MUHUCTEPCTBO MPOCBELIEHUA POCCUMCKON ®EIEPALIMN

MunmcTepcTBO 00pazoBaHus CTaBpOIOILCKOIO Kpast
Otnen oOpa3oBaHus aaMUHUCTpAK VI300UIbHEHCKOTO MYHHUIIAIIATBEHOTO

PACCMOTPEHO

Ha 3acenanud 1IIMO yuureneit
€CTECTBEHHOHAYUHBIX U
XyZIOXKECTBEHHO —
TEXHOJIOTHUECKUX JUCLIUIUIUH

Tl

«28» aBrycra 2024 r.
IIporokon Ne 1

Uepkammna C.A.

OKpyra
MBOVY «COIII Nel6» IMOCK
SR
CornacoBaHo S EB ,,;
Ha 3aceganuu 1IIMC S MBI «COILL Nel6y»
MBOY <<CO]_IJ Nel6»y UMO YRI5
Py
7 (7 X opozoBa JL.H
C.M Antiescras 2024r.

«29» aBrycra 2024r.
ITporoxon Ne 1

PABOYAS IPOTPAMMA
(ID 4407209)

yueOHOro npeamera «Xumus. ba3oBblil ypoBeHb»

T oOydaromuxcs 8§ — 9 kimaccoB

11.Conaeunomobek 2024-2025y4.ron



IHHOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa mO XuUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSl COCTaBICHA Ha OCHOBE
TpeOOBaHMII K pe3ylbTaTaM OCBOSHHS OCHOBHOH 00pa30BaTENbHON MPOTrpaMMBl OCHOBHOTO OOIIEro
obpazoBanns, npeactaBieHAEBIXx B PI'OC OO0, a Takxke Ha ocHOBe (emepalbHON padodeil mporpaMMbl
BOCTIUTAHUS U C Y4ETOM KOHLEMIHMH IpernojaBaHus yuyeOHOro mpenmera «XUMHUS» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickoit @enepanuu.

IIporpamMMa Mo XMMHUU JaéT MPENCTABICHUE O LENAX, OOIIEH cTpaTeruu OO0y4eHUs, BOCITUTAHUS U
pa3BUTHs OOYYAIOIIUXCSl CPEACTBAMHU y4eOHOrO NpeAMeTa, yCTaHaBIMBAET 00s3aTeNbHOE MpPEeAMETHOE
coJiep>kaHue, peyCMaTpUBAET paciipeiefieHe ero Mo KjaccaM U CTPYKTypHUpPOBaHUE 110 pa3zeiaM U TeMaM
MPOTpaMMbl TI0 XUMHH, ONPEIENCT KOJNUYCCTBCHHBIE U KAUECTBEHHBIE XaPAKTEPUCTUKU COJICPKAHUS,
PEKOMEHTyEeMYI0 TIOCIIEI0BATEILHOCTh U3YUYCHUS! XUMUHU C YIETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3€il, JIOTMKH yueOHOTro mpoliecca, BO3PacTHBIX OCOOCHHOCTEH 00Yy4aloUIMXCsl, ONpeAessieT BO3MOKHOCTH
mpeaMeTa JUIs peanu3anuy TpeOOBaHHN K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl
Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs, a Takke TpeOOBaHWI K pe3yibTaraM OOYyYeHHS XVUMHH Ha
YpOBHE Iieliell W3y4YeHWsT MpeaMeTa W OCHOBHBIX BHJOB YYeOHO-IIO3HABATEIBLHOW JESITEIHHOCTH
00yJaroerocst o OCBOCHUIO yUeOHOTO COJICPKAHMS.

B 00yueHnn XMMHUU OOJIBIIOE 3HAYCHHUE UMEET IKCIIEPUMEHT. AHATIM3UPYS PE3YNIbTaThl POBEAEHHBIX
OTIBITOB, yUaIlluecsl YOXKIAITCS B TOM, YTO T€ WJIM WHBIE TEOPETHUCCKHUE MPECTABICHUS COOTBETCTBYIOT
WIK TPOTUBOpPEYAT PEATbHOCTH. TONBKO OCYIIECTBISII XUMHYECKHH SKCIEPUMEHT MOXKHO IPOBEPUTH
JOCTOBEPHOCTh MPOTHO30B, CICNAHHBIX Ha OCHOBAaHMH TEOPUHU. B mpoliecce 3KCIepUMEHTATBHOW paboOThI
y4aIuecs MPUOOPETAIOT OMBIT MO3HAHUS PEATbHOCTH, SBJISIFOIIUICS BaXKHBIM 3TarioM (OPMHUPOBAHUS Y HHX
yOexXIeHHH, KOTOPBIE, B CBOIO OY€pellb, COCTABISIOT OCHOBY HAYYHOTO MHUPOBO33PEHH.

Lentpsl 06pa3oBaHMsl ecTECTBEHHOHAY4YHOH HampaBleHHOCTH «Touka pocra» co3maHbl CIENTbIO
pasBUTHA y OOYYAIOIIMXCS ECTECTBCHHOHAYYHOH, MAaTeMAaTHUECKOW, HH()OPMAIMOHHOW TPaMOTHOCTH,
(dbopMHpOBaHUSI ~ KPUTHYECKOTO M KPEaTUBHOIO  MBINUICHHS,  COBEPIICHCTBOBAaHHS  HABBIKOB
€CTECTBCHHOHAaYyYHO! HAIPaBJICHHOCTH, a TaKKe JJIsl MPaKTHYECKOH OTpaboTKH yuyeOHOro MaTepuaia Io
y4eOHOMY MpeaMeTy « XuMUD.

[IpodunbHBIE KOMITIEKT 000OpyHOBaHUS MOXET OBITh BEIOpaH JuIA  OO0IIE0Opa30BATENBHBIX
opraHuszanuii, UMEIMX Ha MOMEHT co3laHus neHTpa «Touka pocra» HaOop cpeacTB OOydeHHs U
BOCIIUTAHUS, MOKPBIBAIONIMNA CBOUMH (PYHKIHOHAILHBIMH BO3MOYKHOCTSMHU 0a30BbIe MOTPEOHOCTH MpPH
M3ydeHHH ydeOHOro mpemmera «Xumusy. IlepedeHb, MHHUMAIbHO HEOOXOAUMBIC (GYHKIMOHAIBHBIC U
TEXHUYECKHE TPeOOBaHMS M MHUHHMAIILHOE KOJMYECTBO O0OPYAOBAHHS, PACXOJHBIX MaTEPUANIOB, CPEJICTB
oOy4YeHHsI W BOCIHTAaHWs JUIs OcHamieHusi 1eHTpoB «Touka pocra», onpexpensiorcs PervoHaabHBIM
KoopauHatopoM ¢ ydérom IIpumepHOro mepedHsi OOOPYAOBaHMS, PACXOMHBIX MAaTEPHATIOB, CPEJICTB
OoOy4YeHHsT W BOCHHUTaHUS il CO3AaHUS W oOecriedeHHs: (QYHKIHOHHPOBAHUS LEHTPOB 00pa3oBaHUs
€CTeCTBCHHOHay4yHO! HanpaBieHHocTH «Touka pocra» B 00mEeo0pa3oBaTeNbHBIX — OpPraHU3AIMAX,
PACIOJIOKEHHBIX B CEbCKOW MECTHOCTH U MAJIBIX TOPOJIax.

3HaHUE XUMHH CJIY)KHT OCHOBOH JJsi (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIErocs, €ro
MpeACTaBJIeHul 0 MaTepualbHOM €IWHCTBE MHpa, BAKHYIO pOJIb HrparoT (opMHUpYeMble XUMHEH
MPEJCTABJICHUS O B3aUMOITPEBPAICHUSAX SHEPTHU U 00 JBOJIOIMH BEIICCTB B MPUPOJE, O MYTIX PEHICHUS
rJI00AIBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOH, MHUIIEBOH U
9KOJIOTHYECKOH O€30MacHOCTH, MPOOIIEM 3IPABOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alii BO3MOXHOCTEH IJIs1 caMOpa3BUTHS U (YOPMHUPOBAHUS KYJIbTYphI IUYHOCTH,
e€ oOmel 1 QyHKIIMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJIaJI B (POPMHUPOBAHHNE MBIIUICHHSI M TBOPUYECKUX CIIOCOOHOCTEH 00y4JaroNIUXcs, HABBIKOB UX
CaMOCTOSITEIbHOM ~ y4yeOHOW  JeATeNbHOCTH, SKCIEPUMEHTAIBHBIX W HMCCIEAOBAaTEIbCKUX  YMEHUH,
HEOOXOIMMBIX KaK B TIOBCETHEBHOM KHU3HH, TaK U B IPOPECCUOHANBHON AEATENLHOCTH;

3HAaKOMHT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO B3TJsjIa Ha
€/IMHCTBO MIPUPOJIBI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00YyYaroIIuXCs;

cnoco0cTByeT (OPMUPOBAHWIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHue 00yUYaroIuXxcsl.



JlaHHBIE HaAmNpaBJICHUS B OOYYEHHH XUMHH O0ECICUMBAIOTCS CIECIUPUKON coJepKaHus ydeOHOTo
MpenMeTa, KOTOPBIM SBISIETCS MeAarorH4ecKd aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOW HAyKH XMUMHH Ha
OIpeeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xwmmmm Ha ypoBHE OCHOBHOTO 0O0mero oOpa3oBaHUS OpPHEHTHPOBAaH Ha OCBOCHHE
00y4aIOIIMMICS CUCTEMBI NTEPBOHAYAIBHBIX MTOHITHIA XUMHHU, OCHOB HEOPTAaHUYECKOH XUMHUH U HEKOTOPBIX
OTJENBbHBIX 3HAUMMBbIX TOHATUH OPraHU4YEeCKON XUMUH.

