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HHOACHUTEJIBHAA 3AIIUCKA

CoBpeMEHHOMY POCCHUCKOMY OOINECTBY HYXHBI d(PPEKTUBHBIC TpakIaHe, CIIOCOOHBIC
MaKCHUMaJIbHO  pEaju30BaTh CBOM  IOTEHIMAJbHbIE BO3MOXXHOCTH B  TpPYAOBOH U
npohecCHOHaNBHOM 1eATeIbHOCTH, U TEM CaMbIM IIPUHECTH M0JIb3Y OOIECTBY, CIOCOOCTBOBATH
Pa3BUTHIO CTpaHbl. DTUM OOBSICHIETCS aKTyaJbHOCTb NMPOOJIEMBI Pa3BUTHs (PYHKIHMOHAIBHOM
IPaMOTHOCTH Y IIKOJIbHUKOB Ha YPOBHE OOIIECTBA.

OpuuM 13 3QpGeKTUBHBIX TPUEMOB, HAIIPaBJICHHbBIX Ha (hopMHUpoBaHUE (YHKIIMOHATHHON
TPAMOTHOCTH IIKOJIBHUKOB, SIBJISIETCA YHUTATENbCKas TIPAMOTHOCTh U E€CTECTBEHHO-HAy4yHas
IPaMOTHOCTH Ha 3aHATHUX [0 XMMHUH, a TAKXKE PELICHUE TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

YuraTenbckasi TPaMOTHOCTh — CIHOCOOHOCTh YEJIOBEKa MOHMMAaTh M HCIHOJIb30BAThH
NUCbMEHHBIE TEKCThI, Pa3MBIILIATh O HUX W 3aHUMATbCA YTEHUEM JJISl TOTO, YTOOBI TOCTUTaTh
CBOMX ILI€JIeM, pacIlIMpsATh CBOM 3HAHUS U BO3MOXKHOCTH, y4aCTBOBATh B COLIMAJIBHOM KU3HH,
IPOAYMBIBaTh PAKTUYECKUE 3aJaUH.

YurarenbCKyl0 I'paMOTHOCTb, KaK W MAaT€MaTHYECKYyl0, M S3bIKOBYIO, HAYMHAIOT
(hopMupoBaTh B HaYaJIbHOM IIKOJIE, a B MOCIEIYIOMIMUX KJlaccax UAET €€ COBEPLICHCTBOBAHUE, K
8 Kiaccy yuTaTenbcKkas TpaMOTHOCTh IO XUMUU HEOOXOAMMA JIJIS IOJTHOTHI TOHUMAaHUS y4eOHOTO
MaTepuaia.

EcTtecTBeHHO-Hay4yHasi TpaMOTHOCTb U B €€ paMKax — XMMMYECKas I'PaMOTHOCTb - 3TO
CIIOCOOHOCTh TPAMOTHO HCIOJIB30BaTh €CTECTBEHHOHAYUYHbIE (XUMHUYECKHE) 3HAHUS, BBISBIATH
npobyieMbl U JeNiaTh 0OOCHOBAHHbBIE BBIBOJBI, HEOOXOAMMBIE JUIsi TIOHHMAaHUS OKPY>KAIOILIETO
MUPA U TEX U3MEHEHUH, KOTOPHIE BHOCUT B HETO JEATEIBHOCTD YEIOBEKA, a TAKXKE JIJIs IIPUHATHUSA
COOTBETCTBYIOILUX PELIEHUI 10 IPUMEHEHUIO 3HAHU M.

[IpakTUKO-OPHUEHTUPOBAHHBIN MOAXOA — TMOJAXOJ, MPEANOIaralouil OpUEHTALUIO
COJIep’KaHusl Tearoruyeckoro oOpa3oBaHUS HAa aKTyallbHbIEe MOTPEOHOCTH TMeNarorudyeckon
MPaKTUKH.

ba3oBelii yueOHBIN MJ1aH MpeaycMaTpUBaeT U3YUeHUE Kypca XUMMHUH TI0 2 yaca B HEIEIIO
B 8 — 9 kmaccax u mo 1-2 yacy B 10 — 11 knaccax. /lanHbIit 00beM 4acoB HE JTOCTATOYEH ISt
peanu3anu OCHOBHOTO 001iero oOpa3oBaHus 1Mo XuMuu. OJHUM U3 MOCIEICTBUN COKpAIICHUS
yyclia y4eOHBIX YacOB 3aKJII0YAeTCAd B TOM, YTO y YUHMTENS MPAKTHUYECKU HE OCTAETCs BPEMEHU
Ui oTpaOOTKM HABBIKOB DEILICHMS 3a7ad, a MUMEHHO 3a7ay 00eCleYMBAIONIUX 3aKpEIICHHE
TEOPETUYECKUX 3HAHUN, KOTOPBIE y4aT TBOPUYECKU IPUMEHATh X B HOBOW CUTYallUH, JIOTUYECKU
MBICJIUTb.

Pewrenue 3agau — npu3HaHHOE CPEACTBO Pa3BUTHUSA JIOTUUECKOTO MBILUICHUS YYAIIUXCH,

KOTOpOE JIETKO CO4YeTaeTcs C APYTMMHU CpeJICTBAaMM U IMpHeMaMu oOpa3oBaHus. BrimroueHue



pa3HBIX 3a/Jad TpPeIyCMAaTPUBAET TMEPEHOC TEOPETHUECKOTO MaTepuaja Ha TNPAKTHKY H
OCYILIECTBIIEHHE KOHTPOJIS 32 €r0 YCBOCHHEM, a yUYAIIUMCS — CAMOKOHTPOJISI, YTO BOCIHTHIBACT
HX CaMOCTOSITEILHOCTH B yueOHO# paboTe. Pemenue 3a1a4 10KHO CIIOCOOCTBOBATH IIEJIIOCTHOMY
YCBOEHHUIO CTaHAapTa COJAEpKaHUs 00pa30BaHMS U Peau3allii TOCTABICHHBIX HIeTeH.

Kypc «®yHKIMOHaNbHAsE TPAaMOTHOCTh: E€CTECTBEHHBIE HAyKH» OCHOBHOI'O OOIIEro
00pa3oBaHMsl OPUEHTUPOBAH HAa OCBOCHHE O0YJAIOIIUMHUCS CHCTEMBI IEPBOHAYATIBHBIX MOHITHN
XMMHHW, OCHOB HEOPTraHHMYECKOW XMMHH, OCHOBOITOJIATAIONINX MPEICTABICHUNA OOIe XUMHUH H
OTJIEIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUHU.

CtpykTypa comep)kaHusi IpOrpaMMbl 10 XUMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e usydenuro. ConepkaHue CKIAABIBACTCS M3 CHUCTEMBI MOHSATHA O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHA O XuUMHUYecKol peakmuu. O0e 3TH CUCTEMBI
OpPraHU30BaHbl MO MPUHIIUITY MOCIEAOBATEIHLHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKHX
NpeCTaBICHUN Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [Tepuoanueckoro 3akona JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

- YYEHHS O CTPOCHHUU aTOMa U XUMHUYECKO CBSI3U;

- IPEJICTaBICHUH 00 3NEKTPOIUTHUECKON JUCCOLMAIIUY BELIECTB B PACTBOPAXx;

- 0 XUMHYECKOW KHHETHKE U TEPMOHMHAMUKE.

B ocHOBy TeopeTHuUecKMX 3HAHWN TIOJOXKEHBI SMITUPUYECCKH TIOJyYeHHBIE (DaKTHI.
TeopeTnueckue 3HaHHS Pa3BUBAIOTCS IOCIENOBATEILHO OT OJHOTO YPOBHS K JPYroMy H
o0ecreunBarOT 00y4JaroIUMCsi BO3MOKHOCTh OOBSCHATH U MIPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
¥ 00J1aCTH PAKTUYECKOTO MPUMEHEHUS U3Y4aeMbIX BEILECTB.

