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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNLHONIPOrPaMMBbl OCHOBHOTOOOIIEr000pa30BaHM, IPEICTABICHHBIX B
OI'OC 000, a Takxe Ha OCHOBE (peiepabHOIN paboueil mporpaMMbl BOCIIUTAHUS
U ¢ Y4€TOM KOHLENIMK TNpernojJaBaHus ydeOHOTO TmpeaMmera «XHUMHUSD B
oOpa3zoBaTeabHBIX OopraHu3amusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM AA€T TPENCTABICHUE O IENAX, OOIel CTpaTeruu
oOy4eHusi, BOCHHUTaHUS W PA3BUTUS OOYy4YaIOIIMXCS CPEJACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIBHOE MPEIMETHOE COJIepKaHHUE,
MpeyCMaTpUBACT paclpe/ieieHHe €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHE TIO
pazzeraM M TeMaM MPOrpaMMbl MO XHUMHH, OMPEIEISET KOJWYECTBEHHBIC U
KayeCTBEHHbIC XapaKTePUCTUKU COJIepKaHus, PEKOMEHTYEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHHUS XUMHH C  YIETOM  MEXIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSA3€H, JIOTUKH y4eOHOTO TMporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBAHMM K
pe3yibpTaTaM 00y4YeHHUSI XUMUW Ha YPOBHE IEJIeH N3YUEHUS MpeaMeTa U OCHOBHBIX
BHUJIOB YYEOHO-TIO3HABATEILHOW JEATEIBHOCTH OOYYaromIerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUS.

OOpazoBaTenbHas IporpaMma yueOHOro nmpeaMera « XUMUSD Peaiu3yeTcs C

VICIIOJIb30BAHUEM o0opy0BaHUS LIEHTpa €CTECTBEHHO-HAyYHOU 151
TEXHOJIOTUYECKOM  HampaBiieHHOCTH — «Touka  pocrta».  Mcnombp3oBaHue
00opynoBaHUs LEHTpa €CTECTBEHHO-HAYYHOMU 51 TEXHOJIOTUYECKOHN

HampaBiieHHOCTH «Todka pocTa» MO3BOJISET CO3/1aTh YCIOBHS:

* JUIS pacCIIUPEHUS] COJIEP KAHUS IIKOJBHOTO XMMHYECKOTO OOpa30oBaHUS; ®
JUTSl TIOBBIIIICHUSI TIO3HABATENILHON AaKTUBHOCTU OOYYalOIIUXCS B E€CTECTBEHHO-
Hay4YHOU 00JacTu;

* JUTSL Pa3BUTHS JJUIHOCTH OOYYArOIIETOCS B MPOIECcCe O0yUCHUS XUMHUH, €T0
criocoOHoCTeM, (QopMHpOBaHUS U  YIOBIETBOPEHUSI COLMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

* 711 pabOThI C OMAPEHHBIMH IIKOJLHUKAMU, OPTaHHU3AIMd WX Pa3BUTHUS B
Pa3JIMYHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUECKON JIEATEIBHOCTH.

3HaHUE XHMHH CIIYXKHUT OCHOBOH JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
oOydJaromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poJIb WrparoT (POopMUPYEMbIE XUMHUEH TMPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUUHUOOIBOIIIOIIMUBEIIIECTBBIIPUPO/IC,0MY TAX PEIICHUSITIIO0ATEHBIX



npo0JieM yCTOMYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOW, IHEPTETHUUECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyeHnexummm:

CHOCOOCTBYET  peald3allii  BO3MOXKHOCTEM  JJIi  caMOpa3BUTHA U

(bOopMHUPOBAHUSKYIBTYPHUTUYHOCTH,eE€0011IeH N (D YHKITMOHATTEHOUTPaMOTHOCTH;

BHOCHUTBKJIaIBYOPMHUPOBAHUEMBIIIICHUIUTBOPUECKUXCIIOCOOHOCTEM
OOy4arommxcsi, HaBBIKOB WX CAMOCTOSATEIbHOM  y4eOHOW JEATEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOMKU3HU, TAKUBIIPO(HECCHOHATLHOU 1A TEILHOCTH;

3HaKOMHUT CO CHEeUU(PHUKON HAYYHOTO MBINIJICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IVIsiAaHAa €IUHCTBONPHUPOIBIM YEJIOBEKA, SBISECTCIOTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYaIOIIUXCS;

croco0CcTBYET(HOPMUPOBAHUIOLIECHHOCTHOTOOTHOLIEHUSIKECTECTBEHHO-
-HAy4HbIM 3HAHUSM,K MPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B YKOJIOTUYECKOE
oOpa3zoBaHue 00y4aIOIUXCSl.

JlanHble HampaBiieHHs B OOYYEHHM XHMHH OOECHEUYMBAIOTCS CHEU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOpPBIM  ABISIETCS  NEAaroru4yecku
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOW XMMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XMMUHU.

CtpykTypa coaepkKaHus MPOTPaMMbI MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ uszydyeHuro. ColaepiKaHHe CKJIAAbIBAECTCS U3 CHCTEMBI
MOHATUHOXUMHYECKOMIJIEMEHTENBEIECTBEUCUCTEMBITIOH TUHOXUMUYECKON
peakuuu. OOe H3TH CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMUILY
MTOCJIEA0BATEIBHOTIO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro3zakonall.ll.MenaeneeBakakOCHOBHOT03aKOHAXUMUU;

— YYEHHUAOCTPOCHUUATOMAUXUMUYECKOICBA3H;

— TMpeACTaBIE€HUN 00 JIEKTPOJUTUYECKON JUCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PacCMATPUBAKOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEIHHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIONHSIS (DyHKIIMHA OOBSICHEHUS U POTHO3UPOBAHUSICBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOr0 MPUMEHEHUS U TIOJTyUYEeHHS N3y4aeMbIX
BEILIECTB.



