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MHHOACHUTEJIBHAS 3AIITUCKA

[IporpamMma 1o X¥MMUHU Ha YpPOBHE OCHOBHOI'O OOILET0 0Opa30BaHUs COCTABICHA HA OCHOBE TPeOOBaHUM
K pe3ynbTaTaM OCBOCHHUS OCHOBHOM o00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOrO 00ImIiero oOpa3oBaHUs,
npencrasieHHsix B PI'OC OO0, a Takke Ha OCHOBE (QelepanbHON padodeld mporpaMMbl BOCIIUTAHUS U C
yu€TOM KOHILEIIMKM IpernoAaBaHus y4eOHOro mnpeamera «XHUMUs B 00pa30BaTENbHBIX OpPTraHU3aLMAX
Poccuiickoit ®enepanuu.

[IporpamMmMa mo xumuM Oa€T MPEICTAaBICHHWE O LeNsAX, oOmeld cTpaTeruu OoOy4deHHUs, BOCIIUTAHUS U
Pa3BUTHSA y4yallUXCsl CPEACTBAMH y4eOHOTro IIpeaMeTa, YCTaHaBINBACT 0053aTeIbHOE IPEAMETHOE COAEPKaHMUE,
MIpeIyCMaTpUBAET PAaCHpPEIENICHUE €r0 MO KJIaccaM U CTPYKTYpHUPOBAaHUE IO pa3fesiaM M TeMaM IPOrPaMMBI 110
XUMHH, OINpeAeNseT KOJUYECTBEHHBIE M KayeCTBEHHBIE XapaKTEPUCTHKH COAEP)KAHHSA, PEKOMEHAYEMYIO
MOCJIEZ0BATEIbHOCTh U3Y4YEHUS XMMHUU C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTHKU
y4eOHOro mpolecca, BO3PAaCTHBIX OCOOCHHOCTEH Y4YaIllMXCs, ONpEAesieT BO3MOXHOCTH IIpeaMera IJis
peanuzanuu TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelIbHOW MPOTpaMMbl Ha YPOBHE
OCHOBHOTr0 001Iero o0pa3oBaHusl, a TakkKe TpeOOBaHMWN K pe3yiabTaTaM OOyYeHHs] XMMHUW Ha ypOBHE IIeJiei
W3y4YCHHS TpEeIMEeTa M OCHOBHBIX BHIOB y4eOHO-TIO3HABAaTEIbHOM AEATENBHOCTH YyYallerocs IO OCBOEHHIO
y4e0HOTO CoepKaHusl.

3HaHUe XUMUH CIYKUT OCHOBOM 7151 JOPMHUPOBAHUST MUPOBO33PEHUS YUaAIIErocs, €ro NpeaCcTaBICHUH O
MaTepHaJbHOM €IWHCTBE MHUpA, BAXKHYI0 pOJb WrpaloT (OpMHUpYEeMble XHMHEH MPEICTaBICHUS O
B3aMMOIIPEBPALLCHHUAX PHEPTUU U 00 3BOJIOLMH BELIECTB B IPUPOAE, O MyTAX PEILICHUs IT00aIbHBIX MPodIeM
YCTOWUYMBOTO Pa3BUTUS 4YEJIIOBEUECTBA — CBIPHEBOM, DHEPreTUYECKOM, IMINEBOM M  3IKOJIOIMYECKON
0e30macHOCTH, MPoOIeM 3APaBOOXPAHCHHSI.

N3yyenune xumuu:

CHOCOOCTBYET peanu3aluil BO3MOKHOCTEH IJIsl CaMOpa3BUTHA U (OPMUPOBAHMS KYJIBTYPbI JIMYHOCTH,
e€ oOmelt 1 QyHKIIMOHATIBHON rPaMOTHOCTH;

BHOCUT BKJaZ B ()OPMHUPOBAHHE MBIIIJICHUS M TBOPYECKUX CIHOCOOHOCTEH Y4YaIlMXCs, HaBBIKOB HMX
CaMOCTOSITEIIbHOM yUeOHOU NesITeIbHOCTH, 3KCIIEPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX YMEHUH, HEOOX0AUMBIX
KaK B IOBCETHEBHOH JKU3HU, TaK U B TPO(ECCHOHATILHOM NesITeNbHOCTH;

3HAKOMHT CO CIEUU(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIQAbIBAET OCHOBBI IIEIOCTHOTO B3MJIsAJa Ha
€IMHCTBO IPUPOXABI U YENIOBEKA, SIBJSICTCS OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM
TPaMOTHOCTH yYaIlUXCs;

Croco0CTByeT (POPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHOHAYYHBIM 3HAHUSIM, K TIPUPOJIE,
K 4eJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE 00Pa30BAHUE YUAIIUXCHL.

JanHbple HampaBieHUS B OOYYEHHMH XHMMHUH OOECIEUMBAIOTCS CHENM(UKON copeplkaHus y4eOHOro
npenMeTa, KOTOPBIH SBISIETCS TeNarorMueckyd aJanTHPOBaHHBIM OTpaKeHHEM 0a30BOM HAayKd XHMHU Ha
ONPEACIEHHOM JTaIe €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs OPHUEHTHUPOBAH HA OCBOCHHUE YYalMMUCS
CHUCTEMbI TEpPBOHAYAJIBHBIX TOHATHA XHMHH, OCHOB HEOPTaHWYECKOW XHWMHUM W HEKOTOPBIX OTIENIbHBIX
3HAYUMBIX ITOHATUH OPraHU4ECKON XUMUU.

CrpykTypa coiep:KaHusi IPOrpaMMbl 110 XUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO IOJX0/a K €€
n3ydenunto. CopepxKaHue CKIAAbIBAETCS U3 CUCTEMbI TIOHATHI O XUMHUUECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMBI
MOHATUH O XuMHYecKol peakiuu. OO0e 53TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHBl 110 MPHUHIUIY
MTOCJIE0BATENIBHOTO PA3BUTHUS 3HAHUH HA OCHOBE TEOPETHYECKHX MPEACTaBICHUN pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akona J[. 1. MenpeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— Y4YEHHSI O CTPOCHUH aToMa U XMMHYECKOW CBS3H;

— IPEACTaBICHUN 00 3MEKTPOIIMTHYECKON TNCCOLMALIK BEIIECTB B PACTBOPAXx.

TeopeTnueckue 3HAHHUS PACCMATPHUBAIOTCS HA OCHOBE AMIHMPUYECKH ITOJYYEHHBIX M OCMBICIIEHHBIX
(aKTOB, pa3BUBAIOTCS TMOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYroMy, BBIONHSS (QYHKIMU OOBSICHEHUS W
MIPOrHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJIyYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHME TPOTPaMMBI MO XHMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TIPEICTABICHHS O XUMHYECKON
COCTaBJISIOIIEH HAaydYHOM KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHON NpPHUPOJIBI, LIEHHOCTHOTO OTHOLIEHWS K
HayYHOMY 3HAHHIO U METOAAM MO3HAHMA B Hayke. M3yueHne XMMHUU MPOUCXOIUT C MPUBICUYCHUEM 3HAHUN U3
paHee N3Y4YEeHHBIX y4eOHBIX peaMeToB: «OKpyskatonuii Mup», «bronorus. 5—7 knacce» n «Pusnka. 7 Kiiacc.

[Tpy W3y4eHUN XWMHUU MPOUCXOTUT (HOPMHUPOBAHUE 3HAHWMI OCHOB XMMHYECKOW HAyKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHMS, INPAKTUUYECKON NEATEIBHOCTH 4YENIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOH KYJBTYpHI. 3aJladya y4eOHOTO MpeMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMBI XUMUUYECKHX 3HAHUN —
BaXHEHIINX (AKTOB, IIOHATUH, 3aKOHOB W TEOPETHYCCKHX TMOJOXECHUH, JIOCTYIHBIX 0000IIeHUi



MHPOBO33PEHYECKOT0 XapaKTepa, sA3bIKa HayK, B MPUOOIICHUN K HAyYHBIM METO/IaM TI03HAHUS MMPU U3YYCHUU
BEIIECTB M XUMUYECKHUX PEAKIHiA, B OPMHUPOBAHUH U PA3BUTHH TO3HABATEIHHBIX YMEHUH 1 X MIPUMEHEHUH B
y4eOHO-TI03HAaBaTeIFbHOH M Y4eOHO-HCCIIEAOBATEIbCKON NESTETIbHOCTH, OCBOGHHHM IPaBWI OE€30MacHOTOo
oOpallleHus ¢ BEIIECTBAMH B TOBCEAHEBHOW JKHU3HHU.

[Ipn m3ydyernnn XuMHUKA HA YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHMs BaKHOE 3HAYCHHE ITPHOOPEITH TaKue
TIeJTH, KaK:

— (QopMuUpOBaHHME WHTEJUIEKTYyalbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K caMoOOpa3oBaHHMIO,
COTPYIOHHUYECTBY, CaMOCTOSITEIbHOMY TPHHITHIO pEMICHHH, CIIOCOOHOW amanTHpOBAaThCi K  OBICTPO
MEHSIOITIMCSI YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHHMs Ha CHCTEMAaTH4ecKOe MPHOOLICHHWE YYalluXcsl K CaMOCTOSTEIbHOM
MO3HABATENFHON JAEATENPHOCTH, HAYYHBIM METOAaM IO3HaHHA, (OPMHUPYIOLUIMM MOTHBALMIO W pPa3BUTHE
CIIOCOOHOCTEN K XMMHH;

— olecrieueHne ycJIOBUH, CHOCOOCTBYIOIIMX HPHUOOPETCHUIO YYaIMMHUCS OMNbITa pa3sHOOOpazHOU
JEATCILHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), WMEIOIIUX
YHUBEpPCAITbHOE 3HAUYCHHUE ISl PA3IMYHBIX BUIOB ICATEIbHOCTH;

— (opMupoBanue 001IeH (YHKIIMOHAIEHOW U €CTECTBEHHOHAYYHOI TpaMOTHOCTH, B TOM YHCIIE YMEHUH
OOBSICHATH M OIICHUBATH SBJICHUS OKPYKAIOIIETO MHUPA, UCITOJIb3Ysl 3HAHUS U OIIBIT, TIOJYYCHHBIC TIPU U3YYCHUU
XMMUH, IPUMEHSTh UX TPHU PELICHUHU MPOOJIEM B TOBCEIHEBHOMN JKU3HU U TPYJOBOU JACATEIbHOCTH;

— (opMHpOBaHUE y yYaIIUXCS TYMaHUCTHYECKHX OTHOIICHHWH, TMOHUMAaHHUS IEHHOCTH XHMHYECKUX
3HAHUU JIJIs1 BBIPAOOTKH 3KOJOTHYECKH 1EJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU ACSITEILHOCTH B IIEIISIX
COXPaHEHUs CBOETO 30POBbS U OKPYXKAIOLIEH IPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIUU K O0yYEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOIIO W CAMOBOCIIHTAHUIO Ha OCHOBE
YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpY MpOGWIA M HANpPaBICHHOCTH
JabHEeHIero 00yYeHusl.