OcBoeHme colepKaHus MPOTPAMMBI MTPOUCXOIUT C UCIIOJNb30BaHUEM 3HAHUHM W3 paHee
U3YYECHHBIX Y4eOHBIX NPEIMETOB: OKpYy)Kalolui Mup, Ouosnorusi, ¢u3rMka, MaTeMaTHKa,
reorpadus, TEXHOJIOTHSI, UCTOPUSI.

ITporpamma oCHOBHOTO 00111eT0 00pa30BaHUs 110 XUMUH « DYHKIIMOHATIbHAS IPAMOTHOCTB!
€CTECTBEHHBIC HAyKH» OpPHUEHTHPOBAHA Ha COXpaHEHHWE (PyHIaMEHTAIBHOTO XapakTepa
oOpaszoBanus, crnenupuKkr y4eOHOTOo TpeaMeTa M O00ECTIEeUYCHHE YCHENTHOro OOydYeHHs Ha
cilenyomieM ypoBHe oOpa3zoBaHus. B mporpamme peanusyercs pa3BUBAIONIas U MpaKTUYECKas
HaNpaBJICHHOCTh O0y4YeHHs XUMHH, nupdepeHuuanus oOyueHus, BKIOYAromas IpoQuiIbHyI0
HOJTOTOBKY OOYYalOUIMXCS W TIOCHIEAYIOUIee CaMOOIpeNeIieHHe B BBIOOpE HAIpPaBICHUS
00ydeHus B TpOoPMIBHBIX KIlaccax.

N3yyenne xumuu, B pamkax Kypca «DyHKIMOHAJIbHAas IPaMOTHOCTh: €CTECTBEHHBIC

HAyKH», CIIOCOOCTBYET pealn3aluy 3a/1ad MpoecCUOHATbHON OpPHEHTAIlMM M HAIpPaBJICHO Ha



MPEIOCTaBIEHUE BO3MOKHOCTH KaKIOMY O0YYaroleMycsi MPOsIBUTh CBOM MHTEIICKTYyaJIbHbBIE U
TBOPYECKHE CIIOCOOHOCTHU MPHU U3YyUYECHUU YUEOHOTO TIPeIMEeTa, HEOOXOUMBIE ISl TTPOIOJIKEHUS
o0Opa3oBaHUs U JalbHEUIIEH TPYIOBOM JEATEIbHOCTH.

ObpazoBatenbHble (YHKIMM XUMUHU, H3ydyaeMoill B pamkax Kypca «DyHKIHOHaNbHAs
IPaMOTHOCTh: €CTECTBEHHBIE HayKW», PEATU3yIOTCs B mporiecce (GOpMUPOBAHMS 3HAHUIA OCHOB
XUMHYECKOH HayKd Kak OO0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, OOJIACTH MPAKTHYCCKOU
NESATETLHOCTH YeJIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. 3amada y4eOHOTO
npenMera «XUMHS B 3aJadax M OKCHEPUMEHTax» COCTOUT B (HOPMHUPOBAHHHM CHUCTEMBI
XUMHYECKHX 3HAHUN — BaXHEHIINX (DaKTOB, MOHSTHI, 3aKOHOB U TEOPETUYECKUX TMOTOKECHHM,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHYECKOTO XapakTepa, S3blka HAyKH, B MPHOOIMICHUU K
HAyYHBIM METOJIaM TO3HAHMSI MPU U3YYCHUH BEIIECTB U XUMUYECKUX peaKiuil, GopMUpOBaAHUHT
U Pa3BUTHH MO3HABATEIbHBIX YMEHUHN U CIIOCOOOB AEATEILHOCTU U X MPUMEHEHUU B yueOHO-
MO3HABATENbHON U yueOHO-HCCIeA0BATEIbCKON NeATeIbHOCTH, OCBOSHUH MPaBUI OE30MacHOTO
oOpailieHus ¢ BEIIeCTBAMU B TIOBCETHEBHOM JKU3HH.

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

N3yuenne xumuu, B paMkax Kypca «@DyHKIMOHaIbHAasi I'PAMOTHOCTh: €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTbY, HAIIPABJIEHO HA JOCTHKEHUE CIAEAYIOMIMX LEeeH:

- opMUpOBaHUE MHTEIUICKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO PEIIEHUH, CIMOCOOHON aJanTHpOBaTHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

- (hopMmHpoBaHHE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON
KapTUHBI MUpPa, KaK OCHOBBI JJIsi MOHUMAHHS XUMHUYECKOH CTOPOHBI SIBIICHUU OKPYXkKAIOILIEro
MHpPa, OCBOCHUE S3bIKA HAYKU;

- IpHOOITIEHUE 00YUAIOIINXCS K CAMOCTOSITEIIBHON MMO3HABATEILHOM U HCCIIEA0BATEIIBCKOM
NEeSTeNIbHOCTH, K HAay4YHbIM MeETOJlaM IMO3HaHHsS, (OPMUPOBAHHME MOTHBAIIMM U pPa3BUTHE
CHOCOOHOCTEH K N3YUYEHUIO XUMUH;

- hopmupoBanue o0IIeH QYHKIIMOHATILHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YHclie yMEHUI 00BSACHATH U OLIEHUBATH SBJICHUS OKPY>KAIOLIETO MUPA, UCTIOIb3YsI 3HAHUS U OIIBIT,
MOJyYEHHBIC MPH M3YyYEHUH XUMUU, MPUMEHSATh UX MPH PEHIeHUH MpoOJieM B MOBCEAHEBHOMN
YKU3HU U TPYJAOBOU JESATEIBHOCTH;

- pa3BuTHE y OOydYalOUIMXCS HMHTEpPEca K M3YUYCHUIO XUMUU U cdepaMm JesaTeTbHOCTH,
CBSA3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MpOpMiIs U

HaIlpaBJICHHOCTHU JajabHEHUIero O6y‘leHI/I${;



- OCO3HaHWE LICHHOCTH XMMHMYECKUX 3HAHMM B JKU3HU YEJIOBEKA, IOBBILICHUE YPOBHS
9KOJIOTUYECKON KYJIbTYpbI, HENPUATHE IEHUCTBHM, NMPUHOCAIIMX BpEI OKPYXKAWIIEH Cpeae U
3710pOBBIO JIFOJIEH;

- IproOpeTeHne 00y4aroIUMUCS ObITa CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KITIOUEBBIX
KOMITETEHIINI ), HEOOXOAUMBIX JUIsl Pa3IMYHBIX BUIOB JAEATEIbHOCTH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue yueOHoOro mpenmera «@yHKIMOHAIbHAs TI'PAMOTHOCTh: €CTECTBEHHBIE
Hayku» oTBoauTcs 1 yac B 8 kiacce, Bcero 34 yaca 3a roj oOyueHus U3 4yacTu, popMupyemon

Y4aCTHUKaMH O6pa3OBaTCJIBHLIX OTHOIIICHUH.