OcBoeHue TMporpaMMbl IO XHMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
NPEACTABICHUSI O XUMHYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEeMHON NpPHUPOJbl, IIEHHOCTHOIO OTHOWIEHHWS K HAay4YHOMY 3HAHUIO U
METOJaM MO3HaHWsS B Hayke. M3yueHne XUMUM OPOUCXOAUT C NPHUBJICYEHUEM
3HAHUI U3 paHee U3yUYEHHBIX YUEOHBIX NPeaIMETOB: «OKpYy AN MUPY,
«buoinorusa.5—7knacce» U «Pusnka.7 Kiaccey.

[Ipy wu3ydyeHHH XUMHUHM MPOUCXOAUT (HOpMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, IMPAKTHYECKOU
NEATEIIBHOCTH YEJOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HaHUU — BaXHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM,
JOCTYIIHBIX O0OOIIEHHI MHMpPOBO33PEHUYECKOIO XapakTepa, s3blKa HAYKH, B
NpUOOLIEHUM K Hay4YHbIM METOJaM T[O3HaHWS TMpU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakluid, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUM U
UX TPUMEHEHUU B YueOHO-NO3HABAaTEIbHOM U Y4eOHO-HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHHMHM NpaBWJI 0O€30MacHOr0 OOpalleHuss C BEIIECTBAMHU B
MMOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XUMHUU Ha YPOBHE OCHOBHOT'O OOLIET0 0Opa3oBaHMs Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHUE WHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSITHIO PELICHUH,
CIIOCOOHO aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTb OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpHOOIIEeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATEIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCloBUid, CITIOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00yYaOIIUMUCS
OMbITa Pa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (dopmupoBanue oOmeNH (GYHKIMOHAIBHOW ¢ ECTECTBEHHO-HAYYHOUH
IPAaMOTHOCTH, B TOM UHCJI€ YMEHHUH OOBSICHATh M OLEHUBATH SBJICHUA
OKpPY’KaIOIlIET0O MHPA, UCIOJIb3ysl 3HAHWUSI U OIBIT, MOJYyYEHHbIE NPHU HU3yUYECHUU
XUMHH, TPUMEHSTh UX MPU PEIICHUH MpoOIeM B TOBCEIHEBHOM KU3HU UTPYI0BOM
NEeSATENbHOCTH;

— ¢opmupoBaHHEe y OOy4YarOUIMXCS TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HSKOJOTUYECKU
[EJeCO00pa3HOro TMOBEIEHUs B OBITY M TPYIOBOM JEATETBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbs U OKPYKAOIIEW IPUPOLHONU CPEBI;



— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEUYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOMWIIS M HAMPABICHHOCTH NATBLHEUIIETO
oOydJeHUHI.

OOmiee YMCIO dYacoB, OTBEAEHHBIX IS W3YYCHHUS XUMUU Ha YPOBHE
OCHOBHOT000IIIETO 00pa3oBaHus, cocTaBisgeT 136 yacoB: B8 kiacce — 68 gacoB(2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEP KAHUEOBYYEHUA

8 KJIACC

IlepBoHayaJIbLHBIEXHUMHYECKHETIOHATHSA

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena wm BemecTBa. PHU3MUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOoAax MO3HAaHMS B XUMHUH. YHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI M MOJIEKYJIbl. XHUMUYECKHE »dJIeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmysa. BaJeHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB.3aKOH
MIOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0Jis1 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsI3p KOIM4ecTBa,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IuHUI] BemlecTBa. Pacuérel mo ¢dopmyiam
XUMHUYECKUX COCAMHEHU.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MPU3HaAKH.
3aKOH COXpAaHEHHUs Macchl BEIIECTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeMHEHUs, pa3I0KEHUs, 3aMEeIlleHUs, OOMEHa).

Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000pPYOOGAHUA UEHMPA
eCMecmeEeHHO-HAyYHOU U  MexHoJ02u4eckol  HanpagrennHocmu  «Touka
pocmay):

3HAKOMCTBO C XMMHUYECKOHM MOCYA0H, MpaBujiaMu paboThl B J1abOpaTopuu U
npuémMamMu 0o0palleHus: ¢ JJabopaTOpHBIM 000PYJIOBAaHUEM, W3YUYEHUE U OMHUCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMS BOJABI) M XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAINBAHHE
MEJTHOM MPOBOJIOKH, B3AMMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUHN, HaOIIOEHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jiokeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
Menu (I1) mpu HarpeBaHuu, B3auMOJIEUCTBUE Kee3a ¢ pacTBopoM cosit Menu (11),
U3y4YEHUE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BhITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOJIOJEHHME U  ONHCAaHME  Pe3yJbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MacChl, CO3JaHHe MOJeNeld MOJIEKY
(ILIapoCTepIKHEBBIX ).

BaxxHeHuuenpeacTaBUTeJTMHEOPraHUYECKUXBELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — ajneMeHT U mpocToe
BeniecTBo. Haxoxxienue kuciaopoaa B Ipupoje, Pu3nieckue 1 XuMHUIECKHUe



cBoiictBa (peakmumu ropeHus). Oxcupapl. [Ipumenenwe kucmopomga. CrocoObI
MOJIy4eHHs] Kuciiopoda B JabopaTOpuu U TPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJuIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBolt 3hdEeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/IyXa, YCUJICHHE MApHUKOBOTO 3(pdekTa, pazpymeHrne 030HOBOTO CIIOSI.

Bopopon — snemMeHT u mpocrtoe BemecTBO. Haxoxnaenue Bogopona B
npupoae, Gu3MYecKkne MW XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conm.