OO01mee 9nciio 9acoB, OTBENEHHBIX Ul U3YYCHUS XUMHAW Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS,
coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 Jaca B HeZeN0), B 9 kiacce — 68 gacoB (2 Jaca B HEACIIO).



COJAEP/)KAHUE YYEBHOI'O IPEIMETA

8 KJIACC

IlepBoHayanbHBIEe XUMHYECKHE TIOHATHS

IIpenver xumuu. Ponap XuMuM B KU3HU YeloBeKa. XUMHS B cHCTeME HayK. Tema M BelIecTBa.
®u3nyecKre CBOMCTBAa BEUIECTB. ATperarHoe cocrosinue BemiecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMHH.
UucTtsie BemecTBa U cMech. CITocoOBI pa3IeieHus CMeCei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3yeMeHTbl. CHMBOJBI XHMHUYECKHX 3JeMEeHTOB. IIpocTeie u
CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHUE.

Xumnueckast Gopmyna. BageHTHOCT aTOMOB XMMHYECKMX 3JEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemiectB. OTHOcUTenpHas aroMHas Macca. OTHocuTenbHas MoJEKyJlsgpHas Macca. MaccoBas nmons
XUMHMUYECKOr0 3JI€MEHTAa B COEAMHEHNH.

KomnyectBo BemectBa. Monb. MonsipHas mMacca. B3auMocCBsi3b KOJIWYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €AMHUII BeliecTBa. Pacu€rel mo hopmynaM XUMHUUECKUX COSTUHEHUH.

®uznvecKkre 1 XUMUYECKHE SIBICHUA. XUMUUECKas peaklus U e€ MpU3Haku. 3aKOH COXpaHEHUs MacChl
BemecTB. XuMmuueckue ypaBHeHus. Kiaccudukanuss XuMuuecKux peakuuil (COeIMHEHHMsA, DPa3JIOKCeHHS,
3aMeIIeHs], OOMeHa).

Xumuueckuii IKcnepumenn .

3HaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBUiaMK pa0OThl B J1a00OpaTOpHK U HpuéMaMu OOpalIeHUs C
mabopaTOpHEIM O00OPY/IOBAaHWEM, HM3YYCHHE W ONHCaHHe (HU3MUECKUX CBOWCTB OOpa3llOB HEOPraHHMYECKUX
BEIIECTB, HaOMoqeHNe (U3NUECKUX (TUIABICEHUE BOCKA, TassHUE JIbJla, pACTUPAHKE caXxapa B CTYIKE, KUIEHHE U
KOHJICHCAIIUS BOJBI) U XUMUYECKHX (TOpEHHE CBEUH, MPOKAIMBAHUE METHON MPOBOJIOKH, B3aUMOICHCTBHE MeTia
C KHUCIJIOTOM) SIBIECHHUH, HAOJII0AEHNE U ONMCaHWE NPU3HAKOB MPOTEKAaHUA XMMHYECKUX peakUuid (pasiokeHHe
caxapa, B3aWMOJIEHCTBHE CEPHON KHCIOTHI C XJOpUAOM Oapus, paznoxkeHune ruapokcuna memu (1) mpum
HarpeBaHuM, B3aUMOJICHCTBHE Kejle3a ¢ pacTBopoM coiu meau (11), uzyuenue criocoOoB pa3ieicHus CMecei: ¢
MOMOIIBI0 MarHuTa, (WIBTPOBAHUE, BbIMAPUBAHUE, AMCTHIUIALUS, XpoMaTorpadus, HPOBENCHHE OYHCTKH
MOBAPEHHOW COJM, HaOJIOJCHHE M ONHMCAHHE PE3YJIbTAaTOB NPOBEICHUS OIBbITA, WIIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUS MaCChl, CO3/IaHIE MOJIeIIe MOJIEKY (IIapOCTEPIKHEBBIX).

Baxneiimue npeacTaBuTEIM HEOPTAaHUYECKUX BeleCTB

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kuciaopon — anemeHT W mpoctoe BemecTBo. Haxoxnenue
KHCIIOpoJa B TpHpojae, (PU3MYECKHe W XMMHUYECKHe cBoiicTBa (peakuuu ropenwus). Okcuabl. [Ipumenenue
kucinopona. CrocoObl MoNyYeHus: KUCIopoja B 1abopaTopuu M MPOMBIIIIICHHOCTH. KpyroBopoT kuciopoia B
npupoze. O30H — aJuIoTpoITHast MOJU(HUKALNS KUCIOPOAA.

TenoBoil 3PPEeKT XMMUYECKON peakLUuy, TEPMOXHUMUYECKUE YPAaBHEHHMS, 3K30- M IHIOTEPMUUYECKHE
peakiuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCHICHHE MapHUKOBOTO 3(QeKra, paspylieHue
030HOBOTO CJIOSI.

Bomopon — sneMeHT M mpoctoe BemiecTBO. HaxokaeHue Bomopona B mpupone, ¢GHU3HUECKHE U
XMMHUYECKHE CBOICTBA, MPUMEHEHUE, CIOCOOBI TTomyueHus. KUCcIoThl 1 conu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

dusnueckre cBoiicTBa BoAbl. Boga kak pactBopurens. PactBopwl. HacklllieHHBIE M HEHACHIIEHHbBIE
pactBopbl. PacTBoprMOCTh BelllecTB B Bojie. MaccoBasi J10/1sl BEIlIECTBA B pacTBOpe. XMMHUYECKHUE CBOWMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B MpHpoJie U B KU3HU UeJoBeka. KpyroBopor Boasl B TNpHpOJE.
3arpsizHeHHe NPUPOIHBIX BoJ. OXpaHa U OYHCTKA IPUPOJHBIX BOJ.

Knaccudukauus veopranmyecknx coequHeHnit. Okeuapl. Knaccudukaiust okcuzoB: coneodpasyomnme
(ocHOBHBIE, KHCIIOTHBIC, am(oTepHble) W HeconeoOpaszytomme. HomeHknatypa okcuaoB. Ousnueckue u
XUMHYECKHE CBOWCTBA OKCHIOB. [TomyueHne okcuaoB.

OcnoBanusa. Kiaccudukanust ocHoBaHMi: IIENOYM M HEpacTBOpUMBIE OCHOBaHMA. HomeHkiarypa
ocHoBaHMM. DU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [TonyueHrne ocHOBaHUIA.

Kucnotel. Knaccudukamus xucinor. Homenknatypa kucinoT. PuU3NYecKHe W XMUMHUYECKHE CBOWCTBA
kucnoT. Psg aktuBnoctu metaiuioB H. H. beketosa. [lonyuenue Kucnor.

Comu. HomeHnknatypa coneil. @usndeckue 1 XUMAYECKHE CBOMCTBaA coiiel. [lonydenue conen.

I'eneTndeckast cBsI3b MEXIY KJacCaMH HEOPTaHUIECKUX COEAMHEHUH.

3HaKoMCTBO ¢ npodeccueit 1abopaHTa-XUMHKA.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OTpEJAENIeHNe COACpKaHWA KUCIOpOoJa B BO3AyXe, TIONy4YeHue, coOupaHue,
pacrio3HaBaHWE W M3y4YEHHE CBOWCTB KHCIIOPOnA, HAOMIOJEHHE B3aWMOJEHCTBHS BEIIECTB C KHCIOPOIAOM H
YCIIOBHSI BOSHUKHOBEHHS M IIPEKpaIleH sl TOpeHus (1oxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHI0B U ONKCaHNE
WX CBOWCTB, TIIOJydeHWE, cOOWpaHHe, paclo3HaBaHWE W W3Y4YeHHE CBOWCTB BoAOpoaa (TOpeHue),
B3auMoJIeiicTBHE Bojopoaa ¢ okcuaoM Menu (1I) (Bo3MOKHO MCIOIE30BaHIE BHICOMATEPHUAIIOB), HAOIIOICHNE



00pa3LoB BEMIECTB KOJIMYECTBOM | MOJIb, MCCIeIOBaHWE OCOOCHHOCTEH PACTBOPEHHs BEIIECTB C Pa3iIUYHOU
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHWE PACTBOPOB C OMNMPEACIEHHOM MAacCOBOM J10Jiell pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJBI C MeTa/llaMu (HATPUEM U KaJbIlMeM) (BO3MOXKHO WCIOJIh30BAHHE BHICOMATECPHAIIOB),
UcclieloBaHne 00pa3lioB HEOPraHWYECKUX BEIECTB PAa3NUYHBIX KIAcCOB, HAOMIOACHHWE M3MEHEHUs] OKpPAacKH
WHANKATOPOB B PacTBOpaxX KHUCIIOT W IIENOYel, n3ydeHue B3ammopercTBus okcuma menu (II) ¢ pactBopom
CEpPHOM KHUCIOThI, KUCIOT C METAJUIaMH, PEAKUUN HEHUTpaTn3aluM, NOJy4YEHUE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTajula JPYI'MM M3 pacTBOpa COJH, pEIIEeHHE SKCIEPUMEHTANbHBIX 3a/Jad IO TeMe
«BaxkHeiue Kiacchl HEOPraHUYECKUX COSTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepuoauyeckasi cucreMa xumMudeckux jiementoB JI. . MenaeeeBa.
Ctpoenue aToMoB. XumMuieckas cBsizb. OKHCIUTEIBLHO-BOCCTAHOBUTEILHbIE PeaKIIUN

[lepBble MONBITKH KiIacCHU(DUKAIIMA XUMUYECKUX 3JIEMEHTOB. [IoHATHE O TpyMIIax CXOJHBIX 3JIEMECHTOB
(IIenovHpIE W MIENIOYHO3EMENbHBIE METAIUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3zyroT
amM(pOTepHBIC OKCUJIBI U TUAPOKCHIBI.