COLEPKAHUE YYEBHOI'O KYPCA

8 KVIACC

IlepBoHauYa/IbHbIE XMMHYECKHE MTOHSITHUS

XuMmusi — BaxkHasi 00JIacTh €CTECTBO3HAHUS U MPAKTHUECKON AESITENbHOCTH YEIOBEKa.
[Ipenmer xumun. Ponbs xumun B )xu3HU YenoBeka. KpaTkue cBeieHust 00 HCTOPUU BOZHUKHOBEHUS
U pa3BUTHS XMUMHHU. XUMHUS B cUcTeMe HayK. Tema u BemiecTBa. Du3nueckue U XUMHUYECKUE
CBOMCTBA BEILIECTB.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE IJIEMEHTHI.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BelecTB. Onpe/iesieHre BaJICHTHOCTH 3JIEMEHTOB 0 (opMyIaM OMHAPHBIX
COeIMHEHUIl U cocTaBieHHe (opMya OMHAPHBIX COEOUHEHHM IO BaJEHTHOCTH 3JIEMEHTOB.
OtHocuTenbHass aroMHas Macca. OTHOCUTENbHAas MOJEKYJsipHass Macca. MaccoBas a0
XMMHUYECKOTO 3JIEMEHTa B coeauHeHuH. HaxoxkneHue mpocreifmeil ¢opmynsl BemecTBa IO
MaCCOBBIM J0JISIM JIEMEHTOB.

KomnuectBo BemecTtBa. Monb. MonsipHas Macca. B3anmMocBsA3b KOJIMYECTBA, MacChl U
yHclla CTPYKTYPHBIX €AMHHUIl BemiecTBa. PacyeTnl mo ¢GopMmynaM XHMHUYECKUX COEIUHEHHIA.
MousipHast Macca cMecH BeEIIeCTB. MousbHasE A0JS XMMHYECKOIO 3JIEMEHTA B COEAUHEHMHU.
Haxoxnaenue npocreiimieit GopMynbl BEIIECTBA M0 MOJBHBIM JOJISIM 3JIEMEHTOB. XHUMHUYECKUE
peakiuu.

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

3akon ABoraapo. MomnspHeiii 00béM Tra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHre OTHOCUTENIHFHOW MOJEKYJISIPHOW Macchl ra3000pa3HOro BEIIECTBa MO HW3BECTHOU
OTHOCHUTENbHOW TIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B MMPH XUMHUYECKIX PEaKIUsIX.

Knaccudukanmst Heoprannyeckux coenunenuid. Oxcuapl. Knaccuduxaius OKCHAOB:
coneoOpa3ymomue  (OCHOBHBIE,  KHUCIOTHbIE, amdoTepHble) U  HecoJeoOpa3yrollue.
MexnyHapoaHass HOMEHKJIATypa OKCUIOB. TpUBHAIbHBIE HAa3BaHWUS OKCUIOB. PuU3HUYECKUE U
XapaKTEepHbIE XUMUYECKHE CBOMCTBA OKCHIOB (B3aUMOJEHCTBUE C BOJOM, C KHUCIOTaMH H
OCHOBaHUSIMH, C IpYyTrUMH okcugamu). [lomydyenne okcumos.

[lonsiTHe O THAPOKCHUIAX — OCHOBAHUSAX M KHUCIOPOACOAEpKAIMX KUcIoTaxX. Kuciaorsl.
Knaccudukanus kucioT. MexayHapogHas HOMEHKIATypa W TPUBHAIIbHBIC HAa3BaHUS KHCIOT.
dusznueckue M XUMHYECKHUE CBOMCTBAa KHUCJIOT (B3aMMOJIEWCTBHE C METAJJIaMH, C OKCHUIAMU
METaJUIOB, OCHOBaHUAMH M coyiiMH). Psa aktuBHoctu metaioB H.H. bekerosa. Ilomyuenue

kucioT. KucnoTel B npupoac, MpUMCHCHHUC Ba)KHEHIITUX KHUCIIOT.



OcnoBanus. Knaccupukanust OCHOBaHMH: IIENIOYM M HEPACTBOPUMBIE OCHOBAHUSI.
MexnyHapoaHas HOMEHKJIaTypa OCHOBaHUW. TpuBHanbHbIE Ha3BaHUsS OCHOBaHUU. Lllenoun, nx
CBOICTBa (B3aMMOJEICTBHE C KHUCIOTHBIMH OKCHIAMH, KHCIOTAMH U COJSIMH) U CHOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, UX CBOWCTBa (B3aUMOJEWCTBHE C KHCIOTaMH) U
cniocoObl mosyueHusi. AmdorepHocts. [lonsaTne 00 am¢poTepHbIX THAPOKCHIAX (Ha IpuUMepe
TUIPOKCU/IOB LIMHKA U aJIOMUHUS): XMMHUYECKHUE CBOMCTBA (B3aUMOJEHCTBUE C KHUCIOTaMU U
1IeJI0YaMH1) U MOTyUYEeHHE.

Conu (cpennue, KUciable, OCHOBHBIC, ABOWHBIE). MeXIyHapoIHas HOMEHKIIATypa COJCH.
TpuBuanpHble Ha3BaHMs coseil. PU3NUECKUE U XapaKTEPHbIE XUMUYECKUE CBOMCTBA HA IPUMEPE
cpennux couseil. [lomyuenne cosnen.

I'enernyeckas CBSA3b MEXKAY KjacCaMH HEOPTraHMUECKUX COCTUHEHH.

OKCIEPUMEHTAIBHOE U3YUYEHNE BEIIECTB U SABJICHHI:

KOJIMYECTBEHHOE ONPEEIICHNE COAEPKAHUSA KUCIOPOJa B BO3LYXE;

MOJIyYeHHe, cCOOUpaHue, pacro3HaBaHUE U U3yYCHHE CBOWCTB KUCIIOPOIA;

Ha0JIt0/IeHuEe B3aUMOJICHCTBUSL BEIIECTB C KUCJIOPOJOM U YCJIOBUH BO3HUKHOBEHUS U
IIpEKpaIICHUs] TOPEHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OMMCAHHUE UX CBOWCTB;

MoJTy4eHue, COOMpaHue, pacrio3HaBaHUE U U3YUYCHHUE CBOMCTB BOJIOpO/Ia (TOpPEHHUE);

B3auMo/IeiicTBrE Bogopoaa ¢ okcuom meau (11);

UCcleIoBaHNe 0COOEHHOCTEN PacTBOPEHUS BELIECTB C Pa3IMYHO pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIICHHON MOJISIPHOW KOHILIEHTPALIMEW pacTBOPEHHOTO
BEIIECTBA;

B3aMMO/ICIICTBHIE BOJIbI C METAJUIAMH (HATPUEM U KaJIbLIUEM);

OnpeeJIeHUE pACTBOPOB KHUCIIOT U IIETI0UEH C MTOMOIIbI0 UHANKATOPOB;

uccieoBaHre 00pas3oB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

n3yueHue B3aummojencTBus okcuna meau (II) ¢ pactBopoM cepHOM KHUCIOTBI, KACIOT C
MEeTaJJIaMH, PEAKIIUI HEUTpaTU3aluu;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOrO0 METajlla JAPYTHM U3
pacTBopa CcoJu;

B3aMMO/JICICTBUE TUAPOKCUAA LIMHKA C PACTBOPAMU KHUCIIOT U IIEJI0YEH;

peuIeHne SKCHEPUMEHTAIBHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHX

COCTUHEHUI.



Hepuoauyeckuii 3akoH u Ilepuoanyeckasi cucreMa xumuyeckux jiemenros /. HU.
MenaesieeBa

CTpOGHI/Ie aTOMOB. XUMHUYecKasa CBA3b. OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE pCaKkuuu.

DNEeKTpOOTPULIATEILHOCTh ~XMMHUYECKHX JJIEMEHTOB. XHMHYECKass CBs3b. Bujbl
XMMHMYECKOM CBSI3U: KOBAJIEHTHAs NOJISIPHAs CBsI3b, KOBAJEHTHAs HEMOJIIPHAS CBs3b, MOHHAS
CBsI3b. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON W MOHHOHN CBS3H. DJIEKTPOHHBIEC U CTPYKTYpHBIE
dhopmynel BemecTB. KaTHOHBI 1 aHHOHBI.

