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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHus COCTaBJeHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpamMmbl
OCHOBHOTO 0011ero o0pa3oBanus, npeactaBieHHbpx B PI'OC 000, a Takxke HA OCHOBE
benepanbHON paboueit mporpaMMbl BOCHUTAHUS U C YYETOM KOHIEHIMU MPENOoJaBaHus
yueOHOTO TpenMera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no XxumMuu Aa€T MpeACTaBICHUE O LEIAX, O0IIe cTpaTeru 00y4eHus,
BOCITUTAHUSA U Pa3BUTHsI O0YUaAIOIIUXCS CPEACTBAMU YUEOHOr 0 MPEIMETa, YCTAHABIUBAET
00s3aTeNIbHOE MPEJAMETHOE COJEpkKaHUE, IMPEIyCMATPUBAET pACHpEle€HUE €ro Io
KJIaccaM U CTPYKTYpHUpPOBAHUE IO pa3/iesiaM U TEMaM IIPOrpaMMBbI 10 XUMUH, OTIPEIEIAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAapaKTEPUCTUKHU COJEPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI  XMMHM  C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKH Y4€OHOIrO MpOLecca, BO3PACTHBIX OCOOEHHOCTEHN
oOy4Jaronuxcsi, ONnpenesseT BO3MOKHOCTH NpeIMeTa Il pealn3auuu TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOIO
oOuiero o0Opa3zoBaHus, a TaK)Ke TPEOOBAHUHN K pe3ysibTaTaM 0O0y4YEHHs] XMMHH Ha YPOBHE
1eJel M3y4yeHus: MpeaMeTa U OCHOBHBIX BHUJIOB YUEOHO-IIO3HABATENILHON JI€ATEIbHOCTH
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XMMHMHM CIYXHUT OCHOBOM g  (OPMHpPOBAHHS  MHPOBO33PEHHUS
oOyuJarolerocsi, ero MpeicTaBiIeHU O MaTepUaJbHOM €IWHCTBE MHpa, BaXXHYIO POJIb
urparot GopMupyeMble XUMUEH MPEICTaBICHHUS O B3aUMOIIPEBPALLEHUSIX SHEPTUU U 00
ABOJIIOLIMHU BEIIECTB B MPUPOJIE, O MyTIX pelIeHUs rI00adbHbIX MPOOJIEM YCTONYMBOTO
pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUILEBOM MU HKOJOTHYECKOU
0e30MacHOCTH, TPOOJIEM 3IPAaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pealiu3allid BO3MOXHOCTEH Ji camMopa3BUTUS U (POpMUPOBaHUS
KYJbTYpPbI INYHOCTH, €€ 0011el U (YHKIMOHATBHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUSI M TBOPYECKUX CIOCOOHOCTEM
oOydaroluxcsi,  HaBBIKOB  HUX  CAMOCTOSTENIBHOW  yuyeOHOW  JeSTEeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  HUCCIEJOBATENLCKUX  YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIIla Ha €IWHCTBO IMPUPOJAbI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TalloM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00yUaOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM
3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOIMYECKOE OOpa3oBaHUE
00yJarommxcs.



JlanHple HampaBieHHs] B OOY4YEHHMM XUMHHM OOecleuuBaloTca crenupukoi
collepKaHUsl y4eOHOr0 MPEeaIMETa, KOTOPbIN SBIIAETCS MEeIarornyecky aanTHPOBAaHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha ONPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuum Ha ypoBHE OCHOBHOro oOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYyYaIOIIMMHUCS CHUCTEMbl TI€PBOHAYAIBHBIX [MOHSATUHA XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHUHU W HEKOTOPBIX OTIAECIBbHBIX 3HAYUMBIX MOHSITHI OpPraHUYECKOM
XUMUH.

CtpykTypa coOJepKaHHsl MporpaMMbl O XHMHHM C(HOPMUpOBAHA Ha OCHOBE
CUCTEMHOI0 Moaxoja K €€ n3ydeHuro. CoaepkaHue CKIaJAbIBAETCS U3 CUCTEMBI MIOHITUI
O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHATUN 0 XUMHUYECKOH peakiuu. O0e
ATU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHUUIY IOCIEA0BATEILHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepnognueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XHMMH;

— YYEHUs O CTPOEHUM aTOMa U XMMUYECKOU CBS3H;

— MpEeACTaBIECHUN 00 ANEKTPOIUTUUECKOMN TUCCOLMALIMU BEILIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AIMIIUPHUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, pPa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBINIOJHAS (PYHKIMM OOBSICHEHUS U TMPOTHO3UPOBAHMUS CBOMCTB, CTPOCHHS U
BO3MOYKHOCTEH MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMmbl 10 XMMUU CIOCOOCTBYET (DOPMUPOBAHUIO MIPE/ICTABICHUS O
XMMHUYECKON COCTABJISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOM IPUPOJIBIL,
LIEHHOCTHOI'O OTHOLIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMHHU TIPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3yYeHHbIX YUEOHBIX MTPEIMETOB:
«Oxkpyxaromuit Mup», «buoisorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipy u3y4eHUM XUMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHUA OCHOB XMMHYECKOM
HayKM Kak oO0JacTH COBPEMEHHOIO €CTEeCTBO3HAHUS, NPAKTHUUYECKON AesITeNbHOCTU
YyeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. 3agadya y4eOHOTro
MpeAMeTa COCTOMT B (DOPMUPOBAHMM CUCTEMbl XMMUYECKMX 3HAHUN — BaKHEHIIMX
(akTOB, MOHATHUWA, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHHUH, TOCTYMHBIX O0000IIEeHUN
MHPOBO33PEHYECKOT0 XapakTepa, A3blka HAayKH, B MPUOOIIEHUH K HAYYHBIM METOAaM
MO3HAHUS TPU M3YyYEHUU BEIIECTB W XUMHUYECKUX peakiui, B (popMHpOBaHUH U
pa3BUTUU TO3HABATENbHBIX YMEHUW M MX NPUMEHEHUU B Yy4eOHO-NO3HABATEIBHON U
y4eOHO-HCCIIeI0BATEILCKON JIEATEIbBHOCTH, OCBOCHUM MPaBUJl OE30MacHOT0 OOpalieHusl
C BEILECTBAMHU B OBCEAHEBHOW KU3HU.

[Ipn wu3y4eHHMH XUMHUM HAa YpPOBHE OCHOBHOTO O00IIEero 00pa30BaHUS BaXKHOE
3HaYeHHUe MPUOOPENN TaKue 1, KakK:

— (opMUpOBaHME  WHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHIM JKU3HHU;



— HANPaBJICHHOCTh OOYYEHUSI HA CHUCTEMATHYECKOE MPUOOIIEeHNE 00YyJaronuxcs K
CaMOCTOSTEIIbHON TI03HABATEILHON JICSITEIBHOCTH, HAyYHBIM METOJaM IIO3HAHWS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecIieyeHue yClIOBUi, CIOCOOCTBYIOMIMUX MPUOOPETEHUIO O0YUAIOIIMMUCS OTBITA
pPa3HOOOpa3HOW JAESATENIbHOCTH, TIO3HAaHUS M CaMOIO3HAHHUSA, KIIOUEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMITETCHIIUN ), IMEIONUX YHUBEPCATHHOE 3HAUCHUE IS PA3TUIHBIX BHJIOB
NeSTETHHOCTH;

— ¢hopMHpOBaHUE oOren byHKIMOHATBHON u €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHUCJE€ YMEHUN OOBSICHATh U OLICHUBAThH SBJICHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3YSl 3HAHUSI U OMbBIT, TIOJYUYCHHbIE MPU U3YYCHUU XUMHH, TPUMEHSITH UX
P peIIeHUH TIPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JACSITEIBHOCTH;

— ¢dopMupoBaHrEe y OOYYArONIUXCS TYMAaHUCTHYECKUX OTHOIICHWUW, TOHWMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKM HDKOJOTHYECKH I€JIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOU JIEATEILHOCTH B IEJSX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXarouerl NPUPOTHON CPEbI;

— pa3BUTHUE MOTHUBAIlMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICUETOBEYCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO6miee 9yMCIIO 4YacoB, OTBEAEHHBIX ISl U3YyYEHUS XMMHUU HAa yYpPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJETIO).

COJEPKXAHUE OBYYEHUA



8 KVIACC
IlepBoHaYa/IbHbIE XMMHUYECKHE IOHATUA

[Ipenmer xumuu. Ponb XMMHUU B KU3HMU 4YEJIOBEKAa. XHMMHS B CUCTEME HayK. Tena M BEHIECTBA.
®du3nyeckre CBOMCTBA BEHIECTB. ATperarHoe cocTosiHue BenlecTB. [loHsTHE O MeTOoAax MO3HAHMS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3ienieHus: CMece.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE AIeMEHThl. CHUMBOJIBI XUMHYECKHX 31eMeHTOB. [IpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTs. OTHOcuTeNnbHAs aToMHasg macca. OTHocuTeNnbHasE MOJIEKYIsipHas macca. Maccosas
JI0JI1 XUMHUYECKOI'0 AJIEMEHTA B COCINHEHHH.

