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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHH Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIEMIUU MPENoaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHUA OOydYaIOIIUXCSl CpeICTBaMU Y4eOHOro MpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHsS] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMHUH CIY)KUT OCHOBOMW Il (DOPMUPOBAHHSI MUPOBO33PEHHS 00YJaOIIETOCs, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHUE MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPE/IeIEHHOM JTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl POrpamMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOTO Pa3BUTHUs 3HAHWM HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPE/ICTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHHS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3y4eHHr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHYCCKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TCOPCTHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IIO3HaHUf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHUHW XUMHHU, NPUMEHATh WX TpPH pelieHnd mpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs ¥ HAIIPaBICHHOCTH JalbHENUIEro 00yyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ienieHus: cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

duznyeckue M XMMHYECKHE SIBJICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYNIOH, MpaBWiIaMyd pabOThl B JaOOpaTOpHH W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIIOM Oapusi, pazioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJbTaTOB IMPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHUYECKHEe CBOMCTBA (peakiMi TOPEeHus).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHME YPaBHEHHUS, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOObI oydeHus. Kuciorsl u comm.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCcKue cBoicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3ytonme. HomeHknatypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3n4eCKHME M XHUMHYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa cosneil. ®duznueckue U XuMu4eckue cBoictBa coneil. Ilomydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HAaTpUeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckasi cucrema xummu4deckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuwoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XUMHUYECKHX dJeMeHTOB [leproandeckoil CucTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[MHKa C PacTBOpaMHU KHUCJIOT U ILEJoYell, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIHMM (rOpeHre, Peakiiui pa3ioKeHHs], COSIUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSATHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICNbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  AKCIIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepuonnueckuin 3akoH. llepuommueckas cucremMa xumuueckux osnemeHtos J[. H.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe u CTPOCHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHMJbBI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIECTB. XHMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil Mo pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, Mo H3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonstTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTeporeHHbIX peaknusx. [loHsTue o
karanuse. llonarne o XxumuueckoM paBHOBecUU. DPakTOphbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPAaBHEHMH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIUud Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMHYECKON peakUuu OT BO3JCHCTBHUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiui MOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaKUUid Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCIHCTBHE C MeTaulaMH, HEMeTaJUIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (u3nYecKkue M XUMU4eckue cBoicTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4YeHHs cepHOW KuciaoTel. lIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHue. Conu aMMOHMS, UX (U3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M cOJIed aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun ¢ocdopa (V) u docdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOAN(DUKAILINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcnosb3oBaHue  kapOOHAaToB B ObITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), MPOAYKTHl HMX MEpepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IOJIY4YEHHUE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, eye300eToH. IIpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB UX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA H (QochaT-WOH M H3yYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOpOIMH PAcTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux anemeHToB . . Menaeneesa u crpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHs] MeTaIOB. [IOHATHE O KOPPO3UH METALIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OPuznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux aiemeHToB [[. M. MenpeneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumuyeckux osnemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXKHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXHO HCIIOJb30BaHUE BUIEOMATEPUAIIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHSITHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3P(PEKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIECTBa, ra3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuHte3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JJUYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PE3yIbTAThl OCBOCHUS MTPOTrPAMMBI OCHOBHOTO O0IIET0 00pa30BaHuUsl JOCTUTAIOTCS
B X0/ic OOydYeHUs] XMMUU B €IUHCTBE y4eOHOW M BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAJIUIUOHHBIMH POCCUHCKHMMH COLIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
HNPUHATBIMH B OOIICCTBE IIpaBWJIAMH M HOPMaMH IOBEJICHUS M CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATH3AIUHN 00YJArOIIHXCSI.

JIMYHOCTHBIE Pe3yNIBTATHl OTPAXKAIOT TOTOBHOCTh O0YYAIOMINXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPHEHTAIlMH M PACIIMPEHHUE OINbITa JACSITCILHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIC/IUIO, TIOHMMAaHMs 3HAYCHUS XHUMHUYECKOM HAyKH B IKH3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpPMAIMCH O MEPEeIOBBIX JAOCTHIKCHHSIX H OTKPBITHIX
MHUPOBOH M OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpa U
00I11eCTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS:

HPEJICTaBICHUS O COIMAJIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I1IeCTBEHHO ITOJIC3HOM,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOW W JAPYrUX BHUJAAX  JICATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOH COBMECTHOM JICSTEIBHOCTH IIPU BBINOJHCHUU YYeOHBIX, TO3HABATEIbHBIX 337134,
BBIMIOJIHCHUH XUMHYECKUX OKCIICPUMEHTOB, CO3JaHUU Y4YEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TMpoIecce ATOW Yy4eOHOH AESITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJCHHUE W IMOCTYIKA CBOWX TOBApHINEH C MO3WUIIUU HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYCCKUE MPEACTABICHUSI O BEIIECTBE W XUMHUYECKOW PEaKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BHTHS HAyKH W COCTABJISIONINE OCHOBY JUISl TIOHUMAaHHUS CYINTHOCTH
HAyYHOW KapTHHBI MHpA, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIHI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOTHON CPeioi, O pOJIM XMMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIE MOTHBBI, HANpaBlICHHBIC HA IMIOJIYICHHE HOBBIX 3HAHWHA 110 XUMHH,
HEOOXOMUMBIC JUIsI OOBSICHCHHS HAOMIOJacMBIX TIPOIIECCOB W SIBIICHWH, TI03HABATEIHHOM,
WH(OPMAIIMOHHONW W YHTATEIbCKOW KYIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW pabOThI ¢
yu4eOHBIMU TEKCTaMH, CIPABOYHON IUTEPATypOH, JJOCTYNMHBIMH TEXHUYECKUMHU CpEACTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHWI0O M TIO3HAHWIO, JI0003HATEIFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOCKTHOW M UCCIIEIOBATENBCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTH U YPOBHS OOYUYCHHS B NalbHEHUIIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHWE IIEHHOCTH XHM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pPOBBI 00pa3 KU3HU, OCO3HAHUE TIOCTEACTBUN U HEMIPUATHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYypeHHs), HEOOXOJMMOCTH COONIIO/IEHUs TpaBuUil 0€30MacHOCTH TMpHU
oOpaleHny ¢ XHMUISCKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii U Tpyaa pa3IuyHOro pojia, yBaKEeHUE K TPYAY
U pe3yibTaTaM TPYAOBOH JAEATEILHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MIPEIMETHBIX 3HAHUH 110
XUMHUH, OCO3HAHHBIA BHIOOp WHIMBUAYATHHOW TPACKTOPHH IMPOJIOJDKEHUS OOpa3oBaHHS C Y4ETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIICCTBCHHBIX WHTEPECOB M MOTPEOHOCTEH,



YCIIEMIHOM TNpOo(ecCHOHAIBHOM JEsTeTbHOCTH W PAa3BUTHUA HEOOXOAUMBIX YMEHHMH, TOTOBHOCTh
a/IalITUPOBAThCS B MPO(ECCHOHANBHOI cpee;

6) IK0JIOrHYeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHHE K IMPHUPOJAE KaK HCTOYHMKY JKM3HU Ha 3eMmie,
OCHOBE €€ CyYIIEeCTBOBaHMSA, IOHUMAaHHWE IICHHOCTH 3J0POBOTO M 0€30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MYECKOMY U TCUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIO/IEHUsS MpaBWJl OE3011aCHOrO MOBEACHUs IpU paboTe C BELIECTBAMHU, a TaKXKe B
CUTYalLUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH IMPHUMEHSTHh 3HaHUS, MOJy4aeMble MPU M3YYEHWU XHUMUH, U1 PELICHUsS 3ajad,
CBS3aHHBIX C OKPYKAIOLICH NMPUPOSHOU CPENOH, Ul MOBBILEHUS YPOBHS 3KOJIOIMYECKOU KYJIBTYPBI,
OCO3HaHMsI IJI00AJIBHOIO XapaKTepa 3KOJOIMYECKHX HpoOjeM M ImyTell MX peleHHus MOCPEICTBOM
METOJOB XMMMH, SKOJIOIMYECKOIO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATEIIBHOM,
KOMMYHUKAaTUBHON U COLIMAIIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3y/lbTaTOB BBIACIAIOT 3HAYUMbIE i1 (POPMUPOBAHUS
MHUPOBO33PEHUSI OOILEHAYYHbIe MOHATUSA (3aKOH, TEOpHs, IPUHIMI, TUNOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCHEPUMEHT U JPYroe.), KOTOpbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax M TO3BOJSIFOT Ha OCHOBE 3HAHWMN W3 OTHUX NPEAMETOB (POPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4HOH KapTUHE MHpa, U YHUBEpCalbHble yueOHble [eiicTBUs (IIO3HaBaTEINIbHBIE,
KOMMYHHUKATHBHbIE, PpEryJIATUBHBIEC), KOTOpble oO0ecrneuuBaoT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JEATEIIEHOCTH.

