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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo X¥UMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTAaBJICHA Ha
OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOW MPOrPAMMBI
OCHOBHOTO 00rmiero oOpaszoBanus, mpeactaBieHHBIX B ®T'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeil mporpamMmbl BOCIHUTAHHUS U C YYETOM KOHIEMIIUUA TMPENoAaBaHuUs
yaeOHOro mpeaMeTa « XuMHsI»B 00pazoBaTelbHbIX opraHu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHE O IIENAX, OOIIel cTpaTeruu oO0ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMH y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s13aTeNbHOE TIPEIMETHOE COJIEp’KaHue, IPEAYyCMAaTPUBAET paclpeelieHne ero mo KiaccaM
U CTPYKTYpUpOBaHME MO pazjeiraM M TeMaM MpOrpaMMmbl IO XHUMHH, ONpPEAEISIET
KOJIMYECTBEHHBIE U KAYECTBEHHbIEC XapaKTEepUCTUKHU COJIepKaHUs,

PEKOMEHAYEMYIO TOCIEI0BATEIbHOCTh H3YyUYEHHUS] XUMHH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH YYEOHOrO IMpoliecca, BO3PACTHBIX
O0COOCHHOCTEH O0O0yYaromuxcs, OMpeneiseT BO3MOXKHOCTH TpeaAMeTa JUis peaan3aluu
TpeboBaHU K pe3yJabTaTaM OCBOCHHS OCHOBHOHW 00pa30BaTENbHOW MPOTrpaMMbI Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUU K pe3ylbTaTaM OOy4YeHUS XMMHUHU Ha
YpOBHE IeJiell Uu3y4yeHUs MpeJMeTa UM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM
JESTEIILHOCTH 00YYaroIIeTocs IO OCBOSHUIO YUeOHOTO COACpKAHUSI.

3HaHUE XUMHH CIY>KUT OCHOBOHM ISl (POPMHUPOBAHUSI MUPOBO33PEHUS 00YyUarOIIEerocs,
€ro IPEeICTAaBICHUN O MaTEpUaJIbHOM €IMHCTBE MHpa, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE
XUMHEN NpPEeICTaBICHUS O B3aUMOINPEBPAILLIEHUSAX HSHEPrUM U OO0 HBOJIIOIMMU BELIECTB B
OpUpOJIE, O MYTAX PEIICHUs T100aNbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS UEIOBEUECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, TMIIEBOW UM  OSKOJOTMYECKON Oe3omacHOCTH, mpodseM
3IpaBOOXPAHEHUS.

N3yuenue xumunu:

CIOCOOCTBYET  peanu3ald  BO3MOXKHOCTEM Ui CaMOpa3BUTUS U

(bopMUpOBaHUS KyJIbTYphl JUYHOCTH, €€ 001IeH U PYHKIMOHATIBHON I'PaMOTHOCTH; BHOCHUT

BKJIaJ B (POPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YyUalOUXcsl, HaBBIKOB

UX CaMOCTOSITEIIbHOU yueOHOM JesATEeNbHOCTH,

OKCIIEPUMEHTANBHBIX U  MCCIENOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KU3HM, TaK U B IPO(eCcCHOHATbHOU IEsITeNIbHOCTH;

3HAKOMHUT CO CHEU(UKOW HAayYHOr'O0 MBILIUICHUS, 3aKIaJbIBa€T OCHOBBI LEJIOCTHOIO
B3IJIIJa HA EIMHCTBO MPUPOABI M YEIOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(bopMHUPOBaHUM €CTECTBEHHO--HAYYHOW T'PAaMOTHOCTU O0YyYaroLuxcs;

crocoOcTByeT (DOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHUSIM, K TMPUPOJE, K 4YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOIMYECKOE
oOpa3oBaHue 00y4aroIIUXCs.

JlanHble HarpaBjieHHUs B O0OyYE€HUU XUMHUHU 00ECIIeUMBAIOTCS CHEU(UKON cOoAepKaHus
y4eOHOro TMpeaMeTa, KOTOpBIM SBISAETCA MEJarormueckd aganTHPOBAHHBIM OTPAKEHHUEM
0a30BOIf HAyKH XUMHUH Ha OINPEICIIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMsI OPUECHTUPOBAH Ha OCBOCHHUE
00y4YarIMUMHCS CUCTEMBI NTEPBOHAYAIIBHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKON XUMHUU
Y HEKOTOPBIX OTAETBHBIX 3HAYMMBIX MOHATUHOPraHUYECKOW XUMUU.



CrtpykTypa colep:KaHusi MporpaMMBbl MO0 XUMHUH CPOPMUPOBAHA Ha OCHOBE CHCTEMHOIO
noaxoaa K €€ uzydeHuro. ConepkaHue CKIaIbIBAE€TCS U3 CUCTEMbl MOHITUH O XUMHYECKOM
AJIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHH O XUMHUUeckod peakuuu. OOe STH CUCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MPUHIMIY MOCIEAOBATEIBHOTO PAa3BUTHUS 3HAHUW HA OCHOBE
TEOPETHYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHAa XUMHHU;

— YUYE€HHUS O CTPOCHUHM aTOMa U XMMHUYECKOU CBS3H;

— TPEACTaBICHHM 00 AIEKTPOIMTHUECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUS  PACCMATPUBAIOTCA HA  OCHOBE  HAMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K
IPYroMy, BBIOJHAS (QYHKIUH OOBSCHEHHS M TIPOTHO3UPOBAHUS CBOKMCTB, CTPOCHUS H
BO3MOYKHOCTEN MPAKTUYECKOrO MPUMEHEHHUS U MOJYYCHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl MO XMMHH CHOCOOCTBYeT (HDOPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKOW COCTABIISIONIEM HAy4YHOM KapTHUHBI MHpPA B JIOTHKE €€ CUCTEMHOW NPUPOJIBI,
[IEHHOCTHOTO OTHOIIECHHMS K HAay4YHOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. M3yuenue
XUMHUU MPOUCXOJMUT C MPHUBICUCHUEM 3HAHUW U3 paHEe HU3YyUYEHHBIX YUYEOHBIX MPEAMETOB:
«Oxpy)xaroumi MUp»,

«buomnorusi. 5—7 kinaccel» U «dusuka. 7 Kiaccy.

[Ipu n3ydyeHUH XUMUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKU
KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW NEATEIbHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYypbl. 3ajaya y4yeOHOTO MpeaMeTa COCTOUT B
(hopMUPOBaHUU CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEHUIIUX (DAKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHHUM, JOCTYIHBIX OO0O0OIIEHUIT MHUPOBO33PEHUYECKOIO XapakTepa,
sI3bIKa HaYKH, B

NpUOOIIEHNH K HAyYHBIM METOJaM IO3HAHWS MpPH HW3YYCHHH BEIIECTB M XUMHUYECKUX
peakiuii, B (GOPMHpPOBAHMM M PA3BUTHUU IO3HABATENBHBIX YMEHHHA M MX NPUMEHEHHH B
y4eOHO-TIO3HABATEIbHOW U Y4eOHO-HCCIEeIOBATEIbCKON NeATEIbHOCTH, OCBOCHUU TPABUI
0e30macHOro oOpalieHus ¢ BEIeCTBAaMU B TOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMUU HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs Ba)KHOE 3HAYEHUE
NpUOOpeNnyu Takue LEeH, Kak:

— (QopmupoBaHHE WHTEUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PELICHUH, CIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIIOIIUMCSL YCJIOBUSIM JKHU3HH,

—  HampaBJ€HHOCTb OOydY€HUs Ha  CHCTeMaTHYecKoe  MpUOoOIIeHue
oOy4aromuxcsi K CaMOCTOSITENIbHOM TO3HABaTENbHOU JESTENbHOCTH, HAyUYHBIM METOJaM
Mo3HaHus, (OPMHUPYIOLUIUM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMHH;

— obecrieueHue YCIOBUHM, CIOCOOCTBYIOIIUX NPUOOPETEHHIO OO0YYalOUIMMUCS OIbITa
pa3Hoo0pa3HOM EATebHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIHOUYEBBIX
KOMITIETEHIIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB JESATEIbHOCTH;

— (opmupoBanue o0miei GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B
TOM YHUCJIE YMEHHH OOBACHATHP U OLIEHUBATH SIBIICHUS OKPYXKAIOLIEro MHUpPA, UCIHOJb3YS
3HaHUSI W ONBIT, TOJYYCHHBIE NPU U3YYCHHH XUMHUH, TPUMEHSITh WX TPU PEIICHUU
npo0JieM B TMOBCETHEBHOM JXKU3HH W TPYIOBOH JEATEIHHOCTH;



— (dopmupoBanne y 0OydYaOMUXCS TYMAHHUCTUYCCKUX OTHOIICHHN, ITOHUMAHHUS
[IEHHOCTH XMMUYECKUX 3HAHUM JJIS1 BBHIPAOOTKU IKOJIOTHYECKHU IEJIeCO00pa3HOr0 MOBEACHUS
B OBITY M TPYJOBOM [EATEIHHOCTH B IEJSIX COXPAHEHHUS CBOETO 3JI0POBBS U OKpYKaOIIEH
MIPUPOAHOUN CpELbI;

— pa3BUTHE MOTHBAIlMM K OOY4YEHHUIO, CIOCOOHOCTEl K CaMOKOHTPOJIO W
CaMOBOCIIUTAHHWIO HAa OCHOBE YCBOCHMS OOIICUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPO(IIIS M HANIPaBICHHOCTH JAIbHEHUIIIET0 O0YICHUSI.

OOmiee 4yuciaO 4YacoB, OTBEACHHBIX IS M3yUYEHHsS XUMHUUW Ha YPOBHE OCHOBHOTO
obmiero oopazoBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 dacoB (2 yaca B Hefen0), B 9
Kiacce — 68 yacoB (2 yaca B HEJIETIO).

COIAEPKAHUE OBYYEHUASA

8 KVIACC

IlepBoHayaibHble XUMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHUS B CHUCTEME HayK. lena u
BeniecTBa. OU3MUECKME CBOMCTBA BEIECTB. ArperarHoe cocTosHue BemiecTB. [loHsTue o
MeTOJax Mo3HaHus B XuMHUH. YncTtele BemecTBa U cMecd. CriocoObl pa3jiesieHusl CMeceH.

ATOMBI M MOJNEKyIbl. XUMUYECKHE 3yeMEeHThl. CHMBOJIBI XUMHUUYECKHX 3JIEMEHTOB.
[IpocTbie U COXKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa BemecTB. OTHocuTenbHass aromHas Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHAst Macca. MaccoBas 10J11 XUMUYECKOTO 3JIEMEHTA B COEUHECHUH.

KomnuecTBo BemecTtBa. Moisib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACCHI U
yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo (opMysiam XUMUYECKUX COEIUHEHUM.