KommuectBo BemectBa. Mosib. MousipHass macca. B3auMOCBSI3b KOJMYECTBA, MacChl M 4YHCIa
CTPYKTYPHBIX €IMHUII BemecTBa. Pacy€rel mo hopMysiaM XMMHUYECKUX COSIMHEHHH.

Ou3nyeckue 1 XMMUYECKUE SBICHMS. XUMUYECKasi Peakius U e€ MpU3HaKh. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccupukanmuss XUMHYECKMX peakluil (CoeauHEHUs,
pasNoKeHus, 3aMeleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XUMHYECKOW TOCynoH, mpaBwiamMu paboTel B J1a0OpaTOpuu M IMpUEMaMU
oOpareHus ¢ J1abopaTopHbIM 000pPYJOBAaHUEM, U3YUYEHUE M OMHMCAHUE (U3UUYECKUX CBOICTB 00pas3loB
HEOPraHUYeCKHX BEIECTB, HaOMIOAeHUE (Qu3nueckux (TUTaBJICHHE BOCKA, TasHHUE JIbJa, pacTUpaHHUE
caxapa B CTYyNKe, KUNEHHE M KOHJEHCAIMs BOJAbI) U XUMHUECKUX (TOpEHHME CBEUH, MPOKAJIMBaHHE
MEJHON MPOBOJIOKH, B3aUMOJICHCTBIE MeJa C KUCIIOTOW) SIBJIEHUH, HAOII0I€HHUE U ONHMCAaHNE TPU3HAKOB
NpOTeKaHWs XMMHUYECKHUX peakiuil (pa3jokeHue caxapa, B3aUMOJICHCTBHE CEpHOW KHUCIOTHI C
xjiopuioM Oapusi, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMMOJEHCTBHE XKele3a C
pactBopom coiu Mmeau (II), m3ydyenme cnocoOOB pas3aeneHHs cMeced: ¢ TMOMOIIbI0 MAarHuTa,
¢buIbTpOBaHMUE, BhIIAPUBAHNE, AUCTUILIALNS, XpoMaTorpadus, IpoBEJeHHE OUUCTKH TIOBAPEHHOM COJIH,
HaOJI0ZICHWe U ONHUCAHWE PE3yJIbTATOB IMPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHMS
MAacchl, CO3/IaHHe MOJIee MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxuHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boszayx — cmech razos. Cocras Bo3ayxa. Kuciaopos — anemMeHT u npocroe BemecTBo. Haxoxaenne
KHCIIOpoJla B TIpupone, (usmueckne M XUMHUYECKHe cBoWcTBa (peakuuu ropeHus). OKCUabL.
[Tpumenenne kucnoposaa. CrocoObl MOJTy4YeHUs KUCIOpOAa B JIAOOPATOPUM M IMPOMBIIUIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHast MOAU(UKALUS KUCIOPOa.

TemnoBoit  »ddeKkT XUMHUECKONH peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 0JK30- U
9HAOTEPMHUUYECKNE PEAKIMH. TOIIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIEHUE MapHUKOBOTO

s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoze, puzndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nostydeHus. KuciaoTsl u conu.

Mossipablii 00bEM ra30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.



®usnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopel. HackleHHble H
HEHACBIIIEHHbIE pacTBOPhL. PacTBOpMMOCTh BelecTB B BOJie. MaccoBasi 10yl BEIIECTBA B PacTBOPE.
Xumunueckue cBoicTBa BOjAbl. OcHoBaHus. Ponb pacTBOpoB B mHpupoJAe M B JKM3HM YeJIOBEKa.
Kpyrosopot Bojbl B ipupo/ie. 3arpsi3HeHUE NPUPOAHBIX Bo. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanuss  Heoprammueckux — coeauHeHuii.  Okcuapl.  Kiaccudukanus — OKCHIIOB:
coneoOpa3yomue (OCHOBHBIE, KHCJIOTHBIC, am(oTepHble) U HeconeoOpasyrommue. HomeHknarypa
okcu10B. OU3MUECKUE U XMMUYECKHUE CBOMCTBA OKCUIOB. [loryueHre okcuIoB.

OcnoBanus. Knaccudukanus ocHoBaHui: mENOYM U HEPACTBOpUMbIE OcCHOBaHUs. HomeHknarypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydueHne oCHOBaHUM.

Kucnorsl. Knaccuduxamus xucinor. Homenknarypa kucior. ®Du3nueckue U XUMHUYECKHE
cBoycTBa KUCIOT. P akruBHOcTH MeTtaiuioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenknatypa coseil. @uznueckne 1 XuMU4YecKre cBoiicTBa coseit. [lomyuenue coneil.
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/II;'I.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHue COJep)KaHUsl KUCIOpoJa B BO3AyXe, IOJyueHue, coOupaHue,
pacrno3HaBaHHe U U3YYE€HHE CBOMCTB KHCIIOpOAa, HA0JI0IeHNE B3aUMOICHCTBHS BELIECTB C KMUCIOPOAOM
U yCJIOBHUSI BOBHUKHOBEHUS U MPEKpaIleHUs] TOpeHus (10Kapa), 03HaKOMIIEHHE ¢ 00pa3liaMH OKCUIIOB U
ONHMCAaHHWE MX CBOWCTB, IOJY4YEHHE, COOMpaHuE, pAClO3HABAaHWE M H3Y4YEHHE CBOWCTB BOJOpOAA
(ropenue), B3aumoneicTBue Bomopona c¢ okcupom Meau (II)  (Bo3MOXHO —HCIONB30BaHME
BHUJIEOMATEpHANIOB), HaOM0JIeHue O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOjb, HCCIeI0BaHUE
0COOEHHOCTEH PACTBOPEHMs BEIIECTB C PA3JIMYHON PacTBOPHUMOCTBIO, NPUTOTOBJIEHUE PAcTBOPOB C
ONpeAeIEHHON MacCOBOM JIOJIEd pPACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C MeETaJJIaMU
(HaTpueM © KanbplueM) (BO3MOXKHO MHCIIOJb30BaHME BHJIEOMATEpHANIOB), MCCIEOBaHUE O0Opas3IoB
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJEHHE W3MEHEHHUS OKpPAackd HHAMKATOPOB B
pacTBopax KUCIOT W HIejo4el, u3ydyeHue B3aumonencTus okcupga meau (II) ¢ pactBopom cepHoit
KHMCIIOTBI, KHCIIOT C METajllaMHu, peaklui HeWTpalu3alud, MOJIy4eHHE HEepacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI0 METajlla JPYIMM U3 pacTBOpA COJIM, PEILIEHUE IKCIIEPUMEHTAIbHBIX 33aJa4 110 TEME
«BaxHeimme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Ilepuoanueckuit 3akoH u Ilepmoamueckass cucrema xumMudeckux 3Ijaemenros J[. H.
Menpeneesa. CtpoeHune aTomMoB. XuUMHYeCKasi CBA3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

HepBBIe IIOITBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYSCKHX dJIeMeHTOB. l[loHsTHe o rpynmnax CXOAHBIX
DJICMCHTOB (HleHOqHBIe U IICJTOYHO3CMCEIbHBIC METaJlJIbl, T'aJIOTCHBI, WHCPTHBLIC razm). SHGMGHTBI,
KOTOPELIC o6pa3y10T aM(I)OTCpHBIC OKCUIbI U TUAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux diaemMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u qmuaHONeproaHas ¢hopmbl [leproandeckoil CHCTEMbI XUMUUYECKHUX 3J1eMEHTOB /1.
N. Menpneneesa. Ilepuoner u rpynmnsl. GU3HYeCKUld CMBICH ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aroMHbIX snuep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aTomMoB TepBbIX 20 xumudeckux saemMeHToB [lepuomndeckoit cucremsl J[. 1. Menaeneena.



XapakTepucTuka XHUMHUYECKOrO0 »3JEeMEeHTa Mo ero mnosnoxeHuto B Ilepmoanueckoit cucreme [/l
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHsI paadyca aTOMOB XMMHYECKHUX JJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue Ilepuoamueckoro 3akona u Ilepuonuyeckod CUCTEMBI XMMUYECKHX HIIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. [. . MenaeneeB — yud€HbIi U rpakJaHUH.