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHHMSI UCIIOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIIJICHHS IIPM OCBOCHWM 3HAHUM: PAaCKpbIBAaTh
CMBICI XMMHUYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIIMBATH B3aUMOCBS3b C
JPYTMMU TOHSTHUSMHU), HCIOJB30BaTh IMOHATUS ISl OOBSCHEHUS OTAEIbHBIX (DAKTOB M SIBICHUIA,
BBIOMpPAaTh OCHOBAaHHWS W KPUTEPUHM IS KJIACCU(PUKALMK XUMHMYECKHX BELIECTB M XMMHUYECKHX
peakuMii, ycTaHaBIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXAy OOBEKTaMHU M3Y4EHHUs, CTPOMTH
JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEIyKTUBHbIC, I10 aHAJOTUH), JAeNaThb BBIBOABI H
3aKJIIOUCHNS,

yMEHUE TNPUMEHSTh B IMpollecce MO3HAHUS TMOHATHS (IIPEIMETHbIE W MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, MHCIOJIb3yeMble B XHMUH, MpeoOpa3oBbIBaTh IIMPOKO
IPUMEHSEMbIE B XMMHUU MOJEJIbHBIE MPEJICTaBICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
XuMHUeckast popMmysa U ypaBHEHHE XMMHUECKON peaklUy — MpU PEelIeHUH y4eOHO-TI03HaBATEIbHBIX
3a1a4, ¢ y4€TOM ITUX MOJEIBHBIX IPEACTABICHUN BBIABIATHL U XAPAKTEPU30BATh CYILECTBEHHBIE
NPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U XMMHUYECKUX PEAKIMU, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3M W IPOTUBOPEUYHsS B H3y4aeMbIX IMpOLECcax M
SABJICHUSX.

ba3oBrble uccienoBare/bCKue 1eHCTBUA!

YMEHHUE UCIO0JIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMSI THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHHUIO, OPraHM3alUMU W TPOBEIEHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB, yMEHHE HaOII0laTh 3a XOJOM IpOIecca, CaAMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (opMynHpoBaTh 0000IIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POJeIaHHON padoTe.

Paborta ¢ nnopmanmeii:

yMEHHUE BbIOMpPATh, aHATU3UPOBATh M MHTEPIPETHPOBATH WH(POPMALMIO PA3IMYHBIX BUIOB U
dopM mpencTaBieHUs, MOIYyYaeMyI0 M3 pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJSApHas JUTEparypa
XMMHYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHMBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;



yYMEHHUE TMPHUMEHATh pa3jIMyHble METOIbl M 3alpochl NMPHU TMOMCKe W OoTOOpe MHpOpMAIHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMUMBIX ISl BBIMIOJIHCHUS YYEOHBIX W IMO3HABATENBHBIX 3a7ad
onpeAeNnéHHOr0 THUIA, NPUOOpETEHHE OmbiTa B O00JACTH HCIONb30BaHHUS HHPOPMAIIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIQZICHHE KYJIbTYpOW aKTHBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAaMOCTOSATEIbHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpeacTaBiIeHus] HHPOPMALUU
U WIUIIOCTPUPOBATh peIlacMble 3a7adyd HECIOKHBIMH CXEMaMH, JuarpaMMamu, IpyruMmu (opmamu
rpaduKku U X KOMOWHAIIUSIMH;
YMEHHE UCIONB30BaTh M aHAJIM3UPOBAaTh B Ipoliecce Y4YeOHONH M HCCIIe0BAaTEIbCKOM
JEeSITeIbHOCTH MH()OPMAIIUIO O BIMSHUU MPOMBIIIICHHOCTH, CEIbCKOTO XO3SMCTBAa W TPAHCIOPTA HA
COCTOSTHUE OKPY’KaroLlel IPUPOTHON Cpeibl.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicCTBUSA:
yYMEHHMsI 3aJjaBaTh BOIPOCHI (B X0j€ auajnora u (Win) JUCKYCCHUU) MO CYHIECTBY 00CYXaaeMoi
TeMBI, POPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBIMIOJIHEHHS MTPEIOKEHHON 3a/1auu;
YMEHMsI NPEICTABIIATH MOJTYYEHHbIE PE3YyJIbTaThl NIO3HABATEIbHON AESITEIBHOCTU B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBHIMOJHEHHUS XMMHYECKOTO HKCIIEPHUMEHTa
(;1TabopatopHOro oOmbITa, Ja0OPAaTOPHOM PabOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);
YMEHMsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOW I103HABaTEJIbHOM U
HCCJIEIOBATEIbCKOM NIEATENIBHOCTH MPH PEIICHUU BO3HHUKAIOUIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX
WHTEPECOB M COTJIACOBaHUS MO3UIUH (00CYXJIeHHs, OOMEH MHEHHMSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JIEHCTBUM, ONpPEIEICHUE KPUTEPUEB IO OIEHKE KAYeCTBA BbIMOJIHEHHOU
paboThl U ApyTHE).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITENIbHO OMNpPENeNiaTh eI JAeATEIbHOCTH, IJIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBAaTh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JAESITEIBbHOCTh, BBIOMpATh Hauboiee
s dexTuBHBIE CIOCOOBI perieHus yueOHbIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIbHO COCTABIISITh
WM KOPPEKTUPOBATh MPEUIOKEHHBIN aarOpuUTM JEWCTBHI TMpHU BBINOIHEHUU 3aJaHUNl C YYETOM
MONyUYeHUs] HOBBIX 3HAHWH 00 M3y4aeMblX OOBEKTaxX — BEIIECTBAX M pPEaKIUsAX, OIICHHUBATh
COOTBETCTBHUE IOJIyUEHHOTO pE3yJibTaTa 3asBJICHHOMN 1I€JM, YMEHHUE HCIOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IpeJilaraéMble B yCIOBUH 3a/1aHUH.
MNPEAMETHBIE PE3YJIBTATHBI
B coctaBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO  O0S3aTENBHOIO  COJEp KaHus,
YCTAaHOBJICHHOTO  JaHHOW  ¢enepalibHOW  paboueld  MpOrpaMMOM,  BBIJEISIOT:  OCBOCHHBIC
00y4arolMMUCSl Hay4HbI€ 3HAHUS, YMEHHUS U CIIOCOOBI JEUCTBUH, crienupuyeckue g IpeIMEeTHON
obmact «XuUMHS», BHUIBI ACSITENBHOCTH TO TOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpETAIHH,
peoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.
K koH1y 00y4yenus B 8 kiacce nmpeIMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHH: aToM, MOJIEKYJa, XUMHUYECKHUIl
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEUIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJEKYJspHas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIDHAsl Macca, MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJIIPHBIN
00BEM, OKCUJ, KHUCIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPUILIATEIHHOCTh, CTENEHh OKHCIIECHHUS,
XUMHUUYECKasl peaklus, KiIacCUpUKalus peakuuil: peakiuu COeAMHEHHUS, peaKIuu
Pa3JIOKEHUs], PEaKlIUU 3aMEIICHUs, peakMi OOMeHa, 9K30- M 3HJIOTEPMUYECKHE PeaKiu,
TerI0BOM 3¢ (deKT peakuuu, SIpO aroma, dIEKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTAb,
paauyc aToMa, XUMHU4YECKasl CBS3b, MOJSPHAs M HEMOJspHas KOBAJICHTHAs CBSI3b, MOHHAS
CBsI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBasi A0JIs BellecTBa (IIPOLEHTHAS KOHIICHTPAIH)
B PAacTBODE;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHA U MPUMEHSTH 3TH MOHATHS
MIPU OMKMCAHHUY BEIIECTB U UX MPEBpAIICHUM;



UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIsl COCTaBJi€HUs (POPMYN BELIECTB M YpaBHEHMI
XAMHYECKUX PEAKIUM;

OTIpEeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETIEHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHECHUSX, IPUHAJJICKHOCTD BEIIECTB K ONMPEACIEHHOMY KI1acCy
coequHEHUH 1O (¢dopMynaM, BHUJ XUMHUYECKOW CBs3M (KOBAJCHTHAss W HWOHHAS) B
HEOPraHWYECKUX COCTNHECHUSIX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona JI. M. MenneneeBa: Ie€MOHCTPUPOBATH
[IOHUMAHUE I[EPUOJMYECKONM 3aBUCHMOCTHM CBOMCTB XHUMHYECKHX JJEMEHTOB OT HX
nosioxkenus B [lepuonnueckoit cucreme, 3aKOHOB COXPAHEHUSI MAacChl BELECTB, IOCTOSTHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YUY€HHsI, 3aKOHAa ABOTapo;

ONKCHIBATh U XapakTepu3oBaTh Tabmuunyto ¢opmy [leproauueckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3IMuaTh MOHSITHS «TJIABHAS MOATPYMIa (A-TpyIma)» U «ImoOoYHas MOArpyIIna
(b-rpymnmna)», manbie 1 00JbIIKE MEPUObI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B
tabnuue «llepuoguueckass cucrtema xumudeckux osnemeHtoB J[. W. MenneneeBa» c
YUCJIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsij
spa, o0IIee YUCIIO JIEKTPOHOB U PACIIPEICIICHHE UX 10 3JICKTPOHHBIM CJIOSIM);
KIIACCU(UITUPOBATh XUMHYCCKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHYCCKHC
peakuuu (TI0 YUCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3D (DEKTY);
XapaKTepU30BaTh (OMKUCHIBATEH) OOIME XUMUIECKIE CBOMCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPKJAsi ONUCAHUE TMPUMEpPAMU MOJCKYJSIPHBIX YPAaBHEHHM COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUi;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMSI XUMHUECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMylie COSAMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

IOPUMEHATh OCHOBHBIE OMNEpPAlMM MBICIUTEIBHOW JESATEIbHOCTH — aHalu3 U CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMAaTU3allio, KilacCu(UKaIMIo, BBISIBICHUE MPUYUHHO-
CJICACTBCHHBIX CBsI3eH — A1 U3YUCHUA CBOMCTB BCUICCTB MW XHMHUYCCKHX peaKHHﬁ,

€CTeCTBEHHO-HAyUYHble METOJAbl MO3HAaHUS — HAOIIOZECHUE, M3MEpEeHHEe, MOAEITUPOBAHMUE,
HKCHEPUMEHT (peasibHbI U MBICICHHBII);

cleZloBaTh ~ IpaBWJaM  IOJIb30BaHMsS ~ XMMHYECKOM  mocynol U  mabopaTOpHBIM
o0opyIoBaHUEM, a TaKKe IpaBUjaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBIOJHEHHUIO JTa0OPATOPHBIX XWMHUYECKUX OIBITOB IO IMOJYYCHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
OTpeNieNIEHHOW MaccoBOW Jojeld pPacTBOPEHHOTO BELIECTBA, IJIAHUPOBATH M IPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 Paclio3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C IOMOIIBIO
MHAUKATOPOB (1akmyc, ¢peHondTaiert, METUIOPAHK U IpYTHE).