OU3NYECKUE U XMMHUYECKUE SABJIEHUS. XUMHUYECKAs pPeakuus U €€ NPU3HAKUA. 3aKOH
COXpaHEHMsI MacChl BEHIECTB. XuMUuYeckue ypaBHeHus. Kiaccudukanus XUMHUYECKHX
peakiuil (CoeqMHEHUs, PA3I0XKEHUS, 3aMEeleHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYAOW, MpaBuiaMu paboThl B JlabopaTopuu U mpuémMaMu
oOparieHusi ¢ Ja00paTOpHBIM 00OpYAOBaHUEM, U3YUEHUE U OMHUCaHUE (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HabOMroAcHUE (u3myeckux (MIaBJI€HUE BOCKA, TasSHUE
JIbJla, pacTUpaHUE caxapa B CTYIKe, KUIMCHUE W KOHJCHCAIUs BOJbI) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIMBAHWUE MEIHOW IMPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOM)
SBJICHUHN, HAOMIOJACHUE | ONHCaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX pEaKIui
(pa3noxkeHne caxapa, B3aUMOJCHCTBHE CEPHON KHCIIOTHI C XJIOPHAOM Oapwuisi, pa3jioKeHUE
ruapokcuga menu (II) mpu HarpeBaHMM, B3aMMOJEWUCTBHE JK€Ji€3a C PaCTBOPOM COJIM MEIU
(I1), u3ydyeHume crmocoOOB pa3deiaCHHS CMECEH: C IMOMOIIBI0 MarHuTa, (QHILTPOBAHUE,
BBITIAPUBAHUE, IUCTUIUISAIMSA, XpoMatorpadus, MPOBEICHHWE OYHCTKUA ITOBAPEHHOW COJIH,
HaOIOJICHUE W ONHCAaHWE PE3yJbTaTOB TPOBEACHHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMsI MacChl, CO3JaHNE MOJEIICH MOJICKYJT (IITapOCTEPIKHEBBIX ).

BaxHeliline nmpeacTaBuTe/J Il HEOPTraHMYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. KHCIOPOJI — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenmne kucnopomga B Tpupojie, (Pu3MUecKkne W XUMHYECKHE CBOMCTBa (peakiuu
ropenusi). Okcunapl. [Ipumenenue kucinopoaa. CrnocoOb



MOJIYYCHHsI KUCJIOpOoJa B J1abOpaTOpuu M MPOMBINUIEHHOCTH. KpyroBopor kucimopona B
npupojae. O30H — aNIOTPONHAs MOAUPHUKAIIUAS KUCIOPOIa.

TernoBoit 3p¢GeKT XUMHUYECKON peakIuh, TEPMOXHMHUUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHYECKUE peakuuu. TOIUIMBO: yrojib W METaH. 3arpsS3HEHHE BO3AYyXa, YCHUIICHHE
MapHUKOBOTO 3 (deKTa, pa3pylIeHHne 030HOBOTO CIIOSI.

Bomopon — sneMeHT W mpocTtoe BemiecTBO. HaxokaeHue BoIopoga B MPUPOJE,
¢uznueckne W XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI momydeHus. Kucimorsl u
COJIH.

Monsapubiii 00b€M Ta30B. Pacuértel mo xumuyeckuMm ypaBHeHUsM. Duzmdeckue

cBoMcTBa BOJbl. Boma kak pactBopurenb. PacTBopsl.

HacepleHHbIe M HEHACHIILIEHHBIE pacTBOPhI. PacTBOpUMOCTh BelecTB B Bojie. MaccoBasi 10Jis
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHUs. Posib pacTBOpOB B MpUpOE
Y B JKM3HU 4yenoBeka. KpyroBopot Boibl B mpupoje. 3arpsisHeHne NpupoaHbiX Bod. OxpaHa u
OYMCTKA MPUPOTHBIX BOJI.

Knaccudukarmus Heopranmdeckux coeaumHeHni. Oxcupapl. Kiaccudukanus OKCHIOB:
coyieoOpazytomue  (OCHOBHbIE, KHUCJIOTHBIE, am(pOTepHble) U  HecoieoOpaszyrolue.
Homenknarypa okcugoB. @Pusnueckue M XUMHUYECKHE CBOWCTBa OKCUIOB. llomydenue
OKCHU/IOB.

OcHoBanusi. Knaccudukamuss OCHOBaHMI: WIENOYM M HEPACTBOPHUMBIC OCHOBAHUS.
Howmenkiarypa ocHoBanui. @uU3N4eCcKUe U XMMHYECKHE CBOMCTBA OCHOBaHMU. llomyuenue
OCHOBaHH.

Kucnotsl. Knaccudukanus kucinor. HomeHnknarypa kucinor. @u3nueckue 1 XuMUUYECKUe
cBorcTBa kuciotT. Psag akruBHoctn metaimnoB H. H. bekeroa. [lonydueHnne kucior.

Comu. Homenkiatypa coneil. ®@uU3MYECKME M XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue comeil.

I'eneTndeckast cBs3b MEXAY KJIACCaMH HEOPTaHUYECKHUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPENEICHUE COJAEPkKAHUS KHUCIOpPOJa B  BO3JAyXe, IIOJIyYEHHE,
coOupaHue, paclio3HaBaHUE U W3Y4YEHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE B3aUMOJEHCTBUS
BEIIECTB C KHUCJIOPOJIOM M YCIIOBUS BO3HUKHOBEHHS M NIpEKpalleHus ropeHus (mosxapa),
O3HAaKOMJICHHE C 0O0pa3llaMH OKCHJOB U OINKCAaHHWE MX CBOMCTB, MOJy4YeHHE, cOOUpaHHe,
pacno3HaBaHUME M H3Y4YEHHUE CBOICTB BOAOpoJa (TOpeHHE), B3aUMOJIECHCTBHE BOAOPOJA C
okcumoMm Meau (1) (BO3MOXKHO HCIONB30BaHHE BHACOMATEpPUANIOB), HAaOMIOAeHHE 00pa3IoB
BEIIECTB KOJWYECTBOM 1 MoOib, HCCIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OIPEAEIEHHON MAaCCOBOM JI0OJEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJCHCTBUE BOJbI C METaUIaMH (HAaTpUEM U KaJlbI[MEM)
(BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPHAIIOB),

UCClIeIoBaHWE OO0pa3lOB HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KIACCOB, HaONIOJCHHE
W3MEHEHUSI OKpPAaCKM MHIMKATOPOB B pPACcTBOpax KUCIOT M IIEJIOYEH, HW3y4YEHUE
B3aumoyeiicteus okcuna menu (1) ¢ pacTBopoMm cepHO KHCIIOTHI, KUCIOT C METaJUIaMH,
peakunii HEUTpaIu3allH, IOJYYCHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
METaJUIa JPYTMM M3 pacTBOpa COJM, PELICHUE DOKCIECPUMEHTAJIbHBIX 3aJad II0 TEME
«BaxkHenmue Kiaaccbl HEOPraHUYECKUX COCTUHECHUI.



IHepuoguvecknii 3axoH u Ilepuoanyeckast cucreMa XumMu4yeckux djaemMenTon /1. U.
MenaeJieeBa. Crpoenne aTOMOB. XumMuuyeckasi CBS3b. OxucauTe N bHO-
BOCCTAHOBHTE/IbHbIE PeaKIuN

[lepBpie TOMBITKM KIAaCCU(MUKAIMK XUMUYECKUX JJIeMEHTOB. lloHaTne o Tpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMENIbHbIE METAJUIbI, TaJIOT€Hbl, HHEPTHbIC
rasbl). DJIEMEHTBI, KOTOphle 00pa3yroT aM(OTEpHBIC OKCUIBI M THIPOKCHIBI.

[leppuonnuecknii 3akoH. Ilepumoamyeckas cucrema xumuudeckux snemeHtoB J[. U.
MengeneeBa. Koporkonepuoanas u anuHHomepuoaHas (opmsl [leproanueckoit CUCTEMBI
xumuyecknx sneMeHToB . U. Menpneneesa. llepuonsl u rpynmbl. @U3NUECKUNA CMBICIT
MOPSIAKOBOIO HOMEpa, HOMEPOB IMEPHOJA M IPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTtomubIX saep. W3orombl. OnekrtpoHsl. CrpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB mepBbix 20 xumMuueckux snaemeHToB [lepuoanueckoit
cucremnl Jl. 1. MenaeneeBa. XapakTepuCTHKA XUMUYECKOTO 3JIEMEHTA MO €T0 IMOJOKEHUIO B
[Tepuonnueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMHUYECKUX 3JEMEHTOB, METAINTMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO TPyNIaM U NEpPUOIaM.

3nauenune llepuomuyeckoro 3akoHa u Ilepuoguyeckoid CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHS HayKu U npakTuku. J[. 1. MeHnneneeB — yu€Hbli U rpaxaaHuH.

Xumuueckas cBs3b. KoBasneHTHass (mossipHass ¢ HENOJISIPHAsl)  CBSI3b.
DIEKTPOOTPUILIATENHLHOCTh XUMUUYECKUX 3JIEMEHTOB. MOHHas CBS3b.

Crenesb  OKHCIIEHHS. OKHCIIUTENIBHO--BOCCTAHOBUTENBHBIE  PEAKLIHH.
IIponieccel okuciaeHnus U BOCCTAaHOBIEHUA. OKUCIUTENN W BOCCTAHOBUTEIM.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3LOB BELIECTB METAUIOB M HEMETAJJIOB, B3aMMOJIEHCTBUE THIPOKCHIA
LMHKa C PaCTBOPaMH KUCJIOT M LIEJI0YEH, IPOBEACHUE OIBITOB, WIUIFOCTPUPYIOIIMX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil (TOpeHHE, PEaKUU Pa3ioKEHUs, COeJUHEHUS).

Meoswcnpeomemmnuvie ceasu

Peanuzanust MexXnpeaMeTHBIX CBsI3el MpU U3YUYEeHUU XUMUU B 8 Ki1acce OCYIIECTBISETCS
4yepe3 HCIOJIb30BAaHUE Kak OOUIMX €CTECTBEHHO--HAyUHbIX MOHSITHH, TaK U IOHATHH,
SABJISIFOLUXCS CHCTEMHBIMU IS OTJEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO1re ecTecTBEHHO--HAyYHbIE TOHATUSA: Hay4HbIM (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanM3, CHUHTE3, Kiaccu(uKalus, M[EepUOAUYHOCTb,  HAONIOAECHHE, HKCIEPUMEHT,
MOJEIIMPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

®usnka: Marepus, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHWJ, W30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, JJEKTPUUYECKUN 3apsj], BEIIECTBO, TelO, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (PM3NUYECKHE BEIUUYMHbI, CAUHUIIBI U3MEPEHUS, KOCMOC, IJIaHEThI,
3BE3161, CoTHIIE.

buonorus: porocunrtes, nprxanue, 6uocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpabl, TOpHBIE IIOPOJIbI, TOJIE3HBIE
HCKOIIAeMbI€, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHMYECKasi peakuusi

ITepponnuecknii 3akoH. Ilepuoauuveckas cucrema Xumuyeckux daemeHtoB [J[. .
Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XHUMHYECKHX



JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalaus, KaJIbLUI M HX COCIUHEHUM B COOTBETCTBHH C
MIOJIO’KEHUEM 3JIEMEHTOB B llepnonnueckoi CUCTEME M CTPOEHUEM UX ATOMOB.

Crpoenue BemecTBa: BUAbl XMMHUYECKOW CBSI3M. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THMNA KPUCTALUIMYECKOW PEIIETKM M BUJA XUMHYECKON
CBSI3H.