Ilepuognueckuii 3akoH. Ilepmommdeckas cuctema xumudeckux osnemMeHToB JI. M. Menpeneesa.
Kopotkoneprongnas u miuHHONIepHoaHas ¢opmbl [lepronndaeckoll cHCTeMBl XUMHUYECKHUX dnmeMeHTtoB J[. M.
MenpeneeBa. [lepuonpl u rpynnbl. @U3NYECKUA CMBICI NOPAJKOBOIO HOMEpPA, HOMEPOB MEPUOAA U IPYIIIBI
JJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK
aToMOB mepBbIX 20 xuMuyeckux 3aeMeHToB Ilepuoanueckoit cuctemsl J[. 1. MenaeneeBa. XapakTepuCcTHKA
XMMHUUYECKOTO 3JIEMEHTA M0 €ro MnojokeHuto B [lepuonnueckoit cucreme . 1. Meneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA paguyCa aToOMOB XHUMHYCCKHUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAIUTMYECKUX CBOICTB I10 TPyIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbl XUMUUECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U npakTtuku. /1. 1. MenaeneeB — yu€HbIi U TpakIaHVH.

Xumudeckas cBsi3b. KoBaneHTHass (momsipHass W HEMOJSPHAs) CBsI3b. OIEKTPOOTPUIATEIFHOCTH
XUMHYECKUX dIeMeHTOB. VIOHHAS CBS3b.

Crenenp okuciaeHud. OKHCIUTEILHO--BOCCTAHOBUTEIHHBIE peaKkuu. HpOHCCCBI OKUCJICHHUA H
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

u3ydeHHe oO0pa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aUMOJACHCTBHE THAPOKCHAA IIMHKA C
pacTBOpaMM KHUCIOT U IIEJIOYEH, IPOBEACHUE ONbITOB, WIUIFOCTPUPYIOLIUX NPUMEPBl OKUCIUTEIBHO-
BOCCTaHOBHUTEILHBIX peaKlnii (TOpeHNe, PeaKINK Pa3I0KEeHUs, COSAMHEHN).

Mescnpeomemmnunie ceasu

Peanusanust MeXNpeaMETHBIX CBA3€H MpPH W3Y4YEHHHM XHMHUH B 8 KIlacce OCYIIECTBISETCS uepe3
WCTIONIb30BaHNE KaK OOIIMX €CTeCTBEHHOHAYUYHBIX TMOHSATHA, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMHU IS
OTJIENBHBIX TPEMETOB €CTECTBEHHOHAYYHOTO KA.

OO01Me ecTeCTBEHHOHAYYHbIC TIOHATHS: HayudHbId ()aKT, TUIOTE3a, TEOPHUs, 3aKOH, aHaJU3, CHUHTE3,
KIaccu(uKaIms, IeprHoANIHOCTb, HAOIIOCHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, U3MEPEHHE, MO/IENb, SIBIICHHE.

®usuka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHWJA, WU30TOIbI, PaJHOaKTUBHOCTS,
MOJIEKYJIa, JEKTPUUECKUIA 3aps]], BEIIECTBO, TEN0, 00bEM, arperaTHOe COCTOSHHE BEIECTBa, ra3, (PU3NUECKUE
BEJTMYMHBI, €AMHUIIBI N3MEPEHUS, KOCMOC, MJIaHeThI, 383761, CoJTHIIe.

buonorus: hortocunTes, npixanue, buocdepa.

I'eorpadms: armocdepa, runpochepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOIUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeniecTBo U XuMHYecKas peakuus

Ilepnonnueckuii 3akoH. Ilepumonnueckas cucrema xumuueckux snemeHToB . M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHX JIEMEHTOB IMEPBBIX TPEX NMEPHOOB,
Kalusl, KaJblMsl U UX COCAWHEHUH B COOTBETCTBUHU C IOJIOKEHHEM 31eMeHTOB B [lepuoaunueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHUYECKOH CBS3U. THIIBI KPHUCTAIIMYECKHUX PEIMIETOK, 3aBUCHMOCTH
CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKN M BUJIa XUMUYECKOMN CBSI3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHWYEeCKUX BEIIECTB. XWMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIUXCS K Pa3iNYHBIM KJacCaM HEOPraHWYEeCKHX COEJMHEHHH, TeHEeTHYEeCKas CBS3b HEOPTaHWYECKHX
BELIECTB.



Knaccnugukanust XuMUYecKuX peakiyii Mo pa3iuyHbIM IIpU3HAKaM (TI0 YHCITY M COCTaBy Y4acCTBYIOIIMX
B PEaKIIMU BEUICCTB, 110 TEIUIOBOMY 3P QEKTY, M0 N3MEHEHHUIO CTEIIEHEH OKHCIICHUSI XUMHICCKHX JIEMEHTOB, 10
00paTUMOCTH, 110 YYACTHIO KaTaau3aropa). DK30- U SHAOTCPMHUUECKHE PEAKLIUH, TEPMOXUMHUUECKUE YPaBHEHHSI.

[ToHsiTHE O CKOPOCTH XMMH4YECKOW peakuuu. IloHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX XUMHYECKHX
peakuusx. IloHsATHE 0 TOMOT€HHBIX U FeTepOreHHbIX peakiusax. Ilonsarue o karanuse. IloHATHE 0 XUMHUYECKOM
paBHOBecHd. DakTOphl, BIUAKIINE HA CKOPOCTh XUMHUYECKOHM PEAKUUU U MOJOXKEHUE XUMHUYECKOro
paBHOBECHSI.

OKHCIANTETHFHO-BOCCTAHOBUTEIHHBIE peakuuu, 3JEKTPOHHBII OamaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHOW peakmuu. (CocTaBlieHHEe YpaBHEHWH OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX pEaKIuil ¢
WCTIONBb30BaHUEM METO/ia MJIEKTPOHHOro OanaHca.

Teopust 3MEKTPONUTHYECKON AMCCOLMALMU. DJIEKTPOJUTHl M HENEKTPONUTH. KaTHOHBI, aHHOHBI.
MexaHn3M [HCCOLMAIMN BEIIECTB C PAa3IMYHBIMA BHIAMH XHMHYECKOW CBs3H. CTENeHb TUCCOIUAIINM.
CunbHBIC U CTa0bIe SIEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y CinoBUs MPOTEKaHUs Peaklnii HOHHOTO 0OMEeHa, TOJIHBIE U COKpaUIEHHBIC
WOHHBIE ypaBHeHHsS peaknuii. CBoOICTBa KHCIOT, OCHOBAaHHMH M COJel B CBETE€ MPEACTaBICHHNA 00
3JIEKTPOJIUTHYECKON Jucconranui. KauecTBeHHbIE peakliui Ha HOHBL. [IoHATHE O THAPOIU3E ComeH.

Xumuueckuii IKcnepumenn .

O03HaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOpPraHW4eCKHX BEIIeCTB — METalIOB U
HeMeTaluIoB (TpaduTa U arMas3a), CIIOYKHBIX BEIIECTB (XJIOPUAa HATPH), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XAMUYECKON peakluy OT BO3JEHCTBUS pa3IMYHBIX (AKTOPOB, UCCIIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB
BELIECTB, Mpolecca AUCCOLMALUN KUCIIOT, IeJo4eil U coseil (BO3MOKHO MCIOIb30BaHUE BUIEO MaTepHallOB),
MPOBEJICHHE OIBITOB, WILTIOCTPUPYIONINX TMPU3HAKK MPOTEKAaHUS peakiuii MOHHOTO oOMeHa (oOpa3oBaHuWe
ocagKka, BBIJENIEHHE Tra3a, OOpa3oBaHUE BObI), OIBITOB, WIIIOCTPUPYIOMUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEaKlWil (TOpeHUE, peakiy Pa3ioKeHHs, COSANHEHHS), pACIIO3HABAHNE HEOPTaHUYECKUX
BELLECTB C MOMOLIBIO KAUECTBEHHBIX PEAKLIMI Ha HOHBI, PEILICHUE IKCIIEPUMEHTANBHBIX 3a4a4.

Hemeranibl u MX coelMHEHUS

OOmast xapakTepucTuka ranoreHoB. OcOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEepPHbIE CTEleHH
okucineHus. CTpoeHre W (U3NUECKUE CBOMCTBA TPOCTHIX BELIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha
mpuMepe XJopa (B3auMOIEHCTBUE C METaUIaMH, HeMeTalIaMH, Iienodamu). XiopoBogopoa. ColnsHast KACIOTa,
XMMHYECKHE CBOWCTBA, MONTy4YeHUE, TpuMeHeHne. J[eficTBUe XjIopa U XJIOPOBOJOPOJia Ha OPraHU3M 4esoBeKa.
Baxueliye X10pu/Ibl U UX HAXOXKIEHUE B IPUPOJIE.

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpynmnsl. OcoOE€HHOCTH CTpPOCHHMS aTOMOB, XapakKTepHbIE
crernieHn okucieHus. CTpoeHne u (pu3ndecKkne CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPO/Ia U CepPhl. AJIIOTPOITHBIC
MOJTU(UKAINNN KHUCIOPOAa M cepbl. XUMHUECKHE CBOHCTBAa cepbl. CepoBONOpOJ, CTpOCHUE, (QHU3MUYECKHE U
XUMU4eckre cBorcTBa. OKCUIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHA0B. CepHasi KUCIIOTa, (U3NUECKUE
Y XUMUYECKHe CBOMCTBA (OOIIHE KaK MPeJICTaBUTENsS Kilacca KUCIIOT U Crielupuieckre). XUMUYECKHe PeaKIIuH,
JIe)KaIIMe B OCHOBE MPOMBIIIJICHHOTO CcIIoco0a MONydYeHUs] CEPHOM KUCIOTHL [IpuMeHeHne cepHOW KHCIOTHI.
Conu cepHOW KHUCIIOTBI, KaueCTBEHHasl peakius Ha cynbdar-uoH. HaxoxxjeHue cepbl U e€ coeluHEHWH B
npuposie. XUMHYECKOE 3arps3HEHHE OKPYXaromied Ccpenbl COSHUHEHUSIMU Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CITOCOOBI €T0 MPeIOTBPAICHHSI.

