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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma mo XMMHH Ha ypOBHE OCHOBHOI'O 0011ero oOpa3zoBaHusi pazpaboraHa
Ha OCHOBaHUMU:

-IIpuka3za MunuctepctBa npocsemeHuss Poccuiickoit @enepaunu ot 31.05.2021 Ne 287
«O0 yTBepxaeHuN (peaepantbHOro rocy1apcTBEHHOrO 00pa30BaTeIbHOIO CTaHAaPTa OCHOBHOTO
o01rero oOpa3oBaHUs»;

-IIpukasa MunucrepctBa npocseieHust Poccuiickoit ®enepaunn or 18.05.2023 Ne 370
«O0 ytBepxkaeHUM (¢enepanbHOH 00pa3OBaTENbHONW MPOTPaMMbl  OCHOBHOTO  OOIIETro
00pazoBaHUs»;

-AOOIT OO0 MAOY «llIkomna Ne 54» (nmpuxka3 ot 25.08.2023 Ne 90-0)

U B cooTBeTcTBHH ¢ KoHIenmen nmpenojaBanust yaeOHOTo npeaMeTa « XUMH», a TAaKXKe ¢
ydeToM (enepalibHOl pabodeil mporpaMMbl BOCIIUTAHUS.

[IporpamMa 1o XMMHUHM Ja€T TPEACTABICHHWE O IENsAX, OOmel crparernu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpEAMeTa, yCTaHABIUBAET
o0s3aTenpHOE PEIMETHOE COoepX)aHUe, MPeIycMaTpUBAET paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHE 10 pa3fesiaM U TeMaM MPOTrpaMMBbl 110 XUMHH, ONpeeseT KOJIUYECTBEHHbIS
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHUSI XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4aromnuXcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O O0OIIETr0 00pa30BaHusl, a TaKKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHON
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO yUEOHOTO CO/IepKaHMS.

3HaHUE XUMHUH CIYKHUT OCHOBOU Ui (hOPMUPOBAHMS MUPOBO33PEHHSI 00YUaIOIIErocs, €ro
MPEJICTABICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEIIECTB B IPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJIEeM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH sl camMOpa3BUTUS U (OpPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydarouuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAaKOMHUT €O CHEHU(UKON HAYyYHOI'O MBIIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIS11a HA €IUMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B OPMHUPOBAHUU
€CTECTBEHHO--HAy4YHON ITPaMOTHOCTH 00y4aroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHU XUMHUHU OOecredyMBaroTCs CHelUUKON colep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKN XMMHHU Ha ONpeEIEHHOM dTarne e€ pa3BUTHsL.



Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCS CUCTEMbI NTePBOHAYAIBHBIX TOHATHI XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHY OPTaHUYECKOW XUMUMU.

CtpykTypa copepxaHusl MpOorpaMMbl MO XMUMHH C(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoaa K e€ uszydeHuro. CojaepaHue CKIaAbIBACTCS W3 CHUCTEMbl MOHATHM O XUMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpraHU30BaHbl 110 NPHUHLMILY IIOCJIEI0BATEIbHOIO PAa3BUTHs 3HAHMM HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIIIH BEILIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAaKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHSI K JIPyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyUYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAy4YHOMY 3HAaHUIO M METOJaM II03HaHUs B Hayke. M3yuenue xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kaace».

[Tpu n3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPUOOIIEHNH K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKkuil, B
(GOopMHpPOBaHUM W pPa3BUTUM T[I03HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTeMaTHYecKoe NpuoOlIieHne oOydaromuxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIIBHOW  JEATENbHOCTH,  HAay4YHbIM  METOAAM  II03HAHU,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MUpPaA, HCIONb3Yysl 3HAHUS U
OMBIT, TOJYYEHHBIE TNPH H3YYEHUH XUMHH, NPUMEHATh MX MpH peleHuH npobieM B
NIOBCEHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,



— (opMupoBaHue y 00yyaronuxcs ryMaHUCTUYECKUX OTHOUICHHUM, TOHUMaHUs [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LESAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(UiIs ¥ HAMPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JI1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOIO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezent), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMO/IEICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapusi, pazinoxenue ruapokcuna meau (1) mpu
HArpeBaHWHW, B3auMOJICHcTBHE jkene3a ¢ pactBopoM coiau memu (l1), w3ydenume crmocoboB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpaus, TNpOBEJEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpO/a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mnpocroe BemecTBo. Haxoxaenue Bomopoia B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kuciot. @usndyeckue 1 XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THUIPOKCUIBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyUHBIX MOHSITHM, TaKk U TOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsitTue o cxopoctu xumuueckoi peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanu3e. lloHsarne o XxumuueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAaKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciaotrhl. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHHS B KadeCTBE MHHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[AyXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHHS. YTIEPOJ], JUIOTPOIHbIE MOAN(DUKAIINK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbL.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, MIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKkIuid Ha WOH aMMOHHA M (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 33134 1Mo Teme «Baxneiune
HEMETaJIJIbl U UX COCTUHEHUS.



MeTajibl M MX COeTMHEHHS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJJIEMEHTOB — METaNIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTAIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HaOpsDKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHWil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrtemMe XuMu4eckux a3yemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxOXJAeHUEe B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIe MeTaabl U UX COCOUHCHHS).