Crenenp okxucinenus. OnpeneneHue CTENeHE OKHUCIEHUS AaTOMOB B OMHAapHBIX
coeMHEHUsIX. OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [lpomecchl oOkucieHus U
BoccTaHOBJeHUs. Okuciurenu u BoccTaHoBUTeNU. (CoOCTaBlIEHHE YPaBHEHHUM MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI U paccTaHOBKAa B HUX KOA()(PUIMEHTOB METOAOM

QJICKTPOHHOI'O OajaHca.



HNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TPOTpaMMbl OCHOBHOTO 00mIero oOpa3oBaHMs
JOCTUTAIOTCS B X0Ji¢ O0yUeHHUs] XMMHH B €IMHCTBE Y4eOHOM M BOCIUTATENLHOMN AEATeIbHOCTH
o0pa3oBaTeNbHON  OpraHW3allid B  COOTBETCTBHMM C  TPAAWIMOHHBIMH  POCCUUCKUMU
COOMOKYJIbTYPHBIMU H JYXOBHO-HPABCTBCHHLIMH LCHHOCTAMH, HNPHUHATBIMH B O6H.[CCTBC
MpaBUJIaMyd ¥ HOPMaMH TOBEJICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHUS
U COLMATHU3AINH 00YyYaroIINXCs.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM HO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ N paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpMOTH4ECKOro BOCIIUTAHUS

MPOSIBJICHUE LEHHOCTHOTO OTHOILIEHUSA K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY M
HCTOPHUYCCKOMY HACJICAUIO, TIOHUMAaHHUC 3HAYCHUA XUMHYECKOHU HAayYKH U TCXHOJIOTUMHU B KHU3HHU
COBPEMEHHOTO OOIIECTBA, B PA3BUTHH YKOHOMHUKH POCcuu u CBOETO peruoHa;

2) rpamaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAIbHBIX HOpPMAax M NpaBUIaX MEXJIUYHOCTHBIX OTHOILIECHUHA B
KOJUIGKTHBE, MPOSBICHHE KOMMYHHMKATUBHOW KyJbTYphl B pa3HOOOpa3HOW COBMECTHOU
NeSTeTbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIIH B Ipoliecce yueOHON U BHEYyUeOHOI
JeSATEIbHOCTH;

TOTOBHOCTH OLCHHBATHL CBOC TOBCACHUC U TIOCTYIIKM CBOHUX TOBapHIL[eﬁ C Mo3unuun
HPABCTBCHHBLIX M ITPABOBLIX HOPM C YYC€TOM OCO3HAHUA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

3) popMupoBaHUS IEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHYECKHE TMPEJACTaBICHUs O BEIIECTBE M  XMMHUYECKOM  peakiiuw,
COOTBCTCTBYIOIINEC COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKU U H€06XOI[I/IMBI€ JJIs1 TIOHUMaHUus
CYIIIHOCTH HAy4YHOU KapTUHBI MUDA;

OCO3HAaHHE IIEHHOCTH HAy4YyHOTO TIO3HAHMSI JJI1 Ppa3BUTHS KaXKIOro 4YeJoBeKa U
MPOU3BOJUTENBHBIX CHJI O0IIIECTBA B 1IEJIOM, POJIU M MECTa HayKu «XUMHs» B CHCTEME HAayUHBIX
MIPEACTABICHUN O 3aKOHOMEPHOCTSX PAa3BUTUS IIPUPOLBI, B3AUMOCBSA3X YEJIOBEKA C IIPUPOAHOU
Y TEXHOJIOTHUYECKOMN CPeHoi;

MO3HABaTeNIbHAs MOTHBALUMS U HMHTEpPEC K OOY4YEHHMIO, TOTOBHOCTh M CIOCOOHOCThH K
CaMOpa3BUTHUIO U CaMOOOPa30BAHUIO, K MCCIEIOBATENbCKOW MEATEIbHOCTH, K OCO3HAHHOMY

BHIOOPY HaNpaBJICHUS U YPOBHS JAJIbHEHIIEro 00yYeHHUS;



4) BocIUTAaHUS KYJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30pPOBBIO,
YCTaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HHU, OCOZHAHKE TTOCIICICTBUMA M HEMPHUATHE BPETHBIX MPUBBIYEK
(ymoTpeOyieHHusT alKoroJiss, HapKOTHUKOB, KypEHHsI), HEOOXOIUMOCTH COOJIOJECHUS IPaBUII
0e30MacHOCTH TpH OOpalleHnd ¢ XUMHYECKUMH BEIIECTBAMH B YYEOHBIX M IKU3HEHHBIX
CUTYaIUsX;

5) TpynoBoro BocnuTaHus:

(dbopMHpOBaHNE LIEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOW NEATEIBHOCTH KaK €CTECTBEHHON
NOTPEOHOCTH YeJIOBEKa M K UCCIIEI0BATENLCKON AESITETbHOCTH KaK BHICOKO BOCTPEOOBAHHOH B
COBPEMEHHOM OOIIIECTBE;

pa3BUTHE WHTEpeca K mpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM 4YHCiie K Tmpodeccusm
Hay4YHOMU ceprl, 0CO3HaHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3Toi cdepe;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMSI:

OCO3HAaHWE HEOOXOJUMOCTH OTHOIICHHS K MPHUPOJIE KaK MCTOYHHKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILICHUE YPOBHS AIKOJIOTMYECKON KYJIbTYpBI: MPUOOPETEHUE OMNBITa IUIAHWPOBAHUS
MOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX TOCIEACTBUN JUIsl OKpPYXarolleld Cpeabl; OCO3HAHUE
rI00aTEHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIEM U ITyTeH X PEIICHUST; CTIOCOOHOCTh IPUMEHSITh
3HAHUS, MMOJTy4YaeMble MPU U3YUYCHUH XUMUH, JUISl PEIICHUS 3a]ad, CBSA3aHHBIX C OKPYIKaIOIIEH
Cpeoil; aKTUBHOE HEMPUATHE ACHCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOIIEH Cpelie; OCO3HAHHE
CBOCM pOJM Kak TpaKIaHWHA U TMOTPEeOUTeNs B YCJIOBUAX B3aUMOCBSI3U MPUPOIHOM,
TEXHOJOTHUYECKON U COLMAIBHOM Cpell; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKON JAEATEIBHOCTH
JKOJIOTUYECKON HAIIPaBJIECHHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpenmeTHble pe3ynbTaThl O00YYaIOIMIMXCS, OCBOUBIIUX MPOrpaMMy IO XHUMHH
OCHOBHOTO 00111eT0 00pa30BaHusl, BKIIOYAIOT:

YCBOGHHE  MEXKIWUCUUIUIMHAPHBIX  (MEXKIPEAMETHBIX)  TMOHATHH,  OTPaKaroIIHuX
MaTepuaibHOE €IUHCTBO MHpa U MpOIecC MO3HAHUA (BELECTBO, CBOWCTBO, SHEPIHUsl, SIBICHUE,
Hay4yHBI (haKkT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, TEOpHUs, HaOIIOJCHHe, H3MEPEHUE,
HCCIIeJOBaHUE, SKCIIEPUMEHT U IPYTHE);