CTpyKTypa coaepKaHusi IpOrpaMMBbI [0 XUMHU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0Ja K e
nm3ydeHnto. ConmepikaHue CKIAABIBAETCS W3 CHUCTEMBI MOHSATHH O XMMHYECKOM DJIEMEHTE W BEIIeCTBE U
CHCTEMBI MOHATUI 0 XUMHUUYeCKoW peakiuu. O0e 3TH CUCTEMBbI CTPYKTYpHO OPraHM30BaHbI MO MPUHIUITY
[IOCJIEZI0BATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUECKUX MPEACTABICHUN Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOI'O YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHUH aTOMa U XUMUYECKOMU CBS3H;

— IPeACTaBIEHUA 00 AIMEKTPOTUTHIECKON JUCCOIMAIINY BEMIECTB B PACTBOPAX.

Teopernueckrue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPHYECKH IMOIYYEHHBIX U OCMBICICHHBIX
(haKTOB, pa3BUBAIOTCS MMOCIIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBIOJHSISI (PYHKIUH OOBSICHEHHS H
MIPOTHO3UPOBAHUS CBOWCTB, CTPOGHHS M BO3MOXHOCTEM MPaKTUYECKOrO0 MNPHUMEHEHHS U TOIy4eHHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHre TporpaMMBbl MO0 XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O XUMHUYECKOM
COCTaBJIAOUIEN HAYYHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW MPUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K
Hay4HOMY 3HAHHUIO U METOJaM IO3HaHUs B Hayke. M3yuyeHue XUMHM MPOUCXOAUT C IMPUBICUYECHUEM 3HAHUU
13 paHee M3y4eHHBIX yueOHBIX mpeamMeToB: «OKpyKaroumi Mupy», «buonorus. 5—7 kmacce» n «Pusuka. 7
KJIacey.

[Ipu u3ydeHNn XUMHK TPOUCXOAUT POPMUPOBAHHME 3HAHUN OCHOB XMMHUYECKOW HAYKH Kak 00JacTu
COBPEMEHHOT'O0 E€CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO HU3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHl. 3a/1aua y4eOHOTo MpeaMeTa COCTOUT B (DOPMUPOBAHUHN CUCTEMBI XUMHUECKHX 3HAHUH
— BaxkHeHmuX (HaKkTOB, MOHITHH, 3aKOHOB U TEOPETHYCCKHX TIOJIOKCHUN, OCTYIHBIX 0000IICHHIA
MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HAyKW, B MPHOOIIEHHWM K HAayYHBIM METOJaM TIO3HAHUS NpHU
V3YYCeHUU BEIIECTB U XUMHUYECKHUX peakiui, B (OPMUPOBAHWN M PA3BUTHU TO3HABATENBHBIX YMEHUH M UX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIILHOW U Y4eOHO-HCCIIEA0BATEIBCKON JIESATEIbHOCTH, OCBOCHUU TPAaBHI
Oe3ormacHOro 0OpalleHus ¢ BeleCTBAMH B TTIOBCETHEBHOMN KH3HH.

[Ipu M3y4yeHMHM XMMUW Ha YPOBHE OCHOBHOTO OOMIET0 0Opa30oBaHMs BaXHOE 3HAYEHHE NPHUOOpenn
TaKkue ey, Kak:

— (opMHpOBaHWE WHTEIUICKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaMO00pa3oBaHUIO,
COTPYJHHUYECTBY, CaMOCTOSITENILHOMY TPHHITHIO PEMISHW, CIIOCOOHOW amanTHpOBAaThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh 00YUCHHSI HAa CHCTEMAaTHYeCKOe MPUOOIIEHHE 00YJalONIMXCsI K CAaMOCTOSITEIBHOM
MMO3HABATENFHOW JIEATENPHOCTH, HAyYHBIM METOJaM ITO3HaHUS, (OPMHUPYIONINM MOTHBAIMIO U Pa3BUTHE
CIOCOOHOCTEN K XMMHUU;

— olecrieueHue YCIOBUH, CIIOCOOCTBYIONIUX MPHOOPETECHUIO O0YYArOIIUMUCS OIbITa Pa3HOOOPa3HO
NEeSTeNLHOCTH, TIO3HAHUS M CaMOTIO3HAHWS, KIIFOUYEBHIX HABBIKOB (KIFOYEBBIX KOMIIETSHIINN), WMEIOIINX
YHHMBEPCAJIBHOE 3HAUEHUE JUIA Pa3IMYHBIX BUJIOB JIEATEIBHOCTH;

— QopmupoBanue oOmIelH (YHKIMOHAILHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIE
YMEHHH OOBSICHATH M OLIEHWBATH SBJICHHS OKPY)KAIOIIETO MHpPA, MCIIONb3YS 3HAHUA W OIBIT, MOJy4YEeHHBIE
OpY HM3YYEHUH XHMHUH, NPUMEHSATh MX NPH PELIeHHH NpoOsieM B MOBCEAHEBHOW >KU3HM U TPYIOBOH
JESTENBHOCTH;

— ¢dopmupoBanne y oOy4arOmuUxcsi TYMaHHCTHYECKHX OTHOIICHHH, TTOHUMAaHUS IIEHHOCTH
XMUMUYECKUX 3HAHUH AJIs1 BBIPAOOTKH HKOJIOTMYECKH LeeCOO0pa3HOro MOBEACHUs B OBITY W TPYIOBOM
JESTENIHOCTH B IIEIAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH IPUPOAHON CpEeabI;

— pa3BUTHE MOTUBAIMH K 00YyUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITHTAHHIO HA OCHOBE
YCBOEHHS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIIS M HANPABICHHOCTH
JanbHEeHIIero o0y4eHusl.

OOmiee 4ncIIo0 9acoB, OTBENEHHBIX ISl M3YYCHUS] XUMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 4aca B HeJleNmi0), B 9 kiacce — 68 gacoB (2 gaca B HEACIIO).



COJAEP)KAHUE OBYYEHUS

8 KUIACC

I[lepBoHayaibHbIE XUMUYECKUE OHSTHS

IIpeamer xumuu. Ponbp XuMum B KU3HHM 4YelOBeKa. XHMHS B CUCTEME HayK. Tena W BELIECTBA.
®u3nyecKre CBOMCTBA BEIECTB. Arperatnoe coctostuue BemecTs. [IoHsATHe 0 MeTogax No3HAaHUSL B XUMUMU.
Uucteie BemecTBa U cMecH. CrocoObl pa3ieiCHUs CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JeMeHThl. CHUMBOJBI XUMHUYECKHX AJIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYIISIPHOE yUeHHE.

Xumudeckasi popmysa. BaleHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHUTENbHAass aTtoMHas Macca. OTHOCUTENbHas MOJEKyJspHas Macca. MaccoBas JoJs
XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH.

KonuuectBo BemectBa. Monb. MomsipHas Macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl M YHUCHA
CTPYKTYPHBIX €IUHHUII BeulecTBa. PacuéTel mo GpopMysaM XUMUYECKUX COCTUHCHU.

du3ndeckre M XUMHYECKHE SIBICHUSA. XHUMUYecKas peakius h e€ Mpu3HaKh. 3aKOH COXPaHEHUS
Macchl BEIIeCTB. XHMHUYecKne ypaBHeHHs. Kiaccndukanmms XUMHYECKHMX peakiuui (COeTUHEHHS,
pa3ioKeHwsl, 3aMelCHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY0#, IpaBuIamMu padOTHl B Ta0OPaTOpUn U MpuéMamMu oOpaIeHus ¢
mabopaTopHEIM 000pyIOBaHUEM, U3yUeHHE W ONMCaHUe (PU3MYECKHX CBOHCTB OOpa3IlOB HEOPTaHMYECKUX
BEIIECTB, HAOMOeHHE (hru3nuecKuX (IUTaBJICHHE BOCKA, TasTHUE JIbJ]a, PACTHPAHKUE caxapa B CTYIKE, KUTICHUE
Y KOHCHCAIUS BOJIBI) U XUMUYECKHUX (TOpPEHUE CBEUH, IPOKAIMBAHNE MEIHON MPOBOJIOKH, B3aNMOCHCTBIE
MeJa C KHCJIOTOW) SIBIEHUH, HAaONIOJCHWE W OIMHCAHWE TMPU3HAKOB IPOTEKAHUS XUMHUYECKUX DPeaKIHui
(pasnmokeHue caxapa, B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA MEITU
(1) mpm wHarpeBaHum, B3aUMOJCHCTBHME jxkene3a ¢ pactBopoM comd meau (), m3ydenume croco6oB
pa3aeneHusl CMeceil: ¢ MOMOIIBI0 MarHuTa, (MIBTPOBAHUE, BHINIAPUBAHNE, AUCTUILIAINS, XpoMaTorpadus,
MPOBEJICHUE OYMCTKUA IOBAPEHHOW COJIM, HAOJIIOJICHUE M ONMCAHUE PE3YJIbTaTOB IMPOBEICHUS OIIbITA,
WUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUSI MACChI, CO3JaHIe MOJIEICH MOJIEKY (IIapOCTePKHEBHIX).

Ba:kHejinue npeacraBuTe 1 HEOPraHUYeCKUX BeleCTB

Boznyx — cmech razoB. Cocta Bo3myxa. Kucnopon — anmeMeHT U mpocToe BeriecTBo. Haxoxnenne
KHCJIOpOJia B TpUpoJie, (U3NUECKUEe U XMMUYeCKue cBoWcTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnoposa. CriocoOs! MONy4eH!sT KUCIIOpOoia B J1a00paTOPUH M MPOMBIIIUIEHHOCTH. KpyroBopoT kucmopoa
B mipupoie. O30H — ajtoTpoItHas MOTUGUKAIUS KUCIOPO/Ia.