OO6mras xapakTepucTuka 31eMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbBIC
CTETIeHN OKHUCIICHUs. A30T, paclpocTpaHeHHe B MpHpoje, GU3NIECKHe U XUMHYecKrue cBoiicTBa. Kpyrosopot
a30Ta B mpHupoae. AMMHAK, ero (hM3MYECKHe W XMUMHYECKHE CBOWCTBA, MONy4YeHHWe W npuMmeHeHune. Comu
aMMOHHS, UX (pU3nYeckne U XMMHUYECKUE CBOWCTBA, MpUMeHeHrne. KauecTBeHHas peakiusi Ha HOHBI aMMOHHUSL.
A3oTHas KHCJOTa, €€ TonydeHrne, Gu3ndeckre U XUMHUYECKUe CBOWCTBA (OOIIMe KakK MpeJICTaBHUTEINs Kilacca
KHCJIOT U crienuduyeckue). Vicrmonb3oBaHne HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAIbHBIX YA0OpEHUH.
XYWMHYECKOe 3arps3HEHHE OKPYXAIOIIeW Cpenbl COCTWHEHHWSIMH a30Ta (KHUCIOTHBIE IOXAW, 3arpsi3HEHHE
BO3/1yXa, MOYBBl H BOJOEMOB). Docdop, ammorponHeie Moaudukamun dochopa, GU3NUECKHE U XUMHUUECKUE
corictBa. Okcua docdopa (V) n dochopnas xucnora, Gusnyeckrue U XMMHUECKHE CBOMCTBA, MOIyYEHHE.
Hcnonb3oBanue GocaToB B KaueCTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mas xapaktepuctuka 3meMeHToB [VA-rpynmel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENIEHH OKHCICHUS. YTIIEPOJ, auIOTPONHbIE MOAMMUKALMH, PAcIpPOCTpaHEHHE B MPHUPOAE, (PHU3HUYECKHE H
XUMU4ecKkue cBoicTBa. Ancopobuus. KpyroBopot yriepoaa B npupoae. OKCHaABI yriiepoaa, ux Gu3nveckue u
XMMHYECKHWE CBOICTBA, JECTBHE Ha >KUBBIE OPTraHU3MBI, IOJNlyYe€HHE M TPHUMEHEHHE. OKOJOTHYECKHE
po0JIeMBl, CBsI3aHHBIE ¢ OKcuoM yriepoaa (IV), runores3a rimo0ansHOTO MOTEIICHUS KIIUMaTa, TapHUKOBBIN
a¢dexT. YronpHas KHCIOTa U €€ CONlM, UX (U3MYECKHEe U XMMHUYECKHE CBOWCTBA, MOJYYEHUE W MPUMEHEHHE.
KauectBennas peakuuss Ha KapOoHaT-woHBL. Vcmonmp3oBaHme KapOOHATOB B OBITY, MEAWIIMHE,
MIPOMBIIIJIEHHOCTH U CEITECKOM XO3SHCTBE.



[TepBoHavanbHbBIC MOHITHA 00 OPTaHMYSCKUX BEIECTBAX KaK O COSAWHEHUSX yrieponaa (METaH, 3TaH,
STHUJIEH, alleTWICH, TaHOJN, TIWIEPUH, YKCycHas Kuciota). [IpupoaHpie MCTOYHUKH YTIEBOIOPOIOB (YTOJb,
MPUPOAHBIN ra3, He(Th), MPOLYKTHI UX MepepadoTKH (OCH3MH), HX POJIb B OBITY M mpoMblnuieHHOCTH. [loHsTHE
0 OHWOJOTMYECKM BaXKHBIX BEIIECTBaX: MXHUpax, OeNKax, yrieBojaX — W HX pOJU B IKU3HU UEJIOBEKA.
MarepuranbHOE €TUHCTBO OPTAaHUIECKIX M HEOPTAaHMIECKUX COCTMHEHHA.

Kpewmuwuii, ero pusmueckre u XUMUYECKIEe CBOICTBA, MOTydeHue U nmpuMeHerne. CoeTnHeHNs] KPEeMHUS
B mpupoxe. OOmue mnpexacraBneHuss o0 okcuae kpemuus (IV) u xpemnameBoit kucnorte. CHIMKAThI, UX
WCIIONB30BaHNE B OBITY, B MPOMBIIUICHHOCTH. BajkHelInne CTpoWTeNnbHBIE MaTepuaibl: KepaMUKa, CTEKJIO,
IIeMEHT, OeToH, ene300eToH. I[IpobimeMbl 0€30macHOTO WCIOIB30BAHUS CTPOUTEIBHBIX MAaTepHAIOB B
MTOBCEIHEBHOM XKU3HU.

Xumuueckuii IKcnepumenn .

M3ydeHue 00pas3IoB HEOPraHWIECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IIPOBEIEHNE KAYeCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI U HAOJIOJCHUE TMPU3HAKOB WX MPOTCKAHHMS, OIBITHI, OTPaXKAKIIue (PU3UdecKue U
XMMHYCCKAE CBOMCTBA TaJOICHOB W WX COCAMHCHUN (BO3MOXHO HCIIOJNIb30BAaHUE BHUACOMATCPUAIOB),
03HaKOMJICHHE ¢ 00pa3laMu XJIOPHAOB (TaJOreHUIO0B), O3HAKOMIICHHE C 00pa3IiaMi Cephbl B € COSTUHEHUIMHU
(BO3MOXHO HCITONIF30BaHUE BHAECOMATEPHAIIOB), HAOMIONEHUE TIpoIiecca OOyTIMBaHMs caxapa MoJ AeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTBI, U3yUYCHHUE XUMHUYCCKUX CBONCTB pa30aBJICHHOW CEPHOW KHCIOTHI,
MpOBEIeHIE KaueCTBEHHON peakluny Ha cysib(aT-uOH U HAaOMIOACHNE pU3HaKa e MPOTEeKaHHUs, 03HAKOMIICHHE
¢ (¢usnyeckuMHu CBOiicTBaMu a30Ta, ¢ochopa W WX CcOeAMHEHHH (BO3MOXKHO  HCIIOJIB30BaHUE
BUICOMATEPUAIOB), 00pa3amMu a30THBIX B POCPOPHBIX yI0OpEHHA, MOTy4YeHHE, cCOOUpaHue, paclo3HaBaHue 1
M3yYCHHUE CBOMCTB aMMHMaKa, MPOBEICHUE KAaUeCTBEHHBIX PEAKIIMA Ha NOH aMMOHUS U (oc(aT-uoH U U3yUCHHE
MPU3HAKOB WX MPOTEKAHUs, B3aWMOJCHUCTBHE KOHIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MeAbI0 (BO3MOXKHO
WCTIONB30BAaHNE BHICOMATEPHANIOB), W3YYEHHE MOJelledl KPUCTAJUIMYECKUX pemETOK anMasa, Trpadura,
¢dynnepeHa, O3HAKOMJICHHE C MPOLECCOM aACOpOLMU PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM TPOTHBOTA3a, MOIYYCHHE, COOMpaHne, paclio3HABAHUE M M3YYE€HHE CBOWCTB YTIIEKHCIIOTO rasa,
MPOBE/IeHIEe KaYeCTBEHHBIX peakiuii Ha KapOOHAT W CHIIMKAT-HOHBl M MU3yYEHUE MPHU3HAKOB WX MPOTEKAHMUS,
O3HAKOMIICHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIIICHHOCTH, PEeIlICHHE SKCIEPUMEHTAIBHBIX 3a]ad M0 TeMe
«BaxkHeille HeMeTallbl U UX COEAUHEHUS.

MeTaJuibl M MX COEIHHEHHS

OO0mmass XapakTepUCTHKA XUMHUYECKHX 3JCMEHTOB — METAJVIOB Ha OCHOBAaHMM UX TIOJOXKCHHS B
[Tepuonuueckoit cucreme xumudeckux siemeHToB [[. M. MenzaeneeBa u cTpoeHuss atomoB. CTpoeHue
MeTaiioB. MeTaluimueckasi CBSI3b W METAJUIMYEeCKash KPHUCTaUTMYecKas penrérka. DIeKTPOXUMUYECKHA PsijT
HamnpsoKeHUu MeTayuioB. Du3nmyeckue M XHMHUYecKHe CBoiicTBa MeTaiwioB. OOIIHe CIOCOOBI TONYYeHHUs
MeTtaisioB. [loHATHE O KOPPO3WM METayUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Kopposuu. CrutaBbl (CTainb,
YyTYH, TIOPATIOMUHAN, OPOH3a) ¥ UX PUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

Illenounple Metamibl: monokeHne B llepmomuveckoit cucteme xumudeckux osiemeHtoB J[. U
MeHeneeBa, CTpOeHHE WX aTOMOB, HaxoxJeHHe B Tpuponae. duzmyueckne W XUMHYECKHE CBOWCTBa (Ha
npuMepe Hatpus U Kanus). OKCHIIbI U TUAPOKCUIBI HATpUS W Kanwusl. [I[puMeHeHHe MIeIOUHBIX METAIOB U UX
COEIMHEHUN.

[IlenouHo3emenbHbIE METAIBl MarHuid M KalblMil: TmoJoxkeHnue B llepuoanueckoil cucreme
xuMuueckux anemeHToB JI. . MeHaeneeBa, CTpOEHUE MX aTOMOB, HaxOXJeHHE B mpupone. dusmyeckue u
XMMHYECKHAE CBOWCTBA MarHusl M Kanplug. BaxHeimme coeanHeHUs Kanblus (OKCHI, THAPOKCHI, COJIH).
’Ké€cTrocTh BOBI M CTIOCOOKI €€ yCTpaHeHUsI.

Amomuami: Tonokenne B llepmogmdeckoil cucreme xummueckux dnmementoB J[. . Menpgeneesa,
CTPOCHHME aTOMa, HaXOXJeHHEe B mpupoje. Dusnyeckre U XUMHUECKUE CBOWCTBA alrOMUHUS. AMQOTEpHBIC
CBOWCTBA OKCHUJIA Y TUAPOKCH]IA AITFOMHHUS.