K koHI1y 00y4enus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXKaTh
c(OpPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSATHH: XWMHWYECKHH DJJIEMEHT, aTOM,
MOJIEKYyJla, MOH, KaTHOH, aHHUOH, MPOCTOE BELIECTBO, CJIOYKHOE BEIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKWUCIICHUS, XUMUYECKas PEaKI[usi, XUMUYECKas CBS3b,
TEIVIOBOM  3(QeKxT peakuuud, MOJb, MOJSIPHBIM O00BEM, pacTBOp, dSIEKTPOIUTHI,
HEIJICKTPOJIUTHI,  DJICKTPOIUTHYECKAs  JUCCOIMAIlMsA, pEeaKkIud HWOHHOro  OoOMEHa,
KaTajau3aTop, XUMHYECKOE€ paBHOBEcHe, OOpaTHMMblE ¥ HEOOpaTUMbIE pPEaKIIH,
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAaHOBJICHHE, aJUIOTpOIHs, aM()OTEPHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAS,
MeTaJUIMUecKas), KpUCTAUTMYecKass pemeérka, KOPpPO3Ws METAJUIOB, CIUIaBBl, CKOPOCTh
XUMUYECKON peakluu, mpeaenbHo gomnyctumas konuenrpauus [1JIK Bemectsa;



WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI U MPUMEHATh 3TH NOHATHUS
IIPY OIIMCAHHUU BELIECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJMKY AJISl COCTaBJIEHHs (OpMyJ BELIECTB U ypaBHEHUH
XUMHYECKUX PEAKIUN;

OIpeNeNATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OINPENEIEHHOMY KJIACCy COEAMHEHMM 110
dopmynaM, BUI XHMHYECKOM CBsI3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsj MOHA 10 XUMHMUYECKOH (opMmyle, XapakTep Cpeibl B
BOJHBIX DPAaCTBOpaX HEOPraHUYECKUX COEAMHEHHH, THUI KPHUCTAIIIMYECKOW peIéTKu
KOHKPETHOI'O BELIECTBA;

packpeiBath cMbici Ilepuonuueckoro 3akona J[. M. MenzaeneeBa u 1eMOHCTpUPOBATh €ro
NOHMMAaHME: ONMHUCHIBATh M XapaKTepU30BaTh TabmMuHyto Gopmy [leproanyeckoit cuCTeMBI
XMMHUYECKMX 3JEMEHTOB: pa3iuyaTh IOHATHUSA «IJaBHas noAarpymnna (A-rpynma)» u
«odouHas noarpynna (b-rpynna)», massle U 00JIbLINE IEPUOJIbI, COOTHOCUTH 0003HAYECHHUS,
KOTOpBIE UMEIOTCS B MEPUOJUYECKON TaOJIUIE, C YMCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHMUS
aTOMOB XHMHYECKMX DJJIEMEHTOB (COCTaB M 3aps] sjapa, oOIiee YUCIIO D3JICKTPOHOB U
pacripesielieHie HMX 10 3JEKTPOHHBIM CJ0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIUHEHUH B Mpezesax MajblX IEepUOJIOB U INIABHBIX
HNOJArPYHI ¢ YUETOM CTPOEHUS UX aTOMOB;

KJaccu(UIUpoOBaTh XUMHMUYECKHE D3JIEMEHThl, HEOPraHWYeCKUue BEIIEeCTBA, XUMHUYECKUE
peakiuu (10 YMCIy M COCTaBy YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TerioBomy 3¢ddekry,
110 U3MEHEHUIO CTENIEHEN OKUCIEHUS XUMUYECKUX IEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIINE U CTIEHU(PUICCKNE XUMHUECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOJATBEPXKJas OMNHMCAHUE MpPUMEPaMU MOJIEKYJSIPHBIX W HOHHBIX
YPaBHEHH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUN;

COCTaBJIAITh YPAaBHEHUS SJIECKTPOJUTHYECKOM JUCCOIMALMM KHUCIOT, IIETOYEe M COJIEH,
HOJHBIE M COKpAlIEHHbIE YpaBHEHHs peaklUil MOHHOro OOMEHa, ypaBHEHHUS DEaKLui,
MOJATBEPXKIAIOIIUX CYHIECTBOBAHUE T'€HETUYECKOW CBS3M MEXY BEIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAIIEHUH B Pa3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEHTa 1o (opMylie COeAMHEHHUS, MacCOBYIO JIOJIO BEUIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBuiia MOJb30BaHUS XUMHUYECKOU MOCYI0M U 1ab0opaTOPHBIM 000pYyI0OBaHUEM,
a Takke MpaBWia OOpaIleHUs C BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKLUUSAMH I10
BBIMIOJTHEHUIO JTAOOPATOPHBIX XHUMHUYECKUX ONBITOB IO TMOJIYYEHHI0O U COOMPAHHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

MPOBOAMTH pPEaKIUH, IOATBEPKAAIOIINE KAYECTBEHHBIH COCTAaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUJ-, OPOMUI-, HOIU/-, KapOoHaT-, (hocdaT-, CHIIUKAT-,
cynbdar-, THIPOKCHUA-UOHBI, KATHOHBl AaMMOHHS M HMOHBl M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JAEATEIbHOCTH — aHalu3 M CHUHTES,
CpaBHEHHE, 0000IIECHHEe, CHCTEeMAaTH3aIUIO0, BhISBICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H —
JUI W3YYEHHs] CBOMCTB BEIECTB M XMMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METO[bI
NO3HAHUS — HaOJIOJCHHE, HM3MEpPEHHE, MOJEIMPOBAHUE, SKCHEPUMEHT (peanbHbIi u
MBICJICHHBIN ).



KPUTEPUH U HOPMBI OLIEHKU 3HAHUM OBYYAIOIIUXCSI
OLEHKA YCTHOI'O OTBETA
OtMmeTKa «5» ©
OTBET IIOJIHBIM U ITPAaBUJIbHBIN HA OCHOBAHUHU U3YYCHHBIX TCOPUH;
MaTepuall U3JI0KEH B ONPEACIICHHOM JIOTUYECKOM MOCIEeI0BATEIIbHOCTH, JINTEPATYPHBIM S3BIKOM;
OTBET CaMOCTOSTEIbHBIN.
OTtBeT «4» :
OTBET IOJIHBII U IPAaBUIIbHBINA HA CHOBAHUM U3YYEHHBIX TEOPUN;
MaTepuall U3J105KEH B OMPEICICHHOM JIOTHYECKOM MOCIeI0BATEIbHOCTH, MTPU 3TOM JOIMYIIEHbI JBE-TPU
HECYIIECTBCHHBIC OITUOKY, HCIIPABICHHBIE TIO TPEOOBAHUIO YUUTEIIS.
Otmetka «3»:
OTBET IOJIHBII, HO TIPHU ATOM JIONYIIIEHA CYIIECTBEHHAs OIMINOKA HIIK OTBET HETIOTHBIN, HECBS3HBIM.
OTMeTKa «2» ©
[P OTBETE OOHAPYKEHO HEMOHUMAaHUE YYallMCsl OCHOBHOTO COJIEpKaHUs Y4eOHOTO MaTepuasa Uin
JOTYIIEHbI CYIIECTBEHHBIE OIIMOKHU, KOTOPBIE YYAIUHCS HE MOXKET HUCHPABUTh MPU HABOMISIIUX
BOIIPOCAX YYHUTEINS, OTCYTCTBUE OTBETA.
OLIEHKA DKCIHEPUMEHTAJIbHBIX YMEHUUI
OtmeTKa «5»:
OreHka CTaBUTCS HA OCHOBaHUY HAOJIOICHHUS 32 YUAIlUMUCS M MIUCbMEHHOTO 0TYeTa 3a paboTy.
paboTa BHITIOJIHEHA MOJTHOCTHIO U MPABWIILHO, CJETaHbl IPaBUIIbHbBIC HAOIIOIEHUS U BBIBO/IBI,
SKCIIEPUMEHT OCYILECTBIEH IO IUIAHY C YY4E€TOM TEXHHKH O€30MacHOCTH W MpaBWJI pPabOThI C
BEIICCTBAMH U 000PYIOBAHHUEM;
MPOSIBIICHBl OPTraHU3allMOHHO - TPYAOBBIE YMEHUS, MOJACPKHUBAIOTCS YHCTOTa paboyero mecra H
MOPSIIOK (HA CTOJIE, SKOHOMHO HCTOJIB3YIOTCSI PEaKTUBBHI).
OtmeTka «4» .
paboTa BBIMOJIHEHA MPABWIBHO, ClEJaHbl TPABWIbHBIE HAOMIOJEHHUS W BBIBOJBI, HO TIPH ITOM
OKCIIEPUMEHT TMPOBEIEH HE IMOJHOCTHIO WM JOMYIIEHBl HECYIIECTBEHHBIE OIMUOKH B paboTe ¢
BEIIIECTBAMH U 00OPYIOBAHHUEM.
Otmetka «3»:
paboTa BBINOJTHEHA PABUILHO HE MEHEE YeM HATOJOBUHY WM JIOMYIEHA CYIIECTBEHHAsl OIMIMOKA B
X0Jle DJKCIepUMEHTa B OOBSICHEHHWH, B OGOpMIEHHUH paboOThl, B COOJIOJIEHUU TIPABUI