MonsipHbIiio0BbEMIa3oB. Pacué ThImOXMMUYECKUMYPaBHEHUSM.

dusnueckue CBOMCTBA BOJbl. Boma Kkak pacTBOpuTelb. PacTBOpHI.
HacelilieHHbIE W HEHACBHIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas n0Ji BElIECTBA B paCTBOpPE. XUMHUUYECKHAE CBOMCTBA BOJbl. OCHOBAHMSI.
Ponp pacTBOpOB B mpupoje U B KU3HHU 4enoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arpsA3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3zyroiie  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecosieoOpazyromme. Homenkmarypa okcuaoB. Duzmdeckne U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHWs. HoMeHknatypa ocHoBaHMN. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTm MmeraimioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Conu. HomeHknatypa cosneil. @u3ndeckue U XMMHUYECKHUE CBOMCTBA COMEH.
[Tosmyuyenue coien.

['eHeTHUeCKasCBA3bMEK Y KIACCAMUHEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm (C UCROIb306AHUEM 000PYOOGAHUA UEHMPA
€CMmeCmEEeHHO-HAYYHOU U  mexHo02u4eckoiu Hanpagiennocmu  «Touka
pocmay):

Ka4eCTBEHHOE OMPEIECICHUE COAECPKaHUS KUCIOPOJa B BO3yX€E, MOJTYUYCHHE,
coOupaHue, paclio3HaBaHWE W U3YYCHUE CBOWCTB KHCJIOPOAa, HaAOIIOJCHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (moXkapa), O3HaKOMJIGHHE ¢ oOpaslaMu OKCHIOB U
OMHCAaHUE WX CBOWMCTB, MOJydYeHHUE, COOMpaHUE, pACIIO3HABAHWUE W U3yUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHACOMAaTEpHAIOB), HaOM0IeHHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, MICCIIETOBAHNE OCOOEHHOCTEMN pacTBOPEHUS BEIIECTB C



Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAJJIaMU
(HaTpueM ®W  KajblieM) (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHANIOB),
UCCJIeIOBAHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOII0€HNE U3MEHEHHSI OKPACKU MHIMKATOPOB B pacTBOpax KUCIOT U LIEJIOYEH,
u3yyeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METajUlaMHu, pPeakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJUla JIPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33aJa4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUID.

IHepuoanuecknii 3akoH wu Ilepuoamyeckass cucreMa XHUMHYECKHX
jiemenToB JI. U. MenageneeBa. Ctpoenne aromMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUuu

[lepBble TOMBITKM KJIACCUPUKAUU XUMHUYECKUX 53JIeMeHTOB. [lonsatue o
IpyNIax CXOJHBIX JJEMEHTOB (IIEJIOYHBIE U IIEIIOYHO3EMENbHBIC METaIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEPHbIE OKCUbI
Y TUAPOKCHUJIBI.

[Tepnonnueckuii 3akoH.llepuognueckascucreMa XUMHAYECKUX 3JIEMEHTOB/I.
N.  MenneneeBa.  KoporkornepuonHas ©W  JJUHHONEpUOAHAs  (HOPMBI
ITepunonnueckoii cucrembl xumudeckux 31aeMeHToB . 1. Menneneesa. [lepuoasiu
rpynnbl. QU3NUECKUil CMBICT MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOJA UTPYIIIbI
DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB TepBbIX 20 XUMUYECKHUX DIIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA M0 ero noyioxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XHWMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMUYECKUX CBOMCTB IO rPpyIIaM U IEpUoIaMm.

3nauenuellepuoanueckorozakonaullepuoguueckol  CUCTEMBIXUMHYECKUX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. . M. MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckas cBs3b. KoBaneHnTHas (MoasipHasi U HEMOJSPHAs ) CBSI3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBA3b.

Crenenp okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIC PEAKIIMH.
[Ipouecchl OKnCIIEHHsI M1 BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm (¢ UCROIb30OGAHUEM 000PYOOBAHUs UEHmMPA
€CMeCmeEeHHO-HAYYUHOU U  MmexHOo02uueckoi Hanpaénennocmu «Touka
pocmay):



H3y4deHHEe OO0paslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M WIEJOYEH, MPOBEICHHUE OIMBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropenue, peakiu pas3ioKeHUs], COSTUHEHU).

Mestcnpeomemmnuleceasu

Peanuzanusi MeXNpeIMETHBIX CBsI3€l MpU HU3YyYEHUH XHMHU B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
NOHSATUN, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmue ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAYYHBIN (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHaJlW3, CHUHTE3, KiIaccupukanus, MepUuoJAUYHOCTh, HaOI0ICHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepusi, aTroMm, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJNO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1bI, COoNHIIE.

buonorus:porocunres, apixanue,omnocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEpaIbI, TOPHBIE TOPOIbI,IIOJIE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBouxummnueckasipeakums

[lepunonnueckuit 3akoH.llepronnueckasCUCTEMAXUMUYECKUX 3JIEMEHTOB/I.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalaus, KalblUsi MU HX
COCIMHEHU B COOTBETCTBUM C TIOJIOKECHHEM 3JIEMEHTOB B Illepuoandeckoii
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTAITTUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIAaCCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX PEaKIUi M0 pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TeEIIOBOMY 3(dekTy, mo
M3MEHEHUIO CTENEHEH OKHCIICHHS] XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, TIO
YYacCTUIO KaTajlhu3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
ypaBHEHMUSL.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTHEe 00 00paTUMBIX U
HEOOpAaTUMBIX XUMUYECKHUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX U T€TePOTeHHBIX



peakuusx. [lonarue o karammse. [loHsTHEe 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMAIONIME HAa CKOPOCTh XHMHYECKOM PEAKIMU U TMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBINM  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHON  PEAKILIUH. CocraBnenue YPaBHEHHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJHBIE WM COKpalIEHHBIE HMOHHBIE YpaBHEHUs peakiuuu. CBOHCTBA KHCIIOT,
OCHOBAHMI M COJIEH B CBETE MPEACTABICHUN 00 31EKTPOIUTUUECKONANCCOLUALIHH.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O THApONH3E CONEN.

Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000pPYOOCAHUA UEHMPA
eCMmeCmeeHHO-HAYUHOU U  mexHoao2uueckou Hanpaeénennocmu «Touka
pocman):

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUIOB W HEMETAUIOB (rpadura M anMasza), CI0KHBIX BEIIECTB
(xyopuga HaTpuUsi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU peakiuu
OT BO3JCUCTBUS PA3NIMYHBIX (PAKTOPOB, HCCIEAOBAHHE DJICKTPOMPOBOIHOCTH
pacTBOPOB BEHIECTB, MpoLecca AUCCOLMALNUA KHCIOT, WIENOYEed M  COJIEH
(BOBMOXXHO  HCIIOJIb30BAaHME  BHUJEO MATEPUAIOB), TMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ MPU3HAKU  TPOTEKaHMs]  PEakiMid  HMOHHOTO  OOMeHa
(oOpazoBanue ocaaka, BBIJCICHHE Ta3a, oO0pa3oBaHHWE BOJIBI), OIBITOB,
WUIIOCTPUPYIOIIUX  OPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHA
(ropeHue, peakiuu pasyiokKEeHHUs, COCIUHEHUS), paclOo3HABaHUE HEOPraHUYECKHUX
BEIIECTB C TOMOIIBIO KAUYEeCTBEHHBIX pEaKIMid Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaanbiuuxcoemHeHUs

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKME CBOWCTBA HA IIpUMEpPE  XJIOpa
(B3auMoJeiCcTBHE C METaulaMHu, HEMeTaUlaMu, MiejaodamMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U HX
HaxXO0XXJICHUE B TIPUPO/IE.

OO6mast xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTU CTPOEHUSs
aTOMOB,XapaKkTepHbiecTeIeHnOKUCIeHNs . CTpoeHnen(pru3nIecKuecBOnCTBa



MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALIUU KHCIOPOaa
U ceppl. Xumudeckue cBoiicTBa ceprl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XUMUYeckue cBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (Qu3MUEeCKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
MpEICTaBUTENs Kjlacca KHUCIOT M CHEHU(PHUYECKHE). XUMUYECKHE pPEaKIIHH,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOMyYeHHS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs! pEaKI[Us Ha
cynbdar-uon. HaxoxxneHue cepbl U €€ COCAMHEHHH B TIpupojae. XUMHUYECKOE
3arpsi3HEHUE OKPYJKAIOUIeH Cpenbl COCAMHEHUSMU cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmas xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBIC CTEMCHH OKUCICHHA. A30T, pacmpoCTpaHEHHE B MPHPOJE,
duznyeckue u xuMmudeckue cBoicTBa. KpyroBopot azora B npupozae. AMMHaK, €ro
(uznyeckue U XMMHUYECKUE CBOMCTBA, OJyueHUe U npuMeHenue. Conu aMMOHus,
X Qu3nyecKkre 1 XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THas KHUCIIOTa, €€ MOoJlydeHue, (pu3nmdeckrue M XUMHUYECKHE
CBOMCTBa (0OIIME KaKk TMPEACTaBUTENSl Kiacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopeHuil. XuMHUeCKoe 3arpsi3HEHUE OKPYKAIOUIEH cpelibl COEAUHEHUSAMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3Ayxa, NouBbl U BopoémoB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, puznueckne U XUMUYECKHE CBOMCTBA.
Oxcundochopa(V)udochopnaskuciora,hruznuecKuenXuMUIECKUECBONCTBA,
nosyuenue. McnonszoBanue pocharoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHble  CTENEHUM  OKUCJICHMs.  YTJepoha,  aUIOTPOIHBIE
MoIu(UKAIMK, PACIPOCTPAaHEHUE B NpUpPOJE, (PUINYECKUE M XUMHUUYECKHE
cBoricTBa. Ancopomusi. Kpyrosopot yraepona B npupojae. OKCuabl yrieponaa, ux
¢usnyecKkne u XMMUYECKHE CBOIMCTBA, IEHCTBUE HA )KUBBIE OPTAHU3MBL,ITOJTyYeHNE
Y MPUMEHEHHE. DKOJIOTrHYecKre npooieMbl, CBsI3aHHbIe ¢ OKkcuaoM yraepoaa (IV),
TUINO0TE3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMAaTa, MapHUKOBBIA d(dekt. YronbHas
KHUCJIOTa U e€ CcoJd, UX (PU3MYECKHMe U XUMUYECKHUE CBOMCTBA, IMOJIyY€HUE HU
npuMmeHnenne. KauecTBeHHas peakius Ha KapOoHaT-wOHBL Vcmonp3oBaHue
KapOOHATOB B OBITY, METUITHE, TPOMBIIIJICHHOCTH M CETHCKOM XO3SHCTBE.

[TepBoHavasibHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TIUIEPUH, YKCYCHask KHCIIOTa).
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (yrojib, MPHUPOAHBIN Tra3, HePTh),
OPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OeNMKax, yrieBOAax—H UX



poJii B OKM3HM YEJOBEKa. MaTepualbHOE€ €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHHU.