Knaccudukamus u HOMEHKIATypa HEOPTraHWYECKHX BEIISCTB. XHUMHYCCKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIACCAaM HEOPTaHMYECKUX COEUHECHUM, T€HETUYECKAS
CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukamms XUMHUYECKUX peaKkIWid MO pa3jiudHbIM Tpu3HakaMm (10 YHCIy U
COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKxTy, Mo H3MEHEHHUIO
CTETICHEW OKMCIICHHS XMMUYECKUX DJIEMEHTOB, M0 00OPaTUMOCTH, M0 YYaCTUIO KaTalu3aTopa).
DK30- ¥ S3HAOTEPMUYECKUE PEAKIINHN, TEPMOXUMHUYECKUE YPAaBHECHMUS.

[TonsiTe 0 ckOpOCTH XUMHUYECKOU peakuuu. [loHATHEe 00 0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX W TeTepOreHHbIX peakuusax. [lonaTtue o
katanuse. lloHdaTne o XuMuueckoM paBHOBecHMU. DakTOphl, BIMAKOIIAE HA CKOPOCTh
XUMHUYECKOW PEAKIINH U MTOJI0KEHUE XUMUYECKOIO PABHOBECHSL.

OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, JJICKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHOHN peakiuu. CocTaBleHHE YpaBHEHUUN

OKUCJIUTEJIbHO--BOCCTAHOBUTEIIPHBIX PEAKIUA ¢ MCIOJb30BAaHUEM METOJ/a 3JIEKTPOHHOTO
Oananca.

Teopust 3AEKTPOIUTHUECKON TUCCOIUALIMU. DIESKTPOIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOIMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMH XUMHUUYECKOW CBSI3U.
Crenens nuccounanuv. CuiibHbIE U C1a0bI€ JIEKTPOJIMUTHI.

Peakuuu nonHoro oOMeHa. Y ciaoBUs MPOTEKaHUs PEAKIIM HOHHOTO OOMEHA, TOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuii. CBOWMCTBA KHUCJIOT, OCHOBAaHUM M COJEW B
CBETE MPEACTABICHUN 00 SIEKTPOIUTUUYECKOM nucconranuy. KadecTBeHHbIE peakiuu Ha
noHbl. [loHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumeHm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJJIOB U HEMETAJIOB (rpadura M ajnMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIIEIOBAHNUE 3aBUCHUMOCTH CKOPOCTHM XHMHUYECKOW pPEaKUUH OT BO3JEHUCTBHUS Pa3IMYHBIX
(akTOpOB,  HWCCIEIOBaHWE  DJIEKTPOMPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
TUCCOITMAIIMMA KHUCJIOT, MIeJIoueld U coyiel (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEO MAaTEpUAJIOB),
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX TMPU3HAKK TPOTEKAHUS PEAKUHl HOHHOIO
oOMena (oOpa3oBaHMe oOcCajKa, BBIJICJICHUE Tas3a, O0Opa30BaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIONIUX TPUMEPBI  OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX  pEaKIUid  (TOpEeHHE,
peaKIu pa3yioKEeHUs, COSIMHEHMS), PaCTIO3HaBaHNE HEOPTraHUYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX pEaKIIMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTanasl U UX coOeTUHEHUS

OO6mas xapakTepucTuka TamoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CtpoeHne m (PU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHE CBOMCTBAa Ha MpUMEpe XJopa (B3auMOACUCTBHE C METaUIAMH, HEMETaJUIaMH,
menoyamu).  XyopoBojgopon. ConsHas KHCIOTa, XHWMHYECKHE CBOMCTBA, TMOJYyYCHHE,
npuMeHeHne. JlencTBue xiopa M XJIOPOBOJOPOJA HA OPraHuM3M 4YesnoBeKa. Baxueumwue



XJIOPUJIBI U UX HAXOXKICHHE B MPUPO/IE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u PU3NUecKue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpOAa U Cepbl. AJIOTPONHBIE MOAU(PUKAIMKU KHUCIOPOJAa U Cephl. XUMHUYECKHE
cBorictBa cepbl. CepoBoAOpoa, CTpoeHUE, (HU3UYECKHEC W XUMHUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TMPEACTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3UYECKUE U
XUMHYECKUE CBOMCTBa (00IIME Kak MPEeACTaBUTENs Kiacca KUCIOT M CcHeluudeckue).
XUMUYECKHE PEaKIUH, JeKallhue B OCHOBE MPOMBIIUICHHOTO CIOC00a MOMyYeHHUs CEepHOM
kucnoThl. [Ipumenenne cepHoit KucIOThl. COMM CEpHOM KHUCIOTHI, KaueCTBEHHAs PEaKIIHs
Ha

cynbdat-noH. HaxoxxneHue cepsl U €€ COCAMHEHUN B MPUPOJE. XUMUYECKOE 3arps3HEHUE
OKpYXalomiel cpeapl COCTUHEHUSIMU Cepbl (KUCIOTHBIC MOXAW, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHHE B MpUpOjAe, (PU3UYECKHUE H
XUMHYECKUe cBoicTBa. KpyroBopor azota B mpupoae. AMMHAK, €ro (QuU3WYeCKue W
XUMHYECKUE CBOWCTBa, TMOJNIydeHHEe H mnpuMmeHeHue. Colnd aMMOHUS, UX (PUINISCKHUE U
XUMHYECKUE CBOWCTBa, MpuMeHeHHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas
KHCTI0Ta, e€ MojydeHue, PU3nUecKue U XMMHUUYECKHE CBOMCTBa (OOIIME KaK MPEJACTaBUTEINs
KjJacca KuciaoT u crenuduueckue). Mcmonapb3oBaHWE HUTPATOB M COJNEM aMMOHHUS B
KayeCTBE MHUHEPAIbHBIX yA0OpeHUHd. XHMHUECKOE 3arpsA3HEHHE OKpYXalollel Ccpeabl
COEJIMHEHUSIMU a30Ta (KUCJIOTHBIE [OXJHM, 3arps3HEHHE BO31yXa, IMOYBbl U BOJOEMOB).
®ochop, amtorponHsie Moaudukanuu docdopa, GuUnyecKkre U XUMUUYECKHUE CBOMCTBA.
Oxkcun dochopa (V) u dochopnas kwucinora, ¢Gu3MUeCKUe W XUMHUYECKHE CBOWCTBA,
nonyudenue. Mcnonb3zoBanue pocharoB B KaUECTBE MUHEPAIBHBIX yI0OpEHUN.

O6mias xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCJICHUS. VYrnepogn, AJIOTPONHBIE  MOJU(UKAIIHY,
pacnpocTpaHeHHe B Npupojae, (U3MUYEeCKUe U XUMHYECKHE CBOMCTBa. AjcopOuusi.
Kpyrosopor yriaepona B mpupone. Okcuipl yriepona, ux (U3MUECKHME M XUMUYECKHE
CBOICTBa, JAEWCTBHE Ha UBbIE OPraHU3MBI, MMOJIYYEHUE U MPUMEHEHHUE. DKOJOTUYECKUE
npoOsieMbl, CBs3aHHbIE ¢ okcuaom yriepoxa (IV), rumore3a mI00aabHOrO MOTEIICHHS
KJIMMaTa, MapHUKOBBIN 3((PeKT. YrosbHas KUCIO0Ta U €€ CONH, UX (PU3NUECKUE U XUMUYECKUE
CBOIiCTBa, monyyeHHe U mpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO35UCTBE.

[lepBoHauangbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHMSIX YIIiepoja
(MetaH, »TaH, STWIEH, alETWICH, ATaHOJ, TJIUUEPHH, YKCycHas kuciora). [Ipupoansbie
HCTOYHUKH YTIEBOAOPOAOB (Yroib, HNPUPOIHBIA ra3, HEPTh), MPOAYKTHI UX MepepadOTKU
(6eH3uH), WX poOidb B OBITY W TPOMBINUICHHOCTU. [lOHATHE O OMONOTHYECKH BaXKHBIX
BElIEeCTBaX: XHUpax, OeiKax, yriaeBoJax — M UX POJU B KU3HM 4YelloBeka. MarepualibHOe
€MHCTBO OPTraHUYECKUX W HEOPTraHWYECKUX COCIMHEHUH.

Kpemuuit, ero ¢usnueckne U XUMHYECKHE CBOMICTBa, IMOJYYEeHHE U MPUMEHEHUE.
CoenunHenusi kpemMHus B mpupone. OOmume mnpencraBicHus o0 okcuzae kpemuus (1V) u
KpeMHuEeBOM Kuciore. CHUIMKATBI, UX HCMOJIb30BaHWE B OBITY, B MPOMBIILICHHOCTH.
Baxuelmme cTpouTeNbHBIE MaTEPUAbl: KEPAMUKA,



CTEKJIO, TIEMEHT, OeToH, xene300eToH. [IpobGmembl OGe30macHOTO  MCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPHUATIOB B MOBCEHEBHON >KU3HH.

Xumuueckuit IKcnepumenm:

H3ydeHrne o0pa3loB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEICHNE
Ka4eCTBECHHBIX pEaKIUil Ha XJIOPUIA-UOHBI W HAONIOACHUE MPHU3HAKOB WX IMPOTCKAHUA,
OTIBITHI, OTpaXkarome (U3NICCKHEe M XHMHYECKHE CBOMCTBA TAJIOTEHOB M HMX COCIWHCHUIN
(BO3MOXHO HCTIOJIb30BaHUE BHJICOMATEPHUANIOB), O3HAKOMIICHHE C oO0OpaslamMu XJIOPHJIOB
(ramoreHuoB), O3HAKOMJICHHE C O00pas3naMud cepbl U €€ COCAUHECHUSIMH (BO3MOYXKHO
WCIIOIb30BaHUE BHACOMATEPHAIIOB), HAONIOJACHUE TMpollecca OOYIIIMBAaHUS caxapa IO
NEUCTBUEM KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOTBHI, HM3YYECHHE XUMHUUYECKHX CBOMCTB
pa30aBIICHHOM CEpPHOM KHUCIIOTHI, MPOBEJACHUE KAYCCTBCHHOW pPEAaKIMM Ha CyJabdaT- HOH U
HaOIIOJICHUE TIpU3HAKa €€ MPOTEKaHUSA, 0O3HAKOMIICHHE C (PM3WUYCCKHMMH CBOHMCTBAMHU a30Ta,
dochopa W WX coequHEHHH (BO3MOXKHO HCIIOJIL30BAaHUE BHJICOMATEPHAIIOB), OOpa3laMH
a30THBIX U (POCOPHBIX yIOOpCHMI, MOJydeHUE, coOMpaHHe, pacllio3HaBaHWE W W3yUYCHHE
CBOKMCTB aMMHaKa, IPOBEACHUE KAUYSCTBCHHBIX PEaKIMi Ha MOH aMMOHHS WU (dochaT-uHoOH M
U3Y4YEHUE TMPU3HAKOB UX TMPOTEKAHHUs, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHON a30THOM
KHUCJIOTBI € MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE BHUJCOMATEPHATIOB), W3yUYECHHE MOJejei
KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C IPOILIECCOM
afcopOIMU PacTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a,
NoJTydeHre, COOMpaHne, paclio3HABAaHUE U M3YYCHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX pEaKUuid Ha KapOOHAT W CHWJIMKAT-UOHbI W H3YyUYEHHE MPU3HAKOB UX
OPOTEKaHUsl, O3HAKOMJICHHE C MPOAYKIMEW CWIMKATHOW MPOMBIIUJICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeile HeMeTaIbl U UX COCMHEHUS».