TEXHUKH O€30MacHOCTH Ha paboTe ¢ BEIeCTBAMH M OOOpPYIOBAaHHMEM, KOTOpas HCIPABISETCS IO
TpeOOBAHUIO YUUTEIS.
OtMmeTka «2»:
JOMYIICHBI JBe (M 0Oojee) CYIISCTBCHHBIE OMIMOKU B XOJE: OSKCIIEPUMEHTA, B OOBSICHCHHH, B
opopmiieHUH pabOThl, B COOJIIOJICHUU MPaBUJI TEXHUKU 0€30MacHOCTU MpH paboTe C BElleCTBaMU U
000pyI0BaHUEM, KOTOPBIE YUAIIUKACS HE MOXKET UCIPABUTH JaXe MO TPEOOBAHUIO YUUTEIIS;
paboTa He BBINOJIHEHA, Y y4allerocs OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHHUSL.
OILIEHKA YMEHMM PEIIIATH PACUETHBIE 3AJAYH
OtrMmetka «5»:
B JIOTUYECKOM PACCYKICHUU M PEIICHUH HEeT OUIMOOK, 3aJayda perieHa paioHaIbHbIM CIIOCO00M;
OtrMmetka «4»:
B JIOTUYECKOM pACCY)KJIEHHM M pELICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK.
OtMmetka «3»:
B JIOTHUECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHAa CYIIECTBEHHas OIMOKa B
MaTeMaTUYECKUX pacyeTax.
OtMmeTka «2»:
MMEETCS CYIIECTBEHHBIE OIMOKH B JIOTMYECKOM PACCYKIICHUH U B PEILICHUU.
OTCYTCTBHE OTBETA Ha 3aJ[aHUE.
O EHKA IIMCBMEHHBIX KOHTPOJIBHBIX PABOT
OtrMmetka «5»:
OTBET IOJIHBIN U MPaBUJIbHBINA, BO3MOXHA HECYLIECTBEHHAsI OIINOKA.
OtrMmetka «4»:
OTBET HENOJIHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHbIX OILINOOK.
OtrMmetka «3»:
paboTa BBIIIOJIHEHA HE MEHEE YEM HAIlOJIOBUHY, JOIYIEHA OJHA CYIIECTBEHHAas OIIMOKA U MPU 3TOM
JIBE-TPU HECYIIECTBEHHBIE.
OtmeTKa «2»:
paboTa BBIIOJHEHA MEHBIIIE YeM HANOJIOBUHY WM COJAEPKHUT HECKOIBKO CYIECTBEHHBIX OIIMOOK.
paboTa He BBHITIOJTHEHA.
[Ipu oreHKe BBIMOTHEHUS MUCHMEHHOW KOHTPOJIBHOW pabOThl HEOOXOAMMO YUUTHIBATH TPEOOBAHHS
earHoro opporpadpuyeckoro pexxuma.
OIEHKA TECTOBBIX PABOT
Tectbl, cocTosIMe U3 MATH BOMPOCOB MOXKHO HCIOJIb30BaTh MOCJHE M3YUEHUS KaXAOro MaTepuaia
(ypoxka). Tect u3 10—15 BompocoB ucnonb3yeTcs Ais nepuoaudeckoro kKoutpois. Tect uz 20—30
BOIPOCOB HEOOXOIMMO HUCII0JIb30BATh JIsl UTOTOBOTO KOHTPOJIS.
[Ipu ouleHUBaHUM UCTIONB3YETCS CIEAYIOLIAs IKaa:
Jnst Tecta U3 MATH BOIPOCOB
HET OIIUO0K — oyeHKa «5»;
OJIHa OLINOKA - oyeHKa «4»;
JIBE OIIMOKU — oyeHKa «3»,
TPH OIIMOKU — OYeHKa «2.
st tecta u3 30 BOpocCoB:
25—30 mpaBUIIBHBIX OTBETOB — OYEHKA «I»,
19—24 IIPaBUJIbHBIX OTBETOB — oyeHxa «4»;



* 13—18 npaBUIBHBIX OTBETOB — OYEHKA «3»;
* MeHbIIIe 12 IpaBUIIBHBIX OTBETOB — OYEHKA «2».



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 9acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/ EpOTpAMMEI Beero Ko;npom;m,le HpﬁaxanecKHe 06pA30BATEILHBIE
padoThI padoThI pecypeb
L [IepBOHaYabHBIE XUMHYECKUE 13 1 3 BuGnuoreka [TOK
[TOHATHA https://m.edsoo.ru/7f41837c
Baxxneiime npeacraBuTenu 20 1 3
2 HEOPraHMYECKNX BEILIECTB bubmmorexa LIOK
p m : https://m.edsoo.ru/7f41837c
KonnyecTBeHHBIC OTHOIICHUS B XUMUU
3 OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX 19 0 1 Bubnuoreka [IOK
COCIUHCHUM https://m.edsoo.ru/7f41837c
[Tepuoauueckuii 3aK0H U 6 0 0
4 nepuogndecKas CHcTeMa XMMHYCCKUX bubnunorexa [IOK
anemenToB /.M. Menaenees. https://m.edsoo.ru/7f41837¢c
Ctpoenue atoma
Xumuueckas cBI3b. OKUCIUTEIBHO- 8 1 0 Bu6nuoreka [IOK
5 .
BOCCTAaHOBUTEIbHBIC PEAKIIUNA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66 3 6




9 KJIACC

KoimyecTBo yacos DJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3aesioB H TeM (uudposbie)
B MPOrpamMMbl Bcero Konrpoapherie | - Ipaktiieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes
L O06001eHne 3HaHUM 10 Kypcy 8 9 1 0 Bubmorexa LIOK
Kj1acca. XUMHUYECKUE PEaKIIUU https://m.edsoo.ru/7f41837c
5 XUMHYECKHE PEaKIii B PACTBOPaxX 18 0 1 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
3 HeMmeTannsl ¥ UX COEIUHEHUS 21 1 4 Bubnnoreka [IOK
https://m.edsoo.ru/7f41837¢
4 Merauisl U UX COEIMHEHUS 9 0 2 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
5 O06001IeHre 3HAHUM 110 XUMHH 32 KypC 9 0 0 Bu6miorexa LIOK
OCHOBHOM KoLl [ToaroroBka x ora https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66 2 7







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Tema ypoka KosuuecTBo 4acoB Jara DJIEKTPOHHBIE PecypChl
Ne
BCero Kontpo | IIpakTnueck
JIbHbIE ue padoTbl
padoThI
1 | [Ipenmet xumuu. Pons XuMuu B )KU3HH YeTIOBEKA 1 0 0 03.09 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
2 | Metonbl U3yYCHHS] XUMHAU 1 0 0 04.09 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
3 | ArperaTHble COCTOSIHUS BEIIECTB 1 0 0 10.09 bu6mmoteka LIOK
https://m.edsoo.ru/7f41837c
4 | ArperarHbI€ COCTOSIHUS BEICCTB 1 0 0 11.09 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
S5 | Ilpakmuueckan padoma Nel «IIpaBuia TEXHUKU 1 0 1 17.09 bubmuoreka [LIOK
0€30IMaCHOCTH U HEKOTOPBIE BUIIBI pa0OT B https://m.edsoo.ru/7f41837c




XUMHYECKOH JIa0opaTopuu (KaOMHETE XUMHH )

