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MNOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O MNPEIMETA
"OYHKHUOHAJIBHASI TPAMOTHOCTb: ECTECTBEHHO-HAYYHAS
I'PAMOTHOCTB"

CoBpeMeHHOMY POCCHICKOMY OOILIECTBY HYXHbI 3()(PEKTUBHBIE IPaKIaHE,
CIIOCOOHBIE MAaKCHUMAaJIbHO DPEaJU30BaTh CBOM IOTEHIIMAJIbHBIE BO3MOXKHOCTH B
TPYZAOBOH M TPO(ECCUOHATHLHONU AEATETbHOCTH, U TEM CaMbIM IPUHECTH IOJIBb3Y
00IIeCcTBY, CIOCOOCTBOBATh PAa3BUTHIO CTPAHBL. DTUM OOBSICHICTCS aKTyaJlbHOCTh
npo6sieMbl pa3BUTHUSA (PYHKIMOHAJIBHON IPaMOTHOCTH y IIKOJIBHUKOB Ha YPOBHE
oOmiecTna.

Omaum 3 3(P¢PEeKTUBHBIX NPUEMOB, HANPABJICHHBIX Ha (HOPMHUPOBAHUE
(YHKIIMOHAJIBHOM  I'PAaMOTHOCTH  IUKOJIBHMKOB,  SIBJIIETCS  4YMTATENIbCKas
IPaMOTHOCTh M €CTECTBEHHO-Hay4Has T'PaMOTHOCTh Ha 3aHATHSIX MO XUMUH, a
TaKXKe pelIeHre MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4.

Yurarenbckasi TpPaMOTHOCTh — CIOCOOHOCTh YeNOBEKa IMOHUMAaTh U
UCTIOJb30BaTh MHUChMEHHBIE TEKCThI, PA3MBIIUIATh O HUX U 3aHUMAThCSl YTCHHUEM
U1 TOTO, YTOOBI IOCTUTaTh CBOUX LI€JIEH, pacIIUPsTh CBOM 3HAHUS U BO3MOKHOCTH,
y4acTBOBAaTh B COLMATBHOMN JKM3HH, TPOTyMBIBATh PAKTHUECKUE 3aJaUH.

YuraTenbCKkyl0 TPaMOTHOCTb, KaK M MAaT€MaTHYECKYl0, M S3BIKOBYIO,
Ha4YMHAIOT POPMHUPOBATH B HAYAIBHOH IIKOJIE, a B TIOCIEAYIONIUX KIaccax UACT ee
COBEpIICHCTBOBaHME, K & KIAcCy 4YHUTAaTeNbCKasg TPaMOTHOCTh 10 XHUMHUU
HeoOXouMa JUIsl MOJTHOTHI TIOHUMAaHUs y4eOHOro MaTepuara.

EcTtecTBeHHO-Hay4YHasi TPaMOTHOCT W B €€ paMKax — XHMHYECKas
IPaMOTHOCTh - 3TO CHOCOOHOCTh TPAMOTHO HCHOJb30BaTh €CTECTBEHHOHAYYHbBIE
(XMMUYECKHE) 3HAHUS, BBIABIATH NPOOJIEMBbI U J€1aTh OOOCHOBAaHHBIE BBIBOBI,
HEOOXOMMBIE ISl TOHUMAaHHUs OKPY’KaOIIEro MUpa W T€X M3MEHEHUH, KOTOphIe
BHOCHT B HETO JIEATEIbHOCTh YEJIOBEKA, a TAKXKe JJIs1 IPUHATHSA COOTBETCTBYIOLINX

pELIEHUH 10 IPUMEHECHUIO 3HAHUM.



[IpakTUKO-OPUEHTUPOBAHHBIM MOAXOJ — MOAXOM, NPEANOJIAraroIui
OPUEHTAIIMIO COJICp)KaHMsS TMEIarOTMYEeCKOro 0o0pa3oBaHUsT Ha AaKTyallbHbIC
OTPEOHOCTH MeIarorudecKor MPaKTHKH.

ba3oBblii yueOHBIH TUTaH MpeycCMaTPUBACT U3YyUCHHE Kypca XMMUH 110 2 yaca
B Hejenmo B 8 — 9 kitaccax v o 1-2 yacy B 10 — 11 knaccax. /laHHbI 00BeM 4yacoB
HE JIOCTAaTOYEH I pealM3allii OCHOBHOI'O OOIIero oOpa3oBaHHUS MO XUMHUHU.
OnHuM U3 TIOCIEACTBUNM COKPAIICHUS YKMCiia Y4eOHBIX YacOB 3aKJIFOYAETCS B TOM,
YTO y YUYHWTENs MPAKTUUYECKA HE OCTAeTCs BPEMEHM I OTPaOOTKH HABBIKOB
pelieHus 3aad, a MMEHHO 3a/a4 00eCIeunBaIOIIUX 3aKPEIJIEHHE TEOPETUUSCKUX
3HaHUN, KOTOpbIE y4aT TBOPYECKU MPUMEHATh UX B HOBOUM CHUTYyallUH, JIOTUYECKU
MBICJIUTD.

Pemenue 3aga4 — npu3HaAaHHOE CPEJCTBO PA3BUTHS JIOTUUECKOTO MBIILJICHUS
y4aluxcsa, KOTOpPOE€ JIETKO COYETAeTCs C APYTMMHU CPEACTBAMU M IMPHUEMaMH
obpazoBaHus. BximroueHne  pa3HBIX  3amad  IpeAycMaTpHBaeT — MEPEHOC
TEOPETUUYECKOr0 MaTepualia Ha MPAKTUKYy U OCYIIECTBICHUE KOHTPOJS 3a €ro
YCBOCHMEM, a ydYalquMCSi — CAMOKOHTPOJI, YTO  BOCIIUTBIBAET  UX
CaMOCTOSITeJILHOCTh B yueOHOU paboTe. Pemenue 3aga4 10KHO CIIOCOOCTBOBATH
I[EJIOCTHOMY YCBOCHHUIO CTaHJapTa COAECpKaHUS OO0pa3oBaHUS W peau3aluu
MMOCTaBJICHHBIX 1ICJICH.

Kypc «@yHK1moHanbHas IpaMOTHOCTh: €CTECTBEHHO-HAYYHAs TPAMOTHOCTb)
OCHOBHOTO 00I1Iero o0pa3oBaHUsi OPUEHTUPOBAH HA OCBOCHHE OOYYaIOIIUMUCS
CHUCTEMbI TI€PBOHAYAIBHBIX MOHSATHUM XMMHHU, OCHOB HEOPTaHUYECKON XUMUH,
OCHOBOTIOJIATAIOIINX TMPEJCTABICHUN OO0IIel XUMHU W OTACIBHBIX 3HAUYMMBIX
MOHATUN OPTAaHUYECKON XUMUMU.