Keneszo: nonoxenue B [lepuoguyeckoi cucreme xumuueckux anemeHToB /1. 1. Menneneesa, ctpoeHue
aToMma, HaxoXJeHue B npupoje. Pu3nuecknue U XuMHUYecKre CBOWCTBA kele3a. OKCHIIbI, THAPOKCUIBI H COJH
xene3a (1) u xenesa (I1I), ux cocras, CBOWCTBA U MOTyYSHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMl METaUIOB W CIUIABOB, HMX (PHU3MYECKHMMH CBOWCTBAMH, H3Yy4CHHE
pe3yNbTaTOB  KOPPO3WM  METALIOB  (BO3MOXKHO  HWCIIONB30BaHHE BHICOMATEPUANOB), OCOOCHHOCTEH
B3aMIMOJICHCTBUS OKCHJIA KalbllMd ¥ HATPUs C BOJAOH (BO3MOXHO HCIIONB30BAaHUE BHIEOMATEPUAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOJBI, MPOIECCa TOPEHHUS jKeJie3a B KHCIopoae (BO3MOXKHO MCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUS KAaUYECTBCHHBIX PEaKIIMH Ha MOHBI: MarHus, KajblHs, aTFOMHHHUS,
nuHKa, xene3a (1) u xeneza (III), mexu (II), HaOmOAEHNE W ONMMCAHKME MPOIECCOB OKPAIIUBAHUS ILIAMCHH
MOHAMHU HATpPHUs, KaJUs U KaJIbLKs (BO3MOXKHO HUCIIOJL30BaHUE BHICOMATEPHAJIOB), HCCIIEA0BaHNE aM(pOTEPHBIX



CBOWCTB THIPOKCHIAA AIIOMUHHMA M TUAPOKCHAA LHMHKA, PEUICHHE SKCIEPHUMEHTANbHBIX 3a1ad 10 TeMme
«BaxHeilye MeTauIbl ¥ UX COEAUHECHHUS.

XHMMHA M OKpYKaoIiasi cpefa

BemiectBa u Marepuansl B OBCEAHEBHOW JKM3HHU 4elloBeKa. be3omacHoe MCHONb30BaHHE BEIIECTB U
XMMHYECKUX peakuii B ObITy. [lepBas moMoIb Ipu XUMHYECKHIX 0)KOTaX M OTPABICHUSX.

XUMHYECKOe 3arpsi3sHEHHE OKpYXKaIomIeH cpensl (ImpenesibHas NOMyCTHMas KOHIIEHTpAlus BEIIEeCTB,
nanee — [11K). Poxp xuMum B pellieHHH 9KOJIOTHYECKUX MpoOIieM. 3HAKOMCTBO ¢ Tipodeccueil 3Koora.

Xumuueckuii IKcnepumenm:

M3ydeHne 00pa3ioB MaTepralioB (CTEKJIO, CTUIABBI METAIIOB, TOJMMEPHBIE MaTePHAIIBI).

Mesicnpeomemmuule cea3u

Peanuzanusi MeXmnpeIMETHBIX CBA3ed NpU HM3YYEHHUH XMMHUH B 9 Kilacce OCYLIECTBISIETCS 4epes
UCTIONb30BaHNE KaK OOIIMX €CTEeCTBEHHOHAYYHBIX NMOHATHH, TaK M MOHATHMH, SBISIOMINXCS CUCTEMHBIMH JUIS
OTACTBHBIX PEIMETOB €CTECTBEHHOHAYYHOTO LINKJIA.

OOmye ecrecTBEHHOHAYYHbIE MOHSTHS: HAay4dyHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
KJIaccuuKanys, mepuoJuIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTIMPOBAHNE, H3MEPEHHE, MOJIEITb, SIBJICHHUE,
MTapHUKOBEIN 3PP EKT, TEXHOIOTHS, MaTepHAJIBL.

Ousnka: MaTepus, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUI, H30TOIBL, PaJHOaKTHBHOCTD,
MOJIEKYJIa, DJCKTPUUECKUI 3apsj, MPOBOJHHMKH, IMOIYIIPOBOJHUKH, AUAIIEKTPUKH, (HOTODIEMEHT, BEIECTBO,
Teno, 00bEM, arperaTHOe COCTOSHHE BEIEeCTBa, ra3, pacTBOP, PAacCTBOPUMOCTH, KPHCTAJUTMYECKas PEHIETKa,
CIIJIaBBI, (I)I/I?)I/I‘-ICCKI/IC BCJIMYMHBI, CAWHUIBI HN3MEPCHHA, KOCMHUYCCKOC IMPOCTPAHCTBO, ILJIAHCTHI, 3Bé3I[I)I,
Connre.

buonorus: goTtocuuTes, npixanue, onocdepa, IKoCUcTeEMa, MUHEPAIbHBIE YIOOPEHNUS, MUKPOIIIEMEHTEHI,
MaKpO3JIEMEHTHI, TUTaTEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAJIBI, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAEMbIe, TOTLIHBO,
BOJHBIEC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA
JJMYHOCTHBLIE PE3YJbTATHBI

JImdaHOCTHBIE pe3yNbTaThl OCBOSHHUS TIPOTPAaMMBI OCHOBHOTO 00IIIero o0pa3oBaHus JOCTUTAIOTCS B XO/IE
00yYeHHUs] XUMHUH B €JUHCTBE Y4eOHOH M BOCHHTATECIHLHON AEATENBHOCTH B COOTBETCTBHH C TPaAMLIIMOHHBIMU
POCCHICKUMHU COLMOKYJNBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPHUHSATHIMH B OOIIECTBE
MpaBUJIaMd ¥ HOPMaMH TIOBEACHHA W CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHHS, CaMOpPa3BUTHA U
COLIMAIIA3ALUH YUaIIHXCA.

JInuHOCTHBIE pPE3ynbTaThl OTpPakalOT TOTOBHOCTh YYALIUXCA PYKOBOACTBOBATHCS  CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMIl M PACIIMPEHUE OMNbITA ACATENBHOCTU Ha €€ OCHOBE, B TOM 4YMHCIE B
YacTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHMUYECKOMY U HAy4YHOMY HacCJIEIUIO,
MMOHMMAaHWSl 3HAYEHUS XUMHYECKOH HAyKHM B JKH3HH COBPEMEHHOTO OOIIEecTBa, CIOCOOHOCTH BIAAEThH
JOCTOBEPHOM MH(pOpPMAaLMEeH O MEPeNOBBIX NOCTIKEHHAX M OTKPBITUSX MHUPOBOW W OTEUECTBEHHOW XMMHH,
3aWHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MUpPa U OOLIECTBA,;

2) rpaKIaHCKOr0 BOCIMTAHMSA:

MPEACTABICHAS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKIMYHOCTHBIX OTHOLICHHUHA B KOJUJICKTHUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeI0BATENbCKOM, TBOPUSCKON H
IPYTUX BHUIAX NEATENFHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW AESTEIHHOCTH IPU BBITOJHEHUH
y4eOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBITOJHEHUN XUMHUYECKIX SKCIIEPUMEHTOB, CO3JJaHIH YYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOTIOHMMAaHHUIO W B3aMMOIIOMOIIM B IpoOIecce 3TOW Y4eOHOH JesTenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJIEHHE WU MOCTYNKH CBOMX TOBAapHIIEH C MO3ULIUN HPAaBCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33pEHUECKHUE TPEICTaBICHUS O BEIIECTBE M XHUMHMYECKOM peaklMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTaBISIOIIME OCHOBY [JIsl MOHHMMAHMS CYIIHOCTH HAyYHOU
KapTUHBI MUPA, TPEACTABICHIS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3AX YeJIOBEKa C
NPUPOAHON CpelIo, O POJIM XUMHUH B NTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HaBaTebHbIE MOTUBBI, HAMPaBIICHHBIC HA TTOJYUYCHUE HOBBIX 3HAHUH MO XUMHHU, HEOOXOIUMBIE IS
00BsICHEHHS HAOIIOJaeMbIX MPOIECCOB M SIBIICHUH, IMO3HABATENHHOW, WHPOPMANMOHHOW W YHTATEIhCKOU
KYJIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHOM PadOThI ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH,
JOCTYIHBIMH TEXHUUECKHUMU CpPEICTBAMH HWH(POPMAIIHOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOy4YeHWI0 W T[I03HAHWIO, JFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOSKTHOM M UCCIIEIOBATEILCKON IEATEIIEHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH
W ypoBHsI 00yUueHHs B IabHEHIIEM;

4) ¢popMHpOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LICHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKH Ha
3[I0POBBI 00pa3 KU3HU, OCO3HAHUE TOCIIEJCTBUN U HEMIPHUSTHE BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS alKOroJIs,
HApKOTHKOB, KypeHUs), HEOOXOIUMOCTH COOJIOICHUS TIPAaBUII 0€30MaCHOCTH MPH O0PalIeHHH ¢ XUMHYECKUMU
BEIIECTBAMH B OBITY U pEaNbHOM KU3HU;

5) Tpy1oBOro BoCIUTAHUSA:

MHTEpeC K MPaKTHUYECKOMY H3YyUYCHHIO Mpodeccuil W TpyJda pas3iindHOTO pojia, YBaXKECHUE K TPYAY H
pe3yibTaTaM TPYyAOBON NESATENBHOCTH, B TOM YHCIE HA OCHOBE IMPUMEHEHHS NPEIMETHBIX 3HAHUM 1O XUMUH,
OCO3HaHHBI BHIOOP WHAWBHIYabHOW TPAaeKTOPHH MPOJODKEHUS 00pa30BaHUS C YYETOM JMYHOCTHBIX
WHTEPECOB M CHOCOOHOCTH K XHMHH, OOINECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIENIHOM
MpoQpeCcCHOHANBEHONW JICITEIFHOCTH ¥ Pa3BUTHA HEOOXOJIUMBIX YMEHHWH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaIBHON cpene;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH I[eJieco00pa3Hoe OTHOIICHUE K TMPHUPOJIe KaK UCTOYHHMKY JKM3HU Ha 3emJie, OCHOBe e&
CYIIECTBOBaHUsI, IOHUMaHUE [IEHHOCTH 3I0pPOBOT0 M Oe30macHOro odpasa *HU3HHU, OTBETCTBEHHOE OTHOIIECHHE K
cOOCTBEHHOMY (PHM3MYECKOMY W MCHUXHYECKOMY 3[0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIIOACHUS MpPaBMII
0e30macHOro TIOBE/ICHUs MPU paboTe C BEIIECTBAMU, a TAKKE B CHTYaIUsIX, YTPOXKAIONIMX 3I0POBBIO U KHI3HU
JTIOJIEH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydyaeMble PU U3YYEHUH XUMHH, ISl PELICHUS 3a7a4, CBSI3aHHBIX
C OKpyXarolled MpUPOJHOW CpEoi, i TOBBIIIEHHUS YPOBHSA JKOJOTMYECKON KyJIbTYpPbl, OCO3HAHHUS
ro0aIbHOTO XapakTepa OJKOJIOTUYECKUX TpOoOJIeM M IyTeld WX pelleHWs TOCPEJCTBOM METOJOB XUMHHU,



OKOJIOTHUYECKOIr0 MBIIIICHUA, YMCHHA PYKOBOJACTBOBATHECA HM B HOSH&BﬁT@HBHOﬁ, KOMMYHPIKaTI/IBHOﬁ n
COLIHaHLHOI;'I MIPAKTHUKEC.