MeTaniabl M UX COeIUHEHUS

OO6miasi XapaKTepUCTHKAa XUMHUYECKHUX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxxkeHuss B llepmommueckoit cucrteme xumuueckux 3nemeHtoB [[. M. Menneneea u
ctpoenust atomoB. CTpoeHue MeTauioB. Meramauyeckas CBsS3b M MeTaIM4YecKas
KpUCTaJUIMYECKas  pPemETKa. DJIEKTPOXUMHUYECKUN P  HampsDKEHUW  METaJUIoB.
dusznueckue M XMMHUYECKHE CBOMCTBAa MeTaioB. OOIIME crocoObl MOJYYEHHUS METaJIIOB.
[lonsiTie 0 KOpPpPO3WM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiIaBbl
(cTanmp, 4yryH, AIOpaTlOMHHMNA, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIIIECHHOCTH.

[Ilenouneie meTaiuibl: nonokeHUe B llepuonnueckoi cucreMe XUMHAYECKUX DJIEMEHTOB
. W. MengeneeBa, CTpOCHHME HUX aTOMOB, HaxOXJIeHUE B mpupoac. dPusmueckue U
XUMHYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U

TUJIPOKCUIBI HATPHUS U Kanus. [[pyMeHeHne MEeNIOYHbIX METAUIOB U HUXCOCIUHEHUM.

[IlenoyHo3eMeNbHBIE METAUIbl MAarHui M KalblUHWU: nonoxeHue B llepuomnueckon
cucrteMe xuMmuueckux anemeHToB [[. M. MeHnneneeBa, CTpoeHME UX aTOMOB, HaXOXJCHUE
B npupone. Dusnyeckue M XUMHUUYECKHE CBOWCTBA MarHus M Kaubuusd. Baxuenmwue
COCIMHECHUSI KalblHs (OKCUJ, THUIPOKCUI, coin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTPAHCHMUS.

AmomuHuii: nojgoxenue B Ilepuonmueckoil cucrteme xuMuyeckux siemeHToB [, U.
MenpgeneeBa, CTpOEHHE aroMa, HaxOXACHUE B mpupoac. Dusnueckue M XUMHUYECKHE
cBOMCTBa amoMUHUS. AMDOTEpHBIE CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHUS.



Kenezo: mnonoxenue B Ilepumoauueckoil cucreme xumudeckux sneMeHTtoB [[. U.
MeHneneeBa, CTpOCHHE aToMa, HaxoXJeHHe B npupoje. dusznueckue M XUMUYECKUE
cBoiicTBa skene3a. Okcuabl, ruapokcuabl u coau kenesa (II) u xemesa (Ill), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O0OpasllaMl METAJIOB M CIUIABOB, UX (PU3WYECKUMU CBOWCTBAMH,
U3y4YEHUE pEe3yJIbTAaTOB KOpPpO3UHU METaJIOB (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHJA KaJIbLMS W HATPUS C BOJOU
(BO3MOXHO MCIOJIb30BAHHE BHUIEOMATEPHAIOB), HCCIEJOBAHUE CBOWCTB >XECTKOM BOBI,
mporecca TOPEHUsl *kKejae3a B KHUCIOpoAe (BO3MOKHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pPEAKLMI Ha WOHBI: MAarHus, KaJbIUs, aTIOMHHUSA,
LMHKa, JKee3a
(I1) u xene3a (II1), menu (I1), HaOMrOIEHUE W ONMMCAaHUE TPOIIECCOB OKPAIIUBAHUS IJIAMCHH
MOHAMU HaTpusi, Kaausl M KalblUs (BO3MOXHO HCIOJb30BAaHUE BHUJIECOMATEPHUATIOB),
uccienoBanue am@OTEpHBIX  CBOMCTB THJAPOKCHIA aTIOMUHHSA W TUIPOKCUAA IIMHKA,
pelIeHre HKCIePUMEHTAIBHBIX 3aa4 10 TeMe «BaxxHelIne MeTajlIbl U UX COCJTUHEHUS.

XuMHSA M OKpY:KaloLiasi cpeaa

BemiectBa 1 MaTepuaibl B MOBCEIHEBHOM KU3HU YeIoBeKa. be3omacHoe UCnoib30BaHue
BELIECTB M XMMHUUYECKUX peakuuid B ObITy. IlepBas momMomip mpy XHUMHYECKHUX OXKOTrax M
OTpaBJICHUSIX.

XUMUYECKOE  3arpsA3HEHUE  OKpyXawouedl  cpeisl  (HpenenbHas — JIOMYyCTUMAs
KOHIIEHTpauus BemiecTs, nanee — [1/1K). Posnb xumuu B pelieHnn 3K0I0rM4eCKUX MpoOIIeM.

Xumuueckuil IKcnepumenm:

U3y4eHHEe 00pa3loB MaTepuasoB (CTEKIIO, CIIaBbl METANIOB, IOJMMEPHBIE MATEPUAIIbI).

Meoswcnpeomemmnuvie ceaszu

Peanuzanust MeXnpeaMeTHBIX CBsI3eH MpU U3YUYEeHUU XUMHUU B 9 Ki1acce OCYIIeCTBISETCS
yepe3 HCIOJIb30BaHUE Kak OOUIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TMOHATHH,
ABJIAIOIIMUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHbIM (akT, TUIOTE3a, 3aKOH, TEOpus,
aHanM3, CHUHTE3, Kilaccu(ukanus, MEpUOJAUYHOCTb, HAOJIOJEHUE,  SKCIEPUMEHT,
MOJIETUPOBAHUE, HU3MEpPEHUE, MOJEb, SBJICHUE, MapHUKOBBIA 3P EKT, TEXHOJIOrHs,
MaTEepUAIIbI.

®usnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PagUOAKTUBHOCTb, MOJEKYJa, DJJIEKTPUYECKUN 3apsl, MPOBOAHUKH, IIOJYIPOBOIHUKH,
IUDJIEKTPUKHA, (POTORIEMEHT, BEIIECTBO, TeJIO, OOBEM, arperaTHOE€ COCTOSHUE BELIECTBA,
ra3, pacTBOp, paCTBOPUMOCTb, KPUCTAINIMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKUE BEIUYUHBI,
€AUHULBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/bl, COJIHIIE.

buonorus: ¢orocunrtes, apixanue, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOpHBIE MOPOJIbI, TOJIE3HBIE
HCKOIIAeMbI€, TOILIMBO, BOJAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOrPAaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/I¢ 00YUEHUSI XUMHUH B €MHCTBE YUeOHOW M BOCIUTATEILHOUN AEATEIbHOCTH
B COOTBETCTBHH C TPATUIMOHHBIMA POCCHHUCKAMHU COIIMOKYJIBTYPHBIMU H JTyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMHU B OOIIECTBE MPABUJIAMUA U HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITMAIM3AIIMU O0yYaIOIIUXCS.

JIM4HOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMH M PACIIUPEHHE OIbITa NEATEILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOTO BOCIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U
HAy4YHOMY HACJEIWIO, TIOHUMAaHMs 3HAYCHHS XMMHUYECKONW HAyKH B JKU3HU COBPEMEHHOTO
oO1ecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(MOpMAIHEH O MEePEeOBBIX JOCTHKCHUSIX U
OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa M OOIIECTRA,;

2) TPaKIAHCKOTO BOCHUTAHMS:

NPEJICTABIICHUSI O COIMAIBHBIX HOPMaxX M MpPaBWIAX MEXKINYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, ~ KOMMYHHMKAaTMBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIE3HOM,
y4eOHO-HCCIeA0BATENbCKON, TBOPYECKOW M JPYTUX BHUAAX JESATENbHOCTH, TOTOBHOCTH K
pa3zHooOpa3HOil COBMECTHOUM MAEATEIHHOCTH IPH BBIMOJIHEHUH Y4eOHBIX, TMO3HABATEIbHBIX
3a1a4, BBIIOJHEHUH XHMHYECKUX OKCIEPHUMEHTOB, CO3JIaHUM YYeOHBIX IPOEKTOB,
CTpEMJICHHSI K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOLIM B TMpolecce dSToW  yueOHoi
NesITeIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEIEHUE M MOCTYNKH CBOUX TOBapHILIEH C
MO3HIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMWS:

MHPOBO33pPEHUECKHE TPEJCTaBICHUS O BEIIeCTBE M  XHUMHUYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOIINE OCHOBY JUIS
MOHUMAaHMUS CYIIHOCTH HAy4yHOM KapTUHBl MHpa, NPEACTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSI MPUPOJIbI, B3AUMOCBSI35X YeJIOBEKa C MPUPOJHOM Cpeaoi, O POiIH
XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATENbHBIE MOTHBBI, HAIlPaBICHHBIC Ha TOJYYEHHE HOBBIX 3HAHHWHA 0 XUMUH,
HeoOxonuMble a1 OOBSICHEHUsT HAOIOAAeMbIX MPOLECCOB M SABJICHUN, MO3HABATEIbHOM,
MH(OPMAIIMIOHHON W YHUTATEeNIbCKOM KYJIbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSITEIIbHOU
paboThl ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHOMU

JTUTEPaTypOH, JOCTYITHBIMA TEXHUUYECKUMHU CPEJICTBAMHU WH()DOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYyYECHHIO M TMO3HAHUIO, JIIOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa3oBaHWI0, TMPOSKTHOM ¥ HWCCIECAOBATEIIBCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS 00yUYeHUSI B JAIbHEHIIIEM;

4) popMHpOBaHHUSI KYJbTYPbI 3I0POBbS:

OCO3HAHWE IIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HHU, OCO3HAHWE TIOCICJACTBHA W HEMPHUAITHE BPEIHBIX



MpUBBIYEK (YMOTPEOICHUS aJKOTOs, HAPKOTUKOB, KYpPEeHHsI), HEOOXOAUMOCTH COOIIOICHUS
nmpaBmyl OE30MaCHOCTU TpHU OOpaIeHHH C XUMHUYECKMMH BEIIECTBAMU B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MpodecCcruil u TpyAa pa3IndyHOTO POJd, YBAKECHUE
K TPpyAy U pe3yibTaTam TpPYIOBOW JAEATEIbHOCTH, B TOM 4YHCJIE€ HA OCHOBE MPUMEHEHHUS
MpPEeIMETHBIX 3HAaHUM 1O XWMHH, OCO3HAaHHBIM BBHIOOP WHAMBUAYAJIHHOM TPACKTOPHUH
MPOJOJKEHUST 00pa30BaHUA C YU4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENHONW TPOdeCCHOHATBLHON ACSITETHHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCUOHAIBHON CpEIe;

6) IKOJIOrHYeCKOr0 BOCIHTAHUSA:

HKOJIOTHYECKH I11eJIeCO00pa3Hoe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHUMAHUE [IEHHOCTH 3J0POBOTO M Oe30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U TICUXHUYECKOMY
3I0pPOBbI0, OCO3HAHUE IIEHHOCTU COOIOJICHUS MpaBui 0€30MacHOTO MOBEACHUS IpH padoTe ¢
BEIICCTBAMHU, a TAK)KE B CUTYaIUAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUSA, MOJTyYyaeMble MPH W3YYCHHH XUMHH, I PEUICHUS
3a/a4, CBSI3aHHBIX C OKpYXKAaloled TPHUPOJHON Cpeloil, [UIsi TOBBIIICHUS YpPOBHSA
IKOJIOTHYECKOW KYJIbTYpPbI, OCO3HAHMSI TTI00AaTBLHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM U
NyTed WX PEIICHUS MOCPEACTBOM METOJOB XHMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATLCS UM B ITO3HABATEIILHON, KOMMYHUKATUBHON W COITMAIBHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJBbTATbI

B coctaBe meranpeaMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMbBIC I (HOPMHPOBAHUS
MHUPOBO33pCHHS OOIEHAyYHbIE TOHATHS (3aKOH,  TEOpHSs, MPHUHIUI, TUIOTe3a, (akKT,
CHUCTeMa, TMPOIeCC, IKCIEPUMEHT M JPYroe.), KOTOpPhIE HCIOIB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYeOHBIX MpEAMETaX W TIO3BOJISIIOT HAa OCHOBE 3HAHUN M3 JTUX TPEIMETOB
(hopMHPOBaThH TIPEJICTABICHUE O IIEJIOCTHOM

HAy4yHOM KapTMHE MHpa, M YHHUBEpcaJbHble YueOHblE JeWCTBUs (IIO3HABATENIbHBIE,
KOMMYHHUKATUBHBIE, PETYISITUBHBIE), KOTOpbIE 00eCeunBalOT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHON NEATENbHOCTH.

Ilo3HaBaTe/ibHbICe  YHHBeEpCaJbHble  Y4yeOHbIE  [eiCTBHUA

Bba3oBrble Jlornyeckue aeicTBUA:

YMEHUS HCIOJIb30BAaTh MPUEMBI JIOTMYECKOIO MBIIIJIEHUS IPU OCBOCHUU 3HAHMIM:
pacKkphIBaThb CMBICT XMMHMYECKMX TMOHATUN (BBLAEIATP HUX XapakKTepHble MPU3HAKH,
yCTaHABIMBaTh B3aUMOCBSI3b C JAPYIMMH TOHSATUSMH), MCHOJAB30BATh TOHATUSA JUIS
OOBSICHEHUSI OTHENbHBIX (AKTOB W SIBJICHUH, BbIOMpPATh OCHOBAaHUSA M KpUTEpUU s
KJ1acCU(UKAIIMM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKlui, YCTaHABIUBATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HU3YYEHHMs, CTPOUTH JIOTMUYECKHE PaCCyKICHUs
(MHIYKTUBHBIE, I€TYKTUBHbIE, IO aHAJIOTUH), I€JaTh BHIBOJbI U 3aKIIOUYCHUS;

yMEHHE NPUMEHSTH B MpOIlecce MO3HAHUS MOHATHUS (IIPEIMETHBIE U METallpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HUCIOJIb3yEeMble B XHMHH, MPEOOPa30BBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMUHU MOJICIIbHBIE MPEACTABICHNUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA),
XUMHueckas (opmysia U ypaBHEHHE XUMHUYECKOM pEaKIuu — MpPH PEIIeHUU Yy4eOHO-
MMO3HABATEIBHBIX 3a/Ja4, C YYETOM OTUX MOJEIbHBIX MPEACTABICHUA BBIABISATE U



XapaKTEepPU30BaTh CYIIECTBEHHBIE MTPU3HAKA M3y9aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUYHMHHO-CIICICTBEHHBIC CBS3H
HUIIPOTHUBOPEYHS B U3YyYaEMBIX TPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue AeMCTBUSI:

YMEHHE HWCITOIh30BaTh MTOCTABIICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA TMO3HAHMUS, a
Tak)ke€ B KA4eCTBE OCHOBBI i1 (POPMHUpOBaHHMS THIOTE3bl 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKJICHHI;

MPUOOPETEHNE OMbBITA 10 TJIAHUPOBAHUIO, OPTaHU3AIlid W MPOBEICHHUIO YICHUYCCKHUX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M MPOIECCa, CAMOCTOSATEILHO MPOTrHO3UPOBAThH
€ro pe3yiabTaT, (GOopMyIHpoBaTh OOOOIICHWS W BBIBOALI 110 pe3yjibTaTaM IPOBEAEHHOTO
OTIBITa, UCCIIEOBAHMS, COCTABIATh OTUYET O MPOJIeTaHHON paboTe.

PaGora ¢ undopmanmueii:

yMEHUE BBIOWpaATh, aHAJIM3UPOBATh W HMHTECPIPETHPOBATH HHGOPMAIUIO Pa3TUIHBIX
BUJIOB M (OpM TPEJCTABICHHUS, MOTy4aeMyI0 M3 pa3HbIX UCTOYHUKOB (HAYIHO-TIOIMYJISpHAs
JuTepaTypa XHMHYECKOTO COJCpP)KaHMS, CIpaBOYHBbIC IOCOOHWs, pecypchl HMHTepHera),
KPUTHYECKH OLICHUBATH MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHHE MPUMEHSThH Pa3InIHbIe METOJIBI U 3aIIPOCKHI IIPH TTOWCKE U 0TOOpe MH(POpMAIIUU
¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUISI BBITIOJHEHUS yU4EOHBIX U MO3HABATEIbHBIX
3ama4  ONpeNeEHHOr0 THMA, MPUOOpEeTEeHHWEe OmbiTa B  OOJACTH  MCIOJIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBIAJCHUE KYJIbTYpOH aKTHBHOTO
UCIOJIb30BAHMSI PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTHUMAJIBHYIO
¢dopMy mnpexactaBieHuss MHGOPMALMKM U WIUIFOCTPUPOBATh PEIIAEMbIE 3a7auld HECI0KHBIMU
CXeMaMHM, JuarpaMMamMu, Jpyrumu popMamu rpaduku U UX KOMOWHALMSIMY;

YMEHHE HUCIOJb30BaTh W aHAJIU3UPOBATh B IpolLecce YUEOHOM M MCCIIE0BATEIbCKOM
JESTENIbHOCTH HMH(QOPMALMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35HCTBAa MU
TPAHCIIOPTa Ha COCTOSIHUE OKpY’Karolleld MPUPOAHON Cpebl.

KoMMmyHnKaTHBHBIE YHMBepCaJbHbIe Y4eOHbIe NeiiCTBHSA:

YMEHMS 3a/laBaTh BONPOCHl (B XOA€ Juanora W (WiIM) JAUCKYCCHM) IO CYIIECTBY
oOcyxJ1aeMoil TeMbl, (OPMYIHPOBATH CBOU MPEUIOKEHUSI OTHOCUTEIBHO BBINOJIHEHHUS
MPEJIOKEHHOU 3a/1a4u;

YMEHHS TMPEJCTaBIATh IOJYyYEHHbIE pe3yJbTaThl MO3HABATEIbHOW JEATENbHOCTU B
YCTHBIX W THCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3yIbTaTOB BBINOJHEHUS
XUMHUYECKOTO0 AKCIepUMEHTa (JJabopaTOpHOTO  OIbITa, JabopaTopHOM  pabOThI  TO
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YUYEOHOI'O0 MPOEKTA);

yMEHUS y4eOHOT0 COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON U
HCCJIeI0OBATENbCKOM JESATENIbHOCTH MPH PEIICHWH BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE yuéTa
OOIMX MHTEPECOB M COIIACOBAaHUA MO3ULMKA (00CYXJeHUsS, OOMEH MHEHHUSMH, «MO3TOBbIE
HITYPMBD», KOOPJIWHAIMS COBMECTHBIX JEWCTBUM, OMNpeAeNieHue KPUTEPUEB IO OLEHKE
KadecTBa BHITIOJIHEHHOW pabOThI U IpyTHe).

PeryisiTuBHbIe YHUBEpPCcaJIbHbIe YuyeOHbIe 1eiCTBUS:

YMEHHE  CaMOCTOSATEIbHO  OMNpEAeNsATh  LENu  JCSATeNIbHOCTH,  IUIAaHUPOBATh,
OCYUIIECTBIISITh, KOHTPOJIUPOBATH W MpPH  HEOOXOJUMOCTH  KOPPEKTUPOBATh  CBOIO
JeSITeIbHOCTh, BbIOMpaTh HauOosiee S(PQPeKTUBHbIE CHOCOOBI peHIeHUs Y4EeOHBIX U
MO3HABATEIbHBIX 3aJ1a4, CAMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH MPEIOKEHHBIH



QITOPUTM JEHCTBUN TMPHU BHIMOTHEHUU 3aJaHUN C YYETOM MOJTYy4YEHUS HOBBIX 3HaHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OICHHBATh COOTBETCTBHE IOJIYYCHHOTO
pe3ysibTaTa 3asBJIICHHOM I€IM, YMEHWE HWCHOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,
npeyaracMbple B YCJIOBUM 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB IO OCBOCHHMIO 00S13aTEIHHOTO COACpKAHUS,
YCTAHOBJICHHOTO JaHHOW (QeaepalbHOW padodeld TporpaMMOi, BBIICISIOT: OCBOCHHBIC
0oOy4JalIMMUMHCS HAayYHbIE 3HAHHS, YMEHHS U CIOCOOBI

NEHCTBHM, crierudUIecKre IS MPEAMETHOW 00JacTH «XHUMHS», BUILI JCSITCIBHOCTH IO
MOJTYYEHUIO HOBOTO 3HAHMS, €ro HMHTEPIPETANH, MPeoOpa3oBaHUIO W TPUMCHEHUIO B
Pa3IMYHBIX yUYEOHBIX M HOBBIX CHTYaIlHIX.