OBJIJICHUE  YHUBEPCAJIbHBIMH  Y4YEOHBIMH  JEHUCTBUSIMH  (TIO3HABATEIbHBIMH,
KOMMYHHUKATUBHBIMHU, PETYJISATUBHBIMH), BaXXHBIMU JUIsl TOBbIIIEHUS 3((HEKTUBHOCTH OCBOEHUS
colepkanuss y4yeOHOro mpenMera, (OPMUPOBAHMS KOMIIETCHLIUHA, a TaKkKe MPOEKTHO-

HCCIIEI0BATENLCKOM eI TEIbHOCTH 00yUaIOIIUXCS B Kypce XUMUH;



CIOCOOHOCTh UX MCIIONIB30BaTh B yUeOHOM, TO3HABATEIILHON U COI[MATIbHOMN MPAKTHKE.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YueOHbIE el CTBUS

basoBble Jiornyeckue a1eiicTBUA:

YMEHHS HCIOIb30BaTh MPUEMBI JIOTMYECKOrO MBIIUIEHUS IPU OCBOCHHMM 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKUX TOHSATHHA (BBIIENATh HX CYIIECTBEHHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C IPYTUMHU TOHSATHIMHU); aHAJTM3UPOBATh, CPABHUBATH, 0000IIATH,
BbIOMpaTh OCHOBaHUS MJs KiIacCU(UKALMU M CUCTEeMAaTU3allMM XMMHYECKHUX BELIECTB U
XUMHUYECKHX peakUWi; yCTaHaBIMBATh HPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTHBHBIE, NENYKTHBHBIE, I10 aHAJIOTHN);
npeyiaraTb KpUTEPUU UM BBIABIATH OOIIME 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B HM3y4aeMBbIX
npoueccax M SBJICHHSX; MPOBOJAUTH BBIBOABI M 3aKIIOUYEHHS; YMEHUS MPHUMEHSTHh B Ipoliecce
NO3HAHUs MOHATHUS (MPEIMETHbIE U METaNpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yeMble B XMMMHU, PeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK
(cuMBoJI 7€eMeHTa), XUMHYecKasi (hopMyJia U ypaBHEHHE XUMHUECKOW pEakuy — MPH PELICHUN
y4eOHBIX 3a/ay; C y4E€TOM JTHUX MOJIEIbHBIX IPEICTaBICHUN XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYECKHUE PEAKIUH.

Ba3zoBbie nccienoBarenbckue IeCTBUSI (METOAbI HAYYHOIO0 NMO3HAHMA BelIeCTB U
sIBJICHUIA):

YMEHHS IPUMEHSTh METO/Ibl HAYYHOT'O IO3HAHUS BEILECTB U SIBJICHUN Ha HIMIHPUIECKOM
U TEOPETHYECKOM YpOBHSAX B Y4YEOHOM TO3HABATEIBLHONW W MPOEKTHO-HCCIICIOBATEIHCKON
JESATEIIBHOCTH;

YMEHMSI MCIIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTa IO3HAHMS U
CaMOCTOSITENIbHO CTAaBHTh BOIPOCHI, AHATU3UPOBATh (DAKTHI, BBIABIATH W (OPMYIHPOBATH
npobiieMy, ONpeneNsaTh Leidb U 3a/ayd, COOTBETCTBYIOUIME PEIICHUIO MPOoOJIeMbl; MpeiaraTh
OMHCATENbHYI0 HIN OOBSCHUTENBHYIO THUIOTE3Y U OCYIIECTBISTH €€ TMPOBEPKY; YMEHUs
IPOBOJIUTH U3MEPEHHUS HEOOXOAMMBIX MAapaMEeTPOB, BBIYUCICHHUS, MOJCIMPOBAHHE, HAOIIOACHUS
U JKCIEPUMEHTH! (peanbHble U MBICIEHHBIE), CAMOCTOATEIBHO MPOTHO3UPOBATH PE3YJIbTAThI,
(dhopMynupoBaTh 0000II€HNSI U BBIBOJBI [0 pe3ysbTaTaM MPOBEJCHHOIO OIMbITa, UCCIEI0BaHUS,
COCTaBIISITH OTYET O MpoAeNaHHON padoTe;

Padora ¢ unpopmanmueii:

YMEHHUSI OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAILUH (HaydIHO-TIOMYJIsSIpHAS
auTepaTypa XMMHUYECKOTO COJAEp)KaHMs, CIpaBOuYHble mocodus, pecypchl HHTepHeTa);
aHAIM3UpPOBaTh  HMH(OpPMALMIO W  KPUTHUYECKH  OLIEHUBAaTh €€  JOCTOBEPHOCTh U

HENPOTUBOPEUUBOCTH, OTOUPATH W MHTEPIPETHPOBATH MH(POPMALIMIO, 3HAUYUMYIO Ui PELICHHS



yueOHOH 3a/auM; yMEHUS NPUMEHSATh Pa3IUYHble METOAbl M (POPMYJIHMPOBATH 3ampoChl IMpH
noucke U oTdope nHpopManuu, He0OXOAUMON JUTS BBITOTHEHHUS YYeOHBIX 33/a4; UCTIOIb30BATh
WHPOPMAIIMOHHO KOMMYHUKAaTHBHBIE TEXHOJIIOTUM W pa3jIMYHble ITOWCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMAaNbHYIO (opMy mpeacTaBieHuss WHPOpMAIUU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOIUIIbl, PUCYHKH U ApYyrue (pOpMbl); yMEHHUS UCIOJIb30BaTh HAYUHBIH
SI3BIK B KQUECTBE CPEJACTBA PaOOTHI ¢ XUMHUYECKOW MH(OpMAIUe; MPUMEHITh MEXITPEIMETHbIE
(busudeckue U MaTeMaTUIECKUE) 3HAKH U CUMBOJIBI, (hOpPMYJIbI, aO0peBUATYPBl, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

KoMMyHUKaTHBHBIE yHHBepcaJlbHbIe Y4eOHbIe JeliCTBHA:

1) ymenus obuieHns (MMCbMEHHON M YCTHOM KOMMYHUKAIUH):

MPEJCTABIATh TONYYCHHBIE PE3yJIbTaThl MMO3HABATEIHHON AEATENHHOCTH B YCTHBIX M
MUCHbMEHHBIX TEKCTaX; MNyOJIMYHO BBICTYHNaTh C IMpe3eHTAallel pe3yJbTaTOB BBITOJIHEHUS
XMUMHUYECKOTO 3KCIIEPUMEHTa (MCCIeI0BaTEeIbCKON J1a00paTOpHO WM MPAKTUYECKOH paloThl,
y4eOHOro MpoeKTa); B X0j€ Auayiora u (MiaM) AUCKYCCHUHU 3aJaBaTh BOMPOCHI MO 00CYkKIaeMoii
TEME W BBICKAa3bIBaTh HJEH, (POPMYJIHMPOBATH CBOW NPEIIOKEHHSI OTHOCHUTEIHHO BBITOIHEHHS
IPEIOKEHHON 3aJauH.

2) yMmeHus yueOHOro COTpyAHUYECTBA (IPYyNIoBasi KOMMYHHUKALUS):

y4acTBOBaTh B T'PYHNNOBBIX (hopMax pabOTHI: MJIAHUPOBATH OPraHU3AIUI0 COBMECTHOU
paboThI, ONpEeNeNiaTh CBOIO POJb, PACIPENLIATh 3ala4d MEXAY WICHAMH TPYIIIBL, BBITOIHATH
CBOIO YacTh pabOThl, KOOPAUHUPOBATH CBOM ACHCTBUS C IEHCTBUSAMU JIPYTUX YJICHOB KOMaH/PbI,
OTIpeNieNIATh KPUTEPUH IO OIIEHKE KadecTBa BBINOJHEHHOM palOThI; periaTh BO3HUKAIOIINE
npoOjeMbl Ha OCHOBE yd4eTa OOILIMX WMHTEPEecOB M COIJIaCOBAaHUS MO3MIMH, y4acTBOBaTh B
o0cyxieHun, 0OMeHe MHEHHSIMH, «MO3TOBOM IITypMe» U IPYTHX (popMax B3aMMOJCHCTBHSL.

