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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHMs COCTaB-
JIeHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOEHMsI OCHOBHOH 00pa3zoBaTellb-
HOM TpOrpaMMbl OCHOBHOTO 0O0IIero obpaszoBanwus, mpenactaBieHHbIXx B OI'OC
00O, a Taxxe Ha OCHOBE (emepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHUENIMU NpernojaBaHus y4eOHOro mpenmera «Xumus» B 00pa3oBa-
TEJIbHBIX Opranu3anusax Poccurickon Penepanuu.

[IporpamMma 1o xumuu Aa€T MpeACTaBICHUE O LENAX, O0IIel cTpaTeruu ooy-
YEHUs, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIIMXCSl CPEACTBAMU Yy4eOHOIro MpeaMera,
YCTaHABJIMBAET 0053aTeIbHOE MPEIMETHOE COlepKaHue, MpeayCcCMaTpUBaeT pac-
IpeleJIeHue ero Mo KjiaccaM M CTPYKTYPUPOBaHME IO pasjeiaaM M TeMaM Ipo-
IPaMMBbI [10 XMMUH, ONPEAEISIET KOJTUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTH-
KU COJEpKaHMS, PEKOMEHIYEMYIO IOCIIEeI0BaTEIbHOCTh N3YyYEHUsI XUMHH C Y4é-
TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTMKHA Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYarolMXcs, ONpenessieT BO3MOXHOCTU IpeaMeTa
JUI peanu3aly TpeOOBaHMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOM IporpaMMbl HA YPOBHE OCHOBHOI'O OO0IIEro 0Opa3oBaHMs, a Takke TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHUs XUMHUH Ha YPOBHE LieJiel U3y4yeHUs MPeAMeTa U OC-
HOBHBIX BHUJIOB Y4€OHO-TI03HABATEIbHON AESITENbHOCTH 00YUYalOIIErocs Mo 0CBOe-
HUIO Y4E€OHOTO COJIepKaHUsI.

3HaHWE XUMHUU CIYKUT OCHOBOW isi OPMUPOBAHUS MUPOBO33PEHUS 00Y-
Yaroulerocs, ero NpeicTaBlIeHuii 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopmMHpyeMble XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAILIEHUSAX SHEPTUH
U 00 SBOJIFOLIMY BELIECTB B MPUPOAE, O MYTIX PELICHHs TII00AIbHBIX MPOOJIEM yc-
TOMYMBOI'O Pa3BUTHUSA YEIIOBEUYECTBA — CBHIPHEBOM, DHEPrEeTUYECKOM, IHUILEBOM U
HKOJIOTMYECKOM 0e30n1acHOCTH, POOJIEM 3ApaBOOXPAHEHUS.

N3yueHne xumuu:

CIOCOOCTBYET peann3ali BO3MOXHOCTEH JIsi caMopa3BUTHS U (OPMHUPOBa-
HUS KyJIbTYphl IMYHOCTH, €€ 001Iel U (YHKIMOHAIBHOW IPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBILIUICHHUS U TBOPUYECKHUX CIIOCOOHOCTEN
00y4arouuxcs, HaBbIKOB UX CAMOCTOATEIbHONW Yy4eOHOU J1eATENbHOCTH, SKCIEpH-
MEHTAJIbHBIX U HUCCIEAOBATENICKUX YMEHHM, HEOOXOAUMBIX KaK B IMOBCEIHEBHOM
KU3HU, TaK U B MPOPECCUOHAIBHON e TENbHOCTH;

3HaKOMUT €O CIeUU(UKON HaydHOT'O MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI Iie-
JIOCTHOT'O B3IVIsia HA €JUHCTBO MPHUPOIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU ECTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYaroluXcs;

crocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAy4YHBbIM 3HaHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOIMYECKOE
o0pa3oBaHHUE 00YYAIOIIUXCS.



JlaHHbIE HaNpaBlICHUS B OOYYEHUU XUMHUHM OOECIICUMBAIOTCS CIEIH(PUKOM
coJiep)KaHMsl y4eOHOro IMpeaMera, KOTOPBIM SBJSETCS MeIarorudeck ajaamnTHpo-
BaHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHUHU Ha ONpPEACIEHHOM dTare e€ pa3Bu-
THSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE O0YYaIOMIUMHUCS CHCTEMBI IIEPBOHAYAIILHBIX IMOHATHI XUMHUH, OCHOB He-
OPTraHUYEeCKON XHMMHHU M HEKOTOPBIX OTMACJIBHBIX 3HAYMMBIX MOHSATHUN OpraHudYe-
CKOM XMMMHU.

CtpykTypa coiepkaHusi MPOrpaMMbl 0 XUMUHU CPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 Mojaxoaa K €€ uzydeHuto. Coliep)kaHue CKJIAJIbIBAC€TCS M3 CUCTEMBbI
MIOHSATHUH O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMBI OHITHUN O XUMHUYECKOU
peakiuu. O6€ 3T CUCTEMbI CTPYKTYPHO OpPTaHU30BaHbI MO MPUHIIUIY TOCJIEI0Ba-
TEJIbHOTO Pa3BUTHUS 3HAHWW HAa OCHOBE TEOPETHMYECKUX MPEJCTABICHUN PAa3HOrO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aToMa U XUMUUYECKOU CBS3H;

— MPEACTaBICHUN 00 AJIEKTPOJIUTHYECCKON TUCCOIMAIIMM BEIIECTB B PACTBO-
pax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE IMITUPUYECKH MONY-
YEHHBIX M OCMBICIIECHHBIX (AaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO
YpPOBHS K JIPyrOMY, BBITIONHSSA (PYHKIIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUS M BO3MOXHOCTEW MPAKTUYECKOr0 MPUMEHEHUS U MOJy4YEeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHME TTPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (hOPMUPOBAHUIO TIPEJICTAB-
JIEHHUSI O XUMUYECKOW COCTAaBJISIFOIIEH HAYyYHOM KapTUHBI MUpPA B JIOTMKE €€ CHC-
TEMHOW MPUPOJIbI, IEHHOCTHOIO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO-
3HaHUS B Hayke. M3yueHne XUMUU MPOUCXOJIUT C IPUBJICUECHUEM 3HAHUHN U3 paHee
W3YYEHHBIX YU4eOHBIX peaMeToB: «OKkpyx)aromuil Mupy», «buonorus. 5—7 kiaacch»
u «®Pusmka. 7 Kiacey.

[Ipu u3yyeHUn XUMHUM OPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB XUMHUYE-
CKOM HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JeATelNb-
HOCTHU YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOM KYyJIbTYpHI. 3ajaya
y4e0HOTO TIPEIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBbl XUMUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHATHI, 32aKOHOB U TEOPETHUYECKHUX IOJIOKEHUH, AOCTYII-
HBIX 0000IIIEHUI MUPOBO33PEHYECKOr0 XapaKkTepa, A3bIKa HAyKH, B IPHUOOIIEHUH K
Hay4YHbIM METOJaM MO3HAHUS MPH U3YYEHUU BEUIECTB U XMMHUYECKHUX pPEaKIIUil, B
(dbopMUPOBAHWY W PA3BUTUU TO3HABATEIBHBIX YMEHUM U WX TIPUMEHEHUH B y4ueO-
HO-TIO3HABATEJIbHON U y4eOHO-UCCIIeI0BaTEIbCKON JeATeIbHOCTH, OCBOCHUHU Tpa-
BUJT O€3011acHOr0 oOpalleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM KU3HH.



[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HaUEHHE MPUOOPENH TaKUe IeJU, KaK:

— (hopmupoBaHKEe UHTEILIEKTYaTbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaM000-
Pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHIO PELIEHUH, CIoco0-
HOM aanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBUSIM KU3HH;

— HAMpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMAaTHYECKOEe MpUOOIIeHne 00ydaro-
IIMXCS K CAMOCTOSATENIbHON IMO3HABATENbHOW AESTEIbHOCTH, HAYYHBIM METOJaM
NOo3HaHUsA, (POPMUPYIOLIUM MOTHUBALIUIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieueHre yCIOBH, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOIIUMUCS
OTbITA Pa3HOOOPA3HON JEATETHLHOCTH, MMO3HAHUS U CAaMOTIO3HAHUS, KITIOYEBbIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHUE ISl pa3-
JIUYHBIX BUJIOB JICSITEILHOCTH;

— (hopmupoBanue oOuel GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATh SBJICHUS OKPY>KAIOIIETO MU-
pa, UCTIOIB3YsI 3HAHUS U OIBIT, MOTYUYECHHbIC MPU U3YUYEHUHU XUMUU, IPUMEHSThH UX
IPU pEIIeHUH NPo0JIeM B OBCETHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

— (hopMHUpoBaHUE Y 00YYAIOLIUXCSl TYMAHUCTUYECKUX OTHOILIEHHUM, MOHUMA-
HUS [IEHHOCTU XMMHUYECKUX 3HAHUU JUIsl BBIPAOOTKH HKOJIOTHYECKHU IeTIecoo0pas-
HOT'O MOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO
3710pOBbs U OKPY’KAIOILEW IPUPOLHON CPEabI;

— pa3BUTHE MOTHBALIUU K O0YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U ca-
MOBOCITUTaHUIO Ha OCHOBE YCBOCHHMS OOIIEUEIOBEUECKHUX 1IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY Mpoduiis U HAPaBIEHHOCTH JadbHEUIIEro O0ydeHHUs.