K konIity oOyueHus B 8 Kjacce nmpeaMeTHBIC Pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSA YMECHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHUI: aTOM, MOJIEKYJIa, XUMUUYECKUM
AJIEMEHT, TMPOCTOE BEHIECTBO, CIIOXHOE BEIIECTBO, CMECh (OJHOpOJIHAS U
HEOJHOPOHAs), BaJCHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XUMHUYECKOIO
3JIEeMEHTa B COCIMHEHUH, MOJSPHBI 00BbEM, OKCHJ, KHCJIOTAa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCJICHUS, XUMHYECKAs peakius,
KJIacCH(PUKAIMSA pPEaKIii: PeaklM¥ COCTUHCHHMS, PCAKIMHM pPa3IoOKCHUS, PpPEaKIuu
3aMElIeHus, peakuuu OOMEHa, BK30- U HHAOTEPMUUYECKUE pPEaKlMH, TETUIOBOU
3 dexT peakuuu, SAPO aToMa, DJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTAJIb,
paaMyc aroma, XMMHYECKas CBSA3b, MOJISIpHAs M HEMNOJIIpHAsh KOBAJICHTHAs CBS3b,
MOHHAs CBSI3b, UOH, KATUOH, aHUOH, pacTBOp, MaccoBas J0Jisl BeUIeCTBa (MPOLIEHTHAS
KOHIIEHTpallKs) B PacTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHSATHI U NPUMEHSTH 3TH
MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALLCHHUII;

e HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHUS (OpMys BEIIECTB H
YPAaBHEHUN XUMHUYECKUX PEAKIUN;

e ONpPEAENATh BAJICHTHOCTh aTOMOB J3JIEMEHTOB B OMHApHBIX COCJAMHEHUSX, CTETCHBb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAIJIC)KHOCTb BEIIECTB K
Onpefei€HHOMY KJIacCy COEIMHEHUH 1o ¢GopMynaMm, BHJA XUMHUYECKON CBS3U
(koBasieHTHAs ¥ HIOHHAS) B HEOPTAaHUYECKUX COCAMHEHUSX;

e packpsiBath cMmbica [lepuomnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX
nonoxeHuss B llepuoguueckoi cucreme, 3aKOHOB COXPAaHEHUsT MacChl BEUIECTB,
MOCTOSIHCTBA COCTAaBa, aTOMHO-- MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOraJipo;

e ONHUCHIBATh M XapaKkTepu3oBaTh TaONuuHyro ¢opmy Ilepromnueckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATHS «IJIaBHas moarpynma (A-rpymma)» u
«moboynass noarpynna (b-rpymma)», manbsle ¥ OoJblIMEe MEPUONBI, COOTHOCHUTH
o0o3HaueHMs, KOTOophle wWMeroTcs B Tabnune «llepumommueckas cucrtema
xumuyecknx diemMeHToB [[. M. MenpaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsia sijapa, oOIee YUCIO JJIEKTPOHOB H
pacnpezeneHle UX IO IEKTPOHHBIM CIOSM);

KIaccu(UUUPOBaTh  XMMUYECKHE  DJIEMEHTHI,  HEOPraHWYEeCKHe  BEIIECTBa,
XUMHYECKUE PEaKIUu (M0 YHCIY U COCTaBY yYacCTBYIOIIUX B PEaKIMM BEIIECTB, IO
TEIIOBOMY 3P QEKTY);

XapaKTepUu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TIMYHBIX
KJIacCOB, TMOATBEpXKIas ONMUCaHWE TpUMEpaMH  MOJCKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUH;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MTPOTEKAHMS XUMHUECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBUSIX;
BBIUUCTISATE OTHOCUTENBHYIO MOJEKYJISIPHYIO W MOJSPHYIO Macchl BEIIECTB,
MacCOBYIO JOJII0 XMMHMYECKOTO 3JieMeHTa Mo (GopMyJsie COCIUHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PAcCTBOPE, MPOBOAWTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

NPUMEHSITh OCHOBHBIC OINEPAlMH MBICTUTEIBHOW JAEATETbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, O00OOIIeHHEe, CHUCTeMAaTH3alUI0, KIACCHU(PHUKAIUIO, BBIIBICHHUE
NPUYUHHO--CJICACTBCHHBIX CBSI3CH — I U3YUYCHHs] CBOMCTB BEIICCTB U XUMHUYECKHX
peakuuii, eCTeCTBCHHO-HayYHbIE METOJbI TMO3HAHUS — HaOII0JEeHHEe, U3MEPEHHE,
MOJICITMPOBaHNE, SKCIIEPUMEHT (pealbHbII U MBICIICHHBIN);

CJIeIOBaTh TIPaBWJIAM TMOJB30BAaHUS XUMHUYECKOM TMOCyAod U J1abopaTopHBIM
o0opynoBaHHeM, a TaKKe MpaBHiIaM OOpalleHHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMH 110  BBINOJHEHHUIO JIAOOPATOPHBIX ~XMMHUYECKHX OINBITOB IO
NOJYYEHHIO W COOMpaHHMIO Ta3000pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCIOPOJA),
NPUTOTOBIIEHUIO PACTBOPOB C ONpEAeNEHHON MacCcoBOW Joyield pacTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBaTh W  MPOBOJUTH  XMMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIBI0 MHIUKATOPOB (JIAKMYC,
dbeHondTarenH, METUIIOPAHK U JIPYTHUE).

K koH1y oOydeHus B 9 Kjacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C()OPMHUPOBAHHOCTh Yy OOYUYaAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHM: XUMHUYECKHH IJIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTWOH, aHUOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTh, AJIEKTPOOTPULATEIBHOCTb, CTENIEHb OKUCICHUS, XUMUYECKas peaKiius,
XUMHYECKas CBs3b, TEIIOBOM 3(PPEKT peakiuu, MoJib, MOJISIpHBIM OO0BEM, pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHYECKAS AUCCOLUALUS, PEAaKIIUU HOHHOTO
oOMeHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECUE, OOpaTHUMbIE U

HeoOpaTHMble PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKHCIUTEIND,
BOCCTAHOBHUTENb, OKHCJIEHME M  BOCCTAHOBJICHHE, aJJIOTpONusi, aM(pOTEPHOCTD,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTalInyecKas
peleéTKka, KOppo3us METAJIJIOB, CIUIABBl, CKOPOCTb XHMHUYECKOW pEaKLHUH,
npenenbHo ponycrumas konuentpanusa [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUU U NPUMEHATH 3TU
MOHATHSA IIPU ONMCAHUMU BEIIECTB U UX NPEBPALLCHUM;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUJISl COCTaBlieHHS (OpMyN BELIECTB U
YPaBHEHUH XMMHUYECKUX PEAKLNN;



ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XWUMHUYECKUX DJIIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPHHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeMMHEHWH 1o ¢opMmylaM, BHI XHUMHYCCKOH CBA3W (KOBaJEHTHAas,
WOHHAsA, METaJNINYecKasi) B HEOPraHMYECKHX COCIMHEHMSX, 3apsAl HOHAa IO
XUMHYECKOW (QopMylie, XapakTep cpeasl B BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX
COEIMHEHUH, TUIl KPUCTANINYECKON PEMIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona /. M. MenneneeBa u AeMOHCTPUPOBATH
€ro MOHUMAaHHUE: OMUCHIBATh U XapaKTepu30BaTh Tabnuunyio Gopmy I[leproandeckoit
CHUCTEMBl XMMHUYECKUX HJIIEMEHTOB: pa3iuyaTh IMOHATHUS «rjaBHas mnoarpymnma (A-
rpynmna)» u «mnobouyHas mnoarpymnma (b-rpymma)», Mansie u Oonbline MTEPUOMHI,
COOTHOCHUTHh 00O3HaueHUs, KOTOpPbIE HMEIOTCS B TNEPUOAUYECKON Tabmuie, ¢
YUCJIOBBIMM XapAaKTEPUCTUKAMU CTPOEHHUSI ~ aTOMOB  XMMHUYECKUX 3JIEMEHTOB
(coctaB m 3apsg sapa, OOIIee YHCIO OJJICKTPOHOB U paclpelefieHue HX IO
ANEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB
AJIEMEHTOB U MX COCJIMHEHHMI B MpeJiesax MajblX MEPUOJOB U TNIABHBIX MOJATPYIII C
y4€TOM CTPOECHUS UX ATOMOB;

KIacCU(PUIIMPOBATh ~ XUMHUYECKHME  DJIEMEHThI,  HEOpraHWYECKHE  BEIICCTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO
TerI0BOMY 3P (HEeKTy, 10 U3MEHEHHIO CTETIEHEH OKUCIICHHSI XUMUUYECKHUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIME M CHeUU(PUYECKHEe XMUMHUYECKHE CBOMCTBA
IPOCTHIX U CJIOXKHBIX BEILECTB, MOJATBEPKasi OMUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX
Y MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX XUMUYECKUX PEaKIIHil;

COCTaBJISITh yPaBHEHUS DJJIEKTPOJUTUUECKON JMCCOLMALMM KHUCJIOT, IIeJIoYed u
COJICH, MOJHBIE U COKpAIEHHbIC YPaBHEHUS PEaKUUid HMOHHOTO

oOMeHa, ypaBHEHMs peaKIMW, MOATBEP)KIAIOIINX CYIIECTBOBAaHHE T'€HETUYECKON
CBSI3U MEX/y BEIIECTBAMH Pa3IUYHBIX KIIACCOB,;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHUsI DJIEKTPOHHOTO OallaHca dTUX peaKlnid;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTHU
NPOTEKAaHUA XUMUYECKUX MPEBPAILEHUN B pa3IUYHbIX YCIOBHIX;

BBIUUCIISATE OTHOCUTENBbHYIO MOJEKYJISIPHYI0O U MOJSPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3J€MEHTa MO0 (opMysie COEIUHEHHUS, MAacCOBYIO
JIOJII0 BEILECTBA B PAcTBOPE, IPOBOJIUTH pPACUEThl MO YPaBHEHUIO XUMHUUYECKOU
peakuuu;

coOnrofaTh MpaBuiia TOJb30BAaHMUS XUMHUYECKOM TMOCynol U J1abopaTOpPHBIM
o0OpyZIOBaHHEM, a TaK)Ke MpaBuiia OOpallleHUs C BEIIECTBAMH B COOTBETCTBHUU C
UHCTPYKUUAMH IO BBIMOJHEHHUIO JIa0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJTyYEHHUIO U COOMPAaHUIO Ta3000pa3HbIX BELIECTB (aMMMAKa U YTIEKUCIIOTO ra3a);
OPOBOJUTh PEAKIUH, MOATBEPKAAIONIME  KAuYeCTBEHHBIH  COCTAaB Pa3IUYHbBIX
BEIIECTB: PACIIO3HABATh OMNBITHBIM MYTEM XJIOpUI-, OpOMHUJI-, MOAUA-, KapOoHaT-,
dochat-, cunmkar-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI AMMOHHS M HOHBI
M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

NPUMEHSITh OCHOBHBIC OIEpallil  MBICIUTEIBHOM JAEATETbHOCTH — aHalu3 u



CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMATHU3aIMi0, BBISBICHUE TPUIHNHHO-
CJICICTBEHHBIX CBSI3€d — JUISI U3YYECHHUS] CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWUSA —  HAOMIOJCHWEe, HW3MEpEHHUeE,
MOJIETUPOBAHHE, SKCIIEPUMEHT (PEaIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IIVIAHUPOBAHUES

KJIACC
KoanuecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DJIeKTpOHHbIE (LI (PPOBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznen 1. IlepBoHayajibHble XMMHYECKHE NOHATHSA
Xumus — BakHast 00J1aCTh
€CTEeCTBO3HAHUS 1 bu6mmoreka [IOK
11 . 5 0 2
MPAKTUYECKOMN AEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa U XUMHUYECKHE 15 1 0 bu6mmorexa [IOK
' peaKIu https://m.edso0.ru/7f41837¢
Hroro mo pazueny 20
Pa3nen 2. Baxkneiinmmue npeacTaBuTe/ M HEOPraHUYeCKMX BellleCTB
21 Bo3nyx. Kucnopon. Ilonsitue 5 0 1 bubmuoreka [IOK
' 00 oxcumax https://m.edso0.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 3 0 1 bu6morexka [IOK
' U COJSIX https://m.edso0.ru/7f41837c
53 Bona. Pactopsl. [lonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI bubnuorexa [[OK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHUN https://m.edso0.ru/7f41837c¢
Hroro no pazneny 30

Pazgen 3. Ilepuoauyecknii 3axkon u Ilepnogunyeckasi cucrema xumudeckux 3j1emeHToB JI. M. Menaeneesa. CTpoeHue aToMOB.