METAINIPEJIMETHBIE PE3YJIbTATBI

B cocTtaBe meranpenMETHBIX Pe3ylbTAaTOB BBLACISIOT 3HAYMMBIEC A7l (POPMHUPOBAHHUS MHPOBO33PEHUS
oOlIeHay4YHble TOHATHA (3aKOH, TEOpHs, MPUHLMII, TUMNOTe3a, (aKT, CUCTEMa, MPOIECC, SKCHEPUMEHT H
IpYyToe.), KOTOpPBIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeIMeTax W I03BOJISIIOT Ha OCHOBE
3HAaHUM W3 3THX HpeAMEToB (OPMHUPOBATH NPEACTABICHHE O ILEJIOCTHOM HAay4yHOH KapTHHE MuUpa, |
yHUBEpCalbHble YyueOHble JeicTBUS (TMO3HAaBaTENbHBIE, KOMMYHUKAaTHBHBIC, PETYJSTUBHBIE), KOTOPHIE
obecrieunBarOT (POpPMUPOBAHNE FOTOBHOCTH K CAMOCTOSITEIBHOMY IUTAHUPOBAHUIO U OCYILIECTBICHUIO Y4€OHOM
NeSITEbHOCTH.

IMo3naBaTesbHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA

Ba3oBble Jornyeckue aeiicTBUs:

YMEHUS UCIIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHUS] IPU OCBOEGHUM 3HAHUM: PACKPBIBATh CMBICI
XMMUYECKUX TIOHATHH (BBIOCHATH HMX XapakTepHble NPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMH
MOHATHSIMHU), UCTIONIL30BATh MOHSTHUS I OOBSICHEHUS! OTIENBHBIX (DAKTOB M SBICHU, BBIOMPATh OCHOBAHHS U
KPUTEpPUU Ul KJIACCHU(PUKAMM XUMHUYECKHX BELIECTB W XUMHUYECKMX DPEAKLUH, yCTaHaBJIMBaTh HNPUYMHHO-
CIICACTBCHHbIC CBSI3U MEXKIY OOBEKTaMH H3Y4YCHHS, CTPOHUTH JIOTHUECKHE pACCYXKIEHHUS (MHIYKTHUBHBIE,
ACOYKTHUBHBIC, 110 aHaJIOI‘I/II/I), JC€JIaTh BBIBOJAbBI U 3aKJIIIOUCHUS,

YMEHHUE IPUMEHSThH B IIPOLiecce MO3HAHUS MOHATHS (MPEIMETHBIE U METApeIMETHBIE), CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEJIN, UCTIONB3YEMbIE B XUMHH, ITPeoOPa30BbIBATH MIMPOKO NMPUMEHSEMbIE B XUMHH MOAEIbHbIC
MpeICTaBICHUs] — XUMUYECKUH 3HaK (CHMBOJ 3JIEeMEHTa), XMUMHUecKass (opMylia U ypaBHEHHE XHUMUYECKOM
pakuun — Ipu PpCUICHUU y‘-IC6HO'HO3HaBaTCJII)HBIX 3aJga4, C y‘IéTOM 9TUX MOIACIBbHBIX HpCI[CTaBJIeHI/II\/'I
BBISIBIISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE NPHU3HAKA H3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XMMUYECKUX PEaKLHi, BEIIBIATH OOIINE 3aKOHOMEPHOCTH, IPUUYMHHO-CIICCTBEHHBIE CBSI3U U IIPOTHBOPEYHS B
HN3y4YaCMBbIX IIPOHECCCAX U SABJICHUAX.

ba3zoBrble ucciienoBare/ibcKkue 1edCTBHA:

YMEHHE HCIOJIb30BaTh IIOCTABICHHBIE BOIPOCHl B KayecTBE HHCTPYMEHTa IO3HAHUS, a TaKkKe B
KadyeCTBE€ OCHOBBI AJIs1 (bOpMPIpOBaHI/ISI THUIOTE3BI 11O MPOBEPKE MPABUIIBHOCTU BHICKA3bIBACMbBIX Cy)KI[CHI/II\/'I;

HpI/IO6peTCHI/IC OIIbITA IO IJIAHUPOBAHUIO, OPraHU3allui U MPOBCACHUIO YUCHUYCCKUX SKCIICPUMCHTOB,
YMEHHE HaOMI0JaTh 3a XOIOM MpOIECca, CaMOCTOSTEIbHO NMPOrHO3UPOBATH €r0 Pe3yibTaT, (OpMYIHPOBATH
O606H.[eHI/IH U BBIBOABI II0 peE3yJibTaTaM HpOBeIléHHOFO OIIbITa, HCCICAOBaHHsA, COCTaABJIATH OTYeT O
MpoJieIaHHON paborTe.

PaGora ¢ nundopmanueii:

yYMEHHE BBIOMpAaTh, aHAJIM3UPOBATh W HMHTEPHPETHPOBATH MH(YOPMAILMIO PA3IUYHBIX BUAOB U (GopM
MIPE/ICTABICHUS, TONIYy4aeMyl0 W3 pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJIApHAs JUTEepaTypa XHUMHYECKOTO
coJiep)KaHusl, CIIpaBOYHBIE IOcoOus, pecypchl MHTepHeTa), KPUTHYECKH OLICHMUBATh NPOTHUBOPEUYUBYIO H
HEIOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TPUMEHATh pa3iMYHble METOJIbl M 3alpochl NpPU TOWCKe W 0oTOOpe HHGPOPMAUU U
COOTBCTCTBYIOIIMX OaHHBIX, HeO6XOI[I/IMI)IX JJIA  BBIITOJIHCHUA y‘-IeGHI)IX N IIO3HABATCJIIBHBIX 3aJa4
OIIPEeNIEHHOTO THIIA, IPHOOPETEHUE ONbITa B O0JIACTH HCHOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOI‘I/II‘/II, OBJIAJICHUC Ky.]'IBTypOI\/'I AKTUBHOTI'O HCII0JIb30BaHUA Ppa3JInYHbIX IIOMCKOBBIX CHUCTEM,
CaMOCTOSITEIBHO BHIOMPATH ONTUMATIBHYIO QOPMY MPEICTaBICHUS HHPOPMAIIUHN U WILTIOCTPUPOBATH pelllacMble
3aJjaud HECJIOKHBIMHU CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduku 1 uX KOMOUHALUSIMHE;

YMEHHE HCIIONb30BaTh M aHAJIM3MPOBATh B MPOLIECCE YUYEOHOM M HCCIEA0BATENbCKOM NeSTEIbHOCTH
WH(GOPMAITUIO O BIUSHUH MPOMBIIINIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY’KaIoIIei
HPUPOJHOU Cpeabl.

KoMMyHHKaTHBHBIC yHUBeEPCAJIIbHBIE y4eOHbIE eliCTBHSA:

YMEHHS 33JaBaTh BOMPOCH (B XOfe Auajnora U (WInM) AUCKYCCHH) MO CYIIECTBY OOCYXAaeMOil TeMBl,
(hopMyIHpOBaTH CBOW MPEIIOKEHUS OTHOCUTEIHHO BBITTOJIHCHUS MTPEIJIOKCHHON 3a1a9H;

YMEHHUSl TPEACTAaBIIATH IIOJyYEHHbIE pPE3YyIbTaThl IO3HABATEIbHOM JESTEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaxX; JeNaThb MPE3CHTAlMI0 PEe3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO OSKCIEPUMEHTa
(J1abopaTOpHOTo OIIbITa, JTJAOOPATOPHOM PAOOTHI 110 UCCICIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOT0 ITPOEKTa);

YMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HaBaTeNbHOHM U
HCCIIEI0BATENbCKOM AEATENFHOCTH IPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4éTa OOLIMX WHTEPECOB
1 COorjacoBaHUs HO3I/IHI/Iﬁ (O6CY)K21€HI/I$[, oOmeH MHCHUAMU, «MO3I'OBBIC ITYPMBD», KOOPpJAUHAIIUA COBMECTHBIX
NEHCTBUH, OTIpEICIICHNE KPUTEPHEB TI0 OIICHKE KaueCTBa BEITIOJHEHHOMN padOTHI U IpyTHE).