Xumuyeckasi cBs3b. KoBasneHTHasi (HOJsipHasi M HEMOJSPHAs) CBA3b. DJIEKTPOOTPUIATEILHOCTD
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenb oxuciieHus. OKUCIMTEILHO-BOCCTAHOBUTEIILHBIE peaKuuu. Hpoueccm OKHUCJICHHUA H
BoccTaHOBJICHHS. OKHUCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB BELIECTB METAUIOB U HEMETAJJIOB, B3aWMOJAEWCTBHUE T'MAPOKCHAA LIMHKA C
pacTBOpaMu KHUCJIOT M LIEIOYEH, TPOBEAEHUE OIBITOB, WUIKOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUi (TOpPEHUE, PEAKIIUU PA3II0KEHUs, COSTUHEHHS).

Meosricnpeomemmnvwie ceasu

Peanuzaius MeXnpeaMeTHbIX CBS3€H MPU M3YUYEHUH XMMHUHU B § KJIacCe€ OCYLIECTBISIETCS depes
WCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSATHUM, TaK W TIOHSATUH, SBISTIONIUXCS
CUCTEMHBIMU JUISl OTAEIIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTI'0O LIUKJIA.

OO0mme ecTecTBEeHHO-HAyYHbIE TOHSATHS: HAay4dHBIH (akT, TUIIOTe3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KIacCH(pUKaIus, NEPUOANYHOCTh, HAOMIOICHNE, YKCIIEPUMEHT, MOJECTUPOBAaHUE, U3MEPEHHE,
MOJI€EJIb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, ©30TONbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUUYECKHUM 3apsiji, BEIIeCTBO, TeNO, 00BhEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
(bu3UYeCKre BETUINHBI, UHUIIBI H3MEPEHH s, KOCMOC, TUIaHETHI, 3BE3/161, COTHIIE.

buonorust: porocuntes, npxanue, ouocdepa.

l'eorpadus: armocdepa, runpochepa, MHUHEpanbl, TOPHbIE IOPOJIbI, IOJIE3HBIE HCKOMAaeMble,
TOIUJIUBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecrBo M XUMHYeECKasi peaKuust

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MECHEHHMHM CBOMCTB XHMHYECKHX DJJIEMEHTOB IEPBBIX TPEX



nepuoaoB, Kaliud, KaJlblIHUd W HX COCIII/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJIOXKCHHEM DJOJIICMCHTOB B
HepHOHquCKOﬁ CUCTEME U CTPOCHUEM X AaTOMOB.

CrpoeHue BemecTBa: BUJbl XMMUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3HU.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCAILMXCSA K Pa3jgu4yHbIM KJIAacCaM HEOPraHWYECKHX COEJIMHEHHH, TEHETUYeCcKas CBS3b
HEOPraHWYECKUX BEILECTB.

Knaccupukanuss XMMHYECKHMX peaKIMid MO pa3IMYHBIM IpH3HaKaMm (10 YHCIy M COCTaBy
YUYaCTBYIOLIMX B PEAKLMU BEUIECTB, MO TEIIOBOMY 3((}eKTy, M0 M3MEHEHHUIO CTETNECHEH OKHCIICHHS
XMMHUYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, IO YYAaCTHIO KaTaiau3aropa). DK30- U 3HAOTEPMHUUYECKUE
peaknyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XuMHYecKOi peakiuu. lloHsTHe 00 O0OpaTUMBIX U HEOOPATUMBIX
XMMHMUYECKHUX peakuusax. [IoHATHE O NOMOTEHHBIX M IeTepOreHHbIX peakuusax. [lonsaTue o karanuse.
[lonsitne 0 xuMuuyeckoM paBHOBecUH. DAKTOPHI, BIMAIOLIME HAa CKOPOCTh XMMHYECKOW pEakuuu U
I10JIO)KEHUE XMMHUYECKOTO PABHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUU,  DJIEKTPOHHBIM  0amaHC  OKHUCIUTENIbHO-
BOCCTAHOBUTEIBHOM peakiuu. COCTaBIIeHNE YPAaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI C
MCIOJIb30BaHNEM METOIa SJIEKTPOHHOTO OanaHca.

Teopust HNEKTPONTUTHYECKON AUCCOIUAIIMH. DICKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JAUCCOIMAIH BEIIECTB C Pa3IMUYHbIMHU BUIAMH XUMHUYECKOH CBs3H. CTeneHb JUCCOIUAIUH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu uoOHHOro oOMeHa. YCIIOBUS TNPOTEKaHMsI pPEaKUMi HOHHOTO OOMEHa, IOJHBIE H
COKpalI€HHbIE HOHHBIE YpaBHEHMsI peakiuil. CBOICTBa KHCIOT, OCHOBAHMW M COJEH B CBETE
MIPEACTABICHUN 00 JIEKTPOIUTHYECKOM aucconuaiuu. KadecTBeHHble peakiuu Ha MOHBL. [loHATHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIINYECKUX PEHIETOK HEOPraHWMYECKHUX BELIECTB — METAUIOB U
HeMeTayioB (rpadura ¥ anMasa), CIOXKHBIX BEIIECTB (XJIOpHJa HATpHs), UCCIIEIOBaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW peakIuud OT BO3JACHCTBUS  pa3iuYHbIX  (PAKTOpPOB, HCCIEIOBAHUE
NIEKTPONPOBOJIHOCTH PAacTBOPOB BEILIECTB, IpolLecca AUCCOLMALMU KHUCIOT, IIEJIoYe u coiei
(BO3MOKHO HCIIOJIb30BaHHE BHJIEO MAaTEpUANIOB), MPOBEACHHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU
NpOTeKaHMUs peakluii MOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BBIIEICHHE raza, oOpa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM (TOpEHHE, peaKui
pa3ioKEHUs, COEIMHEHUs), PACIO3HABAHME HEOPIaHWYECKUX BELIECTB C IOMOIIBIO KauyeCTBEHHBIX
peaxkuuii Ha HOHBI, PeLIEHHE SKCIIEPUMEHTANIBHBIX 3a/1au.

HemeTayibl M MX coeJHHEHUSA
OO6miasi xapakTepucTtuka ramoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU

okucaeHus. CTpoenne u GuU3NIEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XMMHYECKUE CBOWCTBA
Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C MeETalllaMH, HEMeTallJlaMM, IIejodyaMu). XJIOPOBOAOPO.



ConsiHast  KUClIOTa, XUMHYECKHE CBOWCTBA, IIOJy4YeHHE, IpuMeHeHue. JleficTBue xjopa U
XJIOPOBOZOPOJA HA OPraHU3M 4eJI0BeKa. BakHelne XJI0puabl U UX HAXOKICHHUE B IIPUPOJE.

OO6mras xapakTepucTuKa 3JeMeHTOB VIA-rpynmbl. OcCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIE
crerieHH okucieHus. CtpoeHue M (U3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa M CEpHI.
AnnoTtponHbsle MoaudUKaIMKM KUCIOpoAa M cepbl. XUMHYEcKHe cBoiicTBa cepbl. CepoBoaopof,
cTpoeHHe, (DU3MYECKHEe W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTABUTEIH KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKHE U XMMHUYECKHE CBOWCTBA (00IIME KaK MPEeICTaBUTENs Kilacca
KUCIOT M cnenuduyeckre). XUMHUYECKAE PEaKLUH, JISKAIIHEe B OCHOBE MPOMBIIUICHHOTO CIIOC00a
MOJIy4eHUs1 cepHOU KucioThl. [Ipumenenune cepHoit KUCiOThl. COJIM CEPHOM KHUCIOTHI, KAYECTBEHHAs
peakius Ha cynbdar-uon. HaxoxmaeHue cepsl U €€ COeIMHEHUN B MPUpPOIe. XUMUYIECKOE 3arps3HEHHE
OKpY’KaroIllel cpeibl COCTUHEHUSIMU Cepbl (KUCIOTHBIE MO, 3arps3HEHHUE BO3/yXa U BOJOEMOB),
CTOCOOBI €T0 MPEI0TBPAILCHHS.

OO0mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTEIICHU OKHUCJICHUS. A30T, PacHpOCTpaHEHHE B MPHUPOJE, (PU3MUECKHE W XHUMHUYECKHUE CBOMCTBA.
KpyroBopor azora B mpupojae. AMMHUak, ero (U3HYECKHe W XHMHYECKHE CBOWCTBA, IMOJIyYCHUE U
npuMeHeHrne. Cou aMMOHUS, WX (U3NYECKUE U XMMHUYSCKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas
peakivs Ha MOHbI aMMOHHMS. A30THAs KHCJIOTa, € MoydeHHue, (pu3udecKiue U XMMHYECKHE CBOWMCTBA
(oOmue Kak MPeICTaBHUTENS Kiacca KUCIOT M crernuduueckue). Mcrmonp3oBaHue HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MHUHEPATBHBIX YIOOpPCHHH. XHWMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpesl
COCJIMHEHUSIMH a30Ta (KUCJIOTHBIC IOKIH, 3arps3HEHUE BO31yXa, MOYBBI U BojoéMoB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, uznueckue u xumudeckue cpoiictra. Okcun gocdopa (V) u
dbocdopHas kucnora, puzMUECKUe U XMMHYECKHE CBOMCTBA, monyueHue. Mcnons3zoBanue docdaroB B
KauyeCTBE MHUHEPATBHBIX YI0OPECHUH.