OO6uiee ynciIo YacoB, OTBEAEHHBIX JI1 U3YyYEHUS XMMUU Ha YPOBHE OCHOBHO-
ro obmiero oopazoBanusi, cocrarisier 136 yaco: B 8 kimacce — 68 yaco (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4YE€I0BEKa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. du3znueckre CBONCTBA BEIIECTB. ATrperaTHOE COCTOSIHHUE Be-
miecTB. [loHsTHe 0 MeTO1ax mo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. Crio-
cOOBI pa3/iesieHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AeMEHThl. CHUMBOJIBI XUMUYECKUX dJIe-
MeHTOB. [IpocThie u cloKHbIE BelllecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckast ¢popmyna. BageHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3a-
KOH IIOCTOSIHCTBA cOocTaBa BemlecTB. OTHocuTenbHass aTomMHas macca. OTHOcCH-
TeJIbHas MOJIEKYJIsIpHas Macca. MaccoBasi 401 XUMUYECKOT'O JIEMEHTA B COEIU-
HEHUH.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
MacChl ¥ YUCJIa CTPYKTYPHBIX €IMHMUIL BerecTBa. Pacuérel mo hopmynaM xumude-
CKUX COEIMHECHUM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O000PY/IOBAaHUEM, U3YUCHUE U OMKMCAHUE
¢u3nuecKx CBOWCTB 00PA3I0OB HEOPTAaHUYECKUX BEIIECTB, HabmoneHne pusnde-
CKHUX (TUIaBJIEHUE BOCKA, TasHHUE JIbJla, pPACTUPAHHUE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAIIUS BOJBI) U XUMUYECKUX (TOpEHHE CBEUH, NMPOKATMBAHUE METHON MpO-
BOJIOKH, B3aMMOJIEUCTBUE MeJia C KHUCJIOTOW) SIBJICHUM, HAOMIOEHUE U OMKHCaHUE
MPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakuuil (pa3nokeHue caxapa, B3auMOJICi-
CTBUE CEPHOW KHCIOTHI C XJIOPHIOM Oapwsi, pasioxenue ruapokcumaa meau (1)
IIpU HArpeBaHUM, B3aUMOJIEHCTBHE kKere3a ¢ pacTBopom conu menu (Il), uzyduenue
CIOCOOOB pa3feieHHs] CMece: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE, BhIAPUBA-
HUE, TUCTWUISIMS, XpoMaTtorpadusi, mpoBeAeHUE OYUCTKH MTOBAPEHHOM COJIM, Ha-
OJItoJIeHUuEe W OMUCAHUE PE3YJIbTAaTOB MPOBEACHUS ONbITA, WLIKOCTPUPYIOIIETO 3a-
KOH COXPaHEHUSI MacChl, CO3/IaHUE MOJIENICH MOJIEKYJT (IIapOCTEPKHEBBIX ).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nmyxa. Kuciaopon — ajeMEHT U IPOCTOe
BelecTBo. Haxoxienue kuciaopoaa B npupojie, Gu3snyeckue 1 XUMHUUYECKUE CBOM-
ctBa (peakiuu ropenust). Oxcumasl. [Ipumenenue kuciopoaa. Crnocoobl MOTydeHUs
KHUCIIOpO/ia B TaOOpaTOpUM M MPOMBIIIUIEHHOCTH. KpyroBopoTr kucioponaa B Mpu-
pozne. O30H — ayoTpornHas Moau(UKaIys KUCIOPOIa.



TemnoBoit 3pPeKkT XMMUYECKON peakiiK, TEPMOXUMUYECKUE YPABHECHHUS, K-
30- U DHAOTEPMHUYECKHE PEAKUUU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3Y-
Xa, yCWJICHHE MapHUKOBOro d(pdekra, pazpyiieHne 030HOBOT'O CIIOs.

Bonopon — anemenT u npocroe BemecTtBo. Haxoxkaenue Bogopona B mpupo-
ne, puznueckue U XuMHUYECKUEe CBOMCTBA, MPUMEHEHHE, Crioco0bl nojydeHus. Ku-
CJIOTBI U COJIM.

MomnsipabIii 00BEM ra3oB. Pacu€rhbl Mo XUMHUECKUM YPaBHCHHSIM.

@dusuyeckue cBoMcTBa BOAbl. Boxa kak pactBopurens. PactBopel. Hackl-
IICHHBIC U HEHACHIIIEHHbIE paCTBOPHI. PacTBOpUMOCTH BelIeCTB B BojJe. MaccoBas
JI0JIs1 BEILIECTBA B pacTBope. XMMUUYECKHE CBOMCTBA Bojbl. OcHOBaHMs. Posb pac-
TBOPOB B MPHUPOJIE U B KU3HU ueloBeKka. KpyroBopot Bojbl B pupoje. 3arpsizHe-
HUE MPUPOJIHBIX BoA. OXpaHa U OUYMCTKA IPUPOHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIC) K Hecoeo0pa-
syromue. Homenknarypa okcugoB. Ou3ndeckne 1 XUMHYECKUE CBOMCTBA OKCHJIOB.
[TomyueHnue OKCUIOB.

OcnoBanus. Knaccudukanust ocHOBaHM: METOUYN U HEPACTBOPUMBIE OCHO-
BaHus. HoMeHnkiarypa ocHoBaHuii. OU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBA-
Hul. [lonydenre OCHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucior. Ousndeckue u
XAMUYECKHE CBOKCTBAa KUCHOT. P aktuBHocTn MmetaiuioB H. H. bekerosa. Iomy-
YEHUE KUCJIIOT.

Comu. Homenknatypa coseil. @u3n4eckue u XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuyenue coien.

I'enernueckas CBsI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUIA.

Xumuyeckuii IKCnepumenm:

KAQ4EeCTBEHHOE OMPEAECICHHUE COJIEPIKAHUS KUCIIOPOAA B BO3AYyX€E, MOIYyUEHUE,
coOupaHue, pacro3HaBaHUE W M3Y4EHHUE CBOMCTB KHUCJIOpPO/a, HAOIIOJICHUE B3au-
MOJECHUCTBUSI BEIIECTB C KUCIOPOJOM M YCIOBHS BO3HUKHOBEHHUS U MPEKPALICHUS
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB U OINKMCAHUE UX CBOWCTB,
NOJIy4YeHHEe, COOMpaHne, paclioO3HaBAHUE U M3yYEHUE CBOMCTB BOAOpOAa (rOpeHue),
B3auMojiercTBre Bojopoaa ¢ okcuyoM meau (1) (Bo3aMOXXHO HCTOSIb30BaHKUE BU-
JleoMaTepUasoB), HAOIIOIeHHEe 00pa3IOB BEIIECTB KOJIMUECTBOM 1 MOJIb, UCCIIENO-
BaHHE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO, MPHU-
TOTOBJIEHHE PACTBOPOB C OMPEACITEHHON MACCOBOM J10JI€ pACTBOPEHHOTO BEUIECT-
Ba, B3aMMOJICHCTBHUE BOJIBI C MeTa/uIaMHu (HaTpUEeM M KajbllieM) (BO3MOXKHO HC-
MOJIb30BAaHUE BHJIEOMATEPHANIOB), HCCIEIOBaHUE O0Opa3I[0OB HEOPTraHWYECKUX Be-
IIECTB PAa3IMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBopax KHUCJIOT W Iejiouel, u3ydeHue B3aumojierctBus okcuma meau (ll) c



pPacTBOPOM CEPHOM KUCIIOTBI, KMCIOT C METAJUIAMH, PEAKUNA HEUTpAIU3aLNH, 10~
JIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOI'O METaula IPYTUM U3
pacTBOpa COJIM, PELICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxuenine Kiac-
Cbl HEOPTAaHUYECKUX COCTUHEHUI.

Hepuoanuyeckuii 3akoH M Ilepuoamuyeckasi cucreMa XHMHYECKHUX dJIe-
MeHTOB /I. U. MenpaesieeBa. CTpoeHue atoMoB. XuMu4eckasi CB3b. OKuc/Iu-
TeJbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax CXOAHBIX 3JIEMEHTOB (IIeJIOYHbIE U IIEJI0YHO3EMENbHbIE METalIbl, rajo-
T'eHbl, HUHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U
TUIPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. MenneneeBa. Koporkonepuonnas u nnuHHonepuogHas ¢gopmel Ilepuoanue-
CKOM cuctembl xumudeckux aneMeHToB [[. 1. Menneneesa. Ilepuoasl u rpynmimsl.
@U3NYECKUN CMBICH MOPSAJIKOBOIO HOMEpPA, HOMEPOB MEPUOA U TPYMIIbI JJIEMEH-
Ta.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000J04eK aToMOB TepBhIX 20 XuMHUecKkux snemeHToB [lepuoanue-
ckou cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO AJIEMEHTA I10
ero nosioxkenuto B [lepunonunueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS pajnyca aTOMOB XMMUYECKUX DJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 TPYIIIIAM U IIEPUOIAM.