CrpykTypa cojepaHusl MPOTpaMMBbl TI0 XUMHHM cPOpMHpOBaHa Ha OCHOBE
CHCTEMHOIO mnojaxoAa K €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHSITUN O XUMHYECKOM PJIEMEHTE M BEIISCTBE U CUCTEMBbI IIOHATHUM O XMMHUUYECKOMN
peakiuu. O0e 3TU CUCTEMBI OPraHM30BaHbl IO MPHUHIMIY MOCIEI0BATEIBHOTO

Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEACTABICHUN Pa3HOTO yPOBHS:



- aTOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuognueckoro 3akoHa /[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

- YYEHHS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

- TpeACTaBlIIeHU OO0 BIEKTPOJUTUYECKONW JIUCCOIMAIlMM BEIIECTB B
pacTBopax;

- 0 XMMHYECKON KUHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHyeCKMX 3HAHUU TOJIOXKEHBI IMIUPHUUYECKH IOTYyUYEHHBIE
¢akTel. TeopeTnueckue 3HAaHHUS Pa3BUBAIOTCS TOCIEA0BATEIBHO OT OJHOTO YPOBHS
K JpyroMy U 00ecnedrBaloT OO0ydYaroImUMCs BO3MOXKHOCTh OOBSCHATh U
IPOTrHO3UPOBAaTh CBOMCTBA, CTPOEHHE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUs
U3y4aeMbIX BEILECTB.

OcBoeHnue coepxaHus IPOrpaMMbl MPOUCXOUT C UCIIOJIb30BAaHUEM 3HAHUM
U3 paHee U3yUYECHHbIX YUEOHBIX MPEIMETOB: OKPY KA MUp, OHo0Tus, PU3HKA,
MaTeMaTuka, reorpadusi, TEXHOJIOTHsl, UCTOPUSI.

[Iporpamma ocHOBHOTO 00111€T0 00pa30BaHus 0 XUMHUHN «DYHKIIMOHAIbHAS
IPaMOTHOCTb:  €CTECTBEHHO-Hay4Hasi  I'PAaMOTHOCTb»  OpPHUEHTHpPOBaHAa  Ha
coxpaHeHue (yHAAMEHTAIBHOIO XapakTepa oOpa3oBaHus, CleHU(PUKHA ydeOHOTO
npeaMera U 00ECleUeHHE YCHEIIHOrO0 OOy4YeHUsi Ha CIEIYIOLEM YpOBHE
oOpazoBanus. B mnporpamme peanmusyeTcss pa3BUBalollas M MpaKTUYECKas
HaIPaBJICHHOCTh O0y4YeHUs XUMHUH, IuddepeHnuranus oOydeHHs, BKIIOYAIOIIAs
npodUIbHYI0 TMOJATOTOBKY OOYYArOIIMXCS U TOCIEAYIOUIee CaMOOIpEIeICHHE B
BBIOOpE HampaBiICHUs 00yUeHHS B MPOGUIBHBIX Klaccax.

N3yuenne xumuM, B pamMkax Kypca «DyHKUHOHaAIbHAs TPaMOTHOCTD:
€CTECTBEHHO-HAy4YHasl  I'PaMOTHOCTBb»,  CIOCOOCTBYET  peaJM3aluu  3aJa4
npodeccroHanbHON OpUEHTALMK U HAIMIPaBJIECHO HA MPEJOCTABICHUE BO3MOKHOCTHU
KOKJIOMY O0OydYarolmeMycsi MpOSIBUTh CBOM HWHTEIUIEKTyaJbHbIE M TBOPYECKHUE
CIOCOOHOCTH IIPU U3yUEHUH Yy4eOHOTro IpeaMeTa, HE00OX0AUMBbIE [Tl POAOIKEHUS

o0pa3oBaHus U JajdbHENIIEH TPyA0BON AEATENbHOCTH.



OOpazoBatenbHble (QYHKIMM XMMHUM, HW3y4aeMOMl B paMKax Kypca
«DyHKIMOHAJIbHAs ~ TPAaMOTHOCTb:  €CTECTBEHHO-HAay4yHasi  I'PaMOTHOCTbHY,
peanu3yroTcs B mpoiecce GOpMUPOBAHUS 3HAHUH OCHOB XMMHUYECKON HAyKW Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, OOJACTH MPAKTHUUECKOW AESTEIbHOCTU
YeJIoBeKa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada y4deOHOro
npenMera «XuUMHS B 3aJa4aX M OKCIEPUMEHTax» COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUM — BaXHEUIMX (DAKTOB, TMOHSATUM, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JOCTYMHBIX OOOOIIEHMH MHPOBO33PEHUYECKOIO
XapakTepa, sA3blka HAayKd, B MPHOOIICHUMM K HAYYHBIM METOJaM IO3HAHUS TMpHU
W3YUYEHUM BEIIECTB M XHUMHYECKUX peakuuit, (HOPMUPOBAHUM U Pa3BUTUU
M03HABATENLHBIX YMEHHUIN U CIIOCOO0OB NESITEIHHOCTH U UX MPUMEHEHUH B Y4EOHO-
MO03HABATENLHON M y4eOHO-UCCIIEeI0BATEIbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0paInieHus ¢ BeleCcTBAMH B TOBCETHEBHOM KU3HU.

HEJIN N3YUEHUA YUYEBHOI'O MNPEAMETA
"OYHKIUOHAJIBHASI TPAMOTHOCTb:ECTECTBEHHO-HAYYHASA
I'PAMOTHOCTB"

N3yuenne xumum, B pamMkax Kypca «DyHKIHOHAIbHAs TPAMOTHOCTD:
€CTECTBEHHO-Hay4YHasl TPAMOTHOCTBY, HAIPaBJICHO Ha JIOCTHUXKEHUE CIIEIYIOIINX
LeJIe:

- (¢opMHUpOBaHUE HWHTEIJIEKTYaJlbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CaMOCTOATEIILHOMY MPUHSITHIO PEUICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

- (QopMHpoBaHUE CHUCTEMbl XUMHUYECKMX 3HAHUA Kak KOMIIOHEHTA
€CTECTBEHHO-HAYUYHOW KapTUHBI MHUPA, KAK OCHOBBI JUIsl IOHUMaHUsI XUMUYECKON