O6mras xapakTepucTuka 3eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE
CTCTICHH OKHUCJICHHS. YTIEpOJ, aUIOTPONHbIe MoAU(HUKAIMK, paclIpoCTpaHEHUE B TMPHUPOJIE,
dbusznueckue M XUMHUYECKHE cBOWcCTBa. Ancopoums. KpyroBopor yrimepona B mpupone. OKCHIIbI
yriaepoaa, uX (QU3NYecKue W XUMHYECKHE CBOMCTBA, NEHCTBUE HA KUBBIC OPraHU3MBI, MOJIYYCHHUE U
MpUMEHEHHEe. JDKOJOTHYECKHE MPOOIeMbl, CBsI3aHHbIE ¢ OKCUAoM yraepoaa (IV), runoresa riobaibHOTO
MOTEIUICHUST KIIMMaTa, TAapHUKOBBIM 3(QQekT. YronpHas Kuciaora W e€ comd, ux (Qu3ndeckue u
XMMHUYECKHE CBOICTBa, MoOJlyueHHe M mpuMeHeHHe. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons30BaHne KapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CEITLCKOM XO35HCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OpraHMYECKHUX BEIECTBaX Kak O COEIMHEHHUSX yriepona (MeTaH,
9TaH, OTWUJEH, AaleTUJIeH, OJTaHOJ, TJHIEPHH, YKCycHas Kkuciora). [IpupoaHble HUCTOUYHUKU
YTI€BOI0POAOB (yroJib, IPUPOAHBIN Ta3, HEPTH), IPOAYKTHI UX MepepaboTKH (O€H3UH), UX POJIb B OBITY
Y TIPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJIOTHUECKH BayKHBIX BEIIECTBAX: JKUPAX, O€NKax, YriaeBoJax — U UX
pOJIU B )KM3HM yesoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero gusnyeckue 1 XUMUYECKHE CBOWCTBA, MOJydeHHe U npumeHeHue. CoeauHEeHUs
KpemMHusi B mpuposae. OOume mnpencrasieHuss o0 oxcuzae kpemuust (IV) u xkpemHHEBOH KucioTe.
CunMkatel, UX UCHOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelIne cTpouTeNbHbIE MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[Ipobiembr 0e30macHOTO  MCMOIL30BAHMS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

W3Y4YeHHE O0O0pa3loB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTBI, MPOBEICHUE
KAueCTBEHHBIX pPEaKIMil Ha XJOPUA-UOHBI M HAONIOACHHE TPU3HAKOB HX MPOTEKAHHUS, OIBITHI,



oTpakaromue (U3NYecKHe M XUMHUYECKHME CBOWCTBA TaJOICHOB M UX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB), O3HAKOMJIEHHME ¢ oOpaslamMM XJIOpUIOB (TajoreHuzoB),
O3HAKOMIJIEHHE ¢ 00pa3LiaMu cepbl U €€ COeAMHEHUAMH (BO3MOKHO HMCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HaOmrozieHne npouecca oOyrJIMBaHUS caxapa I0J ACHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI,
U3Y4YEHHE XMMHUYECKHX CBOMCTB pa30aBIEHHOM CEpHON KHCIOTHI, IPOBEACHNE KAUECTBEHHOW peaKluu
Ha Cyib(aT-uoH U HAOJIOCHUE NPU3HaKa €€ NPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MUYECKMMH CBOMCTBAMU
a3ota, (hochopa 1 UX COEAUHEHUH (BO3MOXKHO UCIOJIB30BaHNE BUIEOMATEPUAIIOB), 00pa3IiaMu a30THBIX
u (ochopHbIX ynoOpeHuii, nosydeHue, coOupaHue, paclo3HABAHUE W H3yYEHUE CBOWCTB aMMHaKa,
MIPOBE/ICHNE KAYECTBEHHBIX PEAaKIMid Ha MOH aMMOHHUS U (ochaT-MOH M H3YYEHUE NPU3HAKOB HX
IPOTEKaHMs, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MeEIbl0 (BO3MOKHO
UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3yYE€HHE MOJENCH KPUCTALIMYECKUX PELIETOK anMasa, rpadura,
¢yiepeHa, 03HaKOMJICHHE C IIPOLIECCOM aCOPOIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM
U YCTPOWCTBOM NPOTHBOrasa, IIOJIyueHUE, COOMpaHHEe, pACIIO3HABaHUE U M3yYEHUE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peaklUMii Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3Yy4EHHUE
IIPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C MPOAYKIMEH CUIMKATHOM IPOMBIIUICHHOCTH, PEILICHHE
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeime HeMeTallIbl ¥ X COCIUHEHUS.

MeTaJiibl 41 UX COETMHEHUS

OOmiast XxapakTepUCTHUKAa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX IIOJIOKEHUS B
[Tepuonnueckoii cucteme xumuueckux sneMeHToB /. Y. MenneneeBa u ctpoenusi atomoB. CTpoeHue
METaJUI0B. MeTaJuinuecKasi CBsi3b U METAJUINYECKas KpUCTAJUIMYecKas peléTka. DIEeKTPOXUMUYECKHM
psaa HampsbkeHud MetaiioB. dusnueckue M XHMMUYECKHE CBoilcTBa MeTayuioB. OOmiue crnocoObl
nojrydeHus MeTauioB. [IoHsATHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) M X MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[[leounble MeTabl: ToJNOKEeHWE B lleproguyeckoil CUCTEME XHWMHYECKHUX BJIEMEHTOB JI.
N. MenaeneeBa, CTpo€HHE X aTOMOB, HAXOXKJIeHHE B mpupojae. Ousznueckne U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus u Kaius). OKCUABI U TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHHEe IIeT0YHBIX
METAJUIOB U UX COECIMHEHUH.

[[lenoyHO3eMENBHBIE METAJIBI MarHuii M KalbLMK: TonokeHue B llepuomnueckon cucreme
xumuueckux anemeHtoB JI. M. MenzeneeBa, CTpOEHHME HMX aTOMOB, HaxXO0XJIEHUE B MPUPOLIE.
dusnueckrue U XMMUYECKHE CBOMCTBA MAarHWsl W Kayiblusa. BakHeimue coequHeHus Kamblius (OKCHUI,
THIPOKCHI, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxxenue B [lepuonanueckoii cucreme xumuyeckux snemeHToB . . Menneneesa,
CTPOCHUE aToMa, HaxoXkAeHue B Mnpupoje. PuU3MYECKHMEe M XHUMUYECKHE CBOMCTBA QJIIOMHHUA.
AmdoTepHbIe CBOWCTBA OKCUIA U THAPOKCH/IA ATFOMUHHUS.

Kenezo: nonoxenue B [lepmonnueckoir cucreme xumuueckux snemeHToB [I. M. Menneneesa,

CTPOEHHME aTOMa, HaXOXJAE€HHE B Ipupone. Pusznyeckue U XUMHUYECKHE CBOMCTBA jkene3a. OKcHIbI,
ruapokcuabl v conu xenesa (I1) u xxenesa (I11), ux cocras, cBoiicTBa U MoTy4YeHHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C oOpas3liaMi METaUIOB M CIUIABOB, MX (U3UYECKUMHU CBOHCTBAMH, H3y4CHHE
pe3yabTaTOB KOPPO3WU METAIOB (BO3MOXHO WCIIOJIB30BAHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbIUsl U HATPHUsS C BOJOH (BO3MOXKHO HCIIOJIB30BAHKME BUICOMATEPHAIIOB),
UCCIIC/IOBAaHUE CBOWMCTB KECTKOM BOJBI, MpOILECCa TOPEHUs IKele3a B KHUCIOpoae (BO3MOYKHO
WCIOJIb30BaHNE BHUICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMS KAYSCTBCHHBIX PEaKIIMi Ha HOHBI: MarHUs,
KaJIbIIMS, JTFOMUHUSA, IMHKa, sxene3a (1) u sxenesa (I1I), menu (II), HabGar01eHE U ONTMCAHKE TTPOIIECCOB
OKpalllMBaHUsl TIUIAMEHHM HOHAMH HATpWsi, Kajdusd U Kajablusd (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATIOMUHUS M THIIPOKCHUIA [TUHKA,
pelIeHre YKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHre MeTaTbl U UX COCTUHEHUSD.