Kpemuuii, ero Qusuueckue ©u XUMHUYECKHE CBOWCTBA, TIOMy4YEHUE H
npumeHenue. CoequHenust KpeMHusl B mpupoze. O01ue npeacraBieHus: 000KCH e
kpeMuus (IV) u kpemuueBoit kucnore. CHIMKaThl, UX UCIOIb30BaHUE B OBITY, B
IPOMBIIIJICHHOCTH. BakHEHIIMEe CTPOUTENbHBIE MaTEpHalbl: KEpaMHUKa, CTEKJIO,
EMEHT, OeToH, >kene300eToH. [IpobOieMbl 0Ge30MacHOTO  MCIOJIb30BAHUSA
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii yIkcnepumenm (¢ uUCnojb308anuem 000pyo0oeanus ueHmpa
eCMecmeeHHO-HaAyYHoll U  mexHoJ02udeckoii  Hanpaerennocmu  «Touka
pocmay).

U3y4eHHEe 00pa3l0B HEOPTaHWYECKUX BEUIECTB, CBOMCTB COJIIHON KHCIIOTHI,
IIPOBE/ICHUE KAaYEeCTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMs, OIBITHI, OTpaXarouue (U3NYECKUE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEIMHEHHHN (BO3MOXXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpasluaMu XJIOpPUJOB (TaJOr€HHUJIOB), O3HAKOMJICHHE C
oOpazuamMu  ceppl U €€  COCAMHEHHAMH  (BO3MOXKHO  MCIIOJIb30BaHME
BHJICOMaTEpHUAIIOB), HAOIIOJEHHE TIpoliecca OOYTIIMBaHUS caxapa MoJl IeCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KHCIIOTHLITPOBEICHUEKAYECTBEHHON peakunu Ha CyJbQaT-
MOH U HaOJIOJEHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiicTBaMu a3ora, Qgocdopa U UX COeAMHEHUH (BO3MOYKHO HCIIOJIb30BAHHE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (POcHOpHBIX yI0OpEeHUi, MOTydYeHHE,
coOMpaHue, pacno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U M3ydeHHe MPU3HAKOB
UXITPOTEKAHHUS,B3aMMOIEICTBUEKOHIIEHTPUPOBAHHONA30THOMKHUCIIOTBICMEIBIO
(BO3MOXKHO WCITOJIB30BaHNE BUIEOMATEPUATIOB), U3y4eHHUe Mozenen
KpUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, (QysuiepeHa, O3HAKOMJIIEHHE C
MPOIECCOM  afcOpPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOra3a, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U H3YyUYEHHE
CBOMCTB YTJIEKUCIIOIO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W U3yYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMENH CUIIMKATHOW MPOMBIIIJIEHHOCTH, PEIlIeHNEe KCIIEPUMEHTAIbHbIX3a/]au
no teme «BaxkHeililne HeMeTaulbl U X COSAMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO0mast xapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx mnosoxkeHus B llepuomnmueckor cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHue MeTauioB. MeTtannudeckas CBA3b H
METAIUINYECKAS KPUCTAIUINYECKAS PEIIETKA. DIEKTPOXUMHUYECKAN P



HaNpsDKeHUH MeTaiioB. PU3NYECKUE U XUMUYECKUE CBOWCTBAa MeTaiioB. OO0miue
CrocoObl Mody4YeHus: MeTawioB. [loHsATHE O KOPpO3WHM METAIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Koppo3uu. CriaBbl (CTajlb, YyTyH, JIOPATIOMUHUM,
OpoOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIINICHHOCTH.

[[lenouynbie mMeTawibl: mojokeHue B llepuonnueckoil cucTeMe XUMHUYECKUX
sanemeHtoB JI. . MenaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJIEHHE B IPHUPOIE.
Puznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanusi). OKCUIbl U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METANIOB U HUX
COCIMHEHUN.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHuid W KajblUW: T[OJOXEHUE B
[Tepuomnueckon cucreme xumuueckux aneMmeHToB Jl. M. MenpaeneeBa, crpoeHne
MX aTOMOB, HaxOXJIeHUE B npupojae. Puznueckue U XMMHUYECKHUE CBOMCTBA MarHus
U Kanbluda. BaxHeliine COeIUHEHUS Kaiblusg (OKCHJA, TUIPOKCUI, COJH).
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AsroMuHU:TI0J10KeHUEBl [eproandyeckoicucTeEMEXUMUYECKUXAIIEMEHTOB  [].
N. MenneneeBa, CTpOCHHE aToMma, HaxOXIeHUE B mpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
ATIOMUHUSL.

Keneszo: nonoxenue B Ilepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE aToMa, HaXOXJIECHHE B mpupoje. Pu3NUYECKHE HU
XMMHYECKHE CBOMCTBA jkese3a. OKCHIbI, THAPOKCH LI U coin xkene3a (11) u sxenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii yIxcnepumenm (¢ UCnOIb306aAHUEM 000pPY00BaAHUA UeHmPaA
€CMmeCmeEeHHO-HAYUHOU U  mexHOoJocuueckou Hanpaenennocmu «Touka
pocmay):

O3HAKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, WX (U3HMUYECKUMU
CBOMCTBaMM, M3YYECHHE PE3yJbTaTOB KOPPO3HMH  METAIOB  (BO3MOXKHO
WCTIOJB30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUS OKCHIA
KaJbI[Usl W HATpus C BOJOW (BO3MOXXHO HCMOJIb30BAHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUSI Keie3a B KHUCIOPOJIE
(BOBMOKHO  HCIOJIb30BAHHE  BHJIEOMATEPHAIIOB), MPHU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIIMil HA MOHBI: MarHusl, KaJIbIUs, A TIOMUHUS, IUHKA, KeJe3a
(IT) u xxene3a (II1), menu (I1), HaOMIOIEHNE U ONKCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHU MWOHAMU HATpusl, Kajlus U Kaiblud (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IINHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 1o Teme «Baxkueitmme
METAJLJIbI U KX COCUHECHHUS.