CTOPOHBI SIBIICHUM OKPYZKArouiero Mmmupa, OCBOCHUC A3bIKd HAYKHU,

- TpHUOOIICHWE OOYYAIOMINXCS K CaMOCTOSITEIBPHOW ITO3HABATEIHHOU W
UCCIICJIOBATENILCKOM  ACSITENbHOCTH, K  HAyYHbIM  METOJaM  IIO3HaHWS,

dbopMupoBaHre MOTUBAIIMU U PA3BUTHUE CTIOCOOHOCTEN K U3YUCHUIO XUMUMU;



- ¢opmupoBanue o0OmeH GYHKIMOHATHPHON M €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKpY>KaloIllIEr0 MUpa, UCIHOJIb3ys 3HAHUSI U OMbBIT, MOJYyYCHHBbIE MPU H3YYECHUU
XUMUH, IPUMEHATD UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEeSATENbHOCTH;

- pa3BUTHE Yy OOydYarOIIMXCS HMHTEpeca K HU3YyYEeHHI0O XUMUM U chepam
NEeSATENbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBALMsi K OCO3HaHHOMY BbIOOPY
COOTBETCTBYIONIETO MPOGUIIS U HAIPABICHHOCTH JaTbHEHIIIET0 00yUeHNUS,

- OCO3HAHUE LIEHHOCTH XUMUYECKUX 3HAHUN B )KU3HH YEJIOBEKA, TOBBIIIIEHUE
YPOBHSI JKOJOTMYECKOW KYJIbTYpbl, HENPUATUE IECUCTBUM, NPUHOCAIIMX BpEL
OKPY’KaIoIIEH Cpee U 3I0POBBIO JTIOACH;

- mpuoOpeTeHne 00yUYaroIUMHKCS ONbITa CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJIs1 Pa3IUYHbIX BUIOB I€ATEIbHOCTH.

MECTO VYYEBHOI'O IPEIMETA "®YHKIHWOHAJIbBHAS
I'PAMOTHOCTb:ECTECTBEHHO-HAYYHASI TPAMOTHOCTH" B
YUYEBHOM IIVTAHE

Ha wusydyenue yuebHoro mnpeamera "OyHKUHOHAIbHAS TPAMOTHOCTD:
€CTECTBEHHO-HAY4YHasi TpaMOTHOCTB' otBoaMTCS | Wac B 8 kitacce, Bcero 34 gaca 3a
rog oOy4yeHHss u3 4dYacTH, (popmMupyeMon ydacTHUKaMu 0Opa30BaTeIbHBIX

OTHOILIEHUM



COAEPXAHUE YYEBHOI'O ITPEAMETA "®YHKIIMOHAJIbBHAS
I'PAMOTHOCTB:ECTECTBEHHO-HAYYHASA T'PAMOTHOCTDB"

8 KIIACC

IlepBoHavya/ibHbIe XUMHYECKHE MTOHATHS

Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUSI U MPAKTUUYECKON JESTEIbHOCTU
yenoBeka. [Ipeqmer xumun. Poias xumun B xu3HH yenoBeka. KpaTkue cBenenus 06
HMCTOPUM BO3HUKHOBEHHUSI U PA3BUTHUS XMMHUHU. XHMHUS B CHUCTEME HaykK. Tena u
BenecTBa. OU3N4ECKne 1 XUMUYECKUE CBOMCTBA BEILIECTB.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DIIEMEHTHI.

Xumudeckass (Gopmyna. BaleHTHOCTH aTOMOB XWMHUYECKHUX DJIEMEHTOB.
3aKoH MOCTOSIHCTBA cOcTaBa BellecTB. OnpeierieHue BaJIeHTHOCTH AJIEMEHTOB MO
dbopmyram OMHAPHBIX COETMHEHUN U COCTaBIECHUE POPMYIJT OMHAPHBIX COCAMHEHUIN
M0 BAJICHTHOCTU 3JEMEHTOB. OTHOCUTENbHAS aToMHas macca. OTHOCUTENbHAA
MOJIEKYJIsIpHass macca. MaccoBas 101 XMMHUYECKOI'O JJIEMEHTA B COCIUHEHHH.
Haxosxnenue npocreiimeit (opMyJsibl BellleCTBa O MaCCOBBIM J0JISIM JIEMEHTOB.

KomnuecTBo Bemectsa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIM4YECTBA,
MacCchl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuersl mo dopmynam
XUMHAYECKUX COEAMHEHWU. MoJisipHas Macca cMecH BenlecTB. MoOJbHas J0JiA
XUMUYECKOTO dJEMEHTa B coeauHEeHHH. HaxoxjaeHue mnpocrteimend ¢GopMybl
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB. XUMUYECKHE PEAKIINH.

BaxxHeline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

3akoH ABoragapo. MouspHbiii 00bEM Ta30B. OTHOCHTENbHAs IUIOTHOCTD
razoB. OmpeneraeHue OTHOCUTENIBHOW MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIECTBA M0 U3BECTHON OTHOCUTEIHHOU MIOTHOCTU. OOBEMHBIC OTHOIIIEHHUS Ta30B
IIPU XUMUYECKUX PEaKIUAX.

Knaccuduxanus nHeoprannueckux coenuuenuil. Okcuanl. Knaccudukarus
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHAOB. TpuBHaNbHbBIE

Ha3BaHUsI OKCHAOB. duznyeckue u XapaKTCPHBIC XUMHNYCCKHC CBOMCTBA OKCHIOB



(B3aMMOJICICTBHUE C BOJIOM, C KHCIOTAMH U OCHOBAHUSIMH, C JPYTUMH OKCHUIAMH).
[TosrydyeHue OKCUAOB.

[TonaTHE O TUAPOKCUIAX — OCHOBAHMSIX U KUCIOPOJCOACPKAIINX KUCTOTaX.
Kucnorel. Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBUAJIbHBIE Ha3BaHUA KHUCIOT. Du3nyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOCICTBHE C METAIJIaMHU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSMH U COJISIMH).
Pan axktuBHoctm mertamioB H.H. bekeroBa. Ilonmydenue kucnor. Kuciorsl B
IPUPOAE, MPUMEHEHNE BAKHEUIINX KUCIOT.

OcunoBanusa. Kraccudukaiss OCHOBaHUW: IIENIOYM W HEPACTBOPUMBIE
OCHOBaHMs. MexXayHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpuBUaIbHbIE HA3BaHUS
ocHoBaHui. Illemoum, ux CBOMCTBA (B3aMMOJEHUCTBUE C KUCJIOTHBIMU OKCHIAMH,
KHUCIIOTaMHU U COJISIMH) M CHOCOOBI mojyudeHus. HepacTBopumbie OCHOBaHHMSI, MX
CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMM) U CIIOCOOBI OJIy4eHHUsI. AM(OTEPHOCTB.
[Tonsitue 00 ampOTEpHBIX TUAPOKCHAAX (HA MPUMEPE TUAPOKCHIIOB IMHKA U
QTIOMUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHUE C KUCIOTaMHU U IIEJIOYaAMH)
U TIOJTyYEHHUE.