Xumus ¥ OKpy:Kaomas cpeaa

BemectBa u MaTcpualibl B MMOBCEIHEBHOM KM3HHU YeloBeKa. be3omacHoe UCII0Ib30BaHUE BEIICCTB
U XUMHWYCCKHUX peaKHI/Iﬁ B 6LITy. HepBaﬂ nmoMomb Ipu XUMHUYICCKHX OKOraX U OTpPaBJICHUAX.

XUMHUYecKOoe 3arpsi3HEHHE OKpYKarollell cpenasl (mpeaenbHas AOMyCTHMas KOHIICHTPAIUs
Beniects, qanee — [1JIK). Ponb XxumMuu B pemieHuu 3K0I0THYeCKUX MPoOIieM.

Xumuueckuit Ikcnepumenm:
u3ydyeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MaTepUabl).
Mesicnpeomemmnie céasu

Peanu3zanus MeXnpeIMeTHBIX CBA3€H MpHM M3yUYEHUU XUMHUHU B 9 Kilacce OCYLIECTBISIETCS depes
UCMOJb30BAaHUE KaK OOLIMX eCTECTBEHHO-HAY4YHbIX MOHATHUN, TaK M TOHATHH, SBISIOMIUXCS
CUCTEMHBIMU JUJI OTACIIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIE TOHSTHS: HAy4HbIA (DaKT, TUMOTE3a, 3aKOH, TEOPHSs, aHAJIM3,
CUHTE3, KIacCH(pUKaIus, NEPUOANYHOCTh, HAOMIOJCHNE, YKCIIEPUMEHT, MOJECTUPOBAaHUE, U3MEPEHHE,
MO/ICJIb, SIBJICHUE, TAPHUKOBBIN 2 (PEKT, TEXHOIOTHSI, MATEPHUAIIBI.

®dusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIN]I, ©30TONbI, PaIUOAKTUBHOCTb,
MOJICKYJIa, JJICKTPUYECKUN 3apsll, TPOBOJHUKH, IOIYIPOBOJIHUKH, IUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TelNo, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tra3, pacTBOpP, PACTBOPHUMOCTH,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (PU3MUECKHE BEIMYMHBI, €IUHUIIBI H3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  ¢orocunTes, npixaHue, Ouocdepa, -dKOCHCTEMa, MHHEpAJIbHBIE YIOOpEHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, runpochepa, MHUHEpanbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOMAaeMbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3yIbTATHl OCBOCHUS ITPOrPAMMbI OCHOBHOTO 00IIIEro 00pa30BaHUs JOCTUTAOTCS B
XxoJie OOy4yeHUs XMMHHU B €IUHCTBE y4eOHONW U BOCIHTATEIbHOM MAESTEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUUCKMUMH COLMUOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU,
NPUHATHIMU B OOINECTBE TMpaBWIaMM M HOpPMamMH TOBEIEHUS M CIIOCOOCTBYIOT —Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUAIIN3ALUHN 00YJaOLIHXCS.

JIM4HOCTHEIE pPE3yibTaTbl OTPAKAKOT IT'OTOBHOCTH 06yqa}omnxcs1 PYKOBOACTBOBATLCA CUCTEMOH
IIO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaHI/Iﬁ " pacCHIMpCHUEC OIIbITa ACATCIIBPHOCTU HA eé OCHOBC, B TOM 4YHCJIC
B HacCTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSL:

LIECHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HaCJIEANI0, TIOHUMAaHUSI 3HAYEHUS XUMHUYECKON HAyKU B KU3HU COBPEMEHHOTO 00IIeCTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW HHQOpMAIMEel O TMepeloBbIX JOCTIKEHUSX U OTKPBITHUSX MHPOBOM U
OTEUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MpEACTABJICHUA O CONUAIIBHBIX HOPpMax U MpaBujiax MCKJINYHOCTHBIX OTHOIIIEHUI B KOJIJICKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKOHN M JIPYrHX BUIAX AESITETbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW AESITETbHOCTH
IIpHU BBIIIOJIHCHUN yqe6HHx, MMO3HABATCJIIbHBIX 3a/Ja4, BBIIIOJIHCHUN XHMHUYCCKUX OSKCIICPUMCHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIMOHUMAHHUIO M B3aWMOIIOMOIIU B MPOIECCE ITOM
yq€6HOﬁ JACATCIIbHOCTH, I'OTOBHOCTHU OILICHHUBAThH CBOE MMOBCACHUC W TIOCTYIIKKM CBOUX TOBapHHIGﬁ C
MO3UIIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKHUE TMPEACTABIEHUS O BELIECTBE M XUMHUUYECKOM PEAKIMU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY JJISI TOHUMAaHUS CYIIHOCTHA HAyYHOU
KapTUHBI MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBSI3SIX
YyeJoBeKa C MPUPOIHON CPeIoi, O PO XMMHUU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTEIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA MIOJy4YE€HUE HOBBIX 3HAHUN 110 XUMUU, HEOOXO/IUMBbIe
Uis  OOBsICHEHHsI HaOJI0JaeMbIX IPOLIECCOB U SBJICHUM, IO3HABaTEeNbHOM, HHPOPMAIMOHHON U
YUTATENILCKOM KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB CaMOCTOSTEIbHON pPabOThl ¢ yueOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TIOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMHU HMHPOPMAIIMOHHBIX TEXHOJIOTUM;

WHTEpeC K OOYYeHWI0O M TIO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M MCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) hopMUpOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTHU JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IOPOBBII 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUN M HENPUSATHE BPEIHBIX NMPHUBBIYCK (YMOTpeOICHUS
QJIKOTOJIsI, HApPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOIOJIEHUS TpaBuUi OE30MacHOCTH MPHU
0OpalieHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH,



5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHYECKOMY M3YUYEHUIO POodeccuii U TpyAa pa3InyHOTo poJia, YBaKEHUE K TPYAY U
pe3ysibTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHWCJIE Ha OCHOBE IIPUMEHEHUS NPEIMETHBIX 3HAHHUU I10
XMMHHU, OCO3HAaHHBIH BHIOOp HMHIMBUAYAJIBHOW TPACKTOPHMU NPONOJDKEHUS O00pa3oBaHHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U IOTpeOHOCTEH,
yCIEmHON TNpo(ecCHOHANBHON NESATENbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
allanTHPOBATHCS B PO(eCCHOHAIBHOM cpene;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOIE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHUs, MIOHUMAHUE LIEHHOCTH 3J0POBOTO M 0€30MacHOro o0pas3a >KHU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U IICHXHMYECKOMY 370POBBIO, OCO3HAHHE IICHHOCTH
coOmoieHus mpaBuil 0e30MacHOro IMOBEACHMS MPU padoTe ¢ BEIIECTBAMM, a TaKXKe B CHUTYaIUsX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPHMEHSTH 3HAHUS, TMOJydaeMble TPU HM3YyYCHUM XHMHH, JUIS PEIICHUsS 3ajad,
CBA3aHHBIX C OKpYKaroled NPUPOAHOU CPEIoH, NIl MOBBILEHUS YPOBHS SKOJOTMYECKON KYJIBTYpBI,
OCO3HaHUsl TI00aTBLHOTO XapakTepa SKOJOTHUYECKHX MPOOJIeM W MyTed HMX PEIICHUS MOCPEICTBOM
METOJ0B XMMHH, 3KOJIOTMUECKOTO MBILUIECHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHUKATUBHOMN U COIIMAJIbHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMeTHBIX pe3yJIbTATOB BBUICIAIOT 3HAYUMBbIE s (popMuUpOBaHUS
MHPOBO33pEHUsI 00IIEHAYYHbIE TIOHATHS (3aKOH, TEOpHUsl, TPUHITUI, TUIIOTE3a, (HaKT, CHCTEMA, MPOIIECC,
HKCIIEPUMEHT U JIPYroe.), KOTOpPhIe HCTIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeAMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O LIETOCTHOW HAYIHOU
KapTUHE MHpa, M YHUBEpCalbHble Y4eOHble JeHCTBUS (TO3HABAaTE€NbHBIE, KOMMYHHUKATHBHBIE,
pEeryJsTUBHBIC), KOTOpble oOOecneunBaloT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOATEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jornuyeckue geiicTBUA:

YMCHHA HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0 MBINUJICHUA TPpHU OCBOCHUUN 3HAHMIA: PpacCKpbIBaATb
CMBICT XMMHUYECKUX MOHSITHHU (BBII[CJBITB HUX XapaKTCPHBIC NPU3HAKU, YCTAHABJIMBATH B3dMMOCBA3b C
APpyrumMu HOHHTI/ISIMI/I), HCIIOJB30BaTh IIOHATHA JId 00BICHEHUS OTACIBbHBIX (1)aKTOB n HBHGHHﬁ,
BBI6I/IpaTB OCHOBAHUA U KPpUTCPUN JIA KJ'IaCCI/I(I)I/IKaL[I/II/I XHUMHUYCCKUX BCIICCTB U XMMHNYCCKHUX peaKL{HfI,
YCTaHaBJIMBATE INMPUYUHHO-CIICACTBCHHBIC CBIA3H MCKIY 00BeKTaMu HN3YUYCHUA, CTPOUTH JIOTUYCCKUC
pacCyxKJCHu-d (I/IHJIYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), JACJIaTh BbIBOJbI M 3aKJIKOYCHUA,