XHMUA ¥ OKpPY:KaIIas cpeaa



BemecTtBa m marepuansl B IIOBCEAHEBHOM >XU3HM YelOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEIECTB U XMMHUUYECKUX peakuuil B ObITy. IlepBas momouis mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XVMMUYECKOE 3arpsi3HEHUE OKpY’Kawolled cpensl (IpenenbHas OMyCTHUMast
KOHIIEHTpaus BeecTs, aanee — [1JIK). Ponb xumun B pelieHnn 3K0J0THYeCKUX
pOOJIEM.

Xumuueckuii IKcnepumenm (C UCHOIb306AHUEM 000pPYOOAHUA UEHMPA
€CMecmeeHHO-HAYYHOU U  MexXHOoJa02u4eckon Hanpagrennocmu «Touka
pocmay):

U3ydyeHue oO0pasloB MATEPHAIOB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesicnpeomemmunt eceéasu

Peanmnsanns MeXnpeIMETHBIX CBS3€M INpU W3YYEHHMM XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAyUYHbIX
NOHATUH, TAK W NOHATHUH, SBISIOIINXCS CUCTEMHBIMH JUI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (akT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHUE, MOJEIb, SBICHHE, NapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTCPHAIHI.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJA, SJIEKTPUUYECKUA 3apsi, IPOBOJHUKH,
MOJTYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOECOCTOSIHUEBEIECTBA,a3,paACTBOP,PACTBOPUMOCTD, KPUCTAININYECKAS
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEpAIbHBIC
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MUHEpATIBL, TOPHBIE TOPO/IbI,ITOJIE3HbIE
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIEPE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XUMHH B €IMHCTBE Y4YEOHOU H
BOCIIUTATENIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT TIpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALIMN O0YYarOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYArOLIUXCS
PYKOBOJICTBOBAaTbCS  CHUCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTAUM W
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) ITaTpHOTHYECKOTO BOCTIMTAHUS:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYyYHOMY HACIEIWI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHON HHMOpMaiuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) I'paxkaaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENBCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM AESATEIBbHOCTU MpH
BBITIOJTHEHUH Y4Y€OHBIX, TMO3HABATEIbHBIX 3a]ay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce ITOW Y4eOHOW JesATeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJECHHWE M TMIOCTYNKH CBOUX TOBApPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) IleHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIINE
OCHOBY JJI TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHUE HOBBIX 3HAHUN IO
XUMUU, HEOOXOAMMBIC HJisi OOBACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MMO3HABATEJIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYypbl, B TOM YHCIIC
HAaBBIKOB CAMOCTOSITEIBHON PabOThI C Y4EOHBIMU TEKCTAMH, CIIPABOYHOM



JUTEPaTypO, JTOCTYNHBIMA TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAI[MOHHBIX
TEXHOJIOTHUH;

uHTepec K OOyYeHHI0 W TO3HAHMIO, JIOO0O03HATETHHOCTb, TOTOBHOCTH H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIENI0BATEIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U ypOBHS OOydYeHHUs B
JIaJbHEHIIEM;

4) ¢popMupoBaHNS KYJbTYPHI 310POBBSI:

OCO3HAHWE LIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KHU3HH, OCO3HAHWE MOCIEACTBUNA W
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuUi OE30MACHOCTH TpH  OOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCIMTAHMS:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHbIX 3HAHUW MO XHUMHHM, OCO3HAHHBIM BBHIOOD
WHJUBUyJIbHON TPAeKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHEeHOW Ipo(eCCUOHATBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJalTHPOBATHCS B MPO(PECCUOHAIBHON Cpee;

6) IK0JIOrMYeCKOT0 BOCTUTAHUS:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HHM Ha 3emile, OCHOBE €€ CYyLIECTBOBAaHMS, NOHMMaHUE LIEHHOCTH 3/I0POBOIO U
O6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MacHOro MOBEICHU MPU paboTe C BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
pelLIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOLIEH NPUPOJIHON CPEIOn, ISl TOBBILICHHS
YPOBHSL  3KOJIOTMUECKOW  KyJbTYpbl, OCO3HaHHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M MyTed MX peleHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
(bopMHpOBaHU MUPOBO33PEHUS OOIIEHAYYHbIE MOHATUSA (3aKOH, TEOPHUS, IPUHIIUII,
runoresa, (Qakr, CcuUCTEeMa, NPOLECC, OHKCIEPUMEHT U JpPYroe.), KOTOphIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeAMeTax M IMO3BOJISIIOT Ha
OCHOBE3HAHUNU33TUXIIPEAMETOB()OPMHUPOBATHIIPECTABICHUEOLIETOCTHOM



HAay4YHOW KapTUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbBIC NCUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpbIE oOecneynBaloT (HOPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMU
JIESITEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHHUS WCTOJIL30BaTh MPHUEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIOJIH30BATh
MOHSATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIHil,
YCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIC CBS3W MEXKIYy OOBEKTaMH H3YUCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B TIPOIECCe I[IO3HAHMUSI TOHATUSA (MPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIL3YEMbIE B XUMUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMmyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C Y4ETOM
ATUX MOJIENIbHBIX TPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUECKUX BEIIECCTB M XUMUYCCKUX PEaAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
IPOTHUBOPEYHSI B U3y4a€MbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue A1eCTBUA:

YMEHHE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAd4eCTBE WHCTPYMCHTA
MMO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsl (JOPMHUPOBAHUS TUITOTE3HI TTOTIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

NpUOOpPETEHHE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TPOBEIACHUIO
YYEHMUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM Ipoilecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTaT, (GOpMyIupoBaTh 0O0OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ nngopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHHsI, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHUYECKH OICHUBATh IMPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO NH(OpMaIuio;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl M 3aMpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMPEICIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUEKYJIbTYPOHMaKTHBHOTOUCIIONb30BAHUSIPA3TNYHBIXTOUCKOBBIXCUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMy IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJadd  HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIOJIb30BaTh M AaHAJIM3MpPOBAaTh B IIpoliecce Y4YeOHOH W
UCCJIeI0BATENLCKON JEATENPHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOpPTa Ha COCTOSHUE OKPY’KaIoIIEeH MNpUPOTHON
Cpepl.