6 | Ilpakmuueckasa paboma No2 «Habmonenue 3a 18.09 bubauoteka [IOK
ropsiIeii cBevoit https://m.edso0.ru/7f41837c
7 | ®usnuecKkue sIBICHUS - OCHOBA Pa3/IeieHuUs 24.09 bu6muoreka [IOK
cMeceil B XUMHHU https://m.edsoo0.ru/7f41837c
8 | Ilpakmuueckasa paboma Ne3 «AHanu3 OYBbI» 25.09 bubauoteka [IOK
https://m.edsoo.ru/7f41837c
9 | ATOMHO-MOJIEKYJIAPHOE yuyeHUE. XUMUUECKUE 01.10 bubnuoreka [LIOK
9JIEMEHTBI https://m.edsoo.ru/7f41837c
10 | 3naku xuMHUYecKux 3meMeHToB [lepronndeckas 02.10 bubnnorexa [IOK
tabimua J[.11.Menneneesa https://m.edsoo0.ru/7f41837c
11 3HgKI/I XHMI/;/II{?\(/:[KHX aneMeHToB . [lepronnueckas 08.09 Bubmmotexa [IOK
Tabmaua JI.1.Menpeneesa https://m.edsoo0.ru/7f41837c
12 | Xumuueckue Gpopmysbt 09.09 Bubnmorexa [JOK
https://m.edsoo0.ru/7f41837c
13 | Xumuueckue Gopmysbt 15.09 Bubnmorexa [JOK
https://m.edsoo.ru/7f41837c
14 | BaneHTHOCTb 16.09 BuGmuorexa [JOK
https://m.edsoo.ru/7f41837c
15 | BaneHTHOCTb 22.10 Bubmmotexa LIOK
https://m.edsoo.ru/7f41837c
16 | Xumuueckue ypaBHEHUS 23.10 Bubmuotexa LOK
https://m.edsoo.ru/7f41837c
17 | Xumuueckue ypaBHEHUS 06.11

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




18

TuInbl XUMUYECKUX pEeaKui

12.11

bubnunoreka LIOK
https://m.edsoo0.ru/7f41837c

19 | Tumbl XUMUYECKUX PEaKIIUN 13.11 Bubnuotexa LIOK
https://m.edsoo0.ru/7f41837c

20 | Bo3nyx u ero cocraB 19.11 Bubnmorexa LJOK
https://m.edsoo.ru/7f41837c

21 | Kucnopon 20.11 bu6nmorexa LIOK
https://m.edsoo0.ru/7f41837c

22 | Ilpakmuueckan paooma Ned « I[lonyuenue, 26.11 bubnnorexa [IOK
cobupanue u pacno3nasanue KUucaiopooay https://m.edsoo0.ru/7f41837c

23 | Oxcuapl 27.11 bu6nmorexka [IOK
https://m.edsoo.ru/7f41837c

24 | Bomopon 03.12 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

25 | Ilpakmuueckan paooma N5 «Ilonyuenue, 04.12 bubmuoreka [TOK
cobupanue u pacno3Hasanue 6000pooa» https://m.edsoo.ru/7f41837c

26 | Kucinotsl 10.12 bu6nmmoreka [IOK
https://m.edsoo0.ru/7f41837c

27 | Comn 11.12 bubnuorexa [JOK
https://m.edsoo0.ru/7f41837c

28 | KonnuecTBo BeliecTBa 17.12 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

29 | MonsipHblif 00BeM ra3oB 18.12 bubmuorexa [LIOK
https://m.edsoo.ru/7f41837c

30 | Pacyersl M0 XMMUYECKHM YpaBHEHUSIM 24.12 bubmuotexa [LIOK
https://m.edsoo.ru/7f41837c

31 | KonrpoasHasi pa6ota 3a 1-e mosxyroaue 25.12 bubmuoteka [LIOK
https://m.edsoo.ru/7f41837c

32 | Boma. OcHoBanus 14.01 bubmuoreka [JOK

https://m.edsoo0.ru/7f41837c




33 | Boma. OcHoBanus 15.01 but6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
34 | PactBopbl. MaccoBast 107151 paCTBOPEHHOTO 21.01 bubmuoteka [IOK
BEILIECTBA https://m.edsoo0.ru/7f41837c
35 | PactBopbl. MaccoBast 107151 paCTBOPEHHOTO 22.01 bubuoteka [IOK
BEILIECTBA https://m.edsoo.ru/7f41837c
% | Bpmmrueas o o0 pamocenne 0| saorea o
p P e https://m.edso0.ru/7f41837¢
PaAcmeopennozo sewecmea
37 | Okcuapl, uX KiaacCU(pUKAIUSI UX XUMUYECCKHEC 29.01 bu6nmorexka [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
38 | Okcuapl, uX KiIacCUpUKAIUSI UX XUMUYECCKHEC 04.02 bu6nmorexa [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
39 | OcHoBaHMs, UX KIAcCU(PHUKALIASI UX XUMUYECKUE 05.02 bu6nmoreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
40 | OcHoBanusl, UX KJIacCU(PUKALINS UX XUMHUYECKHE 11.02 bu6nmmotexa [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
41 | Kucnotsl, ux kinaccu(uKaius UX XUMHUECKUE 12.02 bu6nmmoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f41837c
42 | Kucnotsl, ux Kinaccu(uKaius UX XUMHUECKUE 18.02 bu6nmmoreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
43 | Conu, ux knaccupuKanus uX XUMAYECKHe 19.02 bu6nmmoreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
44 | Conu, ux knaccupuKanus uX XHMAYECKHe 25.02 bu6nmmoreka [IOK
CBOMCTBa https://m.edsoo0.ru/7f41837c
45 | T'enernueckas CBsI3b MKy KJlacCaMH 26.02 bubnuoteka [IOK
HEOPraHUYECKUX COCIMHCHUIT https://m.edsoo.ru/7f41837c
46 | Ilpaxmuueckas paboma Ne7 «pewrenue 04.03

IKCHEPeMEeHMAIbHBIX 3a0ay no meme
«OcHogHblEe K1ACCHl HEOP2AHUYECKUX
COCOUHEeHU)

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c




47 | EcrecTBEeHHOE CEMEMCTBO XUMUYCCKUX 05.03 but6mmoreka [JOK
3JIeMEHTOB. AM(POTEPHOCTh https://m.edsoo0.ru/7f41837c

48 | OtkpeITHE IEpHOAUYECKOTO 3aKoHa J[. M. 11.03 bubuoteka [IOK
MeHneneeBbIM https://m.edsoo0.ru/7f41837c

49 | OcHOBHBIC CBE/ICHUS B CTPOSHUH aTOMa 12.03 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

50 | CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 18.03 bubmmoreka [IOK
https://m.edsoo0.ru/7f41837c

51 | CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 19.03 bubnmoreka [IOK
https://m.edsoo.ru/7f41837c

52 | Ileproanueckasi CUCTEMa XUMHUYECKUX AIIEMEHTOB 02.04 bubanorexa [IOK
.. Mennenecsa https://m.edsoo0.ru/7f41837c

53 | XapakTepucTHUKa 3JIEMEHTA I10 €r0 MOJ0KCHHIO B 08.04 bubnnoreka [IOK
MIEPUOTUIECKOM CHCTEME https://m.edsoo.ru/7f41837c

54 | MoHHast XuMHUYeCKast CBSI3b 09.04 bubnnorexa [JOK
https://m.edsoo.ru/7f41837c

55 | KoBanenTHas xumuueckas CBsI3b 15.04 bubnuoteka [IOK
https://m.edsoo0.ru/7f41837c

56 | KoBanenTHass XUMHYECKasl CBSI3b 16.04 bu6nmmotexa [IOK
https://m.edsoo0.ru/7f41837c

57 | KoBaneHTHast HenossipHast U MoJIIpHast U 22.04 bubmuorexa [LIOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/7f41837c

58 | KoBaneHTHast HenossipHast U MoJIspHast U 23.04 bubmuoreka [LIOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/7f41837c

59 | Meramnyeckasi XMMUYECKas CBS3b 29.04 bubnunotexa [IOK
https://m.edsoo.ru/7f41837c

60 | Meramnyeckast XMMUYECKas CBS3b 30.04 bubnunotexa [IOK
https://m.edsoo.ru/7f41837c

61 | CTenieHb OKUCIICHUS 06.05 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c

62 | CremneHb OKUCICHUS 07.05 bu6nmnoreka [IOK

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




63 | OKHCIMTENIBHO -BOCTAHOBUTEIBHBIE PEAKITUU 1 13.05 but6mmoreka [JOK
https://m.edsoo0.ru/7f41837c

64 | OxuCIUTENHHO -BOCTAHOBUTEIHHBIC PEAKITIHI 1 14.05 but6mmoreka [JOK
https://m.edsoo0.ru/7f41837c

65 | UroroBasi KOHTpoJLHas padoTa 1 20.05 bubnurorexa [JOK
https://m.edsoo.ru/7f41837c

66 | O000LIEHNE 3HAHUI 1 21.05 but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro: 64 bu6mmoteka I[IOK

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




9 KNNIACC

Tema ypoka KoJsmn4yecTBo yacoB Hara JIeKTPOHHBbIE Pecypchl
Ne
BCEro KonrTpoas | mpakTuyecku
HbIE ¢ padoThI
padoThI

1 | Knaccuduxammst XAMUYECKUX COSAMHEHUN 1 0 0 03.09 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

2 | Knaccudukanus XUMAYECKUX COCTMHEHHHA 1 0 0 04.09 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

3 | Knaccudukamnus XuMUIeCKUX PEaKITHiA 1 0 0 10.09 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

4 | Knaccudukanys XMMHYECKUX peaKui 1 0 0 11.09 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

5 | CxopocTh XUMUYECKHX peakiumii . Katanms 1 0 0 17.09 bubnuoreka LIOK
https://m.edsoo.ru/7f41837c

6 | CxopocTh XMMHYECKHX peakimii . Karamis 1 0 0 18.09 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

7 | DIEKTpOIUTHYECKAs TUCCOLUALMS 1 0 0 24.09 bubnnorexa [IOK
https://m.edsoo.ru/7f41837c