Conu  (cpemnue, KHCIble, OCHOBHBIE, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa cojiedl. TpuBuanbHble Ha3BaHUs coiel. DU3nuecKue 1 XapakTepHbIe
XMMHUYECKUE CBOMCTBA Ha NTpUMeEpPE cpeaHux cosei. [lomyuenue conen.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHH.

OKCIEpUMEHTANIBHOE U3YYEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIPEJIETICHUE COAEPKaHUs KUCIOPOJa B BO3AYXE;

MOJIyYeHHUe, COOMpaHue, pacliO3HaBAHUE U U3YyUYEHUE CBOMCTB KUCIOPOa;

HAOJIIO/ICHUE B3aMMOJICUCTBUSA BELIECTB C KHUCIOPOJAOM U YCJIOBUU
BO3HUKHOBEHUS U NMPEKPAILIECHUS TOPEHHUS;

O3HAaKOMJIEHUE C 00pa3laMy OKCHUJIOB U ONMCAHUE X CBOMCTB;

nojyuyeHue, coOupaHHe, Paclo3HaBaHWE M H3Y4YEHHE CBOICTB BOJOpOJa
(ropeHue);

B3auMO/IelicTBUE BoJopoa ¢ okcuoM menu (I);



UCCJIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEHIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIECHHON MACCOBOM 10JIE PACTBOPEHHOTO
BEILIECTBA;

MPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHOW MOJSPHOM KOHIIEHTpALUEN
pPacTBOPEHHOIO BEILIECTBA;

B3aUMOJICHCTBUE BOBI C METAJIAMH (HATPUEM U KaJIbIIEM );

ONPEAETIECHUE PACTBOPOB KUCIIOT U IIEJIOYEN C OMOIIBIO UHIUKATOPOB;

UCCJIeIOBaHNE 00pa3Il0B HEOPTAaHMUECKUX BEIECTB PA3INYHBIX KJIACCOB;

u3y4yeHue B3aumoiercteus okcuaa meau (1) ¢ pactBopom cepHO KUCHOTHI,
KHUCJIOT C METAJUIAMU, PEAKINA HEUTPAIN3aLNH;

[IOJIy4€HUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajla
JpYTUM U3 pacTBOpa COJIY;

B3aWMOJICMCTBUE TUAPOKCHUAA IUHKA C pACTBOPAMHU KUCJIOT U LIEJIOYEH;

pEILIEHUE HKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHECHUIN.

Ilepuoaunueckun 3axkoH U Ilepumoamyeckass cucreMa XHUMHYECKHX
emenToB /1. U. MenaeseeBa

Crpoenue aToMoB. XuMuueckasi cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiuu.

DIIEKTPOOTPULIATEIBHOCTh XMUMUYECKHAX DJIEMEHTOB. XUMHYECKasi CBS3b.
Buabl xumMuueckon CBA3U: KOBAJICHTHAS ITOJISPHAS CBA3b, KOBAJIEHTHAS HEIOJISPHAS
CBsI3b, MOHHAS CBSI3b. MeXaHu3Mbl 00pa30BaHMs KOBAJICHTHOM M MOHHOM CBSI3U.
DNEeKTPOHHBIC U CTPYKTYPHBIE POpMYIIBI BelecTB. KaTHOHBI 1 aHUOHBI.

Crenenp okucnenusa. OnpenesieHUE CTENEHEN OKHUCIECHUS aTOMOB B
OuHaApHBIX coeMUHEHUsAX. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCJIEHHSI MU BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTaHOBUTENW. CocTaBiEHUE
YPaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMN U PACCTAaHOBKA

B HUX KO3 (UIIMEHTOB METOI0M 3JIEKTPOHHOTO OaaHca.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4YeHUsS XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJILHOM JIEATEIbHOCTH 00pa30BaTeIbHONW OpraHu3alliid B COOTBETCTBHUU C
TPAAUIUOHHBIMU POCCHMCKUMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMHU, TPUHSATHIMU B OOIIECTBE MpaBWJIaMH M HOPMaMu IOBEACHUS U
CIIOCOOCTBYIOT TIpoOllecCaM CaMOMO3HAHUS, CaMOPa3BUTUA M COLMANU3AIlUU
00yJarommxcs.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOUIUXCS
PYKOBOJICTBOBAaTbCA CHUCTEMOM TMO3WTUBHBIX IIEHHOCTHBIX OpHEHTAllUM U
paclIMpeHre ONbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS:

MPOSABJICHUE LEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACJIEAUI0, TOHUMAHUE 3HAYCHUSI XUMUYECKOU HAYKH
1 TEXHOJIOTUM B KHU3HU COBPEMEHHOI'0 OOIEeCTBA, B Pa3BUTHU SKOHOMUKHU Poccun
Y CBOETO PETHOHA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUE O COLMAJIBbHBIX HOPMAaxX M TPaBUIAX MEXKIUYHOCTHBIX
OTHONIEHW B KOJUIEKTUBE, TPOSIBJICHUE KOMMYHUKATUBHON KYyJIbTYphl B
pa3zHo0Opa3HOW COBMECTHOM NEATEIbHOCTH;

CTpEeMJICHHE K B3aMMOITIOHUMAHHUIO M B3aUMOIIOMOIIIHM B Mpoliecce yueOHOH 1
BHEYUEOHOU AesATEILHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEICHUE M MOCTYIIKM CBOMX TOBAPUIIEH C
MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YE€TOM OCO3HAHUSA MOCIEICTBUN
MOCTYIIKOB;

3) popMUpPOBaAHUS LIEHHOCTH HAYYHOT O MO3HAHUSA:



MHUPOBO33pEHYECKHUE MPEACTABICHUS O BEIIECTBE W XMMHUYECKON pEeakivy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOIUMbIC IS
NOHUMAHUS CYITHOCTH HAyYHOW KapTHHBI MUPA,

OCO3HAHHUE IIEHHOCTH HAYYHOTO MO3HAHMS JUISI Pa3BHTHS KaXKJIOTO YeIOBEKa
Y TIPOU3BOUTEIIBHBIX CHJI OOIISCTBA B IIEJIOM, POJIM MU MECTAa HAyKH «XUMUMD» B
CUCTEME HAyYHBIX IMPEACTABICHUNA O 3aKOHOMEPHOCTSIX PAa3BUTHUS IPHPOJIHI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOTHON U TEXHOJIOTHYSCKOMN CpeIoi;