TennoBoit 3QPeKT XUMUIECKOH pPeakuy, TEPMOXUMHUUECKUE YPaBHEHUS, 9K30- U SHAOTCPMHUYECKHE
peakiuu. TOIIMBO: yroyib U METaH. 3arps3HeHUe BO3yxa, YCHIICHUE MapHUKOBOrO 3¢ ¢deKTa, pa3pyuicHue
030HOBOTO CJIOA.

Bonopon — simeMeHT W mpocToe BemiecTBO. HaxoxaeHue BojOpoja B mpupone, (GuU3MuecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI oy4YeHus. KUCI0ThI U CoH.

MonsipHbIit 00bEM Ta30B. PacuéThI 110 XUMHUYECKUM YPaBHEHUSM.

dusndeckre cBoHCTBa Bonbl. Boja kak pactBoputenb. PacTBopsl. HackllieHHBIE 1 HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BelleCTB B BojJie. MaccoBast J10J1sl BELIECTBA B pacTBOpE. XMUMHUYECKHE CBOMCTBa
Boabl. OcHOoBaHUs. Ponb pacTBOpOB B TpHpoJe M B JKH3HH 4YelOBeka. KpyroBOpoT BOJBI B MPHUPOJE.
3arps3HeHue npupoaHbIX BoA. OxpaHa U OUMCTKA MPUPOJHBIX BOJ.

Kiraccuduxarus HEOPraHUYECKHUX COEIVHEHHUN. OKCHIEBL. Kiraccuduxarus OKCHJIOB:
coJico0Opasyrolue (OCHOBHbIE, KUCIIOTHBIE, aM(oTepHbIe) U HecosieoOpasyroire. HoMeHkaaTypa OKCHIOB.
dusnyeckre U XUMUYECKUE CBOMCTBA OKCHIOB. [loryueHrne oKCuoB.

OcHoBanus. Kiaccudukanus ocHOBaHWH: MENOYM W HEpPAcTBOpPHMBIE OCHOBaHMA. HomeHkmaTypa
ocHoBaHMi. du3nyuecKkue 1 XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHrne ocHOBaHUA.

Kucnotel. Knaccudukarus kucnor. HomeHnknatypa kucnor. Ousnueckne M XUMHYECKHAE CBOWMCTBA
kucnoT. Psg aktuBHoctu metaiuioB H. H. beketosa. [lonyuenue Kucior.

Comm. HomeHkiatypa coneir. @u3ndueckne 1 XUMHIeCKHe CBoicTBa coneil. [lomydenue comeii.

I'eneTHdeckas CBS3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUH.

Xumuueckuii Ikcnepumennt.

KaueCTBECHHOE OMNpPEJACICHUE COICP)KaHUs KHUCIOpoJa B BO3JAyXe, IIOJydYeHHE, CcOoOMUpaHHe,
pacIio3HaBaHWE W M3yYeHHE CBOWCTB KUCIOPOJa, HAOIIOIEHNE B3aMMOICHCTBHSI BEMIECTB C KHUCIOPOIOM U



YCJIOBUS BO3HMKHOBEHMS W IIPEKpallleHusi ropeHus (Ioxapa), O3HAKOMJIEHHE C o0paslaMu OKCHUAOB U
OIMCAaHHE MX CBOMCTB, MOJy4eHHE, cOOMpaHKe, paclo3HaBaHUE M M3yY€HHE CBOMCTB BOJOpOAa (ropeHue),
B3auMojeicTBue Bojopoga ¢ okcuaoM Meaw (ll) (BO3MOXKHO HCHONIB30BaHHE BHACOMATECPHAIIOB),
HabmroneHne 00pas31oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEOBaHUE OCOOEHHOCTEH PaCTBOPEHNUS BEILECTB
C Ppa3IuYHON pacTBOPUMOCTHIO, MIPUTOTOBJIEHHE PACTBOPOB C OMNpeAeEHHONM MaccoBOW  monei
pPacTBOPEHHOTO BEILECTBA, B3aWMOJCHCTBHE BOABl C MeTaUIaMd (HAaTpHUeM W KajblHeM) (BO3MOYKHO
WCTIONB30BaHUE BHACOMATEPUANIOB), HCCIEIOBaHMWE O00pa3loB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIOZCHUE H3MEHEHHMsI OKPACKM HHAMKATOPOB B PacTBOpax KHCIOT M IIeJNouYell, H3ydeHHe
B3aumopeiictBusi okcuga meau (1) ¢ pacTBOpoM cepHOW KHCIOTBI, KHCIOT € METajllaMH, peaKIui
HEUTpaau3aluy, NoJyyeHe HeEPacTBOPUMBIX OCHOBAHUHN, BBITECHEHHE OJTHOTO METaljia IpyTM U3 pacTBOpa
COJIM, PEeLIECHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHelme Knaccsl HEOpraHMUECKUX COSANHEHUI.

Ilepuonuyeckuii 3akon u Ilepuoaudeckas cucrema xumuueckux 3j1emenToB [I. . MenaesneeBa.
Crtpoenue aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUH

IlepBbie mNOMBITKKM KIACCU(PUKALIMK XUMHUYECKHX 3J€MEHTOB. IloHATHE O Tpynmax CXOZHBIX
3JIEMEHTOB (IIEIOYHBIE U LIEJ0YHO3EMEIbHbIE METaJUIbl, TaJ0r€Hbl, HHEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE
00pa3yoT aM(pOTepHbIC OKCHUJIBI U TUIAPOKCHUIBI.

Ilepuonnueckuii 3axkoH. Ilepuogudeckass cucreMa xumudeckux aieMmeHtoB [I. M. Menzeneesa.
Kopotkonepnomnas u mmmaHONIeproaHast Gopmel [leproamaeckoil cucTeMpl XUMUYECKHX d1eMeHToB Jl. .
MenpneneeBa. Ilepuoasl u rpynmel. @U3NYECKUNA CMBICI MMOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYMIIbI
3JIEMEHTAa.

Crpoenue atomoB. CocTaB aTOMHBIX sitep. M3oTorbl. DnekTpoHsl. CTpoeHHE SIEKTPOHHBIX 000I09YeK
aToMoB nepBbIX 20 xumMudeckux 3eMeHToB [lepuonnueckoit cuctemsl J. . MenaeneeBa. XapakTepucTuka
XMMHMUYECKOTO 3JIEMEHTA M0 €ro MojoxeHuto B [lepuonnueckoit cucreme . . Meneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA paauyCa aToMOB XUMHYCCKUX JJICMCHTOB, MCTAJUIMYECKUX U
HEMETAINIMYECKUX CBOICTB IO TPYIIIaM U IEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u Ileproanyeckoil CHCTEMBl XHUMHMYECKHUX JJIEMEHTOB IS
pa3BuUTHs HayKu U nipakTuku. [. Y. MeHnneneeB — yu€Hblid U rpak JaHUH.

Xumnueckass cBs3b. KoBaneHTHas (MOJSipHAsi M HEMOJSIPHAs) CBsI3b. DJEKTPOOTPULATEIBHOCTH
XMUMUYECKUX JIeMeHTOB. MloHHast CBA3b.

Crenenr oxuciaeHud. OKHCIUTENLHO-BOCCTAHOBUTEILHBIE PCaKknuu. Hpoueccm OKHCJIICHUA U
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCREpUMEHm

M3y4eHHe oO0pa3loB BEIIECTB METAJJIOB W HEMETaJUIOB, B3aMMOJIEHCTBHE THAPOKCHAA ILIMHKAa C
pacTBOpaMM KHCJIOT M UIEJIOYEM, HNPOBENCHHUE ONBITOB, WIIOCTPUPYIOLIUX IPUMEPHI OKUCIHATEIBHO-
BOCCTAHOBHUTEJIBHBIX peakuil (TOpeHre, peakliuy pa3ioKeH s, COCIUHEHHUS).

Meosrcnpeomemmule cea3u

Peanuzamus MeXnpeaIMEeTHBIX CBA3€d NMpU H3y4eHHH XUMHH B 8 KJlacce OCYIIECTBISETCS uepe3
HCTOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U HOHSITHH, ABISIOIINXCS CUCTEMHBIMH AJIS
OTAENBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC MMOHATHS: HAY4HbIH (hakKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CHHTE3,
KjaccuuKalys, NepUOAUYHOCTh, HAOIIONEHHE, BKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIIb,
SIBIICHUE.

®dusukKa: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJlOaAKTUBHOCTD,
MOJIEKYNa, DJIEKTPUYECKUH 3apsii, BEIIECTBO, TeNo, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBa, Ta3,
(u3nUecKue BeIMYNHBI, EINHHULIBI U3MEPEHHsI, KOCMOC, IIaHETHI, 3BE3b1, CoIHIIE.

Buonorust: porocunTes, neixanue, ounocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIAeMBbIe, TOTUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BenecTBo M XuMnueckas peakuus

Ilepuonnueckuii 3akoH. Ilepuoguyeckas cucremMa xumudeckux sieMeHToB JI. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB XHMMHUYECKMX 3JIEMEHTOB IEPBBIX TPEX
NEPUO0B, Kajlnsd, KAJIbIHUA U UX COG}II/IHCHI/Iﬁ B COOTBETCTBHH C ITOJIOKECHHUEM JJIEMCHTOB B HepnozmquKoﬁ
CHCTEME U CTPOCHHEM HX aTOMOB.



CrpoeHue BellecTBa: BUIbl XUMHUYECKON CBS3U. THIIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCHUMOCTH
CBOICTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEMIETKY U BUIa XUMUYECKOMN CBSI3HU.

Knaccudpukanms v HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XWMHUYECKHE CBOWMCTBA BEILECTB,
OTHOCSIIIMXCS K Pa3jInYHbIM KJjlaccaM HEOPraHWYECKUX COCIMHEHHM, TeHEeTHYEeCKas CBS3b HEOPraHMYECKHX
BEIIECTB.