8 DNEKTPOTUTHYECKAS TUCCOITUATTHSI 1 0 0 25.09 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

9 gzllc;lgléilﬁgﬁg(;ﬁ(:;m TEOPHUH 1 0 0 01.10 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41837c

JIMCCOLTUALINT

10 | XwuMuYecKue CBOKMCTBA KUCIOT KaK 1 0 0 02.10 bubmuoreka [IOK
AJIEKTPOJIUTOB https://m.edsoo.ru/7f41837c

11 iﬁﬁggggﬁlg;mmma OCHOBAHHH KaK 1 0 0 08.10 Bubmorera LIOK
https://m.edsoo.ru/7f41837c

12 iﬁlﬁfqecxne CBOICTBa cOJIeH Kak 1 0 0 09.10 Bubnmorexa [IOK

POJIUTOB

https://m.edsoo.ru/7f41837¢




13

IM'maponus conen

15.10

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

14 | OOmas xapakTeprucTHKa HEMETAIIIIOB 16.10 BuGnuotexa LIOK
https://m.edsoo.ru/7f41837c

15 | OOmas xapakTepUCTHUKA HEMETAIIOB 22.10 BuGnuotexa LIOK
https://m.edsoo.ru/7f41837c

16 %@;ﬂﬁ;}(ﬁl};ﬁﬁg{éﬁg?m anemenToB VII- 23.10 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c

17 ?6111a$1 X_ElpaKTepI/ICTI/IKa anemenToB VII- 06.11 Bu6morexa LIOK

PYIIIBI — TaJIOTEHOB

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

18 | CoenuHeHHs TAIOTEHOB 12.11 BuGmmotexa LIOK
https://m.edsoo.ru/7f41837c

19 | CoennHeHUs TAJIOTEHOB 13.11 Bubnorexa [IOK
https://m.edsoo.ru/7f41837c

20 Z];leiztélzeocxaﬂ pyaﬁoma 2. «H3yuenue 19.11 BuGmmotexa LIOK
ot https://m.edso0.ru/7f41837¢

KUciomul) ps-//m.edsoo.r

21 | Xanbkorensl. Cepa 20.11 bu6mumoreka [LIOK
https://m.edsoo.ru/7f41837c

22 | CepoBogopon u cylbhusl 26.11 bubnmnoreka [IOK
https://m.edsoo.ru/7f41837c

23 | KucnoponHble COEqUHEHMS CEPBI 27.11 bu6mmoreka [LIOK
https://m.edsoo.ru/7f41837c

24 | Ilpakmuueckasn paboma 3. «H3yuenue 03.12 Bu6muorexa LIOK

C60IICME cepHoll
KUciomul)

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




25 | OOmas xapakTepucTrka neMeHToB VA- 04.12 bubnnoreka [IOK
rpymbl. A30T https://m.edsoo.ru/7f41837¢
26 | Ammuak. Conu aMMOHHMS 10.12 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
27 | Ilpakmuueckasa paboma 4. «Ilonyuenue 11.12 Bu6uorexa LIOK
ammuara u ) https://m.edso0.ru/7f41837¢
usyueHue e2o céoicma
28 | Kucnopoansle coequHeHus a30Ta 17.12 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
29 | Docdop u ero coeMHEHUS 18.12 bubnnorexa HOK
https://m.edsoo.ru/7f41837c
30 | KonTpoabHas paéora 3a 1-e nosyroae 24.12 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
31 | OOmas xapaktepuctuka 3yeMenToB |VA- 25.12 bubnnoreka [IOK
rpynnsl. YTiepon https://m.edsoo.ru/7f41837c
32 | OOmas xapaktepuctuka 3yeMenToB |VA- 14.01 bubnnoreka [IOK
rpymibl. YTiaepoa https://m.edsoo.ru/7f41837c
33 | Kucnopoansle coequHeHus yriepoaa 15.01 bubnnorexa [JOK
https://m.edsoo.ru/7f41837c
34 | Ilpaxkmuueckasn pabomas. «Ilonyuenue 21.01
Y2NeKucn02o0 2asza. bubnuotexa [JOK
Kauecmeennasn peakyus na kapoonam- https://m.edsoo.ru/7f41837c
UOHDBL)
35 | VYrieBogopobl 22.01 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
36 | Kucnoponconeprxaiiue opraHuuecKue 28.01 bubnnorexa [HOK
COEIMHEHUS https://m.edsoo.ru/7f41837c
37 | Kucnopoaconepxkaiiyue opraHuuecKue 29.01 bubnmnoreka [IOK
COEIMHEHUS https://m.edsoo.ru/7f41837c
38 | Kpewmnuii u ero coenuHeHus 04.02 bu6numoreka LIOK
https://m.edsoo.ru/7f41837c
39 | CunukaTtHas MPOMBIIUICHHOCTh 05.02 bubmmoreka [JOK

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




40 | IlomydeHue HEMETAIIOB 11.02 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
41 ICE)OGJ;}I/*;IZ}:;; BAKHEUIITNX XUMUYECKUX 12.02 Bu6uorexa LIOK
https://m.edsoo.ru/7f41837c
HEMETaJJIOB
42 1;%?;:;};{?; BAKHEUIITNX XUMUYECKUX 18.02 Bu6uorexa LIOK
HOMOTALIOR https://m.edsoo.ru/7f41837c
43 | O61as xapaKTepuCTUKa METAJIIOB 19.02 bubnuoreka LIOK
https://m.edsoo.ru/7f41837c
44 | OOmas xapaKTEepUCTHKA METAJUIOB 25.02 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
45 | Xumu4yecKue CBOMCTBa METaJlIOB 26.02 bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
46 | OOmas xapakTepucTrKa 3J1eMeHTOB [A- 04.03 bubnnoreka [IOK
TPYyNIIbI https://m.edsoo.ru/7f41837c
47 | OO6mas xapakTeprucTUKa 3JIeMeHTOB [A- 05.03 bubnuoteka [IOK
TPYNIIbI https://m.edsoo.ru/7f41837c
48 | OO6mas xapakTepucTuka 371eMeHToB [1A- 11.03 bubnnorexa [JOK
TPYIIIBI https://m.edsoo.ru/7f41837c
49 | OOmas xapaktepuctuka nemMeHToB I1A- 12.03 bubnnorexa [JOK
TPYNIIbI https://m.edsoo.ru/7f41837c
50 | YKecTKoCTb BOMBI M CIIOCOOBI €€ YCTpaHEHUS 18.03 bubnuoteka [IOK
https://m.edsoo.ru/7f41837c
51 | Ilpakmuueckas pa"60ma 6. «Kecmkocmo 19.03 Bu6mmorexa LIOK
6000l 1t CnOCoGbL e¢ https://m.edsoo.ru/7f41837c
ycmpaneHus R ’
52 | AJOMUHHMI U €T0 COSTUHEHUS 02.04 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
53 | AJOMUHHMI U €T0 COSTUHEHUS 08.04 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
54 | JKeme3o u ero coennHeHNs 09.04 bu6mmorexa [IOK

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




55 | JKeneso u ero coenquHeHNUs 1 15.04 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
56 | Ilpakmuueckasa paboma (. «Pewienue 1 16.04 BuGmiorexa LIOK
IKCHEPUMCHINATBIDLX https://m.edsoo.ru/7f41837¢
3a0ay no meme «Memannbl)
57 | Kopposus meTamioB v ciocoObl 3alIUThI OT 1 22.04 bubnmnoreka [JOK
Hel https://m.edsoo.ru/7f41837c
58 | Meramsl B mpupoe. [Tonarue o 1 23.04 bubnuoreka [IOK
METaJUTypTrUH https://m.edsoo.ru/7f41837c
59 XUMHYECKUH COCTAB IIJIAHETHI 3eMIIS 1 29.04 bubmanoreka LIOK
https://m.edsoo.ru/7f41837c
60 | OxpaHa OKpyKaromiei cpeabl OT 1 30.04 bubmuoreka [IOK
XHMHUYECKOTO 3arps3HeHHS https://m.edsoo.ru/7f41837c
61 | BemecrBa 1 06.05 bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
62 | XumMudeckue peaKkium 1 07.05 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
63 | XuMHUYecKue peaKium 1 13.05 bubnuoteka [IOK
https://m.edsoo.ru/7f41837c
64 | OCHOBBI HEOPTAHUYCCKON XUMHHN 1 14.05 bubnuoteka [IOK
https://m.edsoo.ru/7f41837c
65 | OCcHOBBI HEOPraHUYECKON XUMUHU 1 20.05 bubnuoreka LIOK
https://m.edsoo.ru/7f41837c
66 | O6oOIIeHNEe 3HAHUT 1 21.05 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
Htoro 66




KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbBI

KonTpoabHas padora3a 1-e nosyroaue no xummuu 8 kjace

1. Hau6osnee cCMIIbHO HEMETAJUIMUYECKUE CBOMCTBA BBIPAKEHBI Y:

1) Bomopoaa 3) ¢ropa

2) yraepoaa 4) xucmopona

2. O003HaueHNE N30TONA, B SI/Ipe KOTOPOTrO COAEpKUTCs 8 mpoToHOB 1 10 HEHTPOHOB:
1) l;O 3) 2’0

2) 0 4) Y0

3. ATOM XUMHUYECKOT0 JIEMEHTA, 3JIEKTPOHHAsI 000JI0YKa KOTOPOTO COACPKUT 17 31EKTPOHOB:
1) azor 3) xs10p

2) KpeMHHI 4) cepa

4. YeThIpe 3JEKTPOHHBIX CJI05 (IHEPIETUIECKUX YPOBHS) HMEET aTOM:

1) ¢ropa 3) Maruus

2) Kanyst 4) renust

5. [Tapa XUMHYECKUX 3JICMEHTOB, UMCIOLIMX HA BHEITHEM 3JICKTPOHHOM YPOBHE 110 5
JIIEKTPOHOB:

H)NuC 3)Siu P

2)CusSi 4)NuP

6. BepHbl Jin ciieyromne BEICKa3bIBaHUS ?
A. B nepnogax meTansimyeckne CBOMCTBA aTOMOB 3/IEMEHTOB C yBe/IMYEHMEM NOPAAKOBOrO

HOMepa yCUANBALOTCA.

b. B rpynnax HemeTananyeckue CBOMCTBa aTOMOB 3/IEMEHTOB C yBenimyeHnem nopAaaKkoBoro
HOMepa ocnabesator.