MO3HABATCJIbHAsT MOTHBAIUS M HMHTEpEC K OOYYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOPa3BUTHIO W CaMOOOpPa30BaHUIO, K HCCIIEI0BATEIbCKON
JCSATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHHS W YPOBHS JajbHEHIIIEro
00yueHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKU3HW, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKA Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHWE TOCIEACTBHHA U
HETPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH COONIOJICHHS MpaBuia O€30IacHOCTH IIpH  OOpalieHHH ¢
XUMUYCCKUMH BEIIECTBAMH B YUCOHBIX U )KM3HCHHBIX CUTYaIlUsX;

5) TpynoBoro BocnmuTaHusi:

(dopMupoBaHHE IIEHHOCTHOT'O OTHOIICHHUS K TPYIOBOHW JCATCIHHOCTH KaK
€CTECTBEHHOM MOTPEOHOCTH YEJIOBEKA M K MCCIEA0BATEIbCKON ASATCIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HMHTEpeca K MpodecchsM, CBSI3aHHBIM C XMMHCH, B TOM YHUCIEC K
npod)eccusiM HaydHOUW cepbl, 0CO3HAHHE BO3MOKHOCTH CaMOpPeaIu3allid B 3TOU
ctepe;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

OCO3HaHWE HEOOXOJIUMOCTH OTHOIICHHUS K MPUPOJIE KaK UCTOYHUKY KHU3IHU
Ha 3eMJie, OCHOBE €€ CYIICCTBOBAHUS;

MOBBIIIICHHE YPOBHS 3KOJOTHYECKOW KyJIbTYPhl: IPHOOPETECHHE OIbITa

IJIaHUPOBAHUA TIOCTYIIKOB MW OHCHKHM HX BO3MOKHBIX HOCHGI{CTBI/Iﬁ pInIb: |



OKPY>KaIoIel Cpeibl; 0CO3HAHUE TI100aTIbHOTO XapaKkTepa SKOJIOTHYECKUX MPodiIeM
U IyTel UX PEIIeHHS; CTIOCOOHOCTh MPUMEHSTh 3HAHUSI, TOJTy4aeMble PU U3YYECHUN
XMMWH, i1 PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOWIECH CpEIOM; aKTUBHOE
HENpUATHE AEUCTBUM, MPUHOCAIINX BPEl OKPYKAIOUIEH Cpelie; OCO3HAHUE CBOEHU
poJIM Kak TpaXJaHWHA U TOTPEOUTENIsI B YCJIOBHUSIX B3aUMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHOM CpEel; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOUN
JEATEIbHOCTH KOJIOTUYECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3yNbTaThl 00yYarONIUXCs, OCBOMBIIUX MPOrpaMMy IO
XUMUH OCHOBHOTO 00111er0 00pa3oBaHusl, BKIIOYAOT:

YCBOCHHE MEXIUCIUITMHAPHBIX (MEKIIPEIMETHBIX ) MOHITUM, OTPAKAIOIINX
MaTepUaIbHOE €IWHCTBO MHpa U TMpoIlecC MO3HaHUA (BEIIEeCTBO, CBOMCTBO,
SHEprusi, SIBJICHUE, HAay4yHbIH ()aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpHs,
HaAOJII0/ICHNE, U3MEPEHHE, UCCIIEIOBAaHUE, SKCIIEPUMEHT U JIPYTHUE);

OBJIaJICHUE YHUBEPCAIBHBIMU YUYEOHBIMHU JIEUCTBUAMM (ITO3HABATEIbLHBIMU,
KOMMYHUKATHUBHBIMHU,  PETYJIATHUBHBIMU), BOKHBIMM  JJISI  TIOBBIIICHUS
3¢ (PEKTUBHOCTH OCBOCHHSI COJAEpkKaHUS y4eOHOro MpeameTa, (POpMUPOBAHUS
KOMIIETCHIIMA, A  TaKXKe  IPOEKTHO-UCCIEIOBATENBCKON  JEATEIbHOCTH
00y4Jaronmxcsi B Kypce XuMHUU;

CITOCOOHOCTh MX MCIOJIb30BaTh B YU4eOHOM, MTO3HABATEILHON U COIMAILHON
MIPAKTHUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

YMEHUS HCHOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBIIUIEHUS IMPU OCBOCHUHU
3HAHUI: PACKPBIBATH CMBICI XUMUYECKUX MOHATHH (BBIIETSATh UX CYIIECTBEHHbBIE
MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JIPYTHUMU MOHATHUIMU); aHAIU3UPOBATD,
CpaBHUBATh, 0000IIaTh, BHIOMPATh OCHOBAHMS IS KjIacCUUKAIUU U
CHUCTEMATHU3AIIMM XUMHUYECKUX BEIIECTB U XMMHUYECKUX pPEaKIUi; YCTaHABIIMBATH

IMPUYINHHO-CJICACTBCHHBIC CBA3HU MCKIY 00BbEKTaMHU HN3Yy4YCHUS; CTPOUTH JIOTUICCKUC



paccyxJieHus (MHIyKTUBHbBIC, IEYKTUBHBIE, TIO aHAJIOTHH ); TIPEJIaraTbh KpUTEPUH
U BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B U3y4aEMbIX MPOIECcax U
SIBJICHUSX; MPOBOJUTH BBIBOJbLI U 3aKIIOUECHUS; YMEHUSI MPUMEHSATH B MPOILECCEe
NO3HAHUS NOHATHS (TIPEIMETHBIE U METANPEIMETHBIE ), CAMBOJIMUECKHE (3HAKOBBIE)
MOJIEJIM, UCII0JIb3yEMbIE€ B XUMUU, TPEOOPa30BbIBATH MOEIIbHBIE TPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XMMHU4YecKas ¢opMyna W YypaBHEHHUE
XUMUUYECKOMN peakiy — MPU PEIICHUH YYeOHBIX 33/1a4; C YUETOM dTUX MOJIEIbHBIX
NPEICTAaBICHUA  XapaKTepHU30BaTh HM3ydyaeMble XHMHUYECKHE BeEIIeCTBA U
XUMHYECKUE PEAKIINU.