3nauenue [lepnoanueckoro 3akona u [leprnoguyeckon CUCTEMbI XUMUYECKUX
3JIEMEHTOB [l pa3BUTHs HayKU U IpakTuku. /. 1. Mennenees — y4€Hbli U rpax-
JTaHWH.

Xumuueckasi cBsi3b. KoBanieHTHast (moyisipHasi U HEMOJISIpHAs) CBSI3b. DJIEK-
TPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTETLHO-BOCCTAHOBUTENbHBIC peakiuu. [Iponec-
Chbl OKHCJIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LUOB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEHCTBHE
TUAPOKCHUIA IMHKA C PACTBOPAMU KUCJIOT U LIEJI0YEH, IPOBEACHUE OIBITOB, UILTIO-
CTPUPYIOIIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX pPEAKIUi (ropeHue,
peaKkIuM Pa3ioKEHUs, COSTUHECHUS).

Mesxcnpeomemmunie céa3u

Peanuzanusa MexXnpeIMETHBIX CBSI3€M NMPU U3YUYEHUH XMMHH B 8 KJlacce OCy-
IIECTBIISIETCS] YEPE3 UCIOIB30BAHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHUH,
TaK U TMOHSATHH, SBJISIOMIMXCA CUCTEMHBIMH ISl OTJAEIBHBIX MPEAMETOB E€CTECT-
BEHHO-HAay4YHOTI'O IIUKJIA.



OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHSA: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CUHTE3, KIacCU(pUKAIHS, IEPUOAUYHOCTh, HAOIIOICHHE, dKCTIEp -
MEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TO-
b, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUI 3apsij], BEIIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, PU3NYECKUE BEIUYUHBI, SUHUIIBI H3MEpe-
HUS1, KOCMOC, IUTaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE MOPOJBI, MOJIE3-
HbIE UCKOIIaeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakius

[lepunonuueckuii 3akoH. [lepuonuueckas cuctema XMMHUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. CTpoeHrne aToMoB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB XH-
MUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, Kallvs, KaIblUs U UX COEUHEHUI B
COOTBETCTBHH C TIOJIOKEHUEM 3JIeMeHTOB B [lepronueckoil cucteMe u CTpOSHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAIIMYECKUX pe-
METOK, 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THMNA KPUCTAUIMUECKON PEHIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudukanuys 1 HOMEHKIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMNXCS K Pa3jIMYHbIM KJIaccaM HEOPTraHMYECKUX COEIH-
HEHUI, FTeHEeTUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiui Mo pa3IMuHbIM NpU3HaKaM (110 YUCTy
U COCTaBY y4YacCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3P (dEKTy, 10 u3Me-
HEHUIO CTETCHEW OKUCIIECHUS XUMUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH, MO y4a-
CTUIO Karajnu3aropa). DK30- U IHIAOTEPMHUYECKHE PEAKLIUH, TEPMOXHUMHYECKUE
ypaBHEHUSI.

[Tonsitue o ckopoctTu xumMudeckoi peakiuu. [loHsTue 006 0OpaTUMbIX U He-
00paTUMbIX XUMUYECKUX peakuusx. [[oHsITHEe O TOMOre€HHBIX U TE€TEPOreHHbIX pe-
akuusax. [lonstne o karanuse. [lonstue o xumuueckom paBHOBecuu. DAKTOPHI,
BJIUSIIOIME HA CKOPOCTh XMMHUYECKON peaklMy U MOJ0KEHHE XUMHYECKOro paB-
HOBECHSI.

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, SJEKTPOHHBIA OajaHC OKMHC-
JUTENHHO-BOCCTAHOBUTENbHOU peakinu. CocTaBieHUE YPaBHEHUI OKUCIUTEIbHO-
BOCCTaHOBUTENIbHBIX PEAKIIMI C UCIIOJIB30BAHIEM METO/IA JJIEKTPOHHOr 0 OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Katnonsl, anroHbl. MexaHW3M AMCCOIMAIMK BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuyeckon cszu. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe STIEKTPOIUTHI.



Peakiun noHHOrO OOMeHa. Y CIoBUs MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE U COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KHUCIOT, OCHO-
BaHUU M COJIEM B CBETE MPEJCTABICHUN 00 DSIEKTPOIUTUYECKON THUCCOIUAIUY.
KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHSATHE O THIpONIHM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOZEISIMU KPUCTAUIMYECKUX PEMETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaJUIOB (rpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJ10-
puaa HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakuuu OT
BO3JICHCTBUSA Pa3NMYHBIX (PAKTOPOB, MUCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH PACTBO-
POB BEILECTB, MPOIecca TUCCOLUALMU KUCIIOT, 1Ieno4Yeil u conel (BO3MOXKHO HC-
NI0JIb30BAHUE BHUJEO MATEPHAJIOB), IIPOBEIECHHUE OIBITOB, WILIIOCTPUPYIOIIMX MPHU-
3HAKW MPOTEKaHUs peaklnid MOHHOro oomeHa (0Opa3oBaHHE OCa/IKa, BbIIEICHUE
raza, o0pa3oBaHH€E BOJIbl), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKkIMi (TOpeHHe, peakluy pas3JIoKEHUs, COCAUHEHMS),
pacro3HaBaHWE HEOPTraHUYECKUX BEIIECTB C MOMOIIBIO KaUECTBEHHBIX PEAKIMI Ha
MOHBI, PELIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasibl 1 MX COeIMHEHUSA

O61mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TepHble cTeneHu okucieHuss. CTpoeHne W (PU3NYECKHe CBOWCTBA MPOCTHIX Be-
IIECTB — raJloreHoB. XMMHUUYECKUE CBOICTBA HA IPUMEPE XJIOpa (B3aUMOICUCTBHE C
METaJUIaMM, HEMEeTajlllaMu, IiesodaMu). XsopoBoaopo. CossiHas KUCII0Ta, XUMU-
YECKUEe CBOMCTBA, IIOJIy4YEeHUE, IPUMEHEHUE. JlelicTBrE XJ10pa U XJI0pOBOIOPOAA Ha
OpraHM3M 4YeJIOBeKa. BakHenmume XI0puabpl M UX HAXOXKIECHNUE B IPUPOE.

O6mias xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTerneHu okuciaeHus. CTpoeHue U (u3nYecKue CBONCTBA
IPOCTBIX BEHIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAU(UKAIIMN KUCIOPOa
U cepbl. XuMHUECKHe CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3NUECKUE U
XUMHUYeCKre CBOMCTBA. OKCHIBI Cepbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, pusndeckne 1 XMMUYECKHE CBOMCTBA (00IMe KaK MpeICcTaBUTe-
Js1 KJIacca KUCIOT U cnernuduueckue). XUMHUUECKUE PEeaKIUH, JIeKaIIle B OCHOBE
IPOMBIIIEHHOTO CI0oc00a MOy4eHHs] CEpHOU KUCIOTHI. [[puMeHeHne cepHOl Ku-
cioTbl. Cony CepHOM KHUCIOThI, KAUECTBEHHAs! peakius Ha cyib(aT-uoH. Haxox-
JICHUE CEphl U €€ COCAUHEHUHN B MpHUpoje. XUMUYECKOE 3arps3HEHUE OKpYXKaro-
e Cpenbl COEAUHEHUSIMU CEPbI (KUCIOTHBIE O/, 3arpSA3HEHUE BO3yXa U BO-
JTOEMOB), CLIOCOOBI €0 MPEAOTBPAIICHUS.

OOmas xapaxkrepucTuka 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, PAaCHpPOCTPAHEHHE B IPUPOIE,
busznueckne u XuMUIeCKre cBocTBa. KpyroBopot a3zora B mpupoze. AMMHUAK, €ro
(¢u3znueckre U XMMUYECKUE CBOMCTBA, NOJyuyeHue U npuMenenne. Cou aMMOHMS,



uX pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
UMOHBl aMMOHHMs. A30THasg KHUCIOTa, €€ TMoiydyeHue, PU3nyecKkrue U XUMHUYECKHE
CBOMcTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnomnb-
30BaHHME HUTPATOB U COJIEM aMMOHMS B Kau€CTBE MUHEPAIBHBIX YA0OpeHU. XH-
MUYECKOE 3arps3HEHUE OKPYKAIOUIEH cpeabl COCIMHEHUSMH a30Ta (KUCIOTHBIE
JOX/H, 3arpsA3HEHHE BO3Ayxa, MOYBbI U BON0EMOB). Docdop, amioTponHble MO-
mudukauu Gocdopa, pusudeckne u xumudeckue cBoiictra. Okcun pocdopa (V)
u (ochopHas kucinora, pusnUecKrue U XMMUYECKUE CBOWCTBA, momyyeHue. Mc-
noJjib30BaHue pocPaToB B KaU€CTBE MUHEPAIbHBIX yI0OPEHUI.