1) BepHO TONBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHUSI 4) 06a Cy)XJICHHUS HE BEPHBI
7. AnnotponHast Mou(HUKaIK KUCIOpO/a:

1) rpaput 3) 030H

2) 6enblit pocop 4) anmas

8. ATomy a1eMeHTa, 00pa3yroIeMy IPOCTOE BELECTBO - METAIL, COOTBETCTBYET JIEKTPOHHAs
cxema:

1) +18)2)s)s 3) +3)2)1

2) +15))g)s 4) +8)2)s

9. Macca 3 monb cepoBogopona H,S pasHa:

1)33r 3)34r

2)99r 4)102r

10. BepHbI 11 ciieyroniye BEICKa3bIBaHUS ?

A. Tpy HOPMaIbHbIX YCIOBUAX PTYTb XKUAKAA. B. MMpy HOPMaNbHbLIX YCNOBUAX PTYTb

TBEpPAAA.

1) BepHO TONBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHUSI 4) 00a Cy)XJICHHUS HE BEPHBI
OtBernl

MaxkcuMaJbHOE YHCJI0 0a)1710B — 24 faJiia
Cuctema oLeHMBaHWUA PaboThbl:
0-9 6aiIoB — «2» 10-14 6amnoB — «3»
15-20 6amnoB — «4» 21 - 24 6annoB — «5»

OTBETbBI

Yacts 1




| Bapuantl |

3




Hrorosan KOHTPOJIbHasA paﬁoTa 1Mo XUMMH 8 KJ1acc

Bapuanm 1.
Yacts 1. [1pu BeIOTHEHUN 33AaHUH 3TOW YaCTH BHIOEPUTE OJMH MPABUIIbHBINA OTBET.

1. K npocThIM BelecTBaM OTHOCSTCS:
a) HegpTh, 0) BOA, B) 30JI0TO, I') TUThEBAs CofA.

2. XUMUYECKHH 2JIEMEHT, B aTOME KOTOPOTO 3JIEKTPOHBI pacTpeIesieHbI 10 CIosiM Tak 2, 8, 8, 2
HAXOJUTCS B IEPUOINIECKOM CUCTEME:
a) B 4 nepuoze, 2 rpyIe No00YHOM MOArpyIIIe,

0) B 4 nepuoje, 2 rpymnie riiaBHON NOATPYIIIIE,
B) B 3 nepuoze, 5 rpynime riaBHoH noArpymnime,
r) B 3 mepuoae, 5 rpymie no00YHOH MOATpYIIIe.

3. B cepoBomopone HyS u cepauctoMm raze SO, CTeeHH OKUCIICHHS CEPBl COOTBETCTBEHHO
paBHBL: a) t2u+6, 0)+4u+6, B)-2u+2, T1)-2u-+4.

4. HenonsipHasi KOBAJICHTHAS CBSI3b 00pa3yeTcs MEX/y aTOMaMHU:
a) XJIopa u XJiopa, 0) xJI0pa u cephl, B) XJIOpa M BOJIOPOJIA,
T') XJIOpa U HATPHSI.

5. K xuMHueckuM SIBIEHUSIM OTHOCUTCS TIPOLIECC:
a) THUEHHE ONaBIINX JIUCTHEB, 0) naBjIeHNUEe MUEITMHOTO BOCKA,

B) HUCIIapCHUC CIINPTA, r) YCKaHKa MOHCT.

6. Psi1 hopmyIt, COCTOSAIINX TONBKO U3 KUCIIOT:
a) Na,O, HC', SO, , 6) COy, C|207 , NaOH,
B) HCl, HN03 , HzSO4 , F) Kzo, Ba(OH)z , KCI .

7. YKa)KI/ITe XI/IMI/ILIeCKYIO peaKHI/II-O, KOTOpaH OTHOCHUTCA K peaKHI/IHM COCONHCHUA.
a) 3HgCl, + 2A1 — 2AICl; + 3Hg, 6) 4K + 0, — 2K,0,
B) 2KOH+H,S0,—K,S0,+2H,0, r) 2KCIO3 — 2KCl + 30,.

8. BepHbI 111 Cy)KIIeHHS O TIPaBUIIaX TEXHUKH O€30MAaCHOCTH B IIKOJIBHOM JTA00paToOpuu?
A. B naGopaTtopuu 3anpeniaercs TporaTb peakTUBbI pyKaMH.
b. UToObI moracuth miams CIUPTOBKH, CIEIYET €ro 3a1yTh.

a) BEpHO TOJIbKO A, 0) BepHO TObKO b, B) BepHBI 00a CyxKIeHHs, T') 00a Cy>KICHIS HEBEPHBI.
9. 13 npeaioKeHHOTOo MepeYHst BEIIECTB B Peakiiuio ¢ pactBopom xiopuaa meau (1) Bcrymaror:
a) Fe, 6) SiOz ) B) HCl , F) HzS ) I[) KzSO4 , e) AgNOg.

BriOepuTe OTBET ¢ COOTBETCTBYIOIIUM HAOOPOM OYKB:

a)pra, ©0)abx, B)are, T)OBI.



10. Ay mpurotoBnenus 400r 2% pactBopa coi He0OX0IMMO B3STh COJIb Maccoi: a) 8r,  0)
4r, B)2r, r1)10r.

Bapuanr 2.
Yacrs 1. [Ipu BeIOJIHEHUH 3a1aHUI 3TON YacTHU BRIOEPUTE OAMH MPABWIBHBINA OTBET.



1. K cj10XHBIM BeliecTBaM OTHOCSTCSL:
a) MMOBapeHHasl COJIb, 0) dochop, B)cepebpo, T) ATIOMHHHIA.

2. XUMUYECKHI 2JIEMEHT, B aTOME KOTOPOTO 3JIEKTPOHBI pacrpe/IesieHbI 1Mo cliosiM Tak 2, 8, 8, 4
HaxOJUTCA B IEPUOJUYECKOMN CUCTEME:
a) B 3 mepuoje, 4 rpyrie No00YHOM MOArpyIIIe,

0) B 4 mepuoje, 4 rpyIne riaBHON MOATPYIIIIE,
B) B 3 mepuo/e, 2 Tpynie TJIaBHOU MOATPYIIIE,
r) B 4 nepuozae, 4 rpyrie moO0YHOM MOArpymIe.

3. B H,SO3 u SO3 crenenn oKuCIeHHS Cepbl COOTBETCTBEHHO paBHBL: a) +2 U +6, 0)+4 u +6,
B)-2u+2, T1)-2u-+t4.

4. Vlonnast cBsi3b 00pa3yercs Mex1y aTOMaMu:
a) XJ0pa U xJiopa, 0) xJI0pa u cepsl,
B) XJIOpa U BOJOPO/JIa, I') XJ0pa ¥ HaTpHUsL.

5. K ¢pusnveckuM siBIEHUSM OTHOCHTCS TIPOLIECC:
a) oOpazoBaHMe BOJIBI M3 BOJOPOA M KHCIOPOAA,

0) raiieHue cojpl YKCycoM,

B) oOpa3oBaHue 3eJEHOTO HANETa Ha OPOH30BBIX MAMSITHUKAX,
I') BBICBIXaHHE JTy’KU Ha acpaibTe.

6. Psn popmyst, cocTosIIMX TOMTBKO U3 OCHOBAaHHIA:
a) CO, NaOH, SO, , 6) NaOH, Ba(OH), , Fe(OH)s ,
B) C|207, KOH , H2804 , F) Kzo, Mg(OH)Z , Zn0 .

7. VKa)uTe XUMAYECKYIO PEAKIIHIO, KOTOpPast OTHOCHTCS K PEAKIMAM Pa3JIOKEHHUS:
a) Na,O + H,O — 2NaOH, 0) 10Al +3V,05 — 5A1,05 + 6V,
B) 2NaOH+H,S0,—Na,S04+2H,0, r) 2NaNO3; — 2NaNO; + O,

8. BepHbI 11 cyKIeHUs O TPaBUIIaX TEXHUKH 0€30MacCHOCTH B IIKOJILHON J1abopaTtopuu?
A. B naboparopuu 3anperiaercs nepeiaruBaTh pacTBOp U3 NPOOUPKH 0OOPATHO B HCXOTHYIO
CKJISIHKY.

b. [Ipu HarpeBanuu npoOupKoepKaTeIb 3aKPEIUIAIOT B €€ LIEHTPaIbHOM YacTH.

a) BEpHO TOJIbKO A, 0) BepHO TObKO b, B) BEpHBI 00a CyKIeHHS, T') 00a Cy>KICH!S HEBEPHBI.
9. U3 npeioKeHHOT0 NIEPEYHS BEIIECTB B PEAKIHIO C PACTBOPOM CEPHOM KHUCIOTHI BCTYIIAIOT:
a) Oy, 0) Fe , B)CuO, 1)CO,, n)NaCl, e)Al(OH)s.