YyMEHUE TMPUMEHATh B TMPOIECCE IO3HAHUS TOHATUS (NIPEAMETHBIE M METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MHCIONb3yeMble B XHMHUHU, MpPeoOpa3oBbIBATH MIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJEJIbHBIE MPEJICTABICHUS — XHUMHUYECKUU 3HAK (CHUMBOJI D3JIEMEHTA),
Xxumuueckas (GopMmylia U ypaBHEHHE XMMHMYECKOM peakiuu — MpU peHIeHUH y4yeOHO-TIO3HaBaTeIbHBIX
3a1a4, ¢ Y4ETOM OTUX MOJENbHBIX MPEACTABICHUM BBIABISATH M XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKKA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMUMHUYECKUX PEaKLIMW, BBISIBISATH OOLIUE



3aKOHOMCPHOCTH, MNPUYUHHO-CJICACTBCHHLIC CBA3W W IMPOTUBOPCHHA B HN3YUACMbBIX TIIpOLECCaAX U
SIBJICHUSAX.

Ba3oBble uccienoBareabcKkue 1eicTBUA .

YMEHHE UCIOJB30BaTh IMOCTaBJICHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHMS, a TAKXKe B
KAauyeCcTBE OCHOBHI i (OPMHUPOBAHUS THUIOTE3bl 10 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

npuoOpeTeHnue OmbITa MO I[UIAHUPOBAHUIO, OPTraHU3allMd U TPOBEJICHUI0 YYCHUUYECKUX
SKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM IIPOLIecca, CaMOCTOSITENIbHO MPOrHO3HPOBATh €ro
pe3ynbrat, GopMynupoBaTh OOOOMIEHUS W BBIBOJABI IO pe3yiabTaTaM MPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMS, COCTABIIATH OTUET O MPOJIeNIaHHOM paboTe.

PatGora ¢ undgopmanmeii:

YMEHHUE BBIOMPATh, AHATU3UPOBATh U HHTEPIIPETUPOBATH HH(MOPMAIIMIO Pa3IMYHbIX BUIOB U Gopm
MMpEACTABJICHMS, ITOJTYy4aCMYIO M3 pPa3HbIX UCTOYHUKOB (Hay‘-IHO-HOHy.H)IpHa?I JATCpaTypa XUMHUYICCKOT'O
CoJIepIKaHMs1, CIIPaBOYHBIC TOCOOUsI, pecypchl IHTepHEeTa), KpUTHUESCKU OLICHUBATH IIPOTHBOPEYHUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPHUMEHSATh Pa3MYHbIe METOAbI M 3allpoChl MPH TOUCKE W OTOOpe WHPOpPMALUU U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAWMBIX JJIsi BBIIIOJHEHHS Y4YEOHBIX W II03HABATEIBHBIX 3aad
OINpeNIeIEHHOr0  THUMA, TMPHOOpETeHHe OomnbiTa B O0JACTH MCHOJB30BaHUSA HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTYPOH AaKTHBHOTO HWCIIOJNB30BAHHUS PAa3IMIHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO (GOpPMY Mpe/cTaBiIeHNss HHPOpMaUN U
WLTIOCTPUPOBATh pElIacMble 3aJadyd HECIOXHBIMH CXEMaMH, JAWarpaMMaMid, IpYIrHMH (GopMaMu
rpaduKu 1 UX KOMOMHAIUSMU;

YMCHHEC HUCIOJIB30BATh W AHAJIHU3UPOBATL B IMPOLECCE y‘ie6H0ﬁ n HCCHCHOB&TCHBCKOﬁ
JCATCIIbHOCTH I/IH(bOpMaIII/IIO O BJIMSAHWMU MPOMBIINIJICHHOCTH, CCJIBCKOI'O XO3SHCTBA U TpaHCIIOpTa Ha
COCTOSAHHUC 01<py>1<afomel71 HpHpOI[HOfI CpCabl.

KoMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

YMEHHUsI 33/1aBaTh BOIPOCHI (B XOJi¢ AManora M (Wiu) IUCKYCCHH) MO CYIIECTBY OOCYKIaeMOu
TeMBI, (DOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHS MPETIOKEHHOM 3a/1a4u;

YMEHUS TPEACTaBIATh IMOJyYCHHbIE PE3yJbTaThl MO3HABATEIbHON AEATENBHOCTH B YCTHBIX H
IMUCbMCHHBIX TCEKCTax; JCJIaThb MPC3CHTALUIO PE3YJIbTATOB BBIMMOJIHCHUA XUMHYCCKOI'O SKCIICPUMCHTA
(;TabopaTopHOro oOmbITa, JIAOOPATOPHOW PabOTHI MO HCCIEJAOBAHMIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHOW U
HCCIIEIOBATEIBCKON JIEATEIbHOCTH TPU PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéTa 0oOIIMX
MHTEPECOB M COIJIACOBAaHMS TO3UIMH (0OCYKAEHUsS, OOMEH MHEHHSMH, «MO3TOBBIC INTYPMBI,
KOOPJIMHAIMSI COBMECTHBIX JICHCTBHUH, ONpe/ieNeHre KPUTEPHEB IO OLEHKE KadyecTBa BBHIMOJHEHHOW
paloThI U ApyTHE).

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:



YMEHUE CaMOCTOSITENIbHO OIpPEAENATh LENW JeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATh U IMPH HEOOXOAMMOCTU KOPPEKTHPOBATh CBOIO JESTENLHOCTb, BHIOMPATh Haubolee
3¢ (heKkTHBHBIEC CTIOCOOBI PEIICHUS YUYEeOHBIX U MO3HABATEIBHBIX 3/1a4, CAMOCTOSITEIIHHO COCTABIISTH UITH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIE€UCTBUI MPU BBINOIHEHUH 33JaHUN C YYETOM IMOITYYEHUs
HOBBIX 3HAaHUW 00 M3y4aeMbIX OOBEKTAX — BEIIECTBAX M PEAKIHUAX, OIEHUBATh COOTBETCTBUE
MIOJIyYEHHOIO pe3yjbTaTa 3asBJICHHOM I€JIM, YMEHHE HCIIOJIb30BATh W AHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO 00513aTEIBHOIO COJIEPKaHuUsl, YCTAHOBIEHHOTO
naHHOU (hefepanbHON pabodell mPOrpaMMOi, BBIACIISIOT: OCBOCHHBIE O0yUYAIONTIMUCS HAYYHBIC 3HAHUS,
YMEHHUST U CIocoObl JeHCTBUM, crenupuyeckue [Uisi MpeaMeTHOr obnactu «XUMHS», BHUJbBI
ACATCIIbHOCTHU 110 IMOJYYCHHUIO HOBOI'O 3HAHUSA, €0 MHTCPIIPCTALINH, Hpeo6pa3013aHmo 1 NIPpUMCHCHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIUIX.

K xoHuy oOyuenus B 8 kiacce npeiMeTHbIC pe3ysIbTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, POCTOE
BELIECTBO, CJIO)KHOE BEILECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJAHAsI), BAJIEGHTHOCTb, OTHOCUTEIbHAS
aTOMHasi U MOJEKYJsIpHAasT Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasl AOJs
XUMHUYECKOTO DJIEMEHTAa B COCJIMHEHUH, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIIATETLHOCTh, CTENEHb OKHUCIEHUS, XMMHYECKas peakius, KIacCHPHUKaIUs peaKIuil:
peaKluu COEIMHEHUs, PEAKIUN pPAa3JI0KEHUs, pEeaKlUHUU 3aMEeIleHus, peakuuud OoOMeHa, HK30- H
SHAOTEPMUUYECKUE PEAKIUHU, TEIUIOBOH A(h(deKT peakiuu, sSApO aToMa, SIEKTPOHHBIA CIOM aToMa,
aTOMHasi OpOuTaNIb, PaJNYC aTOMa, XUMUYECKasi CBsI3b, TOJIApPHAs W HEMOJISIPHAs KOBAJICHTHAs CBS3b,
WOHHAsI CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JI0Js BellecTBa (MIPOLIEHTHAs KOHIIEHTPAIIKs) B
pacTBope;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TOHATHUM W MPUMEHATH 3T MOHATUS IPU
OTHMCAHUU BEIIECTB U UX MPEBPAICHUM;

HCIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY ISl COCTaBIIEHUsI (JOPMYT BEIIECTB U YPaBHEHUI XUMHUECKUX
peakumii;

OTpPEENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEeHb OKHUCICHHS
AJIEMEHTOB B OWHApHBIX COCIWHEHUSX, TPUHAJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJaccy
COCMHEHUI To QopmynaMm, BUI XHUMHUYECKOH CBSI3M (KOBAaJIEHTHAs W WOHHAs) B HEOPTaHUYECKUX
COCIMHCHMSIX

packpbiBaTh cMbica llepuonunueckoro 3akona JI. WM. MenpaeneeBa: AeMOHCTpUpOBaTh IMOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB OT WX moJioxkeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTajpo;

OTMCHIBATh U XapaKTepu30BaTh TabnuuHyto dhopmy [leproandeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB:
pa3iauyaTh MOHATHS «IJ1aBHas nojarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynna)», mansie u
00JbIIINEe TIEPHOBI, COOTHOCUTH 0003HAUYCHUS, KOTOpPBIe UMEIOTCs B Tabnuie «[lepuonnyeckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj siApa, oOliee YucIo SJICKTPOHOB U paclpesefieHue UX I10
AJIEKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATh XMMHUYECKUE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHUYECKHUE PEaKIuu (10
YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY YD PeKTY);



XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XHUMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOJTBEpPXkK/1asi OINUCAHWE NPUMEpPAMH MOJICKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

IIPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT HX KAayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
IIPOTEKAHUs XUMUYECKUX IIPEBPALLCHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIUUCIIATE OTHOCHUTEIbHYIO MOJIEKYJSIPHYI0O M MOJIAPHYIO MAacChl BEILECTB, MACCOBYIO JIOJIO
XMMHYECKOT0 3JIeMEHTa 10 (popMylie COeAUHEHHs], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMHUECKON peaklny;

IMPUMCHATH OCHOBHBLIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CPABHCHUC,
00o011eHue, cucTeMaTH3alnoo, KIacCu(UKaIUIo, BbISIBICHHE NPUYMHHO-CICACTBEHHBIX CBS3EH — s
HU3YyUCHUA CBOMCTB BCIICCTB M XHMMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IMO3HAHUA —
Ha0Jr0ieHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICICHHBII);

CJIeJIoBaTh MpaBUiaM MOJIb30BaHUS XUMUYECKOM MOCYI0M U 1abopaTOpHBIM 000pPY/IOBAaHUEM, A TaKKe
npaBUjgaM oOOpallleHus C BEIIeCTBAMM B COOTBETCTBUM C HHCTPYKLUHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OTBITOB IO TIOJTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOIA
U KHUCIOpOJa), NPUTOTOBJIEHHUIO PACTBOPOB C OIpPENeJIEHHOW MaccoBOM Josiel pacTBOPEHHOTO
BCIICCTBA, INUIAHUPOBATHL M HNPOBOJUTH XHUMHYCCKHUC ISKCICPUMCHTBI IO PACIIO3HABAHUIO PACTBOPOB
11eJ04Yel U KUCIIOT C MOMOLIbIO MHJUKATOPOB (JakMycC, heHonpTanent, METUIIOPaHK U IPYTHUe).

K xonHuy oOyuenus B 9 kiacce npeiMeTHbIC pe3ybTaThl HA 6230BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHATHA: XUMHYECKUN SJIEMEHT, aTOM, MOJIEKYyJa, WOH,
KaTHUOH, aHHUOH, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKMCJICHUS, XUMHUYECKas PEeaKIiusi, XUMHYECKas CBS3b, TEIUIOBOM 3(P(DEKT peaxiuu, MoJib,
MOJIIPHBIA  00BEM, PpACTBOp, JJIEKTPOJNMTHI, HEDIIEKTPOIUTHI, JJIEKTPOIUTHYECKAs TUCCOLUAIUS,
peakiuu HMOHHOro OOMeHa, KaTalu3aTop, XMMHMUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMbIe
peaKlK, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLHUH, OKUCIUTEIb, BOCCTAHOBUTEINb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTpOmusi, amMQpOTEPHOCTh, XHMHYECKass CBsA3b (KOBaJCHTHas, WOHHAas,
METaJITN4ecKasi), KpUcTajiindeckasi peméTka, KOppo3us METauioB, CIUIaBbl, CKOPOCTh XHMHUYECKOMN
peakuuu, npeaeabHo nonyctuMas konuentpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATUM W MPUMEHATH 3TU MOHATHUS MpU
OTHMCAHUU BEIIECTB U UX MPEBPAICHUM;

MCIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY ISl COCTAaBIIEHUsI (JOPMYI BEIIECTB U YPABHEHUIN XMMHUECKUX
peakumii;

OMpENENATh BAJIEHTHOCTh U CTENEHb OKUCICHHMS XMMUYECKUX SJIEMEHTOB B COCIMHEHMSIX PA3TMUYHOIO
cocTaBa, MPHUHAAJIECKHOCTh BELIECTB K OINpeAeIEHHOMY KIacCy COeAMHEHHH 1o Qopmyiaam, BUI
XUMHUYECKON CBS3W (KOBaJ€HTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHWYECKUX COCIMHECHHSX, 3apsi
MOHA 10 XUMUYECKON (GopMysie, XapakTep Cpellbl B BOJHBIX PAaCTBOpPAX HEOPTAHUUYECKUX COCAMHEHUN,
THT KPUCTALTUIECKOHN pemETKH KOHKPETHOTO BEIIECTRA,;

packpbiBaTh cMbich [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAaHUE:
OMHCHIBATh U XapaKTepU30BaTh TaOmuHy0 Gopmy [leproanyeckoit CHCTEMBbI XUMHUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHS «rJIaBHas moarpynma (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynmna)», Mansie u
OOJBIIIME TIEPUOJIBI, COOTHOCHUTH O0O3HAYEHWs, KOTOPHIE HMMEIOTCA B NEPHOIWYECKON Tadmimie, ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB WM 3apsia sjpa,
o0Iee 4YUCIO SJEKTPOHOB W pacHpelesieHHe WX 110 JJICKTPOHHBIM CJI0sIM), OOBSACHSITH oOIIne
3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCJAMHEHHUH B IpelesiaX MallbIX MEepUoaOB U
TJIaBHBIX MOATPYII € YUETOM CTPOCHHUS UX ATOMOB;

KJIACCU(UIIUPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA, XUMUYECKUE peakiuu (I10
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3G (DEKTY, 0 U3MEHEHHUIO CTENeHeH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U Crienu(PUUECKUe XUMHUECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEILIECTB, TMOATBEpPXkAAasl ONUCAHUWE [pPUMEpPaMU  MOJEKYJISIPHBIX W HMOHHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJISITh YPABHEHHUS DSJIEKTPOJUTUYECKOW JUCCOLMAIIMU KHUCIOT, IIEJIOYEel M COJell, MOJHbIE U
COKpalll€HHbIC YpaBHEHUSI PEAKIUHA HOHHOTO OOMEHa, YpPaBHEHHS pEaKlMi, MOITBEPKIAIOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBSA3U MEXAY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpblBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKLUUN IOCPEICTBOM COCTABJICHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKLUil;

IIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH INPOTEKAHUS
XUMHUYECKUX PEBPALLECHUN B pa3JIMUHBIX YCIOBHUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKON peaKuy;

coOMIOAaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i W 1abopaTopHbIM 00OPYAOBAaHHEM, a TaKXKe
IpaBWia OOpaIIEHMs] C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSAMHU IO BBIITOJIHEHUIO JIA0OPATOPHBIX
XMMHYECKHUX OIBITOB IO MOJYyYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YTIIEKHCIOTO
rasa);

MIPOBOJIUTh PEAKLIMH, MOATBEPKIAIOIINE KAaY€CTBEHHBIM COCTaB Pa3jIMYHBIX BELIECTB: PAaclO3HABATH
OIBITHBIM TTYTEM XJIOPH[-, OPOMHUI-, HOAM]I-, KapOOHAT-, docdar-, cCHIMKAT-, CyIbdaT-, THIAPOKCHI-
MOHBI, KaTUOHBl aMMOHHS M HOHBl M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

MIPUMEHATh OCHOBHBIEC OIEpAlMU MbBICIUTEIBHON AESATENIBbHOCTH — aHajlu3 M CHUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMATH3AIUIO0, BBISIBICHUE TIPUUYUHHO-CIIEICTBEHHBIX CBA3EH — Ui M3Y4YEHUs CBOMCTB
BEIIECTB W XHUMHUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOJbl TO3HaHHS — HAOIIOJACHHE,
U3MepeHue, MOICTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH).