O6mras xapakrtepuctuka aneMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIC CTEIICHH OKHUCJICHHS. YTIEpOJ, ajuIOTPOIHbIE MOAUQHUKa-
MU, PaclpoCTpaHEHUEe B Mpupoje, (PU3NUEeCKMe U XUMUYECKHUE CBOMCTBA. AJ-
copb6uusi. KpyroBsopor yriepozaa B npupoae. Okcuibl yriaepoja, ux Gpusndeckue u
XUMHUYECKUE CBOMCTBA, IEHCTBHUE HA JKUBBIE OPTaHU3MBbI, MMOJTYYEHUE U MIPUMEHeE-
HUE. DKOJOTHIECKUE MPOOJIEMBI, CBsI3aHHbIE ¢ okcuaoM yraepoaa (1V), rumoresa
J100aJIbHOT0 MOTEIUICHUS KJIIMMAaTa, MapHUKOBBIN 3dPeKkT. YronbHas Kuciaora u eé
coJu, UX (pU3NYECKHEe U XUMHUYECKHE CBOMCTBA, TIOJydeHHe U npuMeHnenue. Kaye-
CTBEHHas peakius Ha kapOoHaT-uoHbI. Vcmons3oBaHue KapOOHATOB B OBITY, Me-
JTULHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO35IHCTBE.

[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIUIEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOOB (YroJib, MPUPOIHBIN Ta3, HEPTh), TPOTYK-
Thl UX nepepadboTKu (O€H3MH), UX pOJib B OBITY U NMpOMbINUIEHHOCTH. [loHATHE O
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKUpaX, OenKax, yrieBoJax — M UX POJIH B
KU3HU YelloBeKa. MaTepualibHOE €UHCTBO OPraHUYECKUX U HEOPraHUYECKHUX CO-
EIUHECHUN.

Kpewmuuii, ero ¢puznyeckrue 1 XuMHUYECKHE CBOWCTBA, MOJYYCHUE U IPUMEHe-
Hue. CoeuHeHUs1 KpeMHusl B nipupoje. OOuime npeacTaBieHusl 00 OKCHIE KPeM-
Hus (IV) u kpemHueBoit kuciore. CUIMKATBI, UX UCIOJIB30BAaHUE B OBITY, B TIPO-
MBIIIJIEHHOCTH. BaxkHelie CTpouTeNnbHbIE MaTepuasbl: KEpaMuKa, CTEKIIO, Le-
MEHT, O€eTOH, *ene300eToH. [Ipobaembl 0€30MacHOr0 UCIOIB30BAHUS CTPOUTEIb-
HBIX MaTE€PHAJIOB B MOBCETHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

u3y4yeHrue o0pa3l0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
IPOBE/ICHNE KAUECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIIOJCHUE NMPU3HAKOB
UX MPOTEKAHUS, OIBITHI, OTpaXKarolue PU3NYECKUe U XUMUYECKHE CBOMCTBA rajio-
T€HOB M UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAHHME BUAEOMATEpHUaJIOB), O3Ha-
KOMJICHHE ¢ oOpasmamMu XJOpHJIOB (TaJOr€HH0B), O3HAKOMJICHHE C oOpasiamu
cepbl U €€ COeAMHEHUSIMU (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), HAOII0-



JIeHUE Tpoliecca oOyIJIMBaHMs caxapa MoJ JIEMCTBUEM KOHILIEHTPUPOBAHHOW cep-
HOW KHCIIOTBI, U3yYE€HUE XUMUYECKUX CBOWCTB Pa30aBIICHHON CEpHON KHUCIIOTHI,
NpOBEJCHUE KaUYEeCTBEHHOM peakluu Ha Cylb(aT-uoH U HAOII0[ACHNE NpU3HaKa e
OPOTEKAHMSI, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMH a30Ta, gocdopa U ux
COEJIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u dochopHBIX yI0OpeHUH, moydeHue, coOupaHue, pacrno3HaBaHue U U3YyUYCHHE
CBOMCTB aMMHaKa, MMPOBEJIEHNE KaYECTBEHHBIX pEaKUUi HA MOH aMMOHMS U (oc-
(daT-MOH M U3ydeHHE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEUCTBUE KOHLEHTPHUPO-
BaHHOM a30THOM KHUCIOTHI ¢ MeJbI0 (BO3MOKHO MCIOJIb30BAaHHUE BHUAEOMAaTEpUa-
JIOB), U3y4€HHUE MOJeNel KPUCTAIUIMUECKUX PelIETOK anmasa, rpadura, dyiepe-
Ha, 03HAKOMJICHHE C TPOIECCOM aJCOpPOLUU PaCTBOPEHHBIX BEIIECTB AKTHUBUPO-
BAaHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojxydyeHue, coOupanue, pacro3Ha-
BAaHNE W U3Y4YCHHUE CBOMCTB YIVIEKMCIIOIO Ia3a, MPOBEICHUE KAaYECTBEHHBIX PEaK-
Uil Ha KapOOHAT U CWJIMKAT-WOHBl M U3YUYCHHE MPU3HAKOB MX NPOTEKAHUs, O3HA-
KOMJIEHHE C MPOAYKUMEN CHIMKATHON MPOMBIIIJIEHHOCTH, PELIEHUE 3KCIIEPUMEH-
TaJbHBIX 33J1a4 10 TeMe «BaxHelne HeMeTaJlyIbl U UX COCTUHEHUSD.

MeTasniibl U MX COCAUHEHUSA

OO01mas xapakTepuCTUKa XMMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUHU
uXx nonoxkeHus B Ilepmoanueckon cucreme xumuaeckux simeMmeHToB /. M. Menne-
JeeBa U CTpoeHHs: aToMoB. CTpoeHHne MeTaluioB. Meraiuinueckas CBA3b U MeETall-
JMYECKask KPUCTAUINYECKAs PEMIETKA. DJIIEKTPOXUMHUYECKUIN Pl HAIPSDKEHUM Me-
tajoB. Ou3znueckne U XMMHUYECKUE CBOMCTBA MeTallioB. OO0Iue criocoObl moy-
yeHus: MeTasuioB. [IoHATHE O KOPPO3UU METAIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX
oT koppo3uu. CruiaBsl (CTajab, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX NIPUMEHEHHE B
OBITY U IPOMBILIEHHOCTH.

[Ilemounble MeTaiuIbl: mOJIOKEHHUE B [leproanyeckoil cucremMe XMMUYECKUX
anemeHToB /[. . MenneneeBa, CTpO€HHE UX aTOMOB, HAXOXKAEHUE B ipupoae. Pu-
3UYECKHE U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUIbl U TUA-
POKCHUIBI HATpUs U Kanus. [[puMeHeHne men0YHbIX METAIVIOB U UX COCTMHEHUI.

[I{eroyHO3€MENBHBIE METAUIBI MATHUM M KaJIbLUU: MOJ0KeHue B Ilepuonu-
YECKOW CHCTeME XMMHUYeCcKuX aneMeHToB [[. M. Menneneesa, ctpoenue ux aro-
MOB, HaxoxieHue B mnpupone. Ousndyeckne U XMMHUYECKUE CBOMCTBA MarHus 1
Kajblusl. BaxHeiline coequHeHHs! Kanblus (OKCUZ, TMAPOKCcHI, conu). Kéct-
KOCTb BOJIBI M CLIOCOOBI €€ YyCTPaHEHHUS.

AJFOMUHUN: TIOJI0KeHUE B [Ieprnonndeckoin cucTeMe XUMUYECKHUX DIIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HaXOXKIAEHUE B Npupoae. PU3NUECKUE U XU-
MHUYECKHE CBOMCTBa amoMHUHMs. AM(OTEpHbIE CBOWCTBAa OKCHJIA M THIPOKCHIA
AIFOMUHUS.



Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aTOMa, HaXOXKJIEHUE B Ipupoje. PU3NUECKUE U XUMHU-
YecKHe CBOMCTRA xene3a. OKcupl, rTuapokcusl U conn sxenesa (1) u sxenesa (111),
UX COCTaB, CBOMCTBA U MOJyYECHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMyd METAJUIOB M CIUIABOB, UX (DU3UUECKUMU CBOMCT-
BaMH, U3YUEHHE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOXHO UCMOJIb30BAaHUE BU-
JIEOMATEPUAIOB), 0OCOOEHHOCTEN B3aMMOJEUCTBHS OKCUA KAJIbLIUSI U HATPUs C BO-
70 (BO3MOXHO HCIIOJIb30BAaHHE BHUICOMATEPHUATIOB), UCCIIEIOBAHUE CBOMCTB KE-
CTKOW BOJIbI, IIpOLiEcCa TOPEHUS Kelie3a B KUCIOPOAE (BO3MOXKHO UCIIOIb30BaHUE
BUJIEOMATEpPUAIIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIUNA Ha HOHBI:
MarHus, Kajablus, amroMunus, nuHka, xenesa (1) u xenesa (l1l), mequ (1), Ha-
0JIt0/ICHHE U OMKMCAHKE MPOLECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATPUS, KaJHs
U KaJblsl (BO3MOXHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), UCCIeAoBaHUE aM(po-
TEPHBIX CBOWCTB TUJIPOKCHIA aTIOMUHUA U THAPOKCHAA LIMHKA, PEIICHUE KCIIe-
PUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelme MeTaibl U UX COCTUHECHUS .

