, N3ydYeHHUE €€
CBOMCTB»

Brruncnenus no YPaBHECHUAM XUMHUYECKUX pCaKHHﬁ, €CJIM OJIUH U3 PpEAarcHTOB JaH B H30BITKE

Tema 2.2 O01mas XapakTepuCTHKA XUMHYecKHUX 3j1eMeHTOB VIA — rpynmnbl. Cepa u eé
coeMHeHHUs!

OO01mmas XxapakTeprucTHKa dIEMeHTOB VIA-Tpymiisl

Annorponssie Mogudukanun cepbl. Haxoxnenue ceprl 1 €€ coeluHEHUH B IPUPOJE.
XuMHUUECKHE CBOMCTBA CEPBI

CepoBonopoa, CTpoeHue, GU3nIecKre 1 XMMUIECKHIEe CBOMCTBA
Okxcungl ceprl. CepHasi KHCIOTa, GU3NUECKUE U XUMUYECKHE CBONCTBA, IPUMEHEHNE

XuMudeckue pe€aknunu, Jexanue B OCHOBC IPOMBIIIJICHHOT'O crocoba IMMOJIYUCHU CepHOﬁ
KHCIIOTBL. X MMHYECKOE 3arps3HCHUC oxcpyxcaromeﬁ Cpeabl COCAMHCHUSIMU CEPbL

Brruncienne maccoBoi A0JIK BbIXOAa IMPOAYKTa PpEaKIIun

Tema 2.3 O01masi XapaKTepUCTHKA XHMHYECKHX 2JIeMeHTOB VA — rpynnel. A30T,
tdocdop u ux coennHenust

OO0mast xapakTeprCTHKa 31eMEHTOB V A-Tpynmbl. A30T, pacIpoCTpaHEHUE B IPUPOAE,
(du3NUecKue 1 XUMHYECKHE CBOHCTBA

AmMHEaK, ero Gu3ndeckre 1 XUMUIECKUE CBOMCTBA, MOJTY4YeHUE U IPUMEHEHHE
IIpakTuyeckast padora Ne 3 o teme «Ilomyuenre aMMuaka, U3y4eHHe €ro CBOWCTBY
A3OTHas KUCIOTa, € Pu3nyeckre 1 XMMUYEeCKUE CBOMCTBA

Hcnonb30BaHuE HUTPATOB U COJIEH aMMOHUS B KA4eCTBE MUHEPAIBHBIX YIOOpEHUI.
XUMHUECKOE 3arpsiI3HEHUE OKPY’KaIOIIeH Cpelibl COEAMHEHUAMH a30Ta

®Dochop. Oxcua hocdopa (V) u hocopHast kucioTa, pU3NIECKHE U XUMUIESCKHE CBOCTBA,
MOJTy4eHHNe

Hcnonb3oBanue GocdaToB B KauecTBE MUHEPAIBHBIX y10OpeHuil. 3arps3HeHne IprupoTHON
cpennl hochaTtamu

Tema 2.4 O01asi XapaKTEPUCTHKA XUMHYECKHUX 3j1eMeHTOB IVA — rpynnbl. Yriaepoa u
KPeMHMIi ¥ UX cOeTMHEeHUsI

K4

R e e N e e T 2 S N N S

S

‘ KonuuyectBo |

Jara

KP

P

IUIAH

13.11
18.11

20.11
25.11

27.11
02.12

04.12
09.12

11.12
16.12

18.12

23.12
25.12
28.12

13.01

15.01

20.01

paxTt

IIpumeyanue

Il veTBepTH
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42

Tema ypoxka

VYrnepon, paciipocTpaHeHue B IpUpoJie, GU3NIeCcKre i XUMUUECKUE CBOWCTBA

Oxcupsl yrineposa, ux GU3NIecKre U XUMHUIECKHE CBOMCTBA. DKOJIOTHYECKHE TPOOIIEMBI,
CBsI3aHHBIC ¢ OKCHIOM yriiepoaa (IV)

YronpHasg KHUCIOTA U €€ CONN

IIpakTuyeckas padora Ne 4 o teme "[lomyuenue yrnekucnoro raza. Kagecrsennas
peakuus Ha kKapOoHAT-HOH"

[TepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHHSX yIiiepoaa
KpeMmHuii u ero coenuHeHus

IIpakTuyeckas padora Ne 5. Penienue skciepuMeHTalIbHBIX 3aJa4 10 TeMe «BakHelue
HEMETaJJIbl U UX COCAUHCHU )

Kontpoabhas paGora Ne3 no teme «BaxHeine HeMeTaibl U KX COSTUHEHUSDY

Pasznen 3. MeTali1bl M MX COTHMHEHUS

43
44
45
46

47
48
49
50
51
52
53
54
55
56

Tema 3.1 O0mue cBoOMiCTBa METAIJI0B

O6H.Ia?[ XAPAKTCPUCTHUKA XUMUYCCKUX 3JICMCHTOB — MCTAJIJIOB. Meraminueckas CBSI3b 1
MCTAJNINYCCKAA KPpUCTAIUTNICCKAs peméTKa. ®u3nYecKre CBOMCTBA METAILJIOB

XUMHUECKHE CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUN Psi/i HATIPSKEHUN METAILJIOB

O6H.II/I€ CITOCOOBI MMOJIy4YCHUA MCTAJIJIOB. CnnaBbl. Beruucienus mo YpaBHCHUAM XUMUUYCCKUX
peaKL[Hﬁ, €CJIM OJUH U3 pCarcHTOB COACPKUT IPUMECH