Bba3oBbie ucciegoBaTebCcKue AeiicTBUA (METOAbI HAYYHOIO IMO3HAHUS
BelIEeCTB U SIBJIECHMI):

YMEHHUSI MIPUMEHATh METOJIbl HAYYHOI'O TO3HAaHMS BEIIECTB M SIBJICHUMN Ha
SMIIMPUYECKOM U TEOPETUYECKOM YPOBHSAX B Yy4eOHOM ITO3HABATEIbHOM U
IIPOEKTHO-UCCIEA0BATEIBbCKON EATEIBbHOCTH;

YMEHUSl MCHOJb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTa
MO3HAHUS ¥ CAMOCTOSTEIILHO CTABUTh BOMIPOCHI; aHATTU3UPOBAThH (PAKThI, BHISBISATH
u (QopMynupoBaTh MNpodlieMy, ONPEAeNsTh IeJib W 3aJadd, COOTBETCTBYIOIIWE
pelIeHunto npooaeMbl; peaaraTb ONUCATENbHYIO WIH O0BSICHUTENBHYIO THIIOTE3Y
U OCYLIECTBIIATH €€ IMPOBEPKY; YMEHHUS IMPOBOJUTH W3MEPEHUS HEOOXOIHMMBIX
apamMeTpoB, BBIUHUCIEHHUS, MOJEIUPOBAaHUE, HAOMIOJEHUS M OKCHEPUMEHTHI
(peanbHble W MBICIEHHBIE), CAMOCTOSITEIBHO NPOTHO3UPOBATH PE3YJbTATHI,
dbopmypoBaTh 0000IIEHNUST W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIBITA,
UCCJIEIOBAHMUSI, COCTABJIATh OTUET O MPOJEIaHHON padoTe;

Pabora ¢ undgopmanmeii:

YMEHUSI OPUCHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HHPOpMaluu (Hay4YHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa); aHanu3upoBaTh HHGOPMAIIMIO U KPUTHYECKU OLICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HUHTEPIPETUPOBATH

UHPOPMAIMIO, 3HAYUMYIO JJIs pelleHus y4eOHOM 3aJauu; yMEHHs MPUMEHSTh



pa3iauuHble METOAbl M (OpPMYyJIUPOBATh 3alpochl MpU IMOHCKE U OTOOpE
uH(popMaIi, HEOOXOAUMOM ISl BBINOJHEHUS YYEOHBIX 3a7ad; HCIOJIb30BaTh
UH(OPMAIMOHHO KOMMYHHMKATUBHBIE TEXHOJOTMH M Pa3jIUYHbIE ITOMCKOBBIE
CUCTEMBI; CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAbHYIO (HOpPMY HPECTABICHUS
uHpopmauu (cxembl, rpa@uKd, IUarpaMMmbl, TaOJHIbl, PUCYHKH U JIpyrue
(GopMBI); YMEHHS HCIOIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPENCTBA PalbOTHI C
XUMUYECKON wuH(poOpMaleil; NpPUMEHATh MEXIpeAMeTHble ((dusuvyeckue u
MaTeMaTHYeCKre) 3HAKU U CHUMBOJBI, (HhOpMyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHSA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MPEACTABISATh MOJYYEHHBIE PE3YyJIbTAaThl MMO3HABATEIBHON JESITEIbHOCTH B
YCTHBIX M TMHCBMEHHBIX TEKCTaX; IyOJMYHO BBICTYNATh C Mpe3eHTaluen
pEe3yJbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOIO HSKCIEpUMEHTa (KCCIeA0BaTeNIbCKOM
71a00paTOPHOI WUITM MPAKTUYECKON pabOoThl, y4eOHOTO MPOEKTA); B X0OJI€ AUAJIOra U
(MIM) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO OOCYKIaeMON TeME U BBICKAa3bIBaTh UJIEH,
(opMyIMpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEII0KEHHON
3a/1auu.

2) yMeHus1 yueOHOro COTpyAHNYECTBa (FPYIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYMNNOBBIX (popmax palOOTHI: IUIAHUPOBATH OPTraHU3ALHUIO
COBMECTHON pabOThl, OMNpENesTh CBOI pOJib, PACHPENEsaTh 3aladydl MEXay
YIEHAMHU TPYIIbI; BBIIOJHITH CBOIO YacTb paOOThl, KOOPAWHUPOBATH CBOU
JNEUCTBUSA C ACUCTBUSAMH JPYTUX YICHOB KOMAHIbI, ONPEAENATh KPUTEPHUH IO
OLIEHKE KauecTBa BBIIIOJIHEHHOW palOoThI; peliaTh BO3HUKAIOIIME IPOOJIEMbl Ha
OCHOBE ydYeTa OOIIMX HMHTEPECOB M COIIAaCOBAHUS MO3UIUH, y4acTBOBaTh B
oOCyXJeHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypME» M Jpyrux Qopmax
B3aUMOJEUCTBUSL.

PerJIHTI/IBHbIe YHHUBEPCAJbHBIC y‘leﬁﬂble I[eﬁCTBHH



OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PETYJSTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOpPraHU3allMUd, CAMOKOHTPOJS, CAMOKOPPEKIIMH, B TOM
Yyucie:

YMEHUSl peliath y4yeOHbIE M HMCCIEIOBATEIbCKHUE 3a7a4M: CaMOCTOSATEIHHO
BBIOMpATh CHIOCO0 pelleHusl yueOHOM 3a/auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
perieHusi, BbIOMpAaTh HauOOJee TMOAXOMAIMIMA C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB), TIJIAHUPOBATH CBOIO PabOTy MPU PEIICHUU YUeOHOU UIn
MCCIIEIOBATENIBCKOM 3a/1a4i; HA OCHOBE MOJYUYEHHBIX PE3yIbTaTOB (POPMYITUPOBATH
0000IIIeHUsT W BBIBOJIBI, MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB;
aHaJM3UPOBATh PE3yJIbTAaThl: COOTHOCUTh CBOM JEHUCTBUSI C IUIAHUPYEMBIMU
pe3yJibTaTaMu, OCYUIIECTBISATh CAaMOKOHTPOJb JESITEIbHOCTH; KOPPEKTUPOBATH
CBOIO JICSATEILHOCTh HA OCHOBE CaMOaHaJIU3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUSI MPOTPAMMbl MO XUMHUH OCHOBHOI'O
o01rero oO6pa3oBaHusl Ha YIJIYOJEHHOM YPOBHE MMEIOT 00Ilee ColeprKaTelbHOe
SIIPO € MPEIMETHBIMU PE3YyJIbTaTaMu 0230BOT0 YPOBHS, COIJIACOBAHBI MEXKy COOOI,
YTO IMO3BOJISIET PEAU30BBIBAThH YIITYOJICHHOE M3yYeHUE KaK B paMKax OTIEIbHBIX
KJIacCOB, TaK W B paMKax peajlu3allid HWHJIUBUAYAJIbHBIX 00pa30BaTeIbHBIX
TPACKTOPUI, B TOM YHUCJIE UCIOJIb3Ys CETEBOE B3aMMOJECUCTBUE opraHu3auuu. [1o
3aBEpIICHUU peai3alldd MPOrpaMMBbl  yTIyOJIEHHOTO YPOBHS OO0ydYaroniuecs
CMOTYT JIeTaJlIbHEe OCBOUTh MaTepuall, OBIAJETh PACUIUPEHHBIM KPYroM MOHSTUN
¥ METOJIOB, PEIIaTh 3a/1auu 00Jiee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOUYAOT: OCBOCHHE OOYYaIOIIMMUCS HAYYHBIX
3HAHUN, YMEHUH U CITOCOOOB JICUCTBUM, CIIeM(MUUSCKUX JIJIS IPEAMETHOM 00J1acTH
«XUMUs»; OCHOBBI HAYYHOI'O MBIIUICHUS; BUABI JEATEIBHOCTH IO MOJYYESHHUIO
HOBOT'O 3HAHUS, €ro WHTEpIpeTaluu, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B
Pa3NUYHBIX YYEOHBIX W PpeaTbHBIX JKHU3HEHHBIX YCIOBHUAX; OO0ECIEYHBAIOT