PeryasiTuBHble YHHMBepPcaJbHbIe YUeOHbIE 1eiCTBUS

OBnaneHrne yHUBEPCANbHBIMH YUYEOHBIMU PETYISITUBHBIMU JEHCTBUSMHU BKJIIOYAET
pa3BUTHE CAMOOPTaHNU3ALUHU, CAMOKOHTPOJISl, CAMOKOPPEKLIUH, B TOM YHCJIE:

YMEHHsI pemarh y4eOHbIE M HCCIIEOBATENbCKAE 3aJaud: CaMOCTOSITEIbHO BHIOWMPATh
croco0 perieHuss ydeOHOM 3amayu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHHsI, BHIOUpATH
Hanboee NOAXO AN C YIETOM CAMOCTOSITEIBHO BBIJIEICHHBIX KPUTEPUEB), IUTAHUPOBATH CBOIO
paboTy mpHu peuieHMH Y4eOHOW MM HCCIIEAOBATENbCKOM 3a7aud; HAa OCHOBE IOJIyYEHHBIX
pe3yabTaToB (OpPMYIHPOBAaTh 0OOOIICHNS W BBIBOJBI, MPOTHO3HMPOBATH BO3MOXKHOE pa3BUTHE
IPOLIECCOB; AHAJIU3UPOBATH PE3YJIbTAaThl: COOTHOCUTH CBOU JEHCTBHS C IJIAaHUPYEMBIMU
pe3ylnbTaTaMH, OCYIIECTBISTh CAMOKOHTPONb  JESTENbHOCTH,; KOPPEKTUPOBAaThH  CBOIO

JACATCIIBHOCTb Ha OCHOBEC CaMOaHa/In3a U CaMOOILICHKH.



MHNPEIMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl OCBOCHHS MPOTPAMMBI 1O XHMHH OCHOBHOTO OOIIETo
o0pa3zoBaHus Ha yriayOJEeHHOM YPOBHE MMEIOT OO0IIee CoAepKaTeIbHOE SIPO C MPEIMETHBIMU
pe3ynbTraTaMi 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY COOOM, UTO MO3BOJSET pEaln30BbIBATH
yIrayOleHHOe H3y4YeHHe KaK B paMKax OTHAEIbHBIX KIIACCOB, TaK M B paMKax pealu3alud
WHJIMBUIYAIBHBIX 00pa30BaTENIbHBIX TPACKTOPHH, B TOM 4YHCIIE UCIOJB3ys CETEBOE
B3auMoJIeicTBUE opranu3anud. [1o 3aBepieHnn peanu3ayy MporpaMMbl YITyOJI€HHOTO YPOBHS
oOyJaroruecs: CMOTYT JIeTallbHee OCBOUTh MaTepHall, OBIAJeTh PACIIUPEHHBIM KPYTrOM MOHATUN
¥ METOJIOB, pPelIaTh 3a7aun 00jee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHbIe pe3ybTaTHl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIUMUCS HAyYHBIX 3HAHHM,
YMEHUW B CIOCOOOB NEUCTBHM, CEU(UUECKUX IJIs MPEeIMETHON 00acTi «XUMHS»; OCHOBBI
HAYYHOTO MBIIICHUS; BUJIBI IEATEIBHOCTH MO MOJIYYSHHUIO HOBOTO 3HAHUS, €r0 UHTEPIIPETALINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U PeabHBIX KU3HEHHBIX YCIOBUSX;
00eCTeynBarOT BO3MOXKHOCTh YCIEITHOTO 00YyUYeHHS Ha CIEIYIOIIEM YPOBHE 00pa30BaHMUS.

K xoniy oOydenus ¢ 8 knacce y oOydaromerocsi 0yayT cHOpMUPOBaHBI CIETYIONINE
peIMeTHbIE PEe3yIbTaThl U3YUYEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATHUN: aTOM, MOJIEKyJa, XUMHYECKH
AJIEMEHT, METallJl, HeMETaJlUl, a/UIOTPOIUs, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOHAS M HEOTHOPOIHAS ), BAJIGHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHas Macca, MaccoBas JOJisi XHMHUYECKOro 3JIeMEHTa B
COETMHEHUH, MOJISIPHBIA 00BbEM, OTHOCHTEIbHAS MJIOTHOCTh T'a30B, OKCUJ, KUCIOTa, OCHOBAHUE,
colib, aM(OTEpHBIA OKCHJ, aM(POTEePHBIA THIPOKCH], XUMHUYECKas peakius, KIacCHUPUKAIUs
peaKIuii: peakiuu COCIUHEHMsI, PEAKIINK PA3JIOKEHUS, PeaKI[Mu 3aMEIleHUs, peakiuu 0OMeHa,
9K30- ¥ SHJIOTEPMHUECKHUE PEAKIINH; TeTUTOBOM (D PEKT peakiuu; SApo aToMa, SJIEKTPOHHBIN CI0M
aToMa, aToMHasi oOpOWTanb, pajAUyC aTromMa, XUMHUYECKas CBsI3b, MOJSPHAs W HEMOJsIpHas
KOBaJICHTHAsl CBS3b, MOHHASI CBS3b, MOH, KaTHOH, aHHOH, PAacTBOP, MAacCOBasi JOJS BEIIECTBA
(mpolleHTHasT KOHIIEHTpAIlusi) B pacTBOpPE, MOJISIpHAs KOHIICHTpAllUs BEIECTBA B PACTBOPE;
INEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHHUS, OKHCIUTENIU U BOCCTAHOBHUTENHU, OKHUCICHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIMU, METO]] SJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUYECKUX TIOHSATHH W TMPUMEHSTh JTH
TIOHSITHS ITPY ONTUCAHWH BEIIECTB M UX MPEBPAIICHUL;

HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUsI (POPMYJI BEIIECTB U YpaBHEHHIA

XUMHNYCCKHUX peaKHHﬁ;



OTIpPEEIATh BAJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COCJAMHEHUSX, CTEICHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COoeauHEeHUU 1o GopmysiaM, BUABI XUMHYECKOW CBS3M (KOBAJICHTHOW M HOHHOW) B
HEOPTraHWYECKHUX COECTUHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,
[Tepuoanueckoro 3axona /. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTaIPO
W ero CjeICTBUN, NPEICTaBICHUH O HAay4dHBIX METOAaX I[O3HaHUS, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJaX HCCIEJOBaHUs BEUIECTB M H3Y4YEHUS
XUMHUYECKUX PEAKIUN;

JEMOHCTPUPOBATh TMOHMMAaHUE TMEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB OT MX MOJI0KeHud B [lepuoauyeckoii cucreme:

ONMUCHIBATH M XapakTepu3oBaTb TabmuuHyto ¢opmy Ilepuonnyeckoit cucTemsl
XUMHYECKHUX SJIEMEHTOB: pa3NuvaTh MOHATHUS «TJIaBHAs MOArpymmna (A-Tpynma)» u «noOouHas
noarpynna (b-rpynmna)», «mManble nepuoab» U «O0JbIINE IEPUOBI»;

COOTHOCHUTh O00O3HaueHus, KoTopble uUMerTcs B Tabnune «llepuonuyeckas cucrema
XUMUYeCcKUX 31eMeHToB []. . MenneneeBay, ¢ UNCI0BBIMU XapaKTEPUCTUKAMHU CTPOEHUS ATOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsll siapa, o0Iee YnCiIo dJEKTPOHOB U paclpeiesieHne X
10 JIEKTPOHHBIM CJIOSIM);