XuMus M OKpyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYyYHBIX TMOHSATUH, Tak M TOHSATHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHHTE3, KIIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, 3KCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO OOIIEro OOpa30BaHHUS
JOCTHUT'AaKOTCA B XO04€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_II/IOKYHBTypHLIMI/I nu I[YXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMH B OOINECTBE MpaBHJIAMU M HOPMaMH TOBEICHUS W
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AINN 00yJatOIIUXCs.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a10T TOTOBHOCTH O6yanOIL[HXC$I pyKOBOI[CTBOBaTBCSI
CHCTGMOﬁ IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 paCH_H/IpeHI/Ie OIIbITa OCATCIBbHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHoOTHYECKOr0 BOCIUTAHMA:

LIECHHOCTHOT'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOH HMH(pOpMAIMEH O MEePEOBBIX JOCTHIKCHHUSAX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COIMAIBHBIX HOPMax M IPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIE3HOM,
y4e0HO-HCCIIeIOBATCIILCKON, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIITOJIHCHUH XMMHUYECKUX DKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOCKTOB, CTPEMIJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUC U HOCTyrIKI/I CBOUX TOBapI/IHIeﬁ C IIOo3uinun HpaBCTBeHHI)IX nu
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBCTCTBYI-OIHI/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/Iﬂ HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMAHUA CYHIHOCTI/I HaquOﬁ KapTI/IHI)I ana, HpeI[CTaBJ'ICHI/IH 06 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HOJ'IyLICHI/Ie HOBBIX 3HaHHI>i 10 XHUMUHU,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPATYpOU, MTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHUE II€CHHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOUIICHUA K CBOGMy SHOPOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMH BELIECTBAaMHU B OBITY M peabHOM
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Npodeccuil 1 Tpyaa pa3IuuyHOro pojia, yBaxXeHHue K
TpyLy W pe3yipTaTaM TpPYNOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol npodecCHOHAIbHON AEATENbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEeAE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYLIECTBOBaHMs, NOHUMAHHE LIEHHOCTH 3J0pPOBOro M 0e30I1acHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaKKe B CUTYaLMsSIX, YIPOXKAIOIIKX 30POBbIO U KU3HHU JIOJEH;

CHOCOOHOCTH NPUMEHSATH 3HAHUSA, MOJy4YaeMble NPU U3YyUEHUM XUMHM, Ul pEIleHUs
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJAHON CPEOH, Ul MOBBILIECHUS YPOBHS SKOJIOIMYECKON
KyJbTYpPbl, OCO3HAaHUS IVI00AJLHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelleHus
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUS PyKOBOJICTBOBATHCS UM B
[I03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METAINPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO! AEATENbHOCTH.

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC YUeOHbIC NeliCTBUS

Ba3oBble joruyeckue aeficTBus:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTHYECKOT'O MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAEIATH MX XapaKTEPHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSMH), UCTIOIb30BATh MOHATHS JUIsl OOBSCHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHYECKHMX BEIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIY 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarenbckme 1elCTBUS:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOIbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUYCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cCTBUA:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryisiTuBHbIEe yHMBepcaabHble yueOHbIe AeiicTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEAETATh LEIH AeSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (exepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00nacTu «XUMHs», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKaT-, cynbdar-, THJIPOKCHI-UOHBI, KAaTUOHbBI AMMOHHMS M HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKHX diieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CtpoeHue
aToMa
XuMHYecKasi CBSI3b.
3.2 OKHCITUTEIBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHTCIIbHBIC PCAKIITNHU
bu6mmoreka [IOK
Hroro o pasperty 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMH4YECKHE PeaKkul
[loBTOpEeHnue u yrimyOneHue 3HaHUM Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa LIOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | S 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snememros VAcpynm. Ason googop i | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
24| snemenros Narpyms: Yeneponn 5 1 p  BumorellOK
' ) PYIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 htts://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 kinace. ['abpuensia O.C., Octpoymoa N.I'., Cnagkos C.A. IIpocsenienue.
Xumus. 9 kiace. ['abpuensa O.C., Octpoymona WN.I'., Cnagkos C.A. IIpocsemienue.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumus (6a30BbIil ypoBeHb). Peanuzanus tpedosanuit ®I'OC ocHOBHOTO 00111€r0
oOpa3zoBaHus: MeToanueckoe nocodue ans yuutens / Kasepuna A. A., [lnuyruna I'.B.; nox
pen. I'. B. [lnuyrunoit. M. : ®I'BHY «MHctutyT crpareruu pa3sutus oopazoBanus PAO»,
2022. 81 c.: u.

[IpenoaBaHme eCTeCTBEHHO-HAYYHBIX IPEAMETOB B YCIOBUAX OOHOBIICHUS COICPIKAHUS
obmiero oopazoBanus: Meronndeckoe rmocodue / [[leatunA.10., 3arpannunasH.A.,
HukumosaE.A. u np.]; nox pexn. A.YO.Ilentuna.—M.: ®T'BHY «MHctutyT crpareruu
pasButusa obpazoBanus PAO». 2021.— 184 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nmoreka [IOK