Knaccupukanms XuMHUSCKMX peaknWd [0 Pa3IUyHbBIM [pHU3HAaKaM (10 YUCIYy M COCTaBy
yYacTBYIOIIMX B PEaKUUH BEIIECTB, MO TeIIOBoMY 3(dekTy, Mo W3MEHEHUIO CTENeHEH OKUCICHUS
XMMUYECKHUX DJIEMEHTOB, II0 OOpaTUMOCTH, IO YYaCTHIO KaTaJu3aTopa). OJK30- U JSHIOTEPMUYECKHE
peakuuu, TepMOXUMHUYECKHE YPaBHEHUS.

[lonsTHE 0 ckopocTH XUMHYECKON peakiuu. [loHsTHe 006 00pPaTUMBIX M HEOOPATHUMBIX XUMHUECKUX
peaknuax. IloHsTME O TOMOreHHBIX M TreTeporeHHbIX peakuusx. [lomarme o katamuse. llonsiTue o
XMMUYECKOM paBHOBecHH. DaKTOphl, BIMAKOIINE HA CKOPOCTh XHMHUYECKOW pEaKUUM M IOJOXKEHUE
XUMHUYECKOT0 paBHOBECHS.

OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIC peakuuy, 3JIEKTPOHHBIN OanaHc OKHCIIUTENbHO-
BOCCTAHOBUTENbHON peakuuu. COCTaBIeHHE YpPaBHEHUI OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUH C
WCTIOJNIb30BaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOLMAIMM. DIEKTPOIUTH M HEINEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMN BEIIECTB C Pa3lIMYHBIMHM BHIAMH XUMHUYECKOW cBs3U. CTeNeHb AMCCOLHUALUU.
CurnbHbIE U c1a0bIe SIEKTPOJIUTHI.

Peakimu wmoHHOTO oOOMeHa. YCIIOBUSA TPOTCKAHWsI peaklUuii HOHHOTO OOMEHA, TOJHBIE U
COKpall€HHbIC HOHHbIC YpaBHEHUs peakuuid. CBOWCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUI
00 AIIEeKTPOIUTHYECKON Ariccoranui. KauecTBeHHbIE peakiiny Ha HOHBI. [loHsATHE O THApPOIN3E COMei.

Xumuueckuii IKcnepumenm.

O3HaKOMJIEHHE C MOJIEISIMH KPHUCTAJUTMYECKUX PEIIETOK HEeOpPraHMYeCKHUX BEIIeCTB — METalIoB U
HeMeTauIoB (rpadura w amMasa), CIOXKHBIX BeHIeCTB (XJOpHIA HATPHsI), HCCIENOBaHWE 3aBHCHMOCTHU
CKOPOCTH  XHMHUYECKOW  pEakmud  OT  BO3JCHCTBUS ~ pPasiM4YHBIX  (AKTOPOB,  HUCCICOBaHUE
3JIEKTPONPOBOJHOCTH PAaCTBOPOB BEILECTB, MPOIIECca AUCCOLMALINN KUCIIOT, Ienodeld u cojeil (BO3MOXKHO
HCIONB30BAaHUE BHIEO MAaTE€pPHajOB), NMPOBEACHUE OIBITOB, WIUIIOCTPUPYIOUIMX MPU3HAKH HPOTEKAHUS
peaknuii HOHHOTO OOMeHa (oOpa3oBaHME OCajaKa, BBIACICHHWE ra3a, 00pa3oBaHHE BOIbBI), OIIBITOB,
HUINTIOCTPUPYIOIUX MPUMEPLI OKHUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/IP'I (ropeHHe, PCaKIUH pa3IOKECHUAA,
COCAMHEHHSI), pPAaClO3HABaHUE HEOPraHWYECKHX BELIECTB C IOMOILBI0 KaYECTBEHHBIX PEAaKLUUN Ha HOHBI,
pelIeHre SKCIIePUMEHTAIBHBIX 3a/1a4.

HemeTanasl 1 UX coeTMHEHHUS

OOmiass xapaktepucTHKa TrajnoreHoB. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE CTENeHU
okucinenus. CtpoeHne u (puznveckre cBOMCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHUYECKHE CBOWCTBA Ha
npuMepe xJjiopa (B3aMMOJAEWCTBHE C MeETallaMH, HeMeTajulaMu, Ienodamu). XiopoBojopos. CosHas
KHCII0Ta, XMMHUYECKHE CBOIMCTBA, MOJlyueHHe, TpUMEeHeHue. J[eficTBre XJI0pa 1 XJIOpOBOJOPOa Ha OPraHu3M
4eyoBeKa. BaskHelye XI0puasl 1 UX HaXOXK/ACHUE B IPUPOJIE.

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTEpHBIE
crerieHn okucieHus. CtpoeHne W (usnyeckwe CBOWMCTBA MPOCTHIX BEHIECTB — KHCIOPOAa M CEpHI.
ANnoTponHble MOAU(UKALMK KUCIOPOJAA U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢usnueckue U XUMHUUecKHe cBoiicTBa. OKCHIBI Cepbl KaK MPEACTAaBUTEIH KHCIOTHBIX OKCuaoB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHYECKHe CBOWCTBAa (0Om[MEe Kak MpeACTaBUTENsl Kilacca KHUCIOT WU
cnenuduueckue). XMMUYECKHE PEAKIUH, JISKAIUe B OCHOBE MPOMBIIIIEHHOTO CIOCo0a IMOTyueHHsT CEPHOM
kucioTsl. [Ipumenenue cepHoit kucaoThl. CONM CEPHOM KMCIIOTHI, KAUeCTBEHHAs Peaklusl Ha Cylb(paT-uoH.
Haxoxnenue ceppl M €€ coequHEHHWH B NpHpoJe. XHMMHUYECKOE 3arpsA3HEHHE OKpPY)KAIOLIEH cpeabl
COEIMHEHUSIMH Ccephl (KHCIOTHBIE JIOKIH, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPALICHHUS.

OObmas xapaktepucTuka 31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTEpHBIC
CTETIEHH OKHUCIeHHs. A30T, paclpoCTpaHeHWEe B MpUpojae, (GUINUECKHE W XUMHUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupone. AMMHAK, €ro (QU3HYeCKHe M XHMHUYECKHE CBOWCTBA, IOJNyYeHHE U
npumeHenne. Conu aMMOHHS, MX (U3MYECKHE W XUMHYECKHE CBOWCTBaA, NpuMeHeHue. KadecTBeHHas
peakiys Ha MOHbI aMMOHHUsI. A30THAs KHCJIOTa, e€ MmoiydeHue, (Pu3nvecKrue u XUMUIECKUe cBoicTBa (o0rmime
KaK TpeJICTaBUTeNs Kilacca KHUCIOT M crneunduyeckue). Vcrmomp30BaHHe HUTPATOB M COJiel aMMOHHSA B



KayecTBE MUHEPAJIbHBIX yI0oOpeHui. XUMHUYecKoe 3arpsi3HEHUE OKPYXKAIOLIEeH cpe/ibl COSUHEHUSIMU a30Ta
(KMCITOTHBIC IO, 3arpsA3HEHHE BO3/1yXa, MOYBBI M BOm0EMOB). Pocdop, ammoTpomHsle MOAUPHUKALIH
dochopa, pusnyeckue u xumudeckue cBorictsa. Oxcun pocdopa (V) u hochopHas kucnora, huzndeckue u
XMMUYECKHE CBOICTBA, nonydenue. Vcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

Obmas xapakrtepuctuka sneMeHToB |VA-rpymmbel. OcoO€HHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCICHHsS. YTIIEPOJ, aJUIOTPOITHBbIE MOAU(DUKALINH, PACIPOCTPAaHEHUE B MPHUPOJE, (PU3NUECKUE H
XHMUYecKre cBoiicTBa. Ancop6ouua. Kpyrosopot yriepoaa B npupone. OKcuabl yriepoa, ux GuU3nuecKue u
XMMUYECKHUE CBOMCTBAa, ACHCTBUE HA JKUBBIC OPraHU3MBI, IIOJYYCHHE W TNPUMEHEHHE. DKOJIOTHYECKHUE
npobneMbl, cBszaHHble ¢ oOkcuaoM yriepoaa (IV), rumoreza TI00adbHOTO TMOTEIUICHUS KIIMMATa,
MapHUKOBBIH 3¢ (dekT. YronpHas KuciaoTa u e€ coiu, ux (pusndeckre 1 XuMHYECKHE CBOWCTBA, MTOIYYEeHUE H
npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-MoHbI. Vcnonb30BaHue KapOOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIJIEHHOCTH U CETBCKOM XO3SIHCTBE.

[lepBonayansHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHUAX yriepoda (MeTaH, 3TaH,
9TWJICH, ALETUJIEH, ITAHOJI, IIIMLEPUH, YKCyCHas! KUCIoTa). [lpupoaHble HCTOYHUKY yTI€BOLOPOIOB (Yrob,
MIPUPONHBIA Ta3, He(PTh), MPOMYKTH MX TepepadoTku (OEH3WH), WX POIb B OBITY M MPOMBIIUIEHHOCTH.
ITonsatue o 6I/IOHOFI/I‘ICCKI/I BaXXHBIX BCHICCTBAX: KHPaAX, 66J’IK3X, yriieBoaax — M UX poOJikd B )KU3HU YCIIOBCKA.
MarepuaibHOE €EAMHCTBO OPraHUYECKUX U HEOPTaHUUYECKHUX COCIUHEHUHN.

Kpemumii, ero ¢usnveckne M XUMHUYECKHE CBOWCTBA, IMONy4YeHHWE W TpuMeHeHue. CoeamHeHUs
KpeMHUs B pupoze. Oduie npencrasnenus 06 okcuae kpemuus (V) un kpemaneBoit kucnore. CHUITHKATHI,
HUX HCIIOJIB30BaHUE B 6I)ITy, B IMPOMBIIIJICHHOCTH. Baxneimnne CTPOUTCIIbHBIC MAaTCpHaJibl: KEpaMHKa,
CTEKJIO, IIeMEHT, OeTOH, Jkene300eToH. [Ipodbaempl 6e30macHOro UCIONb30BaHUs CTPOUTEINHHBIX MaTEpHAIOB
B IIOBCEHEBHOM >KU3HU.