OOBSACHSTH CBSI3b TMOJOXKEHHS deMeHTa B [lepuonnueckoi cuctemMe ¢ pacrpeeieHueM
3JIEKTPOHOB IO PHEPI€TUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANIIM aTOMOB MEPBBIX YETHIPEX
NIEPHUOOB;

KJIaCCU(PUIIUPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE
peaxiu (TI0 YMUCITy M COCTaBY yYaCTBYIOUIMX B PEaKIUH BEUIECTB, IO TEIIIOBOMY YPQEKTy);

XapaKTepu30BaTh (OMUCHIBATh) PUINUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIECTB: KHUCIOPOAA, BOAOPOAA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBaHUM M COJE€H, TEHETUYECKYI0 CBSI3b MEXKIYy HHUMH, TMOATBEpXKIas IpUMepaMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINIA;

ONKCHIBaTh POJIb KUCIOPOJAA, BOAOPOAA U BOJBI B NPUPOJHBIX IPOLECCAX, B JKUBBIX
opraHu3max, HMX [PUMEHEHHE B Ppa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIIO0Ib30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSICHATH W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX COCTaBa M
CTPOEHHSI, BO3MOKHOCTHU ITPOTEKAHUS XUMUYECKUX IPEBPALLECHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYI0 MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MOJSIPHYIO

MacCy CMCECH, MOJIBHYKO HOOJKHO XHMHUYCCKOIO JJICMCHTA B COCAUMHCHUHU, MACCOBYIO JOJIIO



XMMHYECKOTO 3JIeMEHTa 1Mo (hopMyJie COeIMHEHHS, HAXOJUTh MPOCTEHIIYI0 (GOpMYIly BellecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJISIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEUIECTBA B PacTBOpE,
MOJIIPHYEO KOHIICHTPAIIMIO BEIIeCTBA B PAcTBOPE, NPOBOJHUTH PACYeThl 10 ypaBHEHUSAM
XUMHYECKON peaKIlni;

MPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIUTEIHFHON AESITeTbHOCTH — aHajlh3 U CHHTE3,
CpaBHEHHME, O00OOIIEHHe, CHCTEMAaTH3alllio, KIAcCU(DUKAIMIO, BBISIBICHHE PUYUHHO-
CJICACTBCHHBIX CBsI3El — AJI U3Yy4YCHUSA CBOICTB BCIIIECCTB U XUMHNYCCKHUX peaKHI/Iﬁ, €CTECTBCHHO-
Hay4YyHbIE METOJbl TO3HAHMS — HAOIIOJEHUE, HU3MEpPEHHE, MOJEIHPOBaHHE, JKCIEPUMEHT
(peanbHBIN M MBICIICHHBIH ) — JIJIs1 OCBOSHHS Y4EOHOTO COJIepKAHUS;

PacKphIBaTh CYNIHOCTH MPOILIECCOB OKUCIICHUS M BOCCTAHOBIICHUS, COCTABIISITh YPABHCHHUS
MPOCTHIX OKUCIUTEITEHO-BOCCTAHOBUTEIIBHBIX PEAKITUHN (METOIOM AJIEKTPOHHOTO OaaHca);

YCTaHABIIMBATh CBSI3U MEXKIY pealbHO HAONIOJaeMbIMH XMMHYECKUMHU SIBICHUSMU H
IpoIeccamMy, MPOUCXOASIIMMU B MaKpo- U MHUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us
BCIICCTB, COOTHOCUTb XMMHUUCCKHUEC 3HAHUA CO 3BHAHUAMU JAPYTrux y‘-Ie6HbIX npeaAMETOB;

coOmonath mnpaBuwia Oe3omacHOW paboOThl B JIaOOpaTOpUM TMPU  HCIOJB30BaHUU
XUMHYECKOH mocyabl U oOOpyAOBaHHWS, a Takke IMpaBuia oOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIUSMHU BBIIIOJIHEHUS TaOOPATOPHBIX OIMBITOB U MPAKTUYECKUX padOT 1Mo
MOJTyYEHHUIO0 ¥ COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEICICHHOW MAacCOBOWM JIOJEW PACTBOPEHHOIO BEIIECTBA, PEUICHUIO
9KCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe « OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COSIMHEHUI»;

JIEMOHCTPHUPOBATH BIIa/ICHHE OCHOBAMH XMMHUUYECKOI TPaMOTHOCTH, BKITIOUYAIOIIEH YMEHUS
0e30MmacHOro OOpalleHus ¢ BEIIeCTBAMHU, HCIOJIb3YEMBIMH B IMOBCEIHEBHOW JKU3HU, a TaKKe
3HAHHE TIPABHII TIOBEICHUS B IEJISIX COCPEKCHUS 3I0POBhS U OKPYKAIOIICH CPEIIbI.

Meoscnpeomemnuwie ceasu

Peanu3arust MeXnpeIMETHBIX CBA3€H MpU U3yUYeHUU XUMHUH B 9 Kilacce OCYIIECTBISIETCS
YCpe3 HUCIIOJIB30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYUHbIX HOHHTHﬁ, TaxK U HOHHTI/Ifl, IIPUHSATLIX B
OTACJIbHBIX CCTCCTBCHHBIX HAYKaX.

OO0mue ecTeCTBEHHO-HAYUYHBIE TIOHATHS: sIBJICHHUE (TIpoIecc), Hay4HbIH (DakT, rumoresa,
TEopusl, 3aKOH, aHAJINU3, CUHTE3, KJIacCU(UKALMS, TEPUOJTUIHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT,
MOJCIMPOBAHUC, UBMCPCHUC, MOACIIb, TCXHOJIOTHA, MATCPUAJIbI.

dwu3uka: BEmEeCTBO, TENO, GU3NICCKUE BEIIMUUHBI, SAMHHIIBI U3MEPCHHS, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMbl U MOJIEKYJIbI, arperaTHble COCTOSIHUE BEIIECTBA, CTPOEHUE Ia30B,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAIMUECKAsl PElIeTKa, AJIEKTPOH, SAPO

aToMa, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOMBI, KBAHTHI, PAJAHMOAKTUBHOCTb, alb(da-, OeTa- u



raMMa-u3Jly4eHue, OJJICKTPUYECKUU 3apsj, IPOBOJHUKH, IIOTYNPOBOAHUKHU, IHUDIEKTPUKH,
COJTHEYHBIH CIIEKTp, Pa3JIo’KEeHHE OEeIoro CBETa B CHEKTP.

buonorust: sxocucrema, Ouocdepa, ¢oTOoCHHTE3, TpOIEecCHl O0OMEHa BEIIECTB,
MUHEpaJIbHbIC YI00pEHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE TOPOJBI, TOJE3HBIC
HCKOTIaeMble, TOTUTUBO, BOJHBIE PECYPCHI, IUTAHETa 3eMJIsl.

TexHonorus: CTPOUTCIIBHEBIC TCXHOJIOTHH, CEJILCKOXO3SIMCTBEHHEIE TEXHOJIOTUH,

TCXHOJIOI'HU 3JI€KTpOHHOI71 IPOMBIIIJICHHOCTHU, HAHOTCXHOJIOTHUH.