PeryjasiTuBHbBIE€ YHMBepPCaJbHbIE yUeOHbIE A€l CTBUA:

YMCHHE CaMOCTOSITENILHO  ONpEACNATh  Ied  JCATEIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBAaTh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEILHOCTh, BBIOMpATh HauOoJee
a¢dhexkTuBHBIE CIMOCOOBI pelIeHrs y4YeOHBIX W TIO3HABAaTENbHBIX 33/1a4, CAMOCTOATEIHHO COCTABIATH WIH
KOPPEKTUPOBATh MPEIOKEHHBIN aJTOPUTM JESHCTBUI MPH BHIMOJIHCHUU 3a/IaHUl ¢ YYETOM MOTYYCHUS HOBBIX
3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE TIOJYYCHHOTO Pe3yIbTara
3asBJICHHOM IIeTTH, YMEHHE UCIIONIL30BATh U aHATU3UPOBATh KOHTEKCTHI, TIPEJIaracMbple B YCIIOBUH 3aJJaHHH.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe mpenMEeTHBIX pe3yabTaTOB IO OCBOEHHUIO O0S3aTENBHOTO COIEPIKAaHUs, yCTAaHOBIEHHOTO
TaHHOHN (enepalibHONW paboyell MporpaMMOid, BRIAEISIOT: OCBOCHHBIE yUAIIUMHUCS HAYYHbIE 3HAHUSA, YMEHUS H
Coco0bI AeHCTBHM, criennpuiecKue A TpeAMETHON 00nacTi «XUMHUs», BUABI JESITETBHOCTH IO MOIyYSHUIO
HOBOTO 3HaHWS, €r0 WHTEPIpETallH, NPeoOpa3oBaHMIO M MPUMEHEHHIO B PAa3TUYHBIX YYEOHBIX M HOBBIX
CUTYyaLUsX.

K xoHmy oOydeHus B 8 kJiacce mpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y yUAIIUXCSl YMEHUH:

o PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHUX ITOHATHUIL: aTOM, MOJIEKYJa, XUMHUECKHH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OIXHOPOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENbHAS
aTOMHAs U MOJICKYJISIpHAsl Macca, KOJIWYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast 10JIs1 XMMHUYECKOTO
JJIEMEHTA B COCAWHEHHH, MOJSIPHBIA OOBEM, OKCHI, KHCIIOTa, OCHOBAHHWE, COJIb, AJIEKTPOOTPULATEIHHOCTS,
CTEIICHb OKHCIICHHUS, XUMHYECKas peakuus, KiIacCHpHUKauus peakuuil: peakUud COeIWHEHUs, peakKluu
Pa3NoXKEHMs, PEaKkUUU 3aMELICHHs, PEaKIU OOMEHa, 9K30- M 3HIOTEPMHUUYECKHE PEaKLHH, TeII0BOH 3 deKT
peaknuu, Sapo aToMma, MJIEKTPOHHBIM CIIOW aroma, aToMHas OpOHTanb, pajlyc aroma, XUMHYecKas CBS3b,
MOJIIpHAsl U HEMOJspHas KOBAJEHTHAs CBSA3b, MOHHAS CBSA3b, MOH, KaTHOH, aHMOH, pacTBOp, MaccoBas JOJs
BemiecTBa (TIPOIICHTHAS KOHIIGHTPAIINsI) B PaCTBOPE;

o WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX HOHSITHH M NPUMEHSATH 3TH MOHATHS
IIPY OIIMCAHUH BELIECTB U UX NPEBPALLICHUI;

o WCTOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJISI COCTaBleHHs (POpMyn BEIIECTB M ypaBHCHHI
XUMUYECKUX PEaKLIUii;

o OIIPENEIATh BAJIEHTHOCTH ATOMOB 3JEMEHTOB B OWHAPHBIX COCIAWHEHUSX, CTEIEHb OKHCICHUS
3JIEMEHTOB B OMHApPHBIX COCIMHEHHMSX, IPUHAAJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCY COCAMHEHHH IO
¢dbopmynam, BUJ XUMUYECKOH CBS3U (KOBAJICGHTHAS! M HOHHAs) B HEOPraHUYECKUX COEANHCHHUSAX;

. packpbiBaTh cMbichn Ilepmonmnueckoro 3akoHa J[. WM. Menaeneesa: J€MOHCTpUPOBATH
MOHMMaHUE TEePUOANYECKON 3aBHCHMOCTH CBOWCTB XHUMHYECKHMX DJJIEMEHTOB OT UX TIOJOXEHHS B
[lepuoanueckoil cucTeme, 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOT'O YUEHHUS, 3aKOoHa ABOTaipo;

o ONMCHIBATh W XapaKTepu3oBaTh TabnuuHyro Qopmy [lepromudeckoil CHCTEMBI XUMHUYECKHX
SIIEMEHTOB: Pa3NiMvaTh MOHATHS «TJaBHas moArpynna (A-rpynma)» U «mobounas noarpynmna (B-rpymma)y,
Majble W OOJbIINE TEPHOABI, COOTHOCUTH O0O3HAUEHHUs, KOTOpble uMMeloTcss B Tabnuie «llepmomndeckas
cucreMa xumuueckux snementoB [[. 1. MenpeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa, oOliee YHCIO 3JEKTPOHOB W PaCIpesieieHue HX 110
3JIEKTPOHHBIM CJIO0SIM);

o KJ1accu(UIMPOBATH XUMHUUECKUE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE PEAKIIUH
(1o yMCny M cOCTaBy y4acTBYIOLIUX B PEAKIHH BEILECTB, 10 TEIULIOBOMY 3P QeEKTy);

o XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIECTB PAa3IMYHBIX KIACCOB,
MOATBEPIKas ONMCaHUE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUUECKUX pEaKIuii;

o MIPOTHO3UPOBATh CBOICTBA BENIECTB B 3aBHCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUS XUMHUUECKHX TPEBPALICHUNA B PA3IUIHBIX YCIOBHSIX;

o BBIUUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISAPHYI0 M MOJIIPHYIO Macchl BEILECTB, MACCOBYIO JIOJIIO

XHMHUYECKOTO 3JIeMeHTa 1o (GopMyJie coeIMHEeHHs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIINH;

o MIPUMEHATH OCHOBHBIE OTEPAlliy MBICITUTEIHHON NESTETFHOCTH — aHAJIN3 U CHHTE3, CPaBHEHUE,
0000IIIeHre, CHCTEMATU3AINI0, KIACCU(PUKAIMIO, BBISBICHUE TMPUYMHHO--CIICJICTBEHHBIX CBS3€H — JUIs
W3YUYCHHS CBOWMCTB BEIIECTB M XUMHUYCCKHX PEAKIHii, ECTECTBEHHO-HAYYHbIE METOIbI TIO3HAHMS — HAOIIO/IeHHE,
HU3MepeHHne, MOAEIUPOBaHUE, IKCIIEPUMEHT (peaibHbII U MBICIICHHBIH);



o CJIeIOBATh MPABUIIAM TIOJIB30BAHNS XUMHUYECKOH MOCYION U TaOOPaTOPHEIM 000pYyIOBAaHUEM, a
Takke MpaBuiIaM OOpAIeHNs C BEMIECTBAMH B COOTBETCTBUH C HHCTPYKIHSMU IO BBIITOIHEHHIO JTA00PATOPHBIX
XMMUYECKUX OMNBITOB II0 IOJYYEHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIISCTB (BOXOpPOJAa M KHCIOPOAA),
MIPUTOTOBJICHUIO PAacTBOPOB C OMNpPEAENEHHOM MAaccOBOM J0Jell pacTBOPEHHOIO BEILECTBa, IJIAHHUPOBATh M
MPOBOIUTHh XWMHUYECKHE JKCIEPHMEHTHl 10 PACIO3HABaHUIO PACTBOPOB MIENIOYEH M KHCIOT C TOMOIIBIO
WHINKATOPOB (JakMyc, (heHondTanent, METUIOPaHX U JPYTHUe).

K xoHmy oOydeHus B 9 KJiacce NMpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y yUAIIUXCS YMEHHIA:

o PacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHNA: XUMUYECKHHA AJIEMEHT, aTOM, MOJIEKyJa,
WOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CJI0XKHOE BEMIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPHUIIATEIbHOCTD, CTETICHD
OKHCJICHUS, XUMHUYECKasl Peaklusi, XMMHUECKas CBsI3b, TEIJIOBOH 3()(EKT peakuuu, MOJb, MOJISIPHBIH 00BEM,
pPacTBOp, D3JEKTPOJUTHL, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs TUCCOIMAINS, PEeaKIMu HOHHOTO oOMeHa,
KaTrajam3aTop, XHUMHYECKOe paBHOBecHe, OOpaTUMble W HEOOpaTHMBIE PEaKIH, OKHUCIHTEIHHO-
BOCCTAHOBUTENBHBIE PEAKIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAaHOBJIEHME, AJUIOTPOIHA,
aMQOTepHOCTb, XUMHYECKas CBs3b (KOBaJICHTHAs, WOHHAs, MeTalIM4YecKas), KpHCTaUIMYecKas peléTka,
KOpPpPO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKON pEaKIUH, MPEAEIbHO HomycTuMas KoHueHTpamus 11K
BELIECTBA;

o WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHATHUN M NPUMEHSTH 3TU MOHITHA
MIpH OMMCAHMU BEIIECTB U UX MPEBPALLCHHUIA;

o WCIIONb30BaTh XMMHUYECKYI0 CHUMBOJHKY JJIsi COCTaBJeHHS (OPMYN BEIIECTB M ypaBHEHHH
XUMUYECKUX PEaKLIHi;

o OTIPEETSATh BAJICHTHOCTh M CTENEHb OKUCICHUS XHMHYECKHX JJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OMPENeTIEHHOMY KJIacCy COSAMHEHWH 1Mo (QopMmyrnaM, BUJ
XAMUYECKOH CBs3U (KOBaJEeHTHAs, MOHHAS, METaJLTMUECKas) B HEOPraHMYECKUX COCAMHEHHUSIX, 3apsiyi HOHA IO
XUMHYECKON QopMmyre, XapakTep cpeabl B BOAHBIX pPAacTBOpax HEOPTraHWYECKWX COEAMHEHWH, THII
KPUCTAIUTHYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