XuMHS M OKpY:KaloLIas cpeaa

BemecrBa 1 Matepuraisl B MOBCEIHEBHOW JKU3HU 4enoBeKa. besomacHoe wuc-
MOJIb30BAHUE BEIIECTB U XUMUUYECKUX peakuuil B ObITy. [lepBas momolp mnpu xu-
MUYECKHUX 0KOTaX U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaromled cpeabl (MpenenbHas JOMyCTUMAast
KOHLIeHTpanus Beuects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JI0rM4eCKUX
npoosieM.

Xumuueckuit IKCnepumMenm:

u3ydeHre oOpa3lioB MaTepUaloB (CTEKJIO, CIUIaBbl METAIOB, MOJMMEpPHBIE
MaTepuasbl).

Mescnpeomemmnuie ceasu

Peanuzanys MeXnpeIMEeTHBIX CBSI3€M MPU M3YUYEHUH XUMHUH B 9 Kilacce ocy-
HIECTBIISIETCS] YEPE3 UCIONIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX MOHSTHUH,
TaK U TOHATHUM, SBISIONIMXCS CUCTEMHBIMU JJIsl OTAENbHBIX MPEIMETOB €CTECT-
BEHHO-HAay4YHOTO I[UKJIA.

OO6miue ecTeCTBEHHO-HAY4YHBbIE TMOHSATHUS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
Teopus, aHaju3, CUHTE3, KiIaccu(PUKalus, MepuoIUIHOCTh, HAOIIO/IEHUE, HKCIIe-
PUMEHT, MOJICTUPOBAHHUE, W3MEPECHHUE, MOJEIb, SBICHWE, MApHUKOBBIN d(PQexT,
TEXHOJIOTUs, MAaTEpUAIIbI.

®usnka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/, U30TO-
IIbl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, TPOBOJIHUKH, MOIYIPO-
BOJIHUKH, AUDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe Co-
CTOSTHUE BEIIECTBa, ra3, PacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMYECKasl PEIIETKa,



CIUIaBbI, PU3NYECKUE BEITMUNHBI, SAUHUIIBI H3MEPEHUS, KOCMUYECKOEe MTPOCTPAHCT-
BO, IUTAHETHI, 3BE3/1b1, CoNHLIE.
buonorusi: dorocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHus, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.
I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJBI, MOJIE3-
HbI€ UCKOMAaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yibTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOIO OOIIEro OOpa3oBaHUs
JOCTUTAIOTCS B XOZ€ 00y4eHHs XMMHU B €IMHCTBE y4€OHOM M BOCHUTATEIbHOU AESITENb-
HOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMHU, MPUHATHIMU B OOLIECTBE MpaBUJIaMU U HOpPMaMH MOBEe-
HUSI M CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMs, CAMOPAa3BUTHUS U COLMAIM3aluu o0y-
YarOUUXCSL.

JIM4HOCTHBIE PE3YJIBTATHI OTPAXKAIOT TOTOBHOCTh O0YYaIOIIMXCSA PYKOBOACTBOBATHCS
CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U paCIIUPEHUE ONbITA IEATEIbHOCTH Ha
€€ OCHOBE, B TOM UHUCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M Ha-
YYHOMY HAcCJeIHI0, TOHMMAaHUSl 3HAYEHUS XUMHUYECKOW HAayKH B U3HU COBPEMEHHOI'O
o01iecTBa, CIOCOOHOCTH BJIa/I€Th JOCTOBEPHOM MH(pOpManuend o NepeJoBbIX TOCTHKEHU-
AX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX
3HAaHUAX 00 YCTPONCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IIPEICTABIICHNS O COLMAIBHBIX HOPMaxX M NPABWIAX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO IMOJIE3HON, yueOHOUCC-
JI€1I0BATEIBCKOM, TBOPUECKON U JPYTUX BHUJAX NEATEIbHOCTH, TOTOBHOCTH K pa3Hoo0Opa3-
HOUM COBMECTHOM JIESITEIbHOCTH NPH BBIITOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 3a/1a4, BbI-
NOJHEHUH XUMHUYECKHUX OSKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINOHUMAHHIO U B3aMMOIIOMOIIM B MPOLECCE 3TOM Y4EOHOM NeATeNbHOCTH, T'OTOB-
HOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYNKU CBOMX TOBApUILEH C MO3ULIMA HPABCTBEH-
HBIX Y NPAaBOBBIX HOPM C YUETOM OCO3HAHMsI OCIEICTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 TIO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE U XMMUYECKON pEeaKUu, COOTBET-
CTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOLIME OCHOBY JIJISl TIOHH-
MaHHs CYIIHOCTH HAay4YHOH KapTHHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHs NPHUPOBI, B3aUMOCBS34X YEIOBEKA C IPUPOAHON CPENOM, O POJIU XUMHUHU B
MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJTYYEHUE HOBBIX 3HAHUI MO XUMUH,
HeoOXoAuMbIe JUIsi OOBSICHEHUsS] HAOJII01aeMBIX MPOLIECCOB U SBJIEHUH, [TO3HABATEIIbHOM,
MHPOPMAIIMOHHON U YUTATENIbCKOW KYJIbTYpBlI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHON
paboThl ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOMN JIUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMU
CpeacTBaMH MH(POPMALIMOHHBIX TEXHOJIOTUI;

MHTEpEC K 0OYUYEHHIO U MO3HAHMIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMOOOpa30BaHUIO, NMPOEKTHOM M HMCCIEAOBATEIbCKONW JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBIECHHOCTH U YPOBHS OOYyYEHHUS B TaJIbHEUIIEM;



4) popMupoBaHHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'0 OTHOIIEHHUS K CBOEMY 3JI0POBBIO, yC-
TAHOBKHM Ha 3JI0POBBIN 00pa3 >KU3HHU, OCO3HAHWE TOCIEACTBUN M HENPUSATHE BPEAHBIX
npuBbIUEK (YMOTpeOIeHUsT aJIKOroJisi, HAPKOTUKOB, KYpPEeHHs), HEOOXOIUMOCTH COOIIO1e-
HUS MpaBW O0€30MAaCHOCTH MPU OOpAIIEHUH ¢ XMMUYECKHMMH BELECTBAMH B OBITY U pe-
aJIbHOM JKU3HU,

5) TpyA0BOr0 BOCIIMTAHUSI:

WHTEpEC K MPaKTUYECKOMY HM3YUYCHUIO MpOoQeccuil u Tpyaa pa3IndHOro poja, yBa-
KEHUE K TPYAY U pe3yibTaTaMm TPYAOBOU NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IpUMe-
HEHUS MTPEAMETHBIX 3HAaHUH 110 XMMHUH, OCO3HAHHBIN BEIOOP MHANBUAYATLHON TPACKTOPUH
NPOAOJIKEHUST 00pa30BaHMS C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHENHOW MPpohecCUOHATBLHON AeITENbHO-
CTH U Pa3BUTUS HEOOXOAUMBIX YMEHUMN, TOTOBHOCTh aJaliTUPOBATHCS B MPO(ecCuoHaIb-
HOW Cpeae;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

AKOJIOTMYECKHU 11eJIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU HaA
3emiie, OCHOBE €€ CYLIECTBOBaHHUS, IOHUMAHNUE LIEHHOCTH 3JI0POBOI0 U 0€301acHOro 0o-
pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY (DU3NYECKOMY U MICUXUUYECKOMY
3JI0pOBbIO, OCO3HAHHE IIEHHOCTU COOJTIOCHHMS TIPaBUI 0€30MaCHOT0 MOBEICHUS MPU pado-
T€ C BEILIECTBAMHU, & TAKKE B CUTYALUSIX, YTPOKAIOIINX 3JI0POBbIO U )KU3HHU JIIO/IEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUS, TTOJIy4yaeMble TIPU U3YUYCHUN XUMUH, JJIsI PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEeH MPUPOTHON CPEaO, I TOBBIIICHUS YPOBHS dKOJIOT -
YECKOM KyJIbTYpbl, OCO3HAHUS TJIO0ATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U IMyTen
UX PEIIEHUsl TOCPEJICTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIUIECHUS, YMEHUSI PYKO-
BOJICTBOBAThCS UM B TTO3HABATENHHON, KOMMYHUKATHUBHOW M COLIMAIbHOM MPaKTHUKE.