TEMATHUYECKOE NNTAHNPOBAHUE

8 K/ZIACC
Ne HaumenoBanue pasieioB v TEM MPOTrPaMMbl KonmnuectBo yacoB OnexTpoHHbIE (IIU(POBHIC)
/1 00pa3oBaTesbHBIE PECYPCHI
Bcero KOHTpOJ'ILHLIe HpaKTI/ILIeCKI/IC
paboThI paboTHI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
1.1 Xwumwus — BakHast 00JIaCTh €CTECTBO3HAHMS U TIPAKTHIECKOM S 2 bubnnorexa [HOK
NEATENLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c

1.2 BemecTBa 1 XUMHUYECKUE PEAKIIUN 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellleCTB

2.1 Bosnyx. Kucnopoa. [Tonsitie 06 okcumax 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.2 Bomopoa.IloHsTHE O KUCIOTaX U COJISAX 8 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

2.3 Bopna. PactBopsl. [ToHsTHE 00 OCHOBaHHSX 5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

2.4 OCHOBHBIC KJIACCHI HEOPTAHUICCKUX COCTUHCHHIMA 11 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c

Hroro no paszueny 30

Pasnen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB /I. U. MenaeneeBa. CTpoeHue aToM0B. XUMHUYECKAS CBS’
OKHNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKINH

3.1 Tlepmonmnueckuii 3akoH U [lepronnyeckas CHCTeMa XMMHYESCKHX 7 bubnuorexa [JOK
anemeHnToB /. 1. MenneneeBa. CTpoeHue aToma https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Ne HanMmeHnoBaHue pa3/ienioB U TeM IpOoTrpamMMbl KonnuectBo yacos
/11

Bcero KOHTpOJ'ILHI:Ie HpaKTI/I‘{CCKI/IC
paboThI paboTHI
3.2 Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH 8 1
Hroro 1o pasueny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 5
9 KNNACC
No HanMeHoBaHUE pa3fesoB U TEM IPOrpaMMBbl KonnuecTBo yacos
/T
Bcero KoHTposbHbIE IIpakTuueckue
paboThl paboThl
Pa3nen 1. BemecTBO 1 XMMHU4eCcKHe peaKIuu
1.1 TloBTopenwue u yriayOlieHHe 3HAHUH OCHOBHBIX pa3/ieloB Kypca 8 5 1
KJlacca
1.2 OcHoBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEaKInit 4
1.3 DnekTponuTHUecKas AUCCONHUAIMSI. XUMHUECKUE PEAKIIHH B 8 1 1
pacTBopax
Hroro 1o pasneny 17

Pa3zgen 2. HeMeTaJIBI M UX COCIUHEHUSA

2.1 OOmast XapaKTepUCTHKA XUMHYECKHX 1eMeHTOB VIIA-rpymmsl. 4 1
l"anorensr

OnexrpoHHbIe (UQPPOBLIC)
00pa3oBaTeIbHBIC PECYPCHI

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

bu6mmoreka [IOK
https://m.edso00.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

OnektpoHHbIe (1(pOBLIEC)
o0pa3oBatenbHBIE PECYPCHI

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636
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No HanMmenoBaHue pa3zienoB U TeM IpOrpaMmbl KonnuecTBo yacos OnektpoHHbIE (1TU(POBHIE)

/1 o0pa3oBaTenbHBIE PECYPCHI
Bcero KOHTpOJ'ILHLIe HpaKTI/I‘-IeCKI/IC
paboThI paboTHI

2.2 OOmasi XapaKTepPUCTHKA XUMHUYECKHUX JIEMEHTOB VIA-TpymIibI. 6 bubmumoreka [IOK

Cepa u eé coeqMHEHNUS https://m.edso0.ru/7f41a636
2.3 OOmras xapakKTepUCTUKA XUMUYCCKUX JICMEHTOB V A-TPYIIIIbL. 7 1 bubnnoreka HOK

A3oT, pochop U UX COCAUHEHHUS https://m.edsoo0.ru/7f41a636
2.4 OOmias xapakTepUCTHKA XUMUYECKHX 3JIeMeHTOB [V A-rpynmsl. 8 1 2 bubmmoreka [IOK

VYriepoa u KpeMHHUI M KX COCTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1 OOmme cBOMCTBA METAIIOB 4 bubmmoreka [JOK
https://m.edsoo0.ru/7f41a636
3.2 BaxuHelne METAIUIBL U UX COSIUHEHUS 16 1 2 bu6mmoreka [IOK

https://m.edso0.ru/7f41a636

Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemrecTBa U MaTepUaNTBl B )KH3HH YeIOBEKa 3 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

Hroro no paszueny 3

PeszepBHoe Bpemst 3 bubnuoteka [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO
«3narensctBO «IIpocBenienre»

» Xumus, 9 knacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H. Axuronepnoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

o bpeirep JI.M. Xumus. 8 knace: unakrudaecknii MaTepuail,
CaMOCTOSITEJIbHBIE U UTOTOBBIE KOHTPOJIbHBIE PabOTHl. — Bonrorpan:
Vuurens, 2004.

o T'apa H.H. [Iporpammsl 06111e00pa3zoBaTeIbHBIX YUpPEKICHUN. XUMHus.- M.:
[Ipocsemenne, 2008.

e OOyuenue xumuu B § knacce: [locodue ns yuureneit / A.C. KopoieHko,
IT.H. XKXyxoB, M.B. 3yeBa u np.; nox pea.A.C. Koporuienko. — M.:
[Ipocsemenne, 1988. — 160 c.: uin.

e Pym3utuc I'.E. Xumus: Heoprannueckas xumusi. Opranndeckas XuMHsI:
yueOHUK 17151 9KJ1. 0011e00pazoBarenbHbIX yupexaenuit/ I.E Pyasuruc,
®.I" ®enpaman.- 12-e uzn., nepepad. - M.: IIpocsemenne, 2008.

e Kopombko JI.B. OcHoBBI Heopranndeckoi xumuu: [Tocobue mis
yuutenent. — M.: IIpocsemienue, 1982. — 271 c., un.

e XuMusi: COOPHUK TECTOBBIX 3aJJaHUM JIJIsl TOATOTOBKU K UTOTOBOM
aTTecTallMy (BapUAHTHI U OTBETHI, pEILICHNE PACUETHBIX 3a1a4). 9 Kiacc
(6a3oBbIii ypoBeHb) / aBT.-cocT. H.B. Illupmuna. — Bonrorpaa: Yuurens,
2005. - 80 c.

e Tombadap6 S.JI. u ap. COopHUK 3a/1a4 U yIIpaKHEHUH IO XUMUU: yI€O.
nocobue as yqaniuxcs 8-9 knaccos. / S.JI. T'onsadap6, FO.B. Xonakos,
1O.b. lononos. — 2-¢ u3a. — M.: IIpocBemenue, 1983. — 191 c., un.

o Kypun A.A. Ilepuoanueckuii 3akon [[.1. MenneneeBa: 3aianust Jis
CaMOCTOATENLHOM paboThl. — M., AkBapuym, 1998. — 256 c.

o Ilak M. Anroputmsl B o0yuenuun xumuu: Kaura nis yaurens. — M.
[IpocBenienue, 1993. — 64 c.

e VYpOK OKOHUEH-3aHATHUS IPOJOJIKAIOTCS: BHEKIIACCHAs paboTa 1Mo XMMUu /
2.I'. 3notHukos, JI.B. Maxosa, T.A. Becénona u np.; [Tox pen. 3.I.
3notaukoBa. — M.: [Ipocsemenue, 1992. — 160 c.

e beces A.U., Ebumos W.I1. Onpenenenusi, moHATHs, TEPMUHBI B XUMUU:
[Tocobue mst ygammxcs. — 3-€ u3f., mepepad. — M.: [IpocBemenue, 1981. —
192 c.



e Konosanos B.H. Texnuka 6e3onacHoctu npu padotax no xumun: [locoOue
TUTS yauTens. — 3-e u3g., ucnpan. — M.: [Ipocsemenne, 1980. — 128 c., ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

o https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659 - Mos
[lxona / Xumust

e http://school-collection.edu.ru/ - Enunast komnexius mudpoBeIx
o0pa3oBaTeIbHBIX PECYPCOB;

e http://www.uchportal.ru/load/ - Yaurensckuii moprai;

e http://pedsovet.su/load/45 - Pedsovet.su Coo01ecTBO B3aUMOIIOMOIIN
YUUTENEH;

e http://festival.lseptember.ru/articles/subjects/33 - dectuBaib
negarorndyeckux uaei «OTKphIThIN ypok»; 39

e http://lwww.openclass.ru/node/24859 - «OTkpsIThIit kiacc». CeTeBbIe
oOpa3oBaTrebHbIe COOOIIECTBA.



https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659%20-%20Моя%20Школа%20/
https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659%20-%20Моя%20Школа%20/