KoMMyHuKAaTHBHBIE YHHBePCcaJIbHbIe yueOHbIe 1eHCTBUS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juajiora W (Wiau) JTUCKYCCHM) IIO
CyLIeCTBY  0OcyXIaemMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  INPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBISATh  IOJYyYEHHBIE  pe3yJibTaThl  IMO3HABATEIBHOMN
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTALNIO
PE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEeHHsSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHOM M HWCCIIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEHICHUH
BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBbI€ LITYPMbD», KOOPAMHALIUS
COBMECTHBIX JCHCTBUH, OIpeAeleHUe KpPUTEpPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U JPyTHE).

PeryisiTuBHBIe YHUBepPCaJIbHbIe Y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEIN JeATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesITeILHOCTD, BBIOUpATh Hanboiee dPPeKkTuBHBIC CIIOCOOBI peleHrs y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUA I[PU BBINOJHEHUM 33JaHUH C Y4YETOM
MOJy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEILIECTBaX M PEaKIHUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ylibTaTa 3asBICHHOW 1€, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMbie B YCIIOBUH 3aJaHHA.

MNPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIHLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JJaHHOW (enepanbHON paboyeil mporpaMMmon,
BBIJICTISIIOT: OCBOEHHBIE 00YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUSI U CLIOCOOBI



NeUCTBUN, crnenupuuecKkue JUisi TPEAMETHOW oOmacth «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIiy oOydenus B 8 kiiacce npeMeTHbIEe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTIIOBOU d(PEeKT peakiumu,
AJIpO aTOMa, PJIEKTPOHHBIN CJION aToMa, aTOMHasi OpouTalb, paanycaTroma,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAs
CBS3b, WOH, KAaTWOH, AaHWOH, pPAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBJeHUs (popmyi
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENEATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIacCy COEAUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIici Ilepunomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTEMbl XHMMHMUYECKHMX JJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnma (A-rpymma)» u «mobdounas noarpynmna (b-rpymnma)y», mansie u
OOJNbIIME TEPHOJIBI, COOTHOCUTH OOO3HAYEHUs, KOTOPHbIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3memeHto J[. .
MenpeneeBay ¢ YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij siapa, O0Iee YUCIIO IEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HCOPTAaHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B PEaKIUu
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChIBEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JeMeHTa Mo (opmysie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE, MPOBOAUTH PACUETHl IO
YPaBHEHUIO XUMUYECKOMN peaKIny;

MPUMEHSTH OCHOBHBIE OTEPAIlMU MBICIUTEIILHON JIEATETbHOCTH — aHAJIN3U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMaTU3allrI0, KiacCUu(UKaIHIO,
BBISIBJICHUE TIPUYHWHHO--CIICCTBEHHBIX CBS3CH — JJIT M3yYCHHUS CBOKHCTB
BEIIECTB M XHMHYECKHUX PpEaKIUH, eCTECTBEHHO-HAyYHbIE METObI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  TMOJIb30BAaHUS  XUMHYECKOW  MOCYyJAOM |
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalieHus: c
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCJIOpPOAA), IPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MAaCCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOINIBI0 MHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kiacce nmpeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHWUOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIECHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS IHCCOLMALMsSA, PEAKLIMU HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe PaBHOBECHE, OOpaTUMBbIC U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (koBajieHTHas, MOHHAs,
MeTaJuInuecKas), KpUCTAIMYecKas pemeéTka, KOppo3usi METallIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pPEAKUUHU, MPEIEIbHO JOMyCTHMas
koHuenTpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBjieHHUs (opmyl
BEILIECTB ¥ YPABHEHUI XMUMHUYECKUX PEAKIIMIL;

ONPENENATHBAIEHTHOCTh U CTENEHb OKUCICHUSIXUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKOU (GopmyJie, XapaKkTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, THUI KPUCTALIAYECKOU
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBathk cMbich llepuommueckoro 3akona JI. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio (opmy Ilepuoandeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «rJIaBHas mnoArpynna (A-rpymma)» u «oOodHas
noarpynmna (b-rpynma)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEITCS B IEPHOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUXAJIEMEHTOB
(coctaB u 3apsj sapa, o0IIee YUCIO AIEKTPOHOB U paclpeesieHue uxX Mo
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COEIMHEHUU B MpeAeNiax MaJlbIX MEepUOAOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHYECKOM HUCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJICH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaCCHIBEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »dJeMeHTa Mo (opmylie COeauHEHUS,
MacCoOBYIO JIOJIIO BeIlleCTBa B pPacTBOpPE, NPOBOAUTH pPacdEThl IO
YPaBHEHUIO XUMUYECKOMN peaKInu;