Xumnueckasi ¢cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIuu



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

[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHUYECKHUX 31eMeHTOB J[. W. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X .
3 , OI/IMI/I‘-IGCK&?[ CBs3b 8 Bubmorexa L[OK
' KUCIUTEIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKIITNHN
bu6mmorexa [IOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KonnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB 1 TeM nupposbie
Ne /i P Konrpoabubie | IIpakTuyeckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo 1 xXuMH4ecKkHe peakiun
[ToBTOpEeHME U yriyoieHne 3HaHu bubnuotexa [JOK
1.1 5) 1 0
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OcHOBHbBIE 3aKOHOMEPHOCTU XUMUYECKHX bubnuoreka [IOK
1.2 . 4 0 0
peakuuu https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuotexa [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTranibl M MX cOeIMHEHU S
21 OO6mrast XxapaKTepuCTUKA XUMHUYIECKUX 4 0 1 bubnuotexa [[OK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO0mas xapakTepruCTUKa XUMUYECKUX
2.2 aneMmeHnToB VIA-rpynmbl. Cepa u eé 6 0 0 bubmmorexa LTOK
' PYTUIRL- €D https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 3JIeMeHT011: VA-rp bl. A30T, ocdop u ux 7 0 1 bubmorexa [IOK
' PYITHHL. ’ P https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO0mas xapakTepuCTUKa XUMUYECKIX
24 anemeHToB [VA-rpynnel. Yraepon u 8 1 2 bubmorexa [JOK
' . PYHTIBL post https://m.eds00.ru/7f41a636
KPEMHUH U UX COEJUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. Meraliibl M UX COCAUHECHUSA

. bubnuorexa [JOK
3.1 Obmme cBoiicTBa METAMIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxuetime MeTayuibl 1 UX COCTUHEHUA 16 https://m.edsoo.ru/7f41636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy:kawmas cpeaa
4.1 BemectBa 1 MaTepHaibl B >KU3HHU UEJIOBEKA 3 bubmmorexa HOK
’ m p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6mmorexa [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




MNOYPOUYHOE IINIAHUPOBAHUES

KJIACC
KounuecTBO 4acoB DJIeKTPOHHBIE
Ne uupposeie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuun. Posib XuMuUM B )KU3HU 1 0 0 bu6mmorexa [IOK
yelloBeka. Tea u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITouarre o MeTOMaX O3HAHUS B XUMHHA 1 0 0 bubnmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpaxTiueckas padota Ne 1 «[IpaBuna paboTsl
3 B 1a00PAaTOPUHU U TIPUEMBI OOPAILIEHNS C 1 0 1 bubmmorexa HOK
patop P p https://m.edsoo.ru/ff0d23dc
J1ab0paTOpPHBIM 000PYIOBAHUEM»
Yuctele BemecTBa 1 cMech. CrtocoObl bubnunotexa [[OK
4 . 1 0 0
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKU MTOBApEHHON 1 0 1 bubmorexa [JOK
p p p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [{OK
6 A e 1 0 0
TOMBL M MOJICKYITH https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHUE dJIEMEHTHI. 3HaKU (CUMBOJIBI) bu6mmoreka [IOK
7 1 0 0
XUMMYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuorexa [JOK
8 [IpocThie U CIOKHBIC BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
bu6moreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSSHCTBA COCTaBa BEIICCTB. 1 0 0 bu6moreka [IOK



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

Xumuueckasi popmyna. BaieHTHOCTh aTOMOB
XUMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcUTENbHAs aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHAasE MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XUMHYECKOTO JIEMEHTAa B bu6mmoreka [IOK
COCOUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTo BemectBa. Mousib. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMHUYECKUE SBJICHHUS. bu6mmoreka [IOK
XuMUYeCKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciIoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHMS MACCHI BEIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnnotexa [JOK
10 YPAaBHEHMSIM XUMHYECKUX PEaKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMU4eCKuX peakiuii
18 (coe (1;, . azJIoke 3ape e Bubnmorexa [IOK
FIHCHHA, PASTIONCHHA, SAMCLICHHA, https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKIIOMEIUCT O606yquI/Ie u bubmorexa [JOK
H AT, H“l https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HaHUH
20 Kontponsnas padora Nel mo teme bubmuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocTaB Bo3ayxa.
21 KI/ICJ‘IZXO 3JIEMEHT U TIPOCTOE BE y:CTBO bubmmorexa TOK
post p B ' https://m.edsoo.ru/ff0d448e
O30H
22 DOu3nYeCKue 1 XUMHUYSCKHE CBOMCTBA bu6moreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCTIOopo/ia (peakInu OKUCIICHUS, TOPCHHUE).
ITonsaTue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Croco0bl MOJTy4eHus KHUCI0POoaa B

23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubmorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TemmoBoit A3 heKT XUMUIECKON peaKIIuH,
24 MMOHSTHE O TEPMOXUMHYECKOM YPaBHEHUU bubmmorera TOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- M HJIOTEPMHUICCKIX PEAKITHSIX
TonnuBo (HedTh, yroab U METaH).
25 3ar 5I3H€I-EI/I€¢1;03 yra CIIOCOOBI 2r0 bubmorexa [IOK
p nyxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Mpaktuyeckas padorta Ne 3 o Teme
26 «ITonyyenue u coOnpaHue KKCIOpoaa bubmmorera TOK
yi N p poZa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €TO CBOMCTBY
27 Bopgopon - 351eMeHT H IMPOCTOE BEIIECTBO bubmorexa [JOK
A0pOAL p m ' https://m.edsoo.ru/ff0d4dd0
dOusnvecKrue 1 XUMUYECKUE CBOMCTBA bubnuotexa [[OK
28
BoJiopoaa. [TpuMenenue Boopoia https://m.edsoo.ru/ff0d4dd0
29 IToHaTHE O KHUCIIOTaX B COMAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl TIOJTydeHHsI BOAOPO/Ia B bubmuoreka [IOK
1ab0paToOpUH https://m.edsoo.ru/ff0d4dd0
IIpaxktnueckas padora Ne 4 o reme
31 «TI;on eHue 1/12061/1 aHue BOIOPOaa bubmmorexa TOK
ya oHP HOpoAa, https://m.eds00.ru/ff0d4f42
W3Y4YEHUE €r0 CBOWCTBY»
MonsipHblii 00bEM ra30B. 3aKOH ABOTajpo.
bu6moreka [IOK
32 Brrunciienre o0beMa, KOJIMYeCTBA BEIIECTBA

rasa 1o €ro u3B€CTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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BEIIECTBA WA 00BEMY

Brruncnenus 00bEMOB ra3oB 10 YpaBHEHHIO

bu6mmorexa [IOK

K K
33 peaxiuu Haul OCHOBE 3aKOHA 00BEMHBIX https.//m.edsoo.ru/ff0d55a0
OTHOIICHHIA Ta30B
Berurcnenus 006EMOB Ta30B 10 YpaBHEHHIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 061,613];})11)1)( bubmorexa [IOK
beaidt N https://m.edsoo.ru/ff0d5708
OTHOIIICHHIA T'a30B
. bubnuotexa [JOK
35 du3nYeCcKue 1 XUMHUIECKUE CBOMCTBA BO/IBI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnuotexa [JOK
MHJHAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HaceieHHbie u
37 HEHAaCBIIIEHHbIE pacTBOpbI. MaccoBas J10J1st bubmorexa [IOK
m p PBI- 4 https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PacTBOPE
[TpakTruueckas pabora Ne 5 mo Teme
38 «IIpuroToBNICHHE PaCTBOPOB C OMPEACIEHHON Bubnnorexa [IOK
p N . p p pex https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBAY
39 Oxkcuapl: cocTaB, KiaccupUKaIms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune U XuMHYECKHE CBOMCTBA
40 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
41 KonTtponsnas padora Ne2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
42 OcHoBaHus: cOCTaB, KIaccu(pHUKaIus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n XUMHYECKUE CBOMCTBA bubnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocTaB, Knaccudukamnms,

bub6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHne U XUMHUYECKUE CBONCTBA KUCJIOT bubmmorera HOK
v https://m.edsoo.ru/ffodfee?
46 Conu (cpennHue): HOMEHKIATypa, CIIOCOObI bubnuotexa [JOK
MOJIy4YEHH S, XHMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIacChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUI»
48 ['enernueckas cBsi3b MEXKy KJaccaMHu bu6mmorexa [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
4 .
9 O06001IeHNe U CUCTEMAaTU3aIIMS 3HAHUM https://m.eds00. r/00ad9ch?
KontponbHas padota Ne3 o teme
50 "OCH(I))BHI)IC K.]faCCBI HEOPraHMYECKUX bubmmorexa LHOK
o p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbie MOMBITKH KIAacCUDUKAITIN
51 XUMHUYECKUX JIeMeHTOB. [loHaTHE 0 rpymmax bubmorexa [JOK
) 24 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ilepuoanueckuii 3akoH u Ilepuognueckas
52 CH(?TeMI; XUMHYECKUX aneMeEToj " bubmmorexa LTOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoasl, rpymIisl, MOAPYIIIEL Bubmorexa [TOK
P > TPYIIEL, 24 https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX SIAEP. bubmuorexa [[OK
H3oTtomns https://m.edsoo.ru/00ada342
55 CrtpoeHue >IeKTPOHHBIX 000JI0UEK aTOMOB bubmmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aneMeHToB [lepronnueckoit cucremsl . H.
MenneneeBa

https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110

bu6mmoreka [IOK

56 ero nojoxkenuto B Ilepro €CKOM crucTeMe
ro o HHIO B LICpHOMT 1 eHeTeM https://m.edsoo.ru/00ada824
. . MenneneeBa
57 3HavYeHHE TIEPUOTUICCKOTO 3aKOHA JIJIsl HAYKH bubnuotexa [JOK
U IIPaKTUKU https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPUIIATEEHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
b K
59 HMonnas xuMuueckas cBsI3b nommorexa 1O
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
60 KoBaneHTHast mossipHas XUMHYECKast CBSI3b
https://m.edsoo.ru/00adaab8
61 KoBanentHas nenoisipHas XUMHAYECKasl CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens, oxucienms https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmnorexa HOK
peakdl https://m.edso0.ru/00adb076
64 OKHUCIIUTEN U BOCCTAHOBUTEIN bubmnorera HOK
https://m.edso0.ru/00adb076
65 Kontponsnas padora Ne6 o teme «CtpoeHue bubmmoreka [IOK
aToMa. XUMHYECKas CBSI3b)» https://m.edso0.ru/00adb486
PezepBHblit ypok. O6001IeHIE U bubnuoreka [IOK
66 .
cUcTeMaTu3alus 3HaHuN https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6001eHNE U bubnuorexa [IOK
67 .
CHUCTEMaTHU3alWs 3HAHU N https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK
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cUCTeEMAaTH3alus 3HAHUI