METAINIPEIJMETHBIE PE3YJIBTATBI

B coctaBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIJACISIOT 3HAYUMbIE 111 (POPMUPOBAHUS
MHUPOBO33pEHUST O0IIEHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHITUI, TUTIOTE3a, (aKT, CHC-
TeMa, MPOLECC, SKCIEPUMEHT M JPYroe.), KOTOpble MCHOJB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4E€OHBIX MPEIMETaxX M MO3BOJSIOT HA OCHOBE 3HAHUU M3 3THX MpEeaMeToB (op-
MHUPOBATh MPEACTABICHHUE O I[ETOCTHON HayYHOW KapTHHE MHpA, U YHUBEPCAIbHbBIE y4eO-
HbIe JeHcTBUS (ITO3HABaTENbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIC), KOTOPhIE OOecIe-
YUBAIOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIbHOMY IUJIAHUPOBAHUIO M OCYIIIECTB-
JICHUIO Y4eOHOM JeSITeNIbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Jjornyeckue 1efMcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS TPU OCBOCHUU 3HAHUM:
PacCKpBIBaTh CMBICT XUMUYECKUX MOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKHU, YCTa-
HABJIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSMH), UCTIOJIb30BAThH MOHATHUS JUIsl OOBSCHEHUS
OTJIETIbHBIX (JAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUHU JJIsSI KiIacCUDUKALIUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIMi, yCTaHABIUBATh TPUYMHHO-CJICICTBEHHbIC



CBSI3M MEXIY OOBEKTAaMU H3YYCHHS, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC,
JeAyKTUBHBIE, 110 aHAJIOTHH ), JIeJaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATUS (TIPEIMETHbIE U METanpeIMeT-
HBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIOIb3yEMbIE B XUMHH, MPEOOPa3OBHIBATH
IIUPOKO MPUMEHSIEMbIE B XUMUU MOJENbHBIE MPEACTABICHUSI — XUMUUECKUN 3HAK (CHUM-
BOJI DJIEMEHTA), XUMHUYecKas (opMylia U ypaBHCHHE XUMUUYECKOW peakIuu — MpH pellie-
HUU y4eOHO-TO3HABATENbHBIX 3aJladu, C YYETOM ATHX MOJCIBHBIX MPEICTABICHUIN BBISB-
JSTh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKUA U3yYa€MbIX O0OBEKTOB — XUMUYECKUX
BEIIECTB M XUMHMUYECKUX PpEAKIUH, BBIABIATH OOILIME 3aKOHOMEPHOCTH, NPUYHUHHO-
CJICICTBEHHBIC CBSI3U U MPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBJICHUSX.

ba3zoBble ucciaenoBarebCKue 1eCTBUSA !

YMEHHE HCTIOIb30BaTh MOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMUS,
a TaKke B KaueCTBE OCHOBBI i1 (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMbIX CY>KJCHUH;

MpUOOpETEHNE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd M TMPOBEACHHUIO YYCHHYE-
CKHMX DKCIIEPHUMEHTOB, YMEHUE HAOIIOaTh 3a XOJ0M IPOIECcCa, CAMOCTOSTEIbHO MPOTrHO-
3UPOBATh €0 Pe3yabTar, (POpMyIUpoBaTh OOOOIIEHUSI U BHIBOJBI IO PE3yJIbTaTaM MpOBe-
IEHHOTO OIBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MPOEIaHHON padoTe.

Pabora ¢ nundopmanmeii:

YMEHUE BBIOUPATH, AHATM3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3TAIHBIX
BUJIOB U (OpM TpeACTaBICHUS, MOJIYy4YaeMyl) W3 pPa3HbIX MCTOYHUKOB (HAYYHO-
MONYJISIpHAs IUTEpaTypa XMMHUUYECKOTO COJIep KaHus, CITpaBOYHbIE TTOocoOusi, pecypchl UH-
TEepHETa), KPUTUYECKU OIEHUBATH MPOTHUBOPEYUBYIO U HEAOCTOBEPHYIO HH(OPMAITHUIO;

YMEHUE MPUMEHSTh Pa3IMYHbIE METOMBI U 3aIPOCHI IIPU MTOUCKE U 0TOOpe nHpOpMa-
MM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJISI BHIMOJHEHUsI Y4€OHBIX 1 TTO3HABA-
TEIBHBIX 3aJlay ONpPEACNIEHHOIO THUIla, TPUOOPETEHHE OMbITa B 00JIACTH HCIIOJIb30BAHUS
nH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHN, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO HC-
MOJIE30BAHUS PA3JTUIHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMPATh ONTUMAIBLHYIO
dhopmy npencraBieHuss UHGOPMAIUY U WUTIOCTPUPOBATH pelllaeMble 3a71a4l HECTIOKHBIMU
CXeMaMH, TuarpaMmamu, ApyruMu Gpopmamu rpa@uky U uX KOMOMHALUSIMU;

YMEHUE UCIIOIh30BaTh M aHAIM3UPOBAThH B IIPOLIecCce YICOHOW M UCCIEA0BATEIbCKOM
NEeATeNTbHOCTH HWHGOPMAIIMIO O BIUSHUU MPOMBIILUICHHOCTH, CEJIbCKOIO XO35UCTBA U
TPaHCIOPTa HA COCTOSTHUE OKPY>KAIOIIEeH MPUPOTHOUN CPEIbI.

KoMMyHHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

YMEHHUS 3aJIaBaTh BOIMPOCH (B X0Jj¢ Auanora u (Wjin) JUCKYCCHH) IO CYIIECTBY 00-
Cy)XJlaeMol TeMmbl, (POpMyIUPOBaTH CBOU MPEJIOKEHHUS] OTHOCHUTEIHHO BBIMOIHEHUS
NPEIOKEHHOM 3a7a4u;

YMEHHUSI MPEACTABIATH MOJYYEHHBIE PE3YyJbTaThl IMO3HABATENIBHOW IESATEIBHOCTH B
YCTHBIX M MUCHMEHHBIX TEKCTaX; JAENaTh MPE3CHTALUI0 PE3YIbTATOB BBHIMOJHEHUS XUMHU-
YECKOro IKCHepuMeHTa (J1a00paTOpHOTO OMbITa, J1a0OpaTOpHONU pabOThI MO HUCCIEAOBA-
HUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);



YMEHHS y4eOHOT'O0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HaBaTelNb-
HOM U MCCIIeI0BAaTENbCKOM ASSITEIBHOCTH MPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHO-
Be y4€ra oOLIMX MHTEPECOB M COTJACOBaHUS MO3UIMI (00CYXIeHHUs, OOMEH MHEHHUSIMHU,
«MO3TOBBIE IITYPMBI», KOOPAUHALMS COBMECTHBIX JEHCTBUM, ONPEAEIICHNE KPUTEPHUEB 110
OLICHKE KayeCTBa BBIIIOJIHEHHON paOOThI U JPYTHE).

PerynsiTuBHBIC YHUBeEpCaJbHbIe Yy4eOHbIe NeHCTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENIATh UENH AeSTENbHOCTH, MIIAHUPOBATh, OCYILECTB-
JSITh, KOHTPOJIMPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIHHOCTD, BBI-
Ooupatp Hanbonee 3G(HEKTUBHBIE CITOCOOBI PEIICHUS YUYeOHBIX W TO3HABATEIBHBIX 3aiad,
CaMOCTOSTEIBHO COCTABIATh WM KOPPEKTUPOBATH NPEMIOKECHHBIN aJITOPUTM IEUCTBUI
IpU BBITIOJIHEHUU 33JJaHUi ¢ YYETOM MOJMYUYEeHUSI HOBBIX 3HaHUM 00 M3y4aeMbIX O0BEKTax
— BEUIECTBAX U PEAKLUAX, OLEHUBATh COOTBETCTBHE IMOJTYYEHHOI O PE3yJIbTATA 3asBJICHHOM
LEIM, YMEHUE MCIOIb30BATh U aHAIU3UPOBATh KOHTEKCTHI, MTPeIjaraéMble B YCIOBHH 3a-
JTaHUN.

HNPEJMETHBIE PE3YJIBTATHI

B cocraBe npeIMETHBIX pe3yJIbTaTOB 10 OCBOEHUIO 00S3aTEIbHOIO COAEPIKAHUS, yC-
TaHOBJIEHHOT'O JTAaHHOM (pefiepanbHOl paboueld mporpaMMoOi, BBIAEIAIOT: OCBOCHHBIE 00Y-
YaOU[MMUCS Hay4yHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, cieupuiecKue 1isl mpea-
MeTHOU 00nacTu «XHUMHMsI», BUBI I€ATEIbHOCTH MO MOJIYyYEHUI0 HOBOI'O 3HAHUS, €r0 UH-
TepIpeTaluy, Mpeodpa3oBaHNI0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX M HOBBIX CHUTYa-
USX.

K xoniy oOyueHust B 8 kiacce rnpeameTHbie pe3ybTaTbl HA 0a30BOM YPOBHE JIOJIK-
HBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCS YMEHUM:

* PACKpbIBaTh CMBICJ OCHOBHBIX XMMUYECKHUX IOHSATHUN: aTOM, MOJEKYJIa, XHUMHYE-
CKUU DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOAHO-
pOJIHAs), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJIsipHasi Macca, KOJUYECTBO Be-
1IECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl J10JIsI XUMHUYECKOr0 3JIEMEHTA B COEIMHEHHH,
MOJISIPHBIN 00BEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJb, JIEKTPOOTPULIATEIHHOCTh, CTEICHb
OKHCJIEHMSI, XUMHYECKasl peakiysl, Kiaccu(uKaus peakiuii: peaklui COeUHEHUs, peak-
MU PA3TOKEHHUS, PEaKLIUU 3aMEICHUs], pEaKIIMK 00OMEHa, K30- U DHIOTEPMHUYECKHUE pe-
aKIUY, TETIOBOM 3P dEeKT peakuuu, sSApOo aToMa, JIEKTPOHHBIN CII0i aTomMa, aTOMHas Op-
Oourtasib, panyc aToMa, XUMUYECKasl CBS3b, MOJISIPHASL M HEMOJSIpHas KOBaJEHTHAs CBA3b,
MOHHAs CBA3b, MOH, KATUOH, aHUOH, pacTBOP, MaccoBas J0Jis BellecTBa (MPOLEHTHas! KOH-
IEHTpaIKs) B pacTBOPE;

* WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUNA U MPUMEHATH 3TU
MOHSTHS TP OMMCAHUU BELECTB U UX MPEBpPALICHUH;

* ICTIOJI30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISl COCTaBiIeHHsSI (OpMYJd BEUIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

e OMPEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHMSX, CTETICHb
OKHCJIEHHS AJIEMEHTOB B OMHApHBIX COEIMHEHMSX, MPUHAJICKHOCTh BEIIECTB K OMNpese-
JEHHOMY KJIacCy COEIMHEHUU 1o ¢Gopmyrnam, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHas U
WOHHAs) B HEOPIraHUYECKUX COCIUHEHUSAX;



e packpbiBaTh cMmbich [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX HJIEMEHTOB OT MX IOJO-
xeHusa B Ilepuoauyeckoil cucteme, 3aKOHOB COXPAHEHHUsI MacChl BEILECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YYEHHS, 3aKOHa ABOTraapo;

e ONIUCHIBATh M XapakTepu3oBaTh Ta0aMuHy0 (opmy lleprmoanyeckoil cucremsl Xu-
MUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas nmoAarpymnmna (A-rpymnmna)» u «1o0od-
Has noarpynna (b-rpymnmna)», manbie 1 60JbLINE TEPUOIbI, COOTHOCUTH 0003HAYEHUs, KO-
Topble mMeroTcs B Tabnuie «lleprogudeckas cuctema xummueckux snemeHtoB [I. U.
MenzeneeBay ¢ YACIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEH-
TOB (COCTaB U 3apsf sApa, oOLIee YUCIO PJIEKTPOHOB U paclpeielIeHue UX Mo 3JIEeKTPOH-
HBIM CJIOSIM);

e KJIACCU(UIIUPOBATH XMUMHUYECKUE HIIEMEHThI, HEOPTaHUYECKUE BEIIECTBa, XUMHUE-
CKHE€ peakuuu (10 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
dbdexry);

e XapaKTEepHU30BaTh (OMUCHIBAThH) OOIIME XUMHUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, IMOATBEPK/Ias ONUCAHUE NPHUMEPAMHU MOJIEKYJSPHBIX YpPaBHEHHIl COOTBETCT-
BYIOLIMX XUMUYECKHUX PEAKIIUN;

e IPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTEKAHNS XUMUYECKHUX NIPEBPALLECHNN B PA3JINYHBIX YCIOBUSX;

e BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, Macco-
BYIO JIOJII0 XMMHUYECKOT'0 3JIEMEHTA 10 POopMyJie COETMHEHHSI, MAaCCOBYIO JOJIO BEUIECTBA
B PacTBOpE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON peaKIny;

e IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITEIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0OOIICHHE, CUCTEeMAaTH3alMIo, KJIacCU(UKAIMIO, BBISBICHUE NPUYHMHHO-
CJIEJICTBEHHBIX CBSA3EH — JJI1 U3yUYEHUS CBOMCTB BEIECTB U XUMHUYECKUX PEAKIIM, eCTeCT-
BEHHO-HAYYHBbIE METO/bl MMO3HAHUS — HAOJIOJIEHUEe, U3MEPEHUE, MOICIIUPOBAHUE, IKCIIe-
PUMEHT (peajbHbI U MBICJIEHHBIN);

e CJICIOBATh MPaBUJIaM TOJIB30BAaHUS XUMUUECKON MOCYI0i U 1ab0paToOpHBIM 000py-
JIOBaHHUEM, a TAKKE MpaBUiIaM OOpallleHusl C BEIECTBAMU B COOTBETCTBUU C UHCTPYKIUSI-
MU T10 BBITIOJIHEHHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO
razoo0pa3HbIX BeUIeCTB (BOAOPOJa U KUCIOPOa), IPUTOTOBIEHUIO PACTBOPOB C OIpEsie-
JEHHOM MAacCOBOW JTOJEN PACTBOPEHHOTO BEIIECTBA, IJITAHUPOBATh U NMPOBOAUTH XUMHYE-
CKHE€ AKCIEPUMEHTHI N0 PACIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOIIbIO WH-
TUKaTopoB (TakMmyc, peHondranenH, METUIIOPAHXK U IPYyTHe).

K koniy oO0y4enus B 9 kiaacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIK-
HBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

e PACKpBIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUYECKUN 2JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAaJECHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl PEAKIIUs, XUMUYECKas CBSI3b,
TEMI0BOM 3P (PEKT peakuu, MOIb, MOJIIPHBINA 00bEM, pacTBOP, AIEKTPOIUTHI, HEIIEKTPO-
JIUTBI, DJIEKTPOJIUTUYECKAS AUCCOLMALINS, PEaKIIUM HOHHOTO 0OMeHa, KaTalnu3aTop, XUMHU-
YecKoe paBHOBecue, oOOpaTUMble M  HEOOpaTHMble  PEAaKIUH, OKHCIUTEIbHO-



BOCCTAHOBUTENIbHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJIE-
HUeE, ajuIoTponusi, aM()OTEPHOCTh, XMMUYECKAs CBs3b (KOBaJIEHTHAs, HOHHAS, METaJJINY e-
CKas), KpUCTAJNTMYeCcKas pemérka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOU
peakiuu, npeaeabHo gonycrumas konuentpanus [1/IK Bemecrna;

 WJTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUNA U MPUMEHSTH 3TH
MIOHSTHUS MIPU ONHUCAHUU BEIIECTB U UX MPEBPAIICHUMH;

¢ ICTIOJIb30BAaTh XUMHYECKYIO CHUMBOJIMKY JUJII COCTaBJICHUS (POPMYJ BEIIECTB H
YPaBHEHUI XUMUYECKUX PEAKLINM;

e OIIPEAENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKUX DJIEMEHTOB B COEIU-
HEHUSIX Pa3IMYHOrO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEACTIEHHOMY KJIacCy Co-
eIMHEHUI 1o popmyIiaM, BUJI XUMUYECKON CBA3M (KOBaJEHTHAs, MOHHAS, METAJITNYECKasl)
B HEOPTaHMYECKUX COCTUHECHUSIX, 3apsil HOHA TT0 XUMHUYECKO (popmyrie, xapakTep cpeabl
B BOJIHBIX PACTBOpPAX HEOPTaHMYECKUX COCTUHEHHH, TUIT KPUCTAIUIMUECKON PEIIETKU KOH-
KPETHOI'O BEIIECTBA;

e packpbiBaTh cMmbici Ilepuoanueckoro 3akona [[. 1. MenneneeBa u J€EMOHCTPUPO-
BaTh €0 MOHUMAHKE: OMKCHIBATh M XapaKTepU30BaTh TabmuuHyto ¢popmy [lepuonnueckoi
CUCTEMbl XUMHUECKUX DJIEMEHTOB: pa3JiNuaTh MOHATUS «TJaBHAs MOArpymnmna (A-rpyrmma)y»
u «mob6oyHas noarpynna (b-rpymma)», Mansie U 60JbIITNE IEPUOIbI, COOTHOCUTH 0003Ha-
YEeHHsI, KOTOPhIE UMEIOTCS B TIEPUOIUYECKOM TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB M 3apsf sifpa, o0IIee YUCI0 IEKTPO-
HOB U paclpeieNICHUE UX IO SJIEKTPOHHBIM CIIOSIM), OOBSACHITH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB 3JIEMEHTOB M WX COCIMHEHUN B TIpejesiax MaJibIX NMEepPHOJIOB U TJiaB-
HBIX MOArPYII C Y4ETOM CTPOCHUS UX aTOMOB;

o KJIACCH(PUITUPOBATh XUMHUUYECKHUE DJIEMEHTHI, HCOPTAHMUECKUE BEIIECTBA, XHUMHUEC-
CKHME peakIuu (M0 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo U3MEHEHUIO CTETIEHEN OKUCICHHSI XUMUUYECKUX JIEMEHTOB);

* XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIEeNU(PUIECKHE XMUMHYECKHUE CBOMCTBA
MPOCTBHIX M CJOKHBIX BEIIECTB, MOATBEPXKAasl OMUCAHHE MPUMEpPAMHU MOJEKYJISPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH;

e COCTaBJISITh YPABHEHHUSI DJIEKTPOJIUTUUECKON TUCCOLMAIMU KUCIOT, MIEIOYEN U COo-
JIeH, TIOJTHBIE W COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIInid,
MOATBEPKAAIONIUX CYIIECTBOBAHUE T'€HETUUECKON CBA3M MEXKIY BEIIECTBAMU PA3TUYHBIX
KJIACCOB;

e PacKpbIBaTh CYHIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTAaBIICHUS SJIEKTPOHHOTO OajiaHca ITHX PEaKInii;

e IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTHU
MIPOTEKAHMSI XMMUYECKHUX MPEBPAIICHUIN B PA3IUUHBIX YCIOBUSIX;

e BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, Macco-
BYIO JIOJIO XMMHYECKOTO dJIEMEHTA 10 (OopMyJie COSTMHEHUSI, MAaCCOBYIO JOJIO BEIIECTBA
B pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKIuu;

e COOTIO/IaTh MpaBUIa MOJIb30BAHUS XUMUYECKOW MOCY0M U 1abopaTopHBIM 000pY-
JIOBaHUEM, a TaK)Ke MpaBuUiia OOpaIeHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMU



0 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB IO TIOTYYCHUIO U COOMPAHUIO Tra3o-
00pa3HbIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

¢ IPOBOJIUTH PEAKIIMH, TOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHBIX Be-
IIECTB: PAacO3HABaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, HOAHI-, KapOoHaT-, docdart-,
CWJIHMKAT-, CylIb(}arT-, THAPOKCHI-NOHBI, KATHOHBI AMMOHHUSI M HOHBI N3YUCHHBIX METAJIIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTR;

o IPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JCSITCIIBHOCTH — aHAIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEeMATH3AIUIO, BBISBICHHE MPUUYUHHO-CIICICTBEHHBIX CBSI3EH
— JUTA U3YYEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIUN, ECTECTBEHHO-HAyYHBIE METO-
IbI TIO3HAHWS — HAOIIOJCHUE, M3MEpPEHUE, MOJICTUPOBAHNE, SKCIICPUMEHT (peaIbHBIA U
MBICJICHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KoimnuectBo yacos
Ne JIeKTPOHHBIE (HU(PPOBBIE)
HanmeHnoBaHue pa3/iesioB M TeM MPOrPaMMbl Konrpoabusie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pasnea 1. [lepponavajibHbIe XUMHYECKHE IIOHATHSA
11 XuMust — BakHas 00J1acTh €CTECTBO3HAHUSA U 5 9 bubnmoreka [IOK
' MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
1.2 B 1 1
CLICCTBA M XMMHIHCECKIC peaKiiu S https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaxHeiune npejacTaBuTe/ i HEOPraHM4eCKUX BellecTB
but6mmoreka [IOK
2.1 B K i 0 6
OSAYX. RACTOPOA. HIOHATHE 0 OKcHAax https://m.edso0.ru/7f41837¢
bubmuorexa [IOK
2.2 B Bl 8 1
OROPOAL-LIORATHE © KHCAOTAX 1 COMAX https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.3 Bopa. P ! 0 5 1 1
ona. PactBopsl. [lonarue 06 ocHOBaHUAX htts://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTaHUIECKUX 1 1 1 bu6nmoreka [IOK
' COEIMHEHNUI https://m.edsoo.ru/7f41837¢
HWroro no pazneny 30

Pa3znen 3. Ilepuoguveckuii 3axon u [lepuonnyeckas cucrema xummuuyeckux jiemMeHnToB /[. U. MenaesneeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE pPe€aknuu

31 Ilepnonnueckuii 3akoH u [lepuonnueckas cuc- 7

TeMa XUMU4eckux 3yeMeHToB . 1. Mennenee-

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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Ba. CTpoeHue atomMa

Xumndeckas cBia3b. OKUCIUTEIIBLHO-

3.2 8 bubnunorexa LIOK
' BOCCTaHOBHUTEIIBHBIC PEAKIIUH https://m.eds00.ru/7f41837¢
bu6nmoreka [IOK
tiroro o pasieny o https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c
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9 KVIIACC

KonunyecrBo 4yacos
HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbie (undposbie)
Ne /ot Konrpoububie | IIpakTuueckue
NporpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
11 [loBTOpeHue u yriyOieHne 3HaHUH OCHOBHBIX 5 1 bubmumorexa LIOK
' paszenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [IOK
' peaxmuii https://m.eds00.ru/7f41a636
13 DIEeKTPONTUTHYECKAs AUCCOIHAIIHS. XUMUYe- 8 1 1 bubnunoreka [JOK
' CKHE PEaKiliy B pacTBOpax https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
21 OO01mast XapaKTepUCTHKa XUMUICCKUX JIEMCH- 4 1 bubnunoreka [IOK
' t0B VIIA-rpynmet. [anoreus https://m.eds00.ru/7f41a636
29 OOw1ast XxapakTepUCTHKA XUMHUUECKUX JIEMEH- 6 bubnnoreka [IOK
' ToB VIA-rpynmel. Cepa u e€ coeTuHeHUs https://m.edsoo.ru/7f41a636
OO6mras XxapakTepUCTUKa XUMHUECKUX dJIEMEH-
2.3 toB VA-Tpynnsl. A30T, pocdop u ux coemu- 7 1 bubmmorexa LOK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
HEHUS
OOw1ast XxapakTepUCTHKa XUMHUYECKUX HJIEMEH-
2.4 T0B IVA-rpynmnel. Yriuepoa 1 KpeMHUNR U UX 8 1 2 bubmorexa LIOK
' PYIHbL. P P https://m.edso00.ru/7f41a636
COCIIMHEHUS
Hroro no pazneny 25

Pazgea 3.

MeTasliibl 1 HX COCAMHCHUA
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. bu6nmmoreka [IOK
3.1 Obmue cBoHCTEa MeTaNIOR 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxnetime MeTauibl 1 UX COSTUHCHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpykammas cpeaa
4.1 B MaJjIbl B )KU3HH YeJIOBEKA 3 bubmmorexa [IOK
' CIHIECTBA 1 MaTep . https://m.edso0.ru/7f41a636
HWroro no pazneny 3
p 3 bu6nmoreka [IOK
C3CPBHOC BPEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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ITIOYPOYHOE IINTAHUPOBAHME

8 KIIACC
Ne KoaunuecTBO 4acos 3J‘[eKTpOHHbIe
=
_ ~ nudpoBbIE
Tema ypoka Qv = = o 3 = bp
o/ o &35 z 5 5 x 2 oOpa3oBaTe/IbHbIe
= =
1 S s 2 S 2g S = pecypcbl
== =z = a = F e N =
[Ipeamet xumun. Poas xu- bu6mmoreka [IOK

1 MUH B )KU3HU yelioBeka. Tena https://m.edsoo.ru/ff
U BEIECTBA 0d210c
IlonsiTre 0 MeTO1aX MO3HA- Bubmiorexa LIOK
2 https://m.edsoo.ru/ff
HUS B XUMHH 0d227e
[Ipaktruueckas padora Ne 1
«IIpaBuna paboTs! B m1abopa- bub6muorexa LIOK
3 TOPHUH B PUEMBI 0OpaIeHus https://m.edsoo.ru/ff
¢ J1abopaTOpHBIM 000PYIO- 0d23dc
BaHHEM)
YucThie BEIICCTBA U CMECH. bu6nmuoreka [IOK
4 CriocoOwI pazaeneHus: cMe- https://m.edsoo.ru/ff
ceit 0d26ca
[IpakTtruueckas padora Ne 2
«Peg;[eﬂeﬂne CMcIa)ceﬁ (Ha Bubmzorexa LOK
5 https://m.edsoo.ru/ff
MIpUMEPE OYNCTKH ITOBAPEH- 0d28¢8
HOU COJIN)»
but6mmoreka [IOK
6 ATOMBI M MOJIEKYJIBI https://m.edsoo.ru/ff
0d2a6c
XUMUYECKHUE FJIEMEHTBHI. bubmuorexa [IOK
7 3Haku (CUMBOJIbI) XUMUYE- https://m.edsoo.ru/ff
CKMX DJIEMEHTOB 0d2be8
[IpocTeie U ClnoXKHbBIE bubmmorexa LJOK
8 https://m.edsoo.ru/ff
BeIllECTBA 0d2abe
ATOMHO-MOJIEKYISIPHOE bubmorexa LJOK
9 https://m.edsoo.ru/ff
yHenme 0d2d50
o nectomern coea Bumorea 10K
10 Hl i P https://m.edsoo.ru/ff
Mysa. BaleHTHOCTh aTOMOB 0d2eae
XUMUYECKHUX DJIEMEHTOB -
OtHOcHUTENIbHASE aTOMHAs bubmuorexa [IOK
11 | macca. OTHOCHTENIBHASI MO- https://m.edsoo.ru/ff
JIEKYyJIApHAs Macca 0d323c
MaccoBas 10151 XuMH4e- bubmuotexa [JOK
12 | ckoro sieMeHTa B COCIUHE- https://m.edsoo.ru/ff
HUH 0d350c
KoaunuecTBo BeliecTra. Bubmiorexa LIOK
13 M M https://m.edsoo.ru/ff
oJib. MousipHast macca 045230
14 DU3NYECKUE U XUMUUYECKHUE bubmuorexa [IOK

sIBJICHMS. XHMHUYECKast pcak-

https://m.edsoo.ru/ff
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05|

0d37fa

[IpusHaku u yciaoBus npo-

bubmuorexa [IOK

15 | TexaHUsA XMMHUYECKHX pEaK- https://m.edsoo.ru/ff
Ui 0d3al6
3aKOH COXpaHEHMsI MacChl bubnuoreka [IOK
16 | BemecTB. XMMUYECKUE https://m.edsoo.ru/ff
YpaBHEHUSA 0d3b88
BoerunciieHus: KoJIM4ecTBa, bubmuorexa [IOK
17 | maccel BemiecTBa 1o ypaBHe- https://m.edsoo.ru/ff
HUSIM XUMHUUYECKUX PEaKIui 0d5708
Knacce a e-
CKI/IJ