COOJTI0IaTh MPaBHJIA MOJIH30BAHUS XHMHUYECKOW TTOCYI0M MIab0paTOPHBIM
o0opy/noBaHMEM, a TaKXKe TMpaBuia OOpallleHHs C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIMBITOB IO TMOJYyYCHHUIO W COOUPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKIINH, TIOITBEPKIAIONINEC KAaUeCTBEHHBIM COCTABPA3IMYHBIX
BCIIIECTB: PACIIO3HABATHh OMBITHBIM IYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOonat-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI
AaMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIUHA MBICTUTEIIBHON IEITETLHOCTH — aHAJTU3H
CUHTE3, CpaBHEHHE, O000O0IleHHe, CUCTeMaTU3alNI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3yYCHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNUE, SKCIEPUMEHT (pEabHBIN U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KoauyecTBouacon
IIpakTuyeckue
padoThI (c
ucnoJib3oeanuem
Ne HaumenoBaHue pa3jiesioB u KoHTpobHbIe oGopydosanus yenmpa JeKTpoHHbIE (HU(POBHIE)
n/n TeM MPOrpaMMBbl Bcero 5 ecmecmeenno-nayunoii o0pa3oBaTesibHbIE PeCYpPChl
pa OThbI u MexXHON02UYeCKoll
HanpaesleHHocmu
«Touka pocmay)
Paznenl.llepBonayajibHble XUMHYECKHE MIOHATHS
Xumus—BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemiecTtBa U XUMHUECKHE bu6mmoreka [IOK
12 15 1
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro nopasneny 20
Pasznen2.BaxuHeiinmue npeacTaBuTe] M HEOPraHUYECKHX BelleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [LIOK
' 00 okcuaax https://m.edso0.ru/7f41837¢c
Bonopoa. ITonstue o bubnuoreka [IOK
2.2 8 1
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBaHHMSX https://m.eds00.ru/7f41837¢
2.4 OCHOBHBIC KJTaCChI 11 1 1 bu6mmoreka [IOK
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HEOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ

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

Hroro nopaszaeny

30

Paznen3.llepuoanyeckuii 3aKOH U MepUOAUYECKAS cUcTeMa XuMuyeckux 3j1eMeHToB [[.M.MenneneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peaknumn

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [JOK

1 7
3 XUMHUYECKHX deMeHTOoB 1. M. https://m.edsoo.ru/7f41837c
Menpeneesa. CTpoeHue aroma
XHUMHUYCCKASACBS3h. Eu 10K
nOJIMOTEeKA
32 OkucinTesLHO- 8 https://m.edsoo.ru/7f41837c
BoccranoBuTeENBHBIE PEAKIIUT
bubmuorexa [JOK
Hroro mo pasperty 15 https://m.edsoo.ru/7f41837c
PezepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9KJIACC

KoauuecTBO 4acoB

IMpakTuyeckue
padoThI (c
UCROJIb306AHUECM 3JIeKTp0HHI>Ie
HaumeHoBaHue pa3aesioB U TeM obopydosaiis (uudposbie)
Neri/n KourtpoJbHbie | 4ermpa
NPOrpamMmbl Bcero 5 ecmecmeenno- oOpa3oBaTe/IbHbIC
PaooTel HayuHou u pecypcsl
MexXHOI02UYeCcKoll
HanpaeieHHocCmu
«Toukapocmay)
Pasnenl.BemecTBo M XUMHYeCKHE PeaKIUH
11 [ToBTOpEeHue u yroyOieHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALIHS. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKHUE PEaKIUU B pacTBOpax https://m.edso0.ru/7f41a636
Uroro nopazaeny 17
Pa3nen2.HemMeTasIbIN HX COeTHHEHHS
21 OO6m1ast xapaKTepUCTUKA XUMHUECKUX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast xapaKTepUCTHKa XUMUYECKUX
2.2 3J'I€M€HTO]§) VIApr nnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyTHsL. &P https://m.edsoo.ru/7f41a636
COEMHEHUS
2.3 OO1m1ast xapaKTepUCTHKA XUMUYECKUX 7 1 bub6nuoreka [LIOK
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anemeHToB VA-Tpynmsl. A3ot, pochopHbie
COCTMHCHUS

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

OO01as xapakTepucTUKa XUMUYECKUX

bubmuorexa [JOK

. IVA- Y%
24 aﬂeMeHTvOB TPYHIIPL S TACPOA H 8 https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Hroro mop aznery 25
Pa3zgen3.Mera/lILINUX COeTHUHEHUS
. bubnuorexa [JOK
A 4
3 Obmue cBOHCTBa METALIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiiime MeTasinuecKue COSIUHEHNS 16 https://m.edsoo.ru/7f41a636
Wroro mo paznemy 20
Pa3znend. Xumus u okpykawumas cpeia
4.1 BemecTBa 1 MaTepHalsl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
) m P https://m.edsoo.ru/7f41a636
Wroro mo paznemy 3
PesepBHOE Bpemst 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

Xummst.8kiacce.bazoserityposens. [ 'abpuenstnO.C.,OctpoymoBU.I'.,Cianko
B C. A.
Xummst.9ximace.bazoseritypoBens. [ 'abpuenstnO.C.,OctpoymoBU.I".,Ciianko
B C. A.

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

Xumust.8kiacc.bazoswiitypoBens. ['abpuensnO.C.,OctpoymoBU.I".,Crnank
oB C. A.

Xumus.9knacce.bazoseiitypoBens. ['abpuensnO.C.,OctpoymoBl.I'.,Cinanko
B C. A.

HNUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
bu6moreka IJOK, POIII

MATEPHAJIBHO-TEXHUYECKOE OCHAIIEHUE
OO6opynoBaHu€ IEHTPa €CTECTBEHHO-HAYUYHON U TEXHOJIOTUYECKOM
HarpasiaeHHocTH «Touka pocTay:

- nudposas nadoparopus (yueHUUIecKas);

- KOMIUIEKT MOCY/IbI 111 YYEHUYECKUX OIBITOB,;

- Habop OI'D/EIl'D;

- MHOTO()YHKITMOHAJIBHOE yCTPOMCTBO;
- HOYTOYK.
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