Xumuueckuii IKcnepumenm.

nu3yueHne O0Opa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEJCHHE
Ka4yeCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE IPU3HAKOB UX MPOTEKaHMUs, OIBITHI, OTPasKaroIIue
¢u3nueckue W XHMHUYECKHUE CBOWCTBA TaJOr€HOB M UX COCIWHEHUH (BO3MOMKHO HCIIOJIb30BaHUC
BUICOMATEPHUAIOB), O3HAKOMJICHHE C O0paslamMH XJOPUAOB (TAIOTEHHIOB), O3HAKOMIICHHE ¢ 0Opa3maMu
ceppl W e€ COoeNMHEHUSMH (BO3MOXKHO HCITONB30BAaHIE BHEOMAaTEpHaIoB), HaONIOEHHE Iporecca
oOyrnuBaHMA caxapa IOJA JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTBHI, W3yYCHHE XHMHUYECKHX
CBOWCTB pa30aBIIEHHOH CEpHOM KHCIOTHI, TMPOBEACHUE KAYECTBCHHOW peaknuu Ha Ccynb(aT-uoH Hu
HaOJroeHNe MMpHU3HaKa e€ MPOTeKaHMs, O3HAKOMJIEHHE ¢ (pU3MYecKuMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COeAMHEHHH (BO3MOXXHO HCIOJIBb30BAaHHE BHIEOMATEPHUATIOB), O0Opa3uaMu as3oTHBIX U (ochOpHBIX
yoOpeHuil, mMonydeHue, coOMpaHWe, paclo3HaBaHWE W M3yYCHHWE CBOWCTB aMMHaKa, NPOBEICHUE
KayeCTBEHHBIX peakiuii Ha HOH aMMOHHMS M (QocharT-uOH MW HM3Yy4YeHHE TPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJCHCTBUE KOHLEHTPUPOBAHHONW a30THOH KHCIOTBI € MeAbI0 (BO3MOXKHO  HCIIOJIb30BaHHUE
BUJICOMATEPHUATIOB), H3YYCHHE MOJCJEH KPUCTAUIMYECKUX pemérok anmasa, rpadura, ¢yuiepeHa,
03HAKOMIJIEHHE C TPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM
MIPOTHUBOTa3a, MOJy4YeHue, COOMpaHre, paclio3HaBaHUE M U3YyUEHUE CBOMCTB YIJIEKHCIIOrO ras3a, pOBEICHUE
KayeCTBEHHbIX peakUuil Ha KapOOHAaT M CHIMKAaT-UOHBl W H3YYEHHE IIPU3HAKOB HX IPOTEKaHMS,
O3HAKOMIJICHUE C HpOI[yKHHCﬁ CUJIMKATHOM IMPOMBIIIJICHHOCTH, PEIICHHUC SKCIICPUMCHTAJIbHBIX 3aaay I10
Teme «BaxHelme HeMeTaJuIbl ¥ MX COeINHEHUS.

MeTajiibl U X COeTUHEHUS

O6HI2151 XapaKTECPpUCTUKA XUMHUUYCCKUX OJBJIEMCHTOB — MCTAJUIOB Ha OCHOBAHMHM HX IIOJIOKCHUSA B
[Tepnonnueckoit cucreme xumudeckux anemeHtoB J[. WM. MenneneeBa um crpoeHus atoMoB. CTpoeHHE
MeTayuI0B. MeTayinueckasi CBsi3b M METaJUIMYecKass KpUCTAUTMUECKas peléTKa. DIeKTPOXUMUYECKUN P
HanpspkeHuil MetamioB. dusnyeckne M XMMHUYECKHE CBOWCTBa MeTawioB. OOmue crocoObl MOTy4eHHs
MeTtaiioB. [loHATHE 0 KOPPO3MH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI X OT Koppo3uu. CIutaBbl (CTalb,
YyT'yH, JIOPAIOMUHHNA, OpOH3a) U UX IPUMEHEHHUE B OBITY M MPOMBIIIIIEHHOCTH.

[[lenounsle MeTannsl: nonoxeHue B llepmonnmyeckoil cucrtemMe XuMudeckux anemeHtoB . .
MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXJIeHHE B mpupone. Pu3ndeckne W XUMHYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kajus). OKCHABI U THAPOKCUIBI HATPHUs U Kanus. [IpiMeHeHne menoYHbIX METaIOB U
UX COCTUHEHUH.

IllenouHo3emenbHblE METAIBI MarHui W Kajdblud: mnosiokeHue B Ilepuoaudeckoi cucreme
xuMuueckux 3nemeHToB JI. Y. MeHaeneeBa, CTpoeHUE UX aTOMOB, HaxoXJAeHUe B npupoje. dusznueckue u



XMMHYECKHE CBOWCTBA MAarHus W Kajbllus. BakHeine coequHeHHsS KanblHi (OKCHI, THAPOKCHI, COJIH).
JKécTkocTh BOABI M1 CLIOCOOBI €€ yCTpaHCHHSI.

Amomunuii: nonoxkenue B llepuoguueckoil cucreme xumuueckux snementoB [[. Y. Menzaeneesa,
CTpOEHHE aToMa, HaXxOXJIeHue B mpupoje. Puzndeckre 1 XUMHUIECKAE CBOWCTBA alfOMUHUA. AM(pOTEepHBIE
CBOWCTBa OKCHU/Ia ¥ TUAPOKCH/IA AITFOMHHUSI.

Kenezo: monoxenue B Ilepuommyeckoit cucteme xummueckux snemeHtoB J[. U. Menzaeneesa,
CTPOCHHE aToMa, HaXoXJeHue B mpupone. DPuznueckue U XUMUYECKHE CBOWCTBa kene3a. OKCHIBL,
ruapoxcussl 1 conn xenesa (1) u xenesa (111), ux cocras, cBOHCTBa U MOTydeHHE.

Xumuueckuii IKcnepumenm.

O3HAaKOMJIECHHE C OO0pa3laMM METAUIOB U CIUIABOB, UX (DM3MUYCCKUMHU CBONCTBAMH, H3yYCHUC
pe3yIbTaTOB  KOPPO3WHM METaUIOB  (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMIMOJCWCTBUS OKCHIA KaNbLIWS W HATPUA C BOJOW (BO3MOXHO HCIIOJNIB30BAaHUE BHIEOMATEPHAJIOB),
WCCJICIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIIECCa TOPEHUS Kelle3a B KUCIOPoae (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHaIOB), MPHU3HAKOB TPOTEKAHHWS KAYEeCTBEHHBIX pEAaKIW Ha WOHBI: MAarHUs, KaIbIWs,
aIoMUHUSA, ITHHKA, xene3a (1) u xenesa (I11), menu (1), HabmromeHe U OMMCAHKE MTPOIIECCOB OKPAITHBAHUS
IJIAaMEHU MOHAMU HATpPHs, Kaaus U KaJlblus (BO3MOKHO HCIIOJB30BAHKE BUICOMATEPUAIIOB), UCCIICIOBAHNE
aM(pOTEPHBIX CBOWCTB THIPOKCUAA ATIOMUHMS M THAPOKCHIA ITUHKA, PEIICHUE 3KCIICPUMEHTAIBHBIX 3a/1a4
o TeMe «BaxHeHIne MeTaibl 1 UX COSTUHEHUS.

Xumus 4 OKpysKawuas cpeaa

BemectBa 1 MaTepuaibl B MOBCETHEBHON KU3HU 4YeJIOBEeKa. be3omacHoe MCIOIb30BaHUE BEIIECTB U
XUMHYECKUX PeakIuii B ObITY. [lepBast MOMOIIb IPH XUMHYECKUX 0XKOTaX M OTPABJICHUSX.

XUMUYeCKOoe 3arpsisHEHHE OKPYXKAIoIIe cpeabl (mpeaenbHas JOMycTUMas KOHIIEHTPAIUS BEIIeCTB,
nanee — [11K). Poxb xuMum B pellieHHH SKOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTNIABBI METAIJIOB, TOJUMEPHBIC MaTePHAIIHI).

Mesxcnpeomemnubie cea3u

Peanuzanus MeXOpeIMETHBIX CBsI3e€d MPU U3YYCHMH XMMUM B 9 Kjacce OCYIIECTBISETCA uepes
WCTIONTb30BaHME KaK OOIINX €CTECTBEHHO-HAYIHBIX IOHATHH, TaK U IOHATHH, SBISIONUXCS CUCTEMHBIMH IS
OTJIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC MMOHATHS: HAY4HbIH (hakKT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3,
KJIACCU(UKAIUS, TEePUOJUIHOCTh, HAOIIOJIEHNE, OSKCIIEPHMEHT, MOJISIUPOBAaHUE, H3MEPEHHE, MOJIEINb,
SIBIICHUE, TAPHUKOBEIH 3D (PEKT, TEXHOIOTHS, MaTEPHAITBI.

®dusnka: MaTepus, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, U30TOMbBI, PAJHOAKTHUBHOCTD,
MOJIEKYJIa, 3JICKTPUUYECKUH 3apsi/], IPOBOJIHUKH, TOIYITPOBOJIHUKH, JUIICKTPUKHU, (POTOIJIEMEHT, BELIECTRO,
TEeNo, 00BEM, arperaTHoe COCTOSTHHE BEIECTBa, ra3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUITMYECKas PEIIéTKa,
CIUTaBbI, (PU3MYECKUE BEIWYMHBI, CIUHHUIBI HM3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Coumnnre.

buonorust:  doTtocuHTe3, apIxanme, Ouocdepa, OSKOCHUCTEMa, MHHEpAIbHBIE  YIOOPEHHS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATENbHEIC BEIIECTRA.