BO3MOKHOCTb YCIIEIIIHOTO OOyUY€HUs Ha CIEAYIOLEM YPOBHE 00pa30BaHUsl.



K xoniy oOyuenusi ¢ 8 knacce y oOydaromierocsi OyayT c(pOpMUPOBAHBI
ceAyoIIUe PeAMETHbBIE PE3yIbTaThl U3YUEHUS XUMHUH Ha yTiyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICT OCHOBHBIX XUMWYECKUX MOHSTHNA: aTOM, MOJIEKyIa,
XUMUYECKUN D3JIEMEHT, METAJlJI, HEMETaul, auIOTPONus, MPOCTOE BEILIECTBO,
CJIOKHO€ BENIECTBO, CMeCh (OJHOpPOAHAsT U HEOJHOPOJHAs), BaJE€HTHOCTb,
OTHOCUTEJIbHAS aTOMHAas M MOJEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasE Macca, MaccoBas IOl XUMHYECKOrOo »JJIEMEHTa B COCIAUMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ta30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
cosib, amMOTEepHbI OKCHA, aM(OTEPHBIA TUIPOKCUI, XUMHUYECKas peaxius,
KJaccuuKaIus peakiuii: peakiuu COeIUHEHUS, PeaKIUU Pa3I0KEeHUs, PeaKIuu
3aMEIICHHsI, PEaKIui OOMEHa, 9K30- W DJHIOTCPMHUYECKHE PEaKIUH; TEIIOBOU
addexT peakuuu; SAPO aTOMa, ANEKTPOHHBIM CIIOH aToMa, aTOMHash OpOUTAlIb,
paguyc aTomMa, XMMHUYECKas CBsI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJid BEIIeCTBa
(mpolieHTHasl KOHIIGHTpAIlUsi) B pacTBOpe, MOJISIpHAs KOHIIEHTpallusl BElIeCTBa B
pacTBope; 3IEKTPOOTPUIATEIBbHOCTh, CTENEHb OKHUCICHUS, OKUCIUTEIU U
BOCCTAHOBUTEIIH, OKHCIICHHE u BOCCTaHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH, METO]T SJIEKTPOHHOIO OajiaHca;

WUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TMOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUH BEIIECTB U UX MPEBPAIICHUH;

MCITOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIS COCTaBIICHUS (hOPMYJT BEIIECTB
Y YPABHCHUM XUMHUYECKUX PEAKIUA;

OTPENENIATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAWHEHUSIX,
CTENIEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCIMHECHUSIX, MPUHAIJIC)KHOCTH
BEIIECTB K OINPEACIICHHOMY KJIACCy COeIMHEHUN 1Mo (opMysiaM, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN ¥ MOHHOW) B HEOPTaHUUECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akona J[. M. MeHnaeneeBa, aTOMHO-MOJIEKYJIAPHOM

TEOPHUH, 3aKOHA ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAAX



MO3HAHUS, B TOM YHUCJIE DSKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOAaX
WCCIICIOBAHUSI BEILIECTB U U3YUYEHHSI XUMHUYECKUX PEAKIIUI;

JEMOHCTPUPOBATh MOHUMAHUE [MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB OT UX MoJ0keHus B [lepuoanueckoil cucreme:

OMUCHIBATh U XapakTepu3oBaTh TaOauuHyto Gopmy Ilepuoamueckoit
CHUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas noarpynna (A-
rpynmna)» u «nobouyHas noarpymnmna (b-rpymnmna)», «Maneie nepuoab» U «O0JbIINe
NEePUOABDY;

COOTHOCUTH 0003HAYEHHs, KOTOpble UMetoTcs B Tabiuie «llepuonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenaeneeBa», ¢ UYMCIOBBIMH
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
sqipa, 00I1Iee YUCIIO ANEKTPOHOB U paclpeieIeHUE UX O JIEKTPOHHBIM CIIOSM);

OOBSICHATH CBSI3b TMOJIOXKEHUsI d3jeMeHTa B Ilepuoguyeckoil cucreme ¢
pacupeneeHUueM JJIEKTPOHOB I10 JHEPIETUYECKMM YPOBHSM, MOAYPOBHSIM U
OpOUTAJIIM aTOMOB TMIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBAaTh XMUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE Peakinu (10 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TeroBoMy b dexry);

XapakTepu3oBaTh (OMHUCHIBATh) (PHU3MYECKUE U XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB: KUCIOPOJia, BOAOPOIA, BOJbI, OOIINE XUMUUECKUE
CBOMCTBA OKCUJOB, KUCIIOT, OCHOBAHU U COJIEW, TCHETUYECKYIO CBSI3b MEXKIY HUMH,
NOATBEPXkKAAass NpPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHHH  COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKLINM;

OMUCBIBATh POJIb KUCJIOPOJAa, BOJOPOJIa U BOABI B IPUPOJIHBIX MpOIEccax, B
KUBBIX OpPTaHU3MaXx, UX NPUMEHEHHE B PA3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOKHO€ HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSCHATh M TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX
COCTaBa M CTPOEHHUS, BO3MOKHOCTH MPOTECKAHHUS XUMHUYECKUX MPEBpALICHUN B

PAa3JINYHBIX YCIIOBHAX,



BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTA B COEIMHEHUH,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3J€MEHTa Mo (opMyJsie COCTUHEHUS, HAXOIUTh
npocTeiyto (GopMyTy BELIECTBA IO MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BELIECTBAa B PAacTBOPE, MOJSPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUSIM XUMUYECKON peakiuy;