8 KJIACC

KoanuecTBo 4acoB D1eKTPOHHBIE
Ne HaunMeHoBaHue pa3ejioB nudposbie
pas Konrpoibubie | IIpakTnyeckue (pp )
/| ¥ TeM NPorpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
XuMusa — BaxkHas 001acThb
€CTECTBO3HAHUS U
1 . 1 0 0
MPaKTUYECKOU
NEITEIHLHOCTH YeJIOBEKa
BeiectBa 1 XuMHu4ueckue
2 16 1 1
peakiumn
3 IlousTtue o razax. 7 0 0
IlonsaTue o kuciIoTax u
4 2 0 1
COJIIX
5 [TonsaTrEe 00 OCHOBAHUAX 3 0 1
XUMHUUYECKasA CBA3b.
OKHUCIATEIBLHO-
6 5 1 0
BOCCTAaHOBUTEIILHEIE
peakuuu
7
0 0
OBHIEE KOJIMYECTBO 34 ) 3

YACOB 11O TIPOT'PAMME




8 KJIACC

Ne
/o

Tema ypoka

KoanyecTBO 4acos

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[Tonarue 06 NCTOPUM BO3HUKHOBEHUS
U pa3BUTHUS XUMUU. XUMHUSI B CUCTEME
HayK

Tena u BemecTBa. Puznueckue n
XMMHYECKHE CBOMCTBA BEIIECTB.
duznueckre 1 XUMUYECKUE SIBJIIEHUA

Pemenue 3aga4 v ynpaxHeHUN Ha
Temy «CTpoeHue aToMay

ATOMHBIN YPOBEHb OpraHU3aluu
BELIECTBA

Pemenue 3aga4 v ynpaxHeHUN Ha
TeMy «CTpoeHHUE 3JIEKTPOHHBIX
000JI0YEK aTOMOB

Xumudeckas opmyna. BaneHTHOCTH
aTOMOB XMUMHMUYECKHUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBA BEIIECTB.
Konnuectso BemecTsa. Moinb.
MousipHast macca

Pemienue 3aiay v ynpaxHeHUN Ha
temy: «OnpeneneHne BaJIeHTHOCTH
aTOMOB 110 (hopMysiaM OMHAPHBIX
COCIMHEHUI»




OTtHocHUTeNbHAs aTOMHAas Macca.
OtHOcHUTENbHASA MOJIEKYJISIpHAs
Macca.

Pewenue 3amau Ha Temy:
«BpluncneHne OTHOCUTEILHOU
MOJIEKYJIIPHOW MaccChl BELLECTB,
MOJIIPHOM MACChl, MaCChl BELIECTB U
KOJIMYECTBA BEIICCTBAY

MaccoBas 1011 XUMHYECKOT0
3JIEMEHTAa B coeqUHEeHUH. Pemmenue
3a41a4 Ha TeMyI «BLI‘II/ICHGHI/IQ
MAacCOBOM JIOJIM XUMHYECKOT'O
3JIeMeHTa 10 (hOpMYyJIe COCTUHEHUSD)

10

Pemenue 3anau Ha TeMy:
«Haxoxnenue npocreiiiei (popmMyJibl
BEILIECTBA I10 MACCOBBIM JOJISIM
3JIEMEHTOBY

11

Pemenue 3anay Ha TeMy:
«Brruucnenue npocTeitmeit GopMyIibl
BEILECTBA [10 MACCOBBIM WIH
MOJIBHBIM JIOJISIM 3JIEMEHTOB)

12

3aKoH COXpaHCHUA MacCChl BEIIECCTB
Pemenne 3a/la4 Ha TCMY: «PacuéTel
M0 XUMHYCECKUM YPAaBHCHUAM
KOJIHMYCCTBA U MAaCChl UCXOJHBIX
BCIICCTB WJIM MPOAYKTOB pPCAKIIUN)

13

XuMUYeCcKue ypaBHEeHHS. THUIbI
XUMHYECKHUX PEaKIIHii

14

Pemenue 3agau Ha TemMy:




«BpranciieHne 1o ypaBHeHUSIM
XMMHMYECKON PEaKIMH: KOJIUIECTBA
BEILECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE
pPEareHTOB WK IIPOYKTOB PEAKLIUID)

15

O00011IeHNEe U CUCTEMAaTU3AIIHS
3HaHui 1o treMe "BemecTtBa n
XUMHUYECKUE peakiun"

16

O00011IeHNE U CUCTEMATH3ALMS
3HaHu# 110 Teme "BemecTsa u
XUMHUYECKHE peaKuun"

17

3akoH ABoraapo. MomspHblii 00bEM
ra3oB

18

Pemenue 3agau Ha Temy:
«Brranciaenne o0bEMa, KOJIUUECTBA
BEILECTBA ra3a M0 U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY»

19

OTHOCHUTENbHASA IIIOTHOCTE Ta30B
Pemenue 3agau Ha Temy:
«BpluncneHne OTHOCUTEILHOU
MJIOTHOCTH T'a30B»

20

Pemenue 3agau Ha Temy:
«OnpeneneHue OTHOCUTEIIbHOM
MOJIEKYJISPHON MacChl ra3000pa3HOTO
BEIIEeCTBA 10 U3BECTHOM
OTHOCHTEIBHOM IIJIOTHOCTH)

21

Pemenue 3agau Ha Temy:
«Brrunciesre OTHOCUTEIILHOU
MOJIEKYJIIPHOM MacChI rasza mo




U3BECTHOU OTHOCHUTEIHLHOM
IJIOTHOCTHY

22

Pemenue 3agau Ha TemMy:
«Bpryucienue 00LEMOB Ta30B II0
YPaBHEHUIO XUMUYECKOU PEAKIIUID)

23

Pemenue 3a1ay Ha TeMy:
«Bpruucnenue o ypaBHeHUSIM
XUMHUYECKON peaKIiu: KOJTMIeCTBa
BEIISCTBA, 00BEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB UiIu
MIPOTYKTOB PEaKITAI

24

TToustue o kucnorax u coisax. Cocras
KHCJIOT U coJIeH

25

Pewrenue 3ana4d Ha Temy:
«Bpruncienne o6bEéMa, KOIMYECTBA
BEIL[ECTBA ra3a [0 U3BECTHOMY €T0
KOJIMYECTBY BEILIECTBA WM 00BEMY»

26

CocTtaB oCHOBaHUH

27

BriuncneHus ¢ UCIonb30BaHUEM
MOHITHS «MaccoBad JI0JI BEIIECTBA B
pacTtBope»

28

Brruucnenus ¢ ucnoyib30BaHUEM
TOHATHUA «KMOJIApHAs KOHICHTpAI WA
pacTBOPEHHOTO BEILIECTBA»

29

:‘)HGKTpOOTpI/IHaTCHLHOCTB
XHUMHUYCCKUX 3JICMCHTOB

30

Buner xumMudeckoii cBsI3u




Crenenb okuciaeHusa. OKUCINTEIBLHO-

31 BOCCTAaHOBUTEJIbHBIC PEAKITIU !
CocraBneHnue ypaBHEHUN
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX

32 peakuuii, METo 3JEKTPOHHOTO 1
Oananca. O0o0IeHNE U
CHCTEeMaTH3alusl 3HaHUH

1 O606H;16HI/16 U CHCTEMATH3aLIH |
3HaHUI

34 IlogBenenue UTOroB

OBILIEE KOJINYECTBO YACOB 11O 13

INPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

1. Yuebnuk. ABtopsl: O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB

«Xumus», 8 kiacc. Mocksa. «IIpocssmenne».2021 rox

METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
1. Yuebnuk. ABtopsl: O.C. I'abpuensn, .I'. Otrpoymos, C.A. Cnaakos

«Xumus»,8 kiacc. Mocksa. «IIpocssimenne».2021 roa

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://infourok.ru/

https://resh.edu.ru/

https://multiurok.ru/

https://nsportal.ru/

https://ppt-online.org/
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