I'eorpadus: atmochepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPOJIBI, MTOJIE3HBIC UCKOTIAEMBbIE, TOILITURO,
BOJIHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI ITIO XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3ybTaThl OCBOCHHUS! MPOTPaMMBbl OCHOBHOI'O OOIIEro oOpa3oBaHUs TOCTUTAIOTCS B
xofe OOy4eHHd XMMHUM B €IWHCTBE YY€OHOW M BOCIMUTATENHHOW JEATEIBHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMU POCCHHCKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHITHIMU
B o0lIecTBe MpaBUIaMU U HOPMaMH NIOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS
U COLMAIM3aLUU 00y4JarOIuXCs.

JIMYHOCTHBIE pPE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IEHHOCTHBIX OPHUEHTALUN U PACIIMPEHHE OMNbITa JIEATENIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpuoOTHYECKOT0 BOCIIMTAHMSI:



LIEHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY HACJIECAMIO,
MOHMMAaHMS 3HAYEHUS XUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIHOCOOHOCTH BIIAAETh
JOCTOBEpHOM MH(OpMAaIHel O MepeloBbIX AOCTIKEHUSIX M OTKPBITHSIX MHPOBOW M OTEYECTBEHHON XMMUH,
3aMHTEPECOBAaHHOCTHU B HAyYHbIX 3HAHUAX 00 yCTpOMCTBE MUpa U 0OLIECTBa;

2) rpaskIaHCKOro BOCIMTAHMA:

MIPECTABICHUS O COIMAJIBHBIX HOpMax M MIpaBUiIaX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, yueOHOUCCIIEA0BATENbCKOM, TBOPUECKON U
IPYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW IESTENbHOCTH IPHU BBIITOJHEHUU
yueOHBIX, TO3HABATENbHBIX 3a/1a4, BBHIMOJHEHHH XHMHYECKUX OKCIEPUMEHTOB, CO3JaHHM Yy4eOHBIX
MPOEKTOB, CTPEMJICHHUSI K B3aUMONOHUMAHHUIO ¥ B3aMMOIIOMOIIY B TPOLIECCE ITON Y4eOHOH NesTeIbHOCTH,
TOTOBHOCTH OLIEHMBATh CBOE IOBEICHHWE U IIOCTYIKH CBOUX TOBAPHUILEH C MO3UIMHM HPABCTBECHHBIX MU
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS

MHUPOBO33PEHUECKUE IPEACTABICHUS O BEIIECTBE M XHMMHUYECKOM pPEaKLUWH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBIIAIOLINE OCHOBY AJsI MOHMMAaHUs CYIIHOCTH HAy4HOM
KapTHHBI MHpa, TPEACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSI TMPHUPOJBI, B3aUMOCBS3IX
YeJloBeKa C MPUPOIHOM cpesloif, 0 PO XUMHH B MO3HAHUM ITUX 3aKOHOMEPHOCTEHH;

MO3HABaTENbHBIC MOTHBBI, HAIIPABJICHHBIC HA IOJYYCHHWE HOBBIX 3HAHUU MO XUMHUH, HEOOXOIMMBIE
Uil OOBSCHEHHS HaOMIOAAEMBIX MPOLECCOB M SBJICHUH, IIO3HABaTEIbHOH, HH(POpPMAIMOHHON U
YUTATENLCKOW KYJIBTYPbI, B TOM 4YHCJE HAaBBIKOB CaMOCTOSITEIbHON paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JTUTEPATYPOH, JOCTYIHBIMA TEXHUUECKUMHU CPEACTBAMH HHPOPMAIMOHHBIX TEXHOJIOTUH;

HHTEpeC K OOYYEHHIO U IIO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOW M  HCCIEAOBATEIbCKONH JEATEIBHOCTH, K OCO3HaHHOMY BBIOOpY
HaTPaBJICHHOCTH U YPOBHs 00y4YeHHs B TAIbHEHIIIEM;

4) dpopMupoBaHusl KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU J>XU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTaHOBKHM Ha
3M0pOBBI 00pa3 >KU3HHW, OCO3HAHWE TOCIEACTBUI M HENPHUATHE BPEIAHBIX NPUBBIYEK (YMOTpeOIeHus
AJIKOTOJISl, HAPKOTHKOB, KYPEHHUsI), HEOOXOIUMOCTH COOIIOCHHUS MPaBIII OE30MacCHOCTH TIPH OOpaIeHnuu C
XMMUYECKHMH BELIECTBAMH B OBITY U pealibHON >KU3HH;

5) TpynoBoro BocnuTaHusM:

HHTEpEC K MPaKTHYECKOMY M3y4YeHMIO NMpodeccuil U TpyJa pa3iuyHOro poja, yBaXEHHE K TPyLy U
pe3yibTaTaM TPYIOBOH IESTEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIA BHIOOP WHIMBHIYATbHOW TPACKTOPHUH IMPOAOIDKEHUST 00pa3oBaHHs € yYETOM JIMYHOCTHBIX
WHTEPECOB W CHOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHEUIHOM
npo¢eCCUOHANBHON JIESITENBHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHH, T'OTOBHOCTH aJalTHPOBAThCS B
npodeccHoHANLHON Cpeie;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHUYECKH LIeJIecO00pa3HOe OTHOLIEHUE K NMPHUPOZE KaK MCTOUYHUKY XHM3HM Ha 3emje, OCHOBE e
CYIIECTBOBAaHUs, IOHMMAaHUWE IIEHHOCTH 3JI0pOBOr0 U Oe3omacHOro oOpas3a KHU3HM, OTBETCTBEHHOE
OTHOUICHHE K COOCTBEHHOMY (PH3HUYECKOMY U IICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOJFOICHHS
MIpaBUI OE30MIaCHOTO MOBEECHHS MIPHU PadOTE C BELIECTBAMU, a TAKXKE B CUTYALMAX, YTPOXKAIOLINX 3/10POBbIO
M JKU3HU JI0ACH;

CIIOCOOHOCTH TPUMEHATh 3HaHWS, NOJy4daeMble NpPHW HW3YYeHWH XHWMHH, I PEIIeHus 3ajad,
CBS3aHHBIX C OKPYXAIOLIEH NPHUPOIHOM CpENoM, [UIsl MOBBILIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBTYpHI,
OCO3HaHUS TI00aJBHOrO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTed WX PELIeHHUs MOCPEACTBOM METOJIOB
XMMUH, OKOJIOTHYECKOTO  MBIIUICHUS, YMEHHUS  pPYKOBOJCTBOBaTbCI MM B  II03HABaTENBHOH,
KOMMYHUKATUBHOMW U COIMAJIbHOM MPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BRIACISAIOT 3HAUUMBIE U1 (POPMUPOBAHUS MUPOBO33PEHHUS
oOmIeHay4Hble TOHATHS (3aKOH, TEOpHs, NMPHUHIMII, THIOTe3a, (aKT, cucrema, Ipolecc, SKCIEPUMEHT U
ZIpyTO€.), KOTOPBIE HMCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX MpeAMeTax M MO3BOJSIOT HA OCHOBE
3HaHUH W3 3TUX NOpeAMEToB (OPMHPOBATH MPEICTABICHHWE O IIEJIOCTHOH HAYYHOH KapTHHE MHpaA, H
YHUBEpCaIbHbIE y4eOHbIE NeHCTBHS (ITO3HaBaTeNbHBIE, KOMMYHWUKAaTHBHBIEC, DPETYISTHBHBIE), KOTOPHIE



obecnieynBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBLHOMY IUIAHUPOBAHHIO M OCYIIECTBICHHIO
y4eOHOM AESITCIIEHOCTH.

Ilo3HaBaTe/ibHBIC YHHBepCcaJbHbIE yYeOHbIe AelCTBUSA

Ba3zoBrble Jlornueckue geicTBus:

YMEHHSI UCTIOIB30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHUS IPH OCBOCHUHU 3HAHWH: PACKPBIBaTh CMBICI
XMUMUYECKUX MOHATHHA (BBLACTATh MX XapaKTEepHble MPU3HAKH, yCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH
MOHSATHSIMHU), HCTIOJIH30BATh TIOHATHS IJ1s1 OOBSICHEHHSI OTJENBHBIX (DAKTOB M SBJICHUH, BHIOUPATh OCHOBAHUS
U KPUTEPUH VTS KiIacCU(UKALMKA XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAaKLIUH, yCTaHABIUBATh IPUIHHHO-
CIICZICTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3yUeHHs, CTPOUTH JIOTHUECKHE pacCykIeHHs (MHIYKTUBHBIC,
JI€AyKTUBHBIE, TIO aHAJIOTUH ), A€TaTh BHIBOJIBI U 3aKIIIOYEHHUS;

YMEHUE MPHUMEHATh B IMpolecce IO3HaHMS IMOHATHSA (NpPEeIMETHblE M  METalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOAEIH, UCIOJIb3yEeMble B XUMHUH, IPEOOPA30BHIBATE IIUPOKO IPUMEHSEMBIE B
XMMUU MOJICTbHBIC IMPEICTABICHUSI — XUMHYECKMH 3HAaK (CHMBOJ BJIEMEHTa), XHUMHU4YecKas ¢Gopmyna U
YpaBHEHHE XHMHUYECKOH pEakUuu — IpU pPELIeHHH y4yeOHO-TIO3HABaTEIbHBIX 3a4ad, C Y4YETOM 3THX
MOJICJIBHBIX MIPEACTABICHUN BBIABISTH U XapaKTePU30BaTh CYLIECTBEHHbBIE MIPU3HAKU M3Y4aeMbIX 00BEKTOB
— XHMMHYECKHX BEIIECTB M XWMHUYECKHX PEaKIHH, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaX U SBICHUAX.