NPUMEHATh OCHOBHBIE OTIEPAIMUA MBICIUTEIBHON JAEITETbHOCTH — aHaIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIINIO, KIIaCCU(DUKAIINIO, BHISBICHUE
IPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H — 11 U3YUYEHUS CBOIMCTB BEILIECTB M XUMUYECKUX
peaxiuii, eCTECTBEHHO-HAYYHBIE METOJbl TIO3HAHHs — HAONIOJCHHE, W3MEpEHUE,
MOJICTUPOBAaHUE, SKCIEPUMEHT (pealbHbIi W MBICIEHHBIA) — JJS OCBOCHUS
y4eOHOro COIep KaHuUs;

pacKpbiBaTh CYIIHOCTh TMPOIECCOB OKHCIEHUS M  BOCCTAHOBJICHHS,
COCTaBJISITh YPaBHEHUS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUN
(MeTO/1I0M 3JIEKTPOHHOTO OaiaHca);

YCTaHABIMBATh CBS3M MEXAY peajbHO HAOMIOJAEMbIMU XHUMHYECKUMU
SBJICHUSIMU U TPOLIECCAMM, MPOUCXOJAIIMMH B Makpo- U MUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTO0Opa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSAMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh mpaBuia  Oe3omacHOM  paboTbl B JIabopaTtopuu  IpH
UCTIOJb30BAaHUM XHMUYECKOW TMOCyIbl W OOOpYyIOBaHHs, a TakkKe IpaBHiia
oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUUSMHU BBIIIOJIHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX pPadOT MO MOIYYEHUIO M COOUPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpEAENEHHOW  MaccOoBOM  JI0JE€M  pacTBOPEHHOIO  BEIIECTBA,  PELICHUIO
AKCIIEPUMEHTAJbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKUX
COCJIMHCHUIY;

JEMOHCTPUPOBATh  BIAJICHHE OCHOBAMH XHUMHYECKOH TI'PaMOTHOCTH,

BKJTFOYAOIICH yMEHHS 0e30macHOro oOpaIrieHus: ¢ BEeImeCTBaMH, UCTIOIb3YEeMbIMU



B MOBCEHEBHOMN JKU3HHU, a TAK)KE 3HAHUE IPABUJI MOBEACHUS B LIEISIX cOepeKeHUs
30POBbS U OKPYKAIOLIEH CPEJIbI.

Mexcnpeomemmoie ceasu

Peanuzanuss MexXnpeIMeTHBIX CBSI3eM MpU M3ydYeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHUH, TaK ¥ TIOHATHH, IPUHATHIX B OTACIIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEeHHO-HAYUYHbIE MMOHATHUSA: sIBJIEHUE (MPOLECC), HAYYHbIN (aKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIacCU(UKAIMs, NEPUOIUYHOCTD,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOEINb, TEXHOJOTHS,
MaTepUabl.

®dusuka: BELIECTBO, TEJO, (PU3NUYECKUE BEIWYUHBI, €IUHHULBI U3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIECTBA, CTPOCHHME Ta30B, >KUIKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) Tell,
KPUCTAJNIMYECKasl PelIeTKa, JJIEKTPOH, PO aTOMa, MPOTOH, HEUTPOH, MOH, HYKJIH/I,
U30TOIbI, KBaHTBI, pPaJAMOAKTUBHOCTH, alb(da-, OeTa- W TramMma-u3JIy4eHue,
AIIEKTPUUECKUI 3apsij, TPOBOJAHUKH, TOTYTIPOBOJHUKH, TUIIEKTPUKU, COTHEUHBIN
CHEKTp, pa3iokKeHue OeI0ro CBeTa B CIIEKT.

buonorus: axocucrema, 6uocdepa, poTocUHTE3, MPOLIECCHl 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOpPEHUS, MHKPOIJIEMEHThI, MAaKPOIJIEMEHThI, THUTATECIbHBIC
BEIIIECTBA.

['eorpadus: armocdepa, rtHapocdepa, MHUHEpaNbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE MCKOIIAeMble, TOTUTMBO, BOJHBIC PECYPCHI, IJIaHETa 3eMJIS.

Texnomorus:  CTpoWTENbHBIE  TEXHOJOTHH,  CEIbCKOXO3SICTBECHHBIE

TCXHOJIOTHH, TCXHOJIOTHH BHeKTpOHHOﬁ IMPOMBINIJIICHHOCTH, HAHOTCXHOJIOTHH.



8 KVIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne HaunMeHoBaHue pa3ejioB nudposbie
pas Konrpoibubie | IIpakTHyeckue (1 pp )
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1 . 1 0 0
MPaKTUYECKOU
NEITEILHOCTH YEJIOBEKA
BemecTBa 1 xumuueckue
2 16 1 1
peakiuu
3 TToustue o razax. 7 0 0
Iloustue o kuciorax u
4 2 0 1
COJIAX
5 ITousitTre 00 OCHOBAHUSIX 3 0 1
XUMHUYECKAA CBA3b.
OKHUCIINUTENBHO-
6 5 1 0
BOCCTAHOBUTEJIbHBIE
peakuuu
7
0 0
OBHIEE KOJIMYECTBO 34 ) 3

YACOB 11O ITPOT'PAMME




8 KUIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

[TonsiTrie 06 HCTOPUU BO3SHUKHOBEHUS
Y Pa3BUTHS XUMHUH. XUMHS B CUCTEME
HayK

Tena u BemecTtBa. Puznueckue u
XUMHYECKUE CBOMCTBA BEIIIECTB.
duznueckre 1 XUMUYECKUE SIBJIEHUSA

Pemenue 3amau u ynpaxcHeHHﬁ Ha
TCMY ((CTpO@HI/IC aToMar»

ATOMHBII YPOBEHb OpraHU3ALNHI
BELICCTBA

Pewrenue 3ana4 v ynpaxHeHUN Ha
TeMy «CTpoeHHe 3JIEeKTPOHHBIX
000JI04E€K aTOMOBY

Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMUMHMUYECKHUX DJIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
KonnuecTto BemecTsa. Monb.
MousipHast macca

Pewrenue 3ana4 v ynpaxHeHUN Ha
Temy: «OnpeneneHne BaIEeHTHOCTH
aTOMOB 110 (hopMysiaMm OMHAPHBIX
COCIMHEHUIN»




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




31 Crenenb okuciaeHusa. OKUCINTEIBLHO-
BOCCTAaHOBUTEJIbHBIC PEAKITIU

CocraBneHnue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX
32 peaKIuii, METOJ JJIEKTPOHHOI O
6ananca. O0oO1IeHNE U
cucTeMaTtu3anus 3HaHUI

1 O0001IeHrE U CUCTEMATU3 AU

3HAHUN

OBLIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

33