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosuvecTBO 4acoB DJIeKTPOHHbIE
nudpoBbIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTnueckue op
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuit 3akoH. Ileproauyeckas
1 CUCTeMa XUMHYECKHX dteMeHToB [[. 1 0 0 bubmorexa [JOK
T https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX 1 0 0 bubmorera TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanus 1 HoMmeHKIaTypa 1 0 0 bubnuotexa [JOK
HEOPraHNYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMHU4ecKkod CBSI3U U THIIEI 1 0 0 bubmmoreka [IOK
KPUCTALUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme
5 «IToBTOpEHUE U yriTyOJIeHHEe 3HAHUI 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiiaccay
6 Knaccudukanus XuMruaecKux peakiui mo 1 0 0 bubnuorexa [JOK
Ppa3INYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKOH PEaKIIUH.
7 [Tonsarue o FOMI())l“eHHLIX U TeTe Ol"epHHLIX 1 0 0 bubmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.
8 @akTOopbl, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6mmoreka [{OK
XUMHUUYECKOH PEAKIMHU U TI0JIOKEHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bub6mmoreka [IOK

o peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON AUCCOLUALINH. bubnuoreka [IOK

10
CunbHbIe U C1a0ble SJEKTPOJUTHI https://m.edsoo.ru/00adcd68

11 HMouHble ypaBHEHUS peakiuid bubmorexa [JOK

yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MpEJICTaBICHUN 00 bubmorexa [JOK
pex N https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU JUCCOLUAITIHI
XHUMUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUI 00 AIIEKTPOTUTHIECKOM Bubnrorexa [IOK
best P https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
14 [TonsiTe o ruaponuse conen bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 0606 i
OOMICHHC M CHCTCMATH3ALHA SHAHIH https://m.edso0.ru/00addd12

16 [Tpaktruueckas padota Ne 1. «Pemenne bubmuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 38124 https://m.edsoo.ru/00addbfa
KontponbHaas padorta Ne2 no teme

17 «DQNEKTPOIUTUYECKAs! TUCCOLHALIHS bubmmorexa HOK

P A HHA: https://m.edsoo.ru/00addecO
XUMUYECKHE peaKkiluu B pacTBOPAX»

18 OO01as XxapakTepucTUKa raJloreHoB. bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJIOopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ComsiHas KUCIIOTa,

19 XHMquCIfH: csoﬁCTBa TIOJTyYCHHE bubmmorexa LTOK

’ v ’ https://m.eds00.ru/00ade104
MIPUMEHEHUE
20 IIpakTuyeckas pabota Ne 2 o Teme bubnuorexa [IOK

«HOJ’Iy‘ICHHC COJISTHOM KHCJIOTBI, U3YYCHHC

https://m.edsoo0.ru/00ade348
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€€ CBOICTB»

Breraucnenus no YPaBHCHUAM XUMHUYCCKUX

21 €aKIIMii, €CJIM OJIMH U3 PEareHTOB JaH B bubmmorera HOK
DeaiHit, A p A https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mas xapakTepucTuka 3J1eMeHToB VIA- bubnuotexa [JOK
CPYIIIbI https://m.edsoo.ru/00ade64a
A1oTpOoTIHBIE MOJU(UKAIIUU CEPBI.
P ¢ R P N bu6mmoreka [IOK
23 Haxosxnenne cepsl 1 €€ COeTMHEHUH B
¥ https://m.edsoo.ru/00ade64a
npupoie. XMMHUECKHUE CBOMCTBA CEpBI
24 CepoBoaopo, cTpoeHue, puzndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢buznyeckue U XMuMHUYECKHE CBOICTBA brommorexa TOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKHE peaKklny, JIeXkKaIllle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CII0Cco0a MoTydeHus bubnuorexa [[OK
CEpPHOM KUCIOThl. XMMHUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COETMHEHUSIMU CEPBI
97 Breruncienue MmaccoBoii J0JIM BEIXOAa bubnuorexa [JOK
NPOAYKTA PEAKLUHU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepUCTHKA dJIEMEHTOB V A-
08 rpymnmsl. A30T, pacpocTpaHeHHE B bubmmoreka [JOK
npupoJie, PU3NIECKUEe U XUMUICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHMaK, €ro GU3NYECKUE I XUMUYECKHE bubmmoreka [JOK
CBONCTBA, IOJy4YCHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 IIpakTnyeckas paborta Ne 3 o Teme bubnuorexa [IOK

((HOJIy‘{eHI/IC aMMUaKa, U3y4CeHuc €ro

https://m.edso0.ru/00adf180
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CBOWCTBY

A30THas KHUCIOTa, e€ PU3NIECKUe U

bub6mmoreka [IOK

31
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS
32 B KaUECTBE MUHEPAIbHBIX YIOOPEHUI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpeabl COeAMHEHUSIMH a30Ta
dochop. Oxeun dochopa (V) u dpochopuas
33 KHCJIOTa, GU3MYECKHE U XUMUYIECKHE brommorexa TOK
L https://m.edso0.ru/00adf68a
CBOICTBa, MOJIy4YCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
docep N bubnuotexa [JOK
34 MUHEpaJIbHBIX YA00peHuil. 3arpsi3HeHne
. https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
35 Yrnepon, pacnpocTpaHeHHe B IPUPOJIE, bubnuoreka [IOK
(bu3UYeCcKre 1 XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u
36 XUMUYECKHNE CBOMCTBA. DKOJIOTHUCCKUE bubmuoreka [IOK
poOJIEMBI, CBSI3aHHBIC C OKCHIOM yTJIepo/ia https://m.edsoo.ru/00adfebe
(1Iv)
N bubnuoreka [IOK
37 YronpHas KucioTa u e€ coim 1
https://m.eds00.ru/00ae006¢
[IpakTueckas pabora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa bubmorera HOK
Y4 yr ) https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha kapOoHaAT-HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpPraHMYECKUX BEIIeCTBaX KaK O bubmmorexa TOK
P https://m.edso0.ru/00ae054e
COEJIMHEHUSX YIiepo/a.
40 Kpemuuii u ero coequHeHus bubnuorexa [IOK
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https://m.eds00.ru/00ae080a

[Tpaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/ia4 110 TCME

bu6mmoreka [IOK

41
«Baxuenme HeMeTaJUIbl U UX https://m.edso0.ru/00ae0bf2
COEUHEHUD)

KonTponsnas padora Ne3 no teme Bu6 LIOK
. nomorexa
42 «Baxxnenmne HeMeTaJUIBl U UX
https://m.edso0.ru/00ae0el8
COEIMHEHU S
OO61ast XxapakTepUCTUKAa XUMUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTajinueckas bubnuotexa [JOK
CBSI3b M METAUIMYECKAS KPUCTAIUINYECKAS https://m.edso0.ru/00ae103e
pemrérka. @U3NYECKUe CBONCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

bu6mmorexa [IOK
44 DNEKTPOXUMHUECKAN DA HANIPSIKEHUNA
p pin p https://m.edso0.ru/00ael1156
METaJJIOB
OO6mmwme crmocoOb! MOTYICHHS] METAIIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSIM bubnuorexa [[OK
XUMHUUYECKUX PEAKIINH, €CJIM OJIMH U3 https://m.edso0.ru/00ael1156
peareHTOB COJICPXKUT MPUMECH

bu6anorexa LIOK

46 [ToHsATHE O KOPPO3UH METAIIJIOB 1
https://m.edso0.ru/00ael278
bu6moreka [IOK

47 €JIOYHBIE METAJLUIbI
m https://m.edsoo.ru/00ael4b2

bubnuorexa [[OK

48 OKCHUIBI U THAPOKCUILI HATPUSA U KATUS

A P . p https://m.edsoo.ru/00ael4b2

49 [IlerouHO3eMeEIbHBIC METAILIBI — KAIbIIUHI U bu6mmorexa [JOK

MarHui https://m.edsoo0.ru/00ael15e8
o bubmuorexa IJOK
50 BaxkHelme coenuHeHNs KaabIUs 1

https://m.edsoo0.ru/00ael5e8
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51 O0001enre 1 cucTeMaTH3ays 3SHAHUH
bu6mmoreka [IOK
52 JKécTkocTh BOJBI M CIIOCOOBI €6 YCTPaHEHUS
A yerp https://m.edso0.ru/00ae1886
[Ipaktuyeckas paborta Ne 6 o Teme
53 "XEcTKoCTh BOIBI U METOBI €€ bubmorexa [IOK
| A a https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bu6mmorexa [IOK
54 AmnroMuHAI
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCUAA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
butmmoreka IJOK
56 Keneso 1
https://m.edso00.ru/00ael1d86
57 Oxcuipl, THAPOKCHIBI U comn xene3a (1) u bubnmoreka [JOK
xenesa (1) https://m.edso0o.ru/00ae35e6
58 O0001IeHre U cUCcTEMATU3ALINS 3HAHUI
[Tpaktruueckas padota Ne 7. Permenue
59 DKCIEPUMEHTAILHBIX 32424 110 TEME bubmmorera TOK
P . a https://m.edsoo.ru/00ae3de8
«Baxknennne MeTaaabl U KX COETUHEHUS)
Brruncienus mo ypaBHEHUSIM XUMUYECKUX
€aKIMi, eCJIM OJUH U3 PearcHTOB JaH B
60 E36HTKC WU COJIE )I(I/ITII)'I HMECHU bubmmorexa HOK
AP N p ' https://m.eds00.ru/00ae1750
Brrunciaenust MaccoBOi JOIH BBIXOA
MPOJIyKTa PeaKIuu
61 O00011IeHIE U CUCTEMATU3ALUS 3HAHU N
62 KonTtponsnas padora Ne4 mo teme
«BakHenne MeTaaabl U UX COETUHEHUS
63 BemiectBa u maTepuanbl B HOBCEAHEBHOM bu6mmorexa [JOK

KHM3HH YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelIeHUH SKOJIOTUYECKUX 1 bubnuoreka [IOK
npobiem https://m.eds00.ru/00ae4270
66 PesepBHeIit ypok. O6001IEeHUE 1 1 bubmmoreka [JOK
CHUCTEeMaTU3alusI 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHeIit ypok. O600mIEeHNE 1 1 bubmmoreka [JOK
CHUCTEeMaTU3alrsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUEOBPA3OBATEJIBHOI'O MPOLHECCA
OBA3ATEJIBHBIE YUYEGBHBIE MATEPUAJIbI J1JISA YYEHUKA

» Xumus, 8 knacc/ INabpuensa O.C., Octpoymos W.I'., CnankoB C.A.,AxkunonepHoe o6mectBo «3maTenbcTBo
«IIpocsemenue»
» Xumus, 9 kmacc/ I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A.,AkimoHepHoe o0mecTBo «/3m1aTenbcTBoO

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIbI JJIA YYUTEJIA

INa6puensa O.C. Meroanueckoe mocobue k yueonuky O.C. ['abpuensna. Xumus8-9 knacc. U3parensctBo «lIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET

bubmmoreka [1OK https://resh.edu.ru/ POIII https://uchi.ru/ «Yau.py»
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