Ba3zoBrble ucciiefoBaTe/bCKHeE NeiCTBUA:

YMEHHE HCIIOJIB30BaTh IMOCTABICHHBIE BONPOCHI B KadeCTBE HMHCTPYMEHTA IO3HAHMS, a TaKkKe B
Ka4yecTBE OCHOBBI JJIs1 JOPMHUPOBAHUS TUTIOTE3BI TI0 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHre OmbITa IO IUIAHUPOBAHUIO, OPraHM3aldd M TNPOBEACHUIO  YYEHHYECKUX
9KCIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOI0M MpoLEecca, CAaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
(dbopmynupoBaTh 0000IIEHHUS M BBIBOABI [0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh
0TYET O TpoJIeNIaHHO pabore.

PaGora ¢ unpopmanueii:

yMEHHUE BBIOMpaTh, aHAIM3HPOBATh U WHTEPIPETUPOBATh MHPOPMAIMIO PAa3IUYHBIX BUAOB U (popm
MIPE/ICTaBJICHUS, TOy4aeMyl0 W3 pPa3sHBIX HCTOYHHKOB (Hay4YHO-TIOMYJISipHas JHUTEpaTrypa XHMHYECKOTrO
coJiep)KaHusl, CIpaBOYHbIE HOCOOMs, pecypcbl VHTepHeTa), KPUTHUECKH OLIEHMBATh NPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO HH()OPMALIUIO;

yMEHUE MPUMEHSATh pa3inyHble METOABl M 3alpochl MpU TOHCKe W OTOOpe HHPOpPMalUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOOUMBIX [UIS BBIIOJHEHHS YYE€OHBIX M IIO3HABATENIBHBIX 3a/ad
ONpENeNIEHHOTO  THIA, NpPUOOpETEeHHE OmbliTa B  OOJIACTH  MCIIOJIB30BaHUS  MH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJleHHE KyJIbTypOoil aKkTUBHOTO MCIIOJIb30BAaHUS Pa3IMYHBIX MMOMCKOBBIX
CHCTEM, CAMOCTOSITETILHO BRIOUPATh ONTHUMAIBHYIO opMy TipeAcTaBieHus] HHPOPMALIUH U WILTFOCTPHPOBATH
pemiaeMble 3aJa4d  HECIOXKHBIMH CXEMaMM, JUarpamMMaMy, OpyruMd QopMamu Tpapukn U HX
KOMOWHAILHSIMH,

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B Mpollecce yueOHON M HCCIIeN0BaTeIbCKOM JIeATEIbHOCTH
WHGOPMALIMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEIbCKOIO XO3fHCTBa M TPAaHCHOPTa HAa COCTOSHHUE
OKpY>Karolel MPUPOAHON CPeIbI.

KoMMyHnkaTHBHBIE YHUBeEPCAJIbHbIE y4eOHbIe 1elCTBUA:

YMEHHS 3a]laBaTh BOIIPOCH! (B X0Je Auajora u (MiIx) IUCKYCCHH) 110 CYLIECTBY 0OCYXIaeMoOil TeMbl,
(hopMynHpOBaTH CBOM MPEATIOKEHUSI OTHOCUTENBHO BHIITOITHEHUS PEII0KEHHOH 3a1a4u;

YMEHHS TPEACTaBIATh TMOJIYYCHHbIE PE3yNbTaThl ITO3HABATENFHOW NEATENbHOCTH B YCTHBIX H
MMMCBMEHHBIX TEKCTaxX; JeNaTh IPE3eHTALNI0 Pe3yJbTaTOB BBHINIOJHEHNS XHUMHYECKOTO HSKCIIEPUMEHTa
(mabopaTopHOro ombITa, 1a00paTOpHON pabOTHI 10 UCCIEAOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO POEKTA);

yMEHHUsI y4eOHOro COTpYyJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABATEILHOW H
HCCIIEIOBATENBCKOM JIeATENNFHOCTH TPH DPEIICHUH BO3HUKAIONIMX Mpo0JeM Ha OCHOBE ydéra oOmmx
HWHTEPECOB M COTJIaCOBAaHUS MO3UIMI (00CYXKIeHNS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPHMHALHS
COBMECTHBIX JICHCTBUH, ONpe/iesieHre KPUTEPUEB 110 OLICHKE Ka4eCTBa BHIIIOJIHEHHOW pabOThI M IPYTHE).

PeryasiTuBHBIE YHHBepcaJbHbIE y4eOHbIe elcTBUA:

YMEHHE CaMOCTOSTEIbHO ONpPENeNaTh I[eNd JAeSTeNbHOCTH, IUTAaHUPOBaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W INPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMpaTh Haumbolee
3¢ deKTUBHbIE CIOCOOBI pelieHHs yUeOHBIX M MO3HABATENBHBIX 3a/1a4, CaMOCTOSTEILHO COCTABISAThH HIIH
KOpPPEKTUPOBATh MPEAJIOKEHHBIA AJITOPUTM ACHCTBUI NpPU BBIIOJHEHUM 3aJaHUN C YYETOM IIOJIYHYECHMS



HOBBIX 3HAHHH 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LI€NIM, YMEHHE HCIIONb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IpeajaracMbele B
YCJIOBUU 3alaHUM.

HNPEIMETHBIE PE3YJIbTATDBI

B coctaBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHIO OO0S3aTENBHOTO COACP)KaHWsS, YCTAHOBICHHOTO

naHHOW (QenepanbHON paboyell MPOrpaMMOM, BBLACIAIOT: OCBOEHHBIC OOYYalOUIMMHUCS Hay4HbIC 3HAHUS,
YMEHHUS U CIIOCOOBI ISHCTBUH, CrielUpUIeCKUe 1T MPESIMETHON 001acTH «XUMUS», BUBI ICITCILHOCTH 110
MIOJTyYE€HUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, TPE00Pa30BaHUI0 H IPUMEHEHHUIO B PAa3INIHBIX YIeOHBIX
Y HOBBIX CUTYaIIHSX.

K xonmy oOyuenus B 8 kJiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpa)KaTb

c(hOpMUPOBAHHOCTH Y OOYUAIOIIIXCS YMEHHI:

®  pacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHNA: aTOM, MOJIEKYJA, XUMHYECKHUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOIHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl JOJSI XMMHAYECKOTO 3JIeMEeHTa B COCOUHEHHWH, MOIIAPHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBAaHHE, COJb, OAJIEKTPOOTPUUATEIBHOCTh, CTEHNEHb OKHCICHUSA, XUMUYECKas peaKius,
KiaccuuKays peakiyid: peakld COSIWHECHUsS, PeaKlUH Pa3JIOKEeHUs, PEaKIUU 3aMeIICHUs,
peaknuyu o0OMEHa, 9K30- U DHIOTEPMUYECKUE PEaKiuy, TEIUIoBoH 3¢ dekT peakium, sapo aToma,
ANIEKTPOHHBIN CJIOH aroma, aTOMHasi OpOWTallb, paJANyC aTOMa, XUMUYeCKasl CBS3b, MOJSPHAS U
HEMoJIsipHas KOBAJEHTHAas CBs3b, HOHHAs CBA3b, MOH, KaTHOH, aHMOH, PacTBOpP, MaccoBas JOJ
BelecTBa (IIPOLIEHTHAS KOHIIEHTPAIIH) B pACTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHA U MPUMEHSTH 3T MOHATUSI NIPU
ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

®  WCNOJB30BaTh XMMHYECKYH) CHMBOIMKY [UIsI COCTaBleHHsI (DOpPMyNl BEIIECTB W ypaBHEHHM
XUMUYECKUX PEaKIIHi;

® ONpEACTSITh BAICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHHSX, CTETICHb OKHCIICHUS
SIIEMEHTOB B OWHAPHBIX COEAMHEHHAX, MPHHAIICKHOCTh BEHIECTB K OMPEACIEHHOMY KIIACCY
coequHeHH 1o GpopMysIaM, BUI XUMHUECKON CBs3H (KOBAJICHTHAS W MOHHAS) B HEOPTaHMIECKUX
COETMHECHHUSIX;

e packpsiBath cMmbica [lepuonnueckoro 3akoHa [. . MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOANYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX OJJIEMEHTOB OT UX TIOJOKEHHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUSI MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOraipo;

® ONHCHIBAaTh W XapaKTepH30BaTh TaOIW4HylO Qopmy lleprogudeckoll CHUCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3lNyaTh MOHATHS «TJaBHAs moArpymnmna (A-rpymma)» u «mmodounas noarpymma (b-
rpyIa)», Majble U OOJbIINe EPUOIbI, COOTHOCUTH 0003HAYCHHUS, KOTOPhIE HMEIOTCS B TaOIIUIIE
«Ilepuoanueckass cucrema xumuueckux osiemeHtoB [[. WM. MenaeneeBay ¢ YHCIOBBIMU
XapaKTepUCTUKaMU CTPOEHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB W 3aps siapa, odiiee
YHCIIO 3JIEKTPOHOB U PACIpPEIeNIEHUE UX 110 JIEKTPOHHBIM CIIOSIM);

e KIacCH(PHUIUPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHMUECKUE BEUIECTBA, XUMHUYECKHE PEaKIUH
(110 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3G (eKTy);

®  XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHWE CBOWCTBA BEIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP>KJasl ONUCAHUE IPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBICHUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BOZMOXKHOCTH
MIPOTEKAHUS XUMHYECKUX MTPEBPAIICHAN B PA3IMIHBIX YCIOBUSIX;

®  BBIYUCISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XMMUYECKOr0 dJIEMEHTa 10 (OpMyJie COeIMHEHHUS, MAacCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

® TIPUMEHATH OCHOBHBIE OIEPALMH MBICIUTENFHON NEATENbHOCTH — aHAJN3 U CHHTE3, CPABHEHUE,
000011IeHre, CHCTEMATH3AIINIO, KITacCH(DUKAIUIO, BBISBICHHE PUYNHHO-CIICICTBCHHBIX CBS3eH —
JUISL U3YYEeHUs] CBOMCTB BELIECTB M XUMHUYECKUX pEaKIUi, €CTEeCTBEHHO-HAy4HbIE METOJbI
MO3HaHUsSI — HAOIOICHUE, U3MEPEHHE, MOJISITUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICJICHHEBIH );



CIIeIOBAaTh IPABHJIAM IOJB30BAHUS XMMHUYECKOH MOCYIOH M J1aDOpaTOpHBEIM 0OOpYZOBaHHEM, a
TaKKe IpaBuUiIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLMSIMU I10 BBIITOJHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB II0 MONYYCHHIO W COOMpAHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoja M KHCJIOpPOJA), IMPUTOTOBICHUIO PACTBOPOB C ONpeleIEHHONM MaccoBoM Joiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATh W MPOBOJUTH XHMHYECKHE OSKCHEPHMEHTHI 110
pacmo3HaBaHUIO pPACTBOPOB INENOYe M KHUCIOT C IOMOLIBIO HHAMKATOPOB (JIAaKMYC,
(deHondTanent, METUIOPAHK U JIPYTHUE).