Br16epuTe OTBET ¢ COOTBETCTBYIOIIUM HAOOPOM OYKB:

a) BI, 0) abn, B) are, r) OBe.

10.B 200r Boas! pactBopunu S0r comu. KakoBa MaccoBasi 10t COJIM B OJTYYEHHOM pacTBope?

a)25%, 6)20%, B)2%, T)2.5%.

OTBeTbI K padoTe
Bapuanr 1.



Yacrs 1.

1 2 3 4 5 6 7 8 9 10

B 0 r a a B §) a B a
Bapuaunrt 2.Yacrts 1.

1 2 3 4 5 6 7 8 9 10

a 0 §) r r 3] r a r 0

KontpoabHas padora 3a 1-e moayroaue mo xumuu 9 kijiace



Bapuanm - 1

1.Ha HpI/IBCI[éHHOM PUCYHKE H3o6pa>KeHa MOACIb aToOMa XUMHYCCKOI'O 3JICMCHTA

1) 12-ro nepuoga VIIA rpymms T
2) 2-ro nepuona VIA rpymisl f?:"*““l? N
3) 3-ro nepuona VIA rpymiist )T ¥

4) 3-ro nepuoxaa VIIIA rpymmst * i

N7 ?

R

2.B KakoM pAy XUMUYECKUX SJIEMEHTOB YCHIMBAIOTCSI METAIITMYECKHUE CBOMCTBA
COOTBETCTBYIOIIIMX UM MPOCTHIX BEUIECTB?

1) kuciaopoa — GTOp — HEOH

2) KpeMHHiT — cepa — XJIop

3) cenen — cepa — KUCIOPOJ

4) aJFOMUHUMIA — MarHuii — HaTpUA

3. KoBayieHTHYIO TOJIIPHYIO CBSI3b UMEET KKI0€ U3 ABYX BEIECTB
1) oxcun Hatpust U okcun xsopa(VII)



2) OKCHI KpEMHHS U aMMHAK

3) xJ0puaa TUTHS U KUCIOPO.T

4) cepoBOIOPO/I U XJIOP

4.HOJ'IO}KI/ITCJ'IBHYIO CTCIICHb OKUCJICHUA aTOM KHUCJI0pOoga UMECT B COCAMHCHNN
H.O F,0

H,O, Fe;04

5.BemecTBa, popmyisl koTopsix — ZNO u KCl, ABIAIOTCS COOTBETCTBEHHO
1) OCHOBHBIM OKCHJIOM M KHCJIOTOM

2) aM(pOTEPHBIM THAPOKCUIIOM U COJIBIO

3) ampoTepHBIM OKCHIOM H COJIBIO

4) OCHOBHBIM OKCHJIOM U OCHOBaHHEM

6. [Ipu3HaKOM NPOTEKAHHUSI XUMUYECKON PEaKInK MEX/Iy PaCTBOpaMK HUTpaTa cepebdpa U XJIopH-
Ja KaJIbIUA ABJISICTCA

1) BbigeseHME Ta3a 3) pacTBopeHue ocaka

2) oOpa3oBaHUE OCa/IKa 4) nosiBIIiCHHE 3araxa

7.X710p pearupyer ¢

1) a30THO¥ KHCIIOTOI 3) KHCIOpOIOM

2) cysb(haToM aTrOMUHUS 4) OpOMHUIOM KaJbIIHs
8. AmoMuHUI 00pa3yeT cyibdaT aTFOMUHUS TIPU B3aUMOJICHCTBUHU C

1) cepoii 3) CepHHUCTON KUCIOTOU
2) CepHOM KHCIOTOM 4) cepoBOIOPOIOM

9.He pearupyrot Opyr ¢ Ipyrom
1) xJ10p ¥ BOAOPO/I

2) KUCJIOPOJ U KaJTbIIAi 3) a3oT 1 Boza
4) xene3o ¥ cepa

10. Cymma k03(pPUIIMEHTOB B ypaBHEHUH PEAKIIMU MEKy OKCHJIOM KaJIbLIUsS U COJISTHOM
KHMCIJIOTOM paBHA
1)7 3)6

2)5 4)4

11. YcraHOBHUTE COOTBETCTBHE MCKY Ha3BaHMEM BCIICCTBA U p€arcHTaMu, C KOTOPBIMHA 3TO BEC-
mIECTBO MOXKCET B3aHMOﬂCﬁCTBOBaTL.

Ha3sanue Bemectsa Pearentnl
A) Marawmii 1 CO2,NayS0O,
b) okcup xenesa(ll) 2NaOH, SO3
B) ruapoxcun Oapust 3 H,O, HCI

4 H,SO,, CO

Bapuanm - 2

1.Ha npuBeieHHOM pUCYHKE H300pakeHa MOJIeNIb aToMa
1) maraus
2) KaJbIus

3) nmuTus
4) xamus @




2.B xakoM psly XMMHUECKHX 3JIEMEHTOB YCHJIMBAIOTCA METAJJINUYECKIE CBOMCTBA COOTBETCTBY-
IOIIUX UM MPOCTHIX BEIIECTB?

1) kanuit — HaTPH — JIUTHI

2) cypbMa — MBIIIBSIK — (pochop

3) yriepoa — KpeMHUi — repMaHuii
4) amOMUHHI — KPEMHHH — YIIIepOI

3.BelecTBamu ¢ HOHHOW ¥ KOBAJICHTHOM HEMOJIIPHON CBSI3bIO SBJISIFOTCS COOTBETCTBEHHO
1) xopu HATPHSL ¥ XJIOp

2) BOZOPOJI U XJIOp

3) xnopun meau(Il) u xm0poBoIOPOA

4) BoJa ¥ MarHui

4.MaKCI/IMaJ'IBHy1-O CTCIICHb OKUCJICHUSA XJIOP ITPOABJIACT B COCAMHCHUHA
1) KCIO, 3) CCl,
2) KClI 4) AICl;

5.Bemecta, hopmysbl kotopbix — Al,O3 1 NaNOs, SBISFOTCS COOTBETCTBEHHO
1) OCHOBHBIM OKCHJIOM U KHCIIOTOM

2) aM(pOTEPHBIM THAPOKCUIOM U COJIBIO

3) ampoTepHBIM OKCHIOM H COJIBIO

4) 0OCHOBHBIM OKCHJIOM U OCHOBAaHHEM

6. BzaumogeiictBue pactopa cyibdara meau(Il) ¢ xene30M OTHOCUTCS K PEaKIisiM
1) 3amerenus 3) oOmMeHa
2) coeMHEHUsI 4) paznoxeHus

7. XKenezo pearupyer ¢
1) XJIOpUIOM KaJTbIIHsI

2) 6pomom 3) oKCHIOM HATPUS

8. Bogopox pearupyer ¢ 4) TUAPOKCUIOM HATPHUS
1) mepio

2) oxcunom meu(1D) 3) cynbdarom memu(1l)

4) runpoxcuom meau(1l)

9. He pearupytot apyr ¢ Ipyrom
1) xmop u BOJOpPOT

2) KUCJIOPOJI U KaJTbIIAI 3) a3oT 1 BozIA
4) xene30 u cepa

10. Cymma k03(pPHUIIMEHTOB B ypaBHEHUH PEAKLIUU MEKIY ATIOMHUHUEM U COJSIHOM KHUCIOTOM
paBHa
1)7

2)9
3) 11

4) 13



11. YcraHOBUTE COOTBETCTBUE MCXKY Ha3BaAaHUEM BCIICCTBA U pCarcHTaMu, C KOTOPbIMUA 3TO BC-
I€CTBO MOXKET BSaHMOﬂeﬁCTBOBaTB

Haspanwne BeniecTna Pearentnl

A) cepa 1 CO2,Na;SO4 (p-p)

b) oxcun ruHKa 2NaOH, P,0s5

B) xiaopu amroMuHMsS 3 AgNOs3, KOH (p-p)
4 H2804(K), 02

OTBeTHI HAa KOHTPOJBHYIO paboTy

BapuanT 1 Bapuant 2
1 |2 1 |1

2 |4 2 |3

3 |2 3 |1

4 13 4 11

5 |3 5 |3

6 |2 6 |1

7 |4 7 |2

8 |2 8 |2

9 |3 9 |3
10 | 2 10 | 4
11 | 341 11 | 423




JIucT BHeCceHHsI H3MEHEeHU

Ne Jara Jara Tema Cnoco6 PexBu3uThI
n/n no no KOpPPEKTUPO JIOKYMEHTa,
ypoka ILUIAHY pakrty BKH KOTOPbIM
3aKpenjieHo
H3MeHeHue
«PaccmoTrpeno» «CoryiacoBano»
PykoBoauteas MO 3amecTuTesb AupexkTopa mo YBP

C. P. CaiidyanaeBa

«26» aBrycra 2024r.

MBOY - OOI Nel5 n. Bocxox

A.A. Byasirnna
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