[loHsiTHE O KOPPO3UH METAIIIOB

Tema 3.2 Baxnelilue MeTalJIbl M UX COEeTUHEHUSA
[IlenouHbIe MeTaIbI

OKCHIBI M TUAPOKCHIBI HATPUS U Kaus
[IemouHoO3eMeNbHBIE METAIIBI — KAIBIIMK U MarHUiH
Baxkneiimme coeTMHEHNS KaJIbITUS

O0o001IeHre U cUCTeMaTH3aIusl 3HAaHU I

JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS
IIpakTuyeckast padora Ne 6 mo teme "XKEcTkoCTh BOJIBI M METOABI €€ yCTpaHEHHA "
AnroMUHHI

AmMoTepHbIe CBOICTBA OKCHJIa U TUAPOKCH 1A
Kenezo

K

N = i N S N

N
 + P S

[EEN
(op}

N

Jara

KP

‘ KonuuyectBo |
q

P

IUIaH
22.01

27.01
29.01
03.02

05.02
10.02

12.02
17.02

19.02
24.02
26.02
03.03

05.03
10.03
12.03
17.03
19.03
31.08
02.04
07.04
09.04
14.04

paxT

IIpumeyanue

IV ueTBepTh
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‘ Ne
n/n

57
58

59

60

61
62

Tema ypoxka

Oxkcupl, ruapokcunbl u comn xkenesa (I1) m xemnesa (111)
O0600mmeHne 1 CHCTeMaTH3aIT|s 3HAHUH

IIpakTuyeckas padora Ne 7. Permenue skciepruMeHTATBHBIX 3a1a4 10 TeMe «BakHewe
METaJTBl M UX COETMHEHUS

Brruarcnenus mo ypaBHEHUSIM XUMAYECKUX PEaKINA, €CIIH OJWH U3 PeareHTOB JIaH B U30BITKE
WJI COAEPKUT MPUMECH. BBIYMCIIEHUSI MAaCCOBOM 101U BbIXO/a MPOAYKTa PEAKLINU

O06o00uieHne U cucTeMaTU3alys 3HaHAN
Kountpoabhas paGora Ned no teme «Baxneillne MeTamibl U KX COCTUHEHUS

Paznen 4. Xumus U OKpy:Kawmas cpeaa

63
64
65

Tema 4.1 BemecTBa 1 MaTepuajbl B KU3HU YeJI0BEKA
BemiectBa 1 Matepuaibl B IOBCEAHEBHOM KU3HH YEIOBEKA
XUMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl

Posib xuMHHM B pelIeHUH IKOJIOTHYECKUX MpoOiIeM

IToBTOpPeHME U 000011IeHNE 3HAHUH

66
67
68

O060011IeHNE U CUCTEMATU3ALUS 3HAHUI
O00011eHYE U CUCTEMATU3ALIUA 3HAHUI
O00011eHNE U CUCTEMATH3ALUA 3HAHUI

OBHIEE KOJIMYECTBO IO ITPOTPAMME

‘ KoanuecTBo | Hdara ‘
K4
KP P ILIaH paxT

1 16.04

1 21.04

1 1 23.04

1 28.04

1 30.04

1 1 05.05

3

3

1 07.05

1 12.05

1 14.05

3

1 19.05

1 21.05

1 26.05

68 4 7

IIpumeyanue
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VI. YYHEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IIPOITIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I'., Akimoneprnoe o0rmiectBo «M3m1aTrenbcTBO
«ITpocaereHue.

2. Xuwmus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.I'., AxnmonepHoe oOmiectBo «M3maTenscTBO
«IIpocsemieHue.

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Xumusi:  ypoku B 8  kmacce: mocobme gms yumrens /H.  H. Tapa
Xumus. Ypoku B 9 kimacce: mocobue misa yaurtens /H. H. Tapa.

2. laopuensu O. C., BockoOoitaukoa H. Il., SlmykoBa A. B. HacroiibHas KHUTA Y4UTEINS.
Xumust. 8 ki1.: Merogudeckoe mocodue. - M.: JIpoda, 2021.

3. labpuensa O. C., BockoboitaukoBa H. II., SlmrykoBa A. B. HacrombHas KHUTa YYWTEINS.
Xumus. 8 ki1.: Metogaudeckoe nmocodue. - M.: JIpoda, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. https://resh.edu.ru/

2. http://www.chemnet.ru T"'azera «Xumus» 1 caifT I yauTeas «5 uay Ha ypoK XMMHUN»

3. http://him.1september.ru Enunas xomrexuus ITOP: TIpenMeTHas KOTUTEKITUS « XUMUS»

4, http://school-collection.edu.ru/collection/chemistry =~ EcTecTBeHHO-HAYYHBIE DKCIEPHUMEHTHI:
xumus. Kommekmus Poccuiickoro o01meo0pa3oBaTeIbHOTO TopTaia

5. http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Annk6epoBoit

6. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JICKTPOHHbIH YICOHUK

7. http://www.chemistry.ru JluctaHiOHHAs ONUMMMATA O XUMHHU: TEICKOMMYHHUKAITUOHHBIN

00pazoBaTeIbHbINA IPOEKT.


https://resh.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/

B noxymente nponymeposano,
TNPOIIHYPOBAHO H CKPEIUIEHO MEYaThI0 2.5

MHCTof

. Tormuckas