K xonmy oOyuenus B 9 kJiacce mpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb
c(hOpMUPOBAHHOCTH Y OOYUAIOIIIXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX TMOHATHHA: XUMHUYECKHUN JIEMEHT, aTOM, MOJIEKYJa,
HOH, KaTWOH, AaHHMOH, IIPOCTOE  BEIECTBO,  CIOXKHOE  BEIIECTBO,  BAJIICEHTHOCTS,
3IEKTPOOTPULIATENILHOCTD, CTEIIEHb OKHUCIEHUS, XUMHYECKas pPEakUus, XUMHUUYECKas CBS3b,
TEIUI0BOM 3¢ (EeKT peakuuu, Mojb, MOJSIPHBIA 00BEM, pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
IEKTPOJINTHYECKAsT UCCOLMALMS, PEaKIMH HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpaTHUMbIE PEaKIMU, OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIMTENIb, BOCCTAaHOBWTENb, OKUCICHHE M BOCCTAHOBJCHHUE, ANIOTPONHA, aM(OTEPHOCTS,
XMMUYeCKasi CBs3b (KOB&IGHTHAs, HMOHHAs, METAJUIMYECKas), KpUCTAUIMUECKas pemeéTka,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTb XMMHYECKOW pEakLMH, IPENEIbHO JAOIyCTUMas
konuentparus [1JIK BemiecTa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHHA U MPUMEHSTH 3TH MOHATHS MPH
ONMCAaHWH BEIECTB U UX NMPEBPALICHUN;

WCTIONB30BaTh XWMHUYECKYI0 CHMBOIMKY JJisl COCTaBieHHS (GOpPMYNl BEUIECTB M YypaBHCHHI
XUMUYECKUX PEaKLIUii;

ONpEIENATh BaJEHTHOCTb WM CTEINEHb OKHUCICHUS XUMUYECKHUX OJJIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOrO COCTaBa, IPHHAJIEKHOCTh BELIECTB K ONPEICIEHHOMY KJIacCy COEAVHEHHMM I10
(dbopMmynaMm, BUI XMMHUYECKOH CBS3M (KOBaJICHTHAS, HOHHAS, METAIIMUECKas)) B HEOPTaHUUECKUX
COCAMHEHMSX, 3apsil MOHAa IO XUMHUYECKOW (opmyiie, XapakTep cpelbl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHUH, TUIl KPUCTAJUINUECKON PEIIETKH KOHKPETHOTO BELIECTBA;
packpbiBaTh cMblcn Ilepuonnueckoro 3akona JI. M. MenpeneeBa M AEMOHCTPUPOBATH €ro
MOHMMAaHHE: ONMCHIBATH W XapakTepu3oBarh TabmuuHylo (opmy Ilepmoguueckoil cucteMsbl
XMMUYECKUX 3JIEMEHTOB: pa3ivyarh MOHATHS «rJaBHas noArpynna (A-rpymnma)» ¥ «1no0odHas
noarpynna (b-rpynma)», Mmanble ¥ OOJNbIIME MEPHOABI, COOTHOCHTH O0O3HAUEHHUS, KOTOPHIE
MMEIOTCS B TEPUOAWYECKONW TalnWile, C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB M 3aps[l siApa, o0IIee YUCIIO IEKTPOHOB U paclpeaesieHHe UX 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B IIPEAEIIax MAJIbIX IIEPUOIOB U TIIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHWYECKHUE BEILECTBA, XMMHUYECKUE PEaKIuu
(110 YuCITy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3((EeKTy, 0 U3MEHEHHIO
CTEIIEHEeH OKHUCIICHUS] XUMUIECKHUX SIIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMIME W cHenupUIecKue XWMHYECKHE CBONCTBa IMPOCTHIX H
CJIOKHBIX BELIECTB, MTOATBEPXKIAs OIMCAHUE NPUMEPaMHU MOJEKYJSPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLUI;

COCTaBJIAITh YPAaBHEHUS 3JIEKTPOJIUTUUECKON JHUCCOLMAIMK KHUCIOT, IEN0Yed U COoJlel, TIOTHBIE U
COKpalEHHbIE YpaBHEHHS PEaKIWHA MOHHOrO OOMEHa, YpaBHEHHs peaklHid, MOATBEP>KIArOIINX
CYyILLIECTBOBAHUE N€HETUUECKON CBSI3U MEXKY BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI IOCPEICTBOM COCTABJICHUS
3NEKTPOHHOTO OayaHca ITUX peaKlni;

IIPOrHO3HPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHMSI, BO3MOXKHOCTH MPOTEKAHUS
XUMHMUYECKUX NPEBPALLICHUH B pa3IMYHbIX yCIOBHSX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJSPHYIO MAacChl BELIECTB, MAacCOBYHO [OJIIO
XMMUYECKOT0 3JIEMEHTa 1Mo (OpMyJie COEIMHEHHs, MAacCOBYIO JOJIIO BEIECTBA B PacTBOPE,
[IPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEAKIIUHY;



cOOJTI0IaTh TpaBWjIa TOJE30BAHMSI XMMHUYECKOUW MMOCYMON W jJabopaTOpHBIM OOOpPYIOBaHHEM, a
TaKXKe MpaBWiia OOpalleHHs] ¢ BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIMSIMU TI0 BBITIOJTHEHHIO
na00paTOPHBIX XMUMUYECKHUX OIBITOB MO TIOJNYYCHHIO U COOHMPAaHUIO Ta3000pa3HbIX BEIECTB
(aMMMaKa ¥ yrJIeKHCIIOro ra3a);

MPOBOJUTH  pEaKIM{, MOJTBEPKIAMONINEe KAUYeCTBEHHBIH COCTaB  pPas3iIMYHBIX  BEIICCTB!
pacrlo3HaBaTh OMBITHBIM MyTEM XJIOPHA-, OpOMHUA-, HOAWI-, KapOoHat-, docdar-, cummkar-,
Cynb(dar-, THAPOKCHUI-HOHBI, KATHOHBI aMMOHHS U HOHBI H3YYCHHBIX METAJUIOB, IPHCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPTraHMYECKUX BEIUICCTB;

NPUMEHATh OCHOBHBIE OIEpallud MBICIUTEIBHON NEATENbHOCT — aHajdu3 M CHUHTE3, CpaBHEHMHE,
0000I1IeHNe, CHCTEeMAaTH3alUI0, BBISIBICHHE NMPUYMHHO-CICIACTBEHHBIX CBS3€H — A M3yYeHHsS CBOWCTB
BEIIECTB U XMMHUYECKUX PEAKLUH, €CTECTBEHHO-HAyYHbIE METOAbI MO3HAHUA — HaOJIIOAEHHE, H3MEPEHHE,
MOJICJINPOBAHKE, SKCIIEPUMEHT (pealbHbIH U MBICTICHHBIN ).

TEMATHUYECKOE INVIAHUPOBAHMUME 8 KJIACC
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DJIeKTPOHHbBIE
Ne HaunMmeHoBaHue pa3nesioB u (uudposbie)
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Bcer KoHTpoabHbI IIpakTHyecku
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Ilepuonunueckas
cucTeMa
XHUMUYECKUX
anemenToB /. U.
Menpaeneena.
Crpoenue aToma

XHUMHYECKasI CBI3b.
OKHUCINTEIIHHO-
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€ peaKuu
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PesepBHOE Bpems 3
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9 KJIACC

Ne HanmenoBanue
n/ pa3aejioB U TeM
n nporpaMmal

KoaunuecTBO Yacon

Bcer KonTpoasHbI
0 e padoThI

Paznein 1. BemecTBo M XMMUYeCKUE PeaKIuM

IToBTOpEHuE 1
yrayOnenne 3HaHui
11 OCHOBHBIX
pasnenoB Kypca 8
KJlacca

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peaxkuui

1.2

DIEeKTPOIUTUYECKA
S IACCOLIHAITHS.

1.3 XHAMHYCCKHE
peakuuu B
pacTBopax

Hroro no pazgeny

5 1
4
8 1
17
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2.2

Obmas
XapaKTepUCTUKA
XAUMUYECKUX

2.3 a5eMeHTOB V A-
CpymIsl. A30T,
¢dhocdop u ux
COETMHEHHS
OO6mas
XapaKTepUCTUKA
XUMUYECKUX

24 anemenToB IVA-
CpyIIbl. YIiepona u
KpEMHUI U X
COETMHEHHS

Wroro no pazneny

25

Pa3nen 3. MeTasliibl M X COeIMHEHUS

3.1 OO1ue cBoicTBa

4

IIpakTHyecku
e pabdoThl

DJ1eKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcbl

bu6nmoreka IJOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka LIOK
https://m.edsoo.ru/7f41a63
6

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka LIOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka IIOK
https://m.edsoo.ru/7f41a63
6

Bu6mmoreka IJOK


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

METaJIOB
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