. packpeiBaTh cMmbici Ilepuoanueckoro 3akona [[. M. MeHneneeBa M IE€MOHCTPUPOBATH €O
MOHWMAaHUe: OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyto (opmy Ilepromuveckoil CHUCTEMBI XHUMHUYECKUX
AIIEMEHTOB: Pa3liMvaTh MOHATHS «TJaBHas moArpynna (A-rpynma)» U «mobounas nonrpynmna (B-rpymma)y,
Majble W OONBIINE TMEPHOABI, COOTHOCHTh OOO3HAYCHHs, KOTOPHIE WMEIOTCS B MEPHOAMYECKOW TabmuIe, C
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB | 3apsi siipa, o0liee 4nciio
AIIEKTPOHOB M PacIpeielieHUue UX 10 IEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHe 3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB 3JIEMEHTOB H MX COEIMHEHUI B Mpejenax MajbiX MEPUOO0B U TIIABHBIX MOJTPYII C YYETOM CTPOSHUS
WX aTOMOB;

o KJ1accu(UIMPOBATh XUMUUECKUE DJIEMEHTHI, HEOPraHUYEeCKUE BEIIECTBA, XUMHUYCCKHE PEaKIINN
(o 4MCIly ¥ cOCTaBy yYacCTBYIOIIMX B PEaKIMH BEHICCTB, MO TEIUIOBOMY 3((EKTy, 0 U3MEHEHHUIO CTeleHen
OKHCIICHUS] XUMHUYECKHX IJIEMEHTOB);

o XapaKTepu30BaTh (OMHCHIBATH) OOIIMEe M Ccrenu(UYecKue XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIO)KHBIX  BEIECTB, IIOATBEPXKIas OINHCAaHWUE TpPUMEpaMHd MOJIEKYISPHBIX H HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

o COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIMTHYECKON TUCCOIMAIIMM KUCTIOT, IIEN0Yel U CoJieH, MOJIHbIe
U COKpall€HHBbIC YPaBHEHHS peEakluMid HOHHOIO OOMEHA, YypaBHEHUS peakiui, MOATBEPKIAIONIUX
CYIIECTBOBaHUE TEHETHUECKON CBS3M MEXIY BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

o pPacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-BOCCTAHOBUTENBHBIX  pPEAKUUH  MOCPEACTBOM
COCTaBIICHHS DIIEKTPOHHOTO OaaHca 3THX PEaKIIHii;

o MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BOZMOKHOCTH TIPOTEKAHUS
XUMHYECKUX MTPEBPAIICHUN B Pa3TUYHBIX yCIOBHAX;

o BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MACCOBYIO JOJIIO
XMMUYECKOro 3JeMeHTa Mo (popMysie coeTMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIINH;

o COOJIO/IaTh TpaBUJIa MOJIb30BAHUS XUMHYECKOH MOCY0H U TabopaTopHBIM 000pyIOBaHUEM, a
TaKkke MpaBuia oOpameHus ¢ BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKIMSIMHE IO BBITIOJHEHHIO Ja00OpATOPHBIX
XMMUYECKUX OTBITOB I10 MOJTYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELUIECTB (AMMHAKa U YTIEKHCIIOTo ra3a);

o [IPOBOANTH PEAKIMH, IOATBEPHAAOIIME KAYeCTBEHHBIM COCTaB pPa3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJOpHA-, OpoMHI-, HMOAMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cynbdar-,



THUAPOKCHUI-MOHbI, KATUOHBI aMMOHUA W MOHBI U3YUYCHHBIX METAJIJIOB, IIPUCYTCTBYIOINHME B BOJAHBLIX pacCTBOpax
HCOPTaHNYCCKUX BCIICCTB,

L MNPUMCHATH OCHOBHBIC OIICpaIliuiu MBICIUTEIILHOM ACATCIIBHOCTU — aHAJIN3 U CUHTC3, CPABHCHUC,
0606HICHI/IC, CUCTEMATU3alUIO, BBISBJICHNUEC MPUYNHHO-CIICACTBCHHBIX CBsI3CH — IJIA U3y4YCHUA CBOMCTB BCIICCTB
n XHUMHYCCKHX peaxunﬁ, €CTCCTBCHHO-HAYYHbBIE METOAbl IIO3HAHUA — Ha6J'IIOI[€HI/Ie, HU3MECPECHHUE,

MO/JICJINPOBAHKE, SKCIIEPUMEHT (pealbHbIi U MBICTICHHBIN).



TEMATUYECKOE IIVIAHUPOBAHHUE

8 KVIACC
Ne HaunMeHoBaHue pa3jeiioB U TeM NPOIrpaMMbl KonuyectBo yacoB JJleKTpoHHBbIE (U (poBLIE)
n/m Beero KonTpoabhbie MpakTnyeckue o0pa3oBaTe/ibHbIe PecypChl
padoThI padoThI
Pasnea 1. [lepBoHayanabHble XUMAYECKHE TIOHATHS
11 Z(;l\gljfb; sgﬁHign%iii? €CTECTBO3HAHMSI U IPAKTHYECKON 5 5 Bubmiorexa LOK
https://m.edsoo.ru/7f41837c
1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIHH 15 1
Hroro mo pasneny 20
Pa3znen 2. Baxkneiinue npeacTaBuTe Il HEOPraHMYECKUX BElIECTB
2.1 | Bozayx. Kucnopon. Ilonsitie 06 okcumax 6
2.2 | Bogopogn. lloHsiTHe 0 KHCIOTaX M COTSX 8 1 bubmmorexa [IOK
2.3 | Boga. PactBopsl. IToHsiTre 06 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
2.4 | OcHOBHBIE KJIacChl HEOPTAHUYECKUX COSAMHEHHN 11 1 1
Hroro mo pasneny 30
Paspea 3. [lepuoanyecknii 3axkon u [lepnoanyeckasi cucrema xumudeckux 3jaemMeHToB JI. . MengeieeBa. CtpoeHune aToMoB. XHUMHYeCKas CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKnmn

ITepunonnueckuii 3akoH u Ilepuoauueckas cucrema

3.1 xumudeckux 3eMeHToB /. . Menneneera. CTpoeHne aToma ! bubnuoreka [{OK
39 Xumudgeckast cBsA3b. OKUCINTEILHO-BOCCTAHOBUTEIIBHEBIC 8 1 https://m.edso0.ru/7f41837¢
peakiuu
Wtoro no pasneny 15
PesepBHOE Bpems 3 bubimorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5
9 KJIACC
KoanuecTBo yacoB
N HaunmeHnoBaHue pa3aesioB U TeM MPOrpaMMBbl JJICKTPOHHEIE (11U PPOBLIC)
n/m pasi porp Bcero KonTposbHbie IpaxTHaeckne o0pa3oBaTeJibHbIE PECYPChI
padoThI padoThI
Pa3zpnen 1. BemecTBO M XUMHYeCKHE PeaKIUU
11 gliizgngne 1 yriayOeHue 3HaHU OCHOBHBIX Pa3JelioB Kypca 5 1 BuGmiorexa [IOK
- https://m.edsoo.ru/7f41a636
1.2 | OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYCCKHUX PEaKIi 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

SHGKTpOﬂI/ITI/I‘-ICCKaH Jucconualims. XHUMHUYECKHE pcakuunu B

1.3 8
pacTBopax
HWroro mo paznemy 17
Pa3znen 2. HemeTanibl 4 UX COeIMHEHUS
21 OO01mas XxapakTepUCTHKA XUMUIECKHX 31eMeHTOB VIIA- 4
' rpynimsl. ['anoresst
OO6mmas xapaKTepUCTHKA XUMHISCKHUX AJIEMEHTOB VIA-
2.2 R 6
rpynnsl. Cepa u €€ coeTMHEHHS Bubmmoreka [IOK
23 OO0mas xapaKTepUCTUKA XUMMHYECKUX DJICMEHTOB V A-TPYIIITBI. 7 https://m.edso00.ru/7f41a636
' A3oT, dochop u X coequHEeHUS
24 O01mas XxapakTeprUCTHKa XUMHUIECKHUX dJIeMEHTOB [V A- 8
' rpynnsl. YIIIEpo U KPEMHUHN U UX COEITMHEHHUS
Hroro no pazaeny 25
Paszpnen 3. Merajuibl U MX COeIMHEHUSI
3.1 | OOmue cBOMCTBA METAILJIOB 4 bu6nunoreka IJOK
3.2 | Baxuelinmuye MeTaJIbl U UX COCIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumus U okpyskaonias cpeaa
4.1 | BemecTBa U MaTepUalbl B )KU3HH YEIOBEKA 3 bubmorexa LHOK
https://m.edso00.ru/7f41a636
Hroro no pazzaeny 3
PesepBHoe Bpems 3 buGmorexa LHOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

YYEBHO-METOAUYECKOE OBECIHHEYEHHUE OBPA30BATEJIBHOI'O [TPOLHECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1J1S1 YUEHUKA
e Xumus, 8 xmacc/ 'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., AKumoHepHOE OOIIECTBO
«UznarensctBo «IIpocBemenme
e Xwumus, 9 wkmace/ [abpuensu O.C., OctpoymoB WU.I'., CnankoB C.A., AKIMOHEpPHOE OOIIECTBO
«UznarensctBo «IIpocBemeHue

METOAUYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

e Xumus (6a3oBblii ypoBeHb). Peanmmszaums TpeGoanuit ®I'OC ocHOBHOTO 00IIEro oOpa3oBaHUSL:
MeTtoandeckoe mocodbue mist yuurens / KaBepuna A. A., ITuuyruna ['.B.; mox pen. I'. B. Iluuyrunoii. M.:
OI'BHY «UHuCcTHTYT cTparteruu pa3Butus oopasoBanus PAO»

e Meroauueckue peKOMEHIAIMH Mo GOpMUPOBaHUIO (HYHKIIMOHANEHOW IPaMOTHOCTH ydammuxcs 5-9
KJIACCOB C WCIIOJIb30BaHWEM OTKPBITOTO OaHKa 3aJaHuil Ha Mu(pPOBON TaTdopMme MO MIECTH HANPaBICHHIM
(YHKIMOHANBEHOW TPaMOTHOCTH B y4eOHOM Iporecce W il MPOBENEHHs] BHYTPHILKOJILHOTO MOHHMTOPHHIA
(dbopmupoBaHus (PyHKIMOHATBHOW TrpaMoTHOCTH yuarmxcs / mox pea. . C. Kosaneroit. M: ®I'BHY
«MHCTUTYT cTpaTeruu pa3Butus oopazosanust PAO»

e [lpenogaBaHue ecTECTBEHHO-HAYYHBIX MPEIMETOB B YCIOBHUSAX OOHOBJICHHUS COJEp)KaHUS OOIIETO
oOpaszoBanus: MeToauueckoe nocooue / [Ilentun A.1O., 3arpannynas H.A., Hukumosa E.A. u np.]; oz pen.
A.IO. Ilentuna

HHUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
e bubmmorexa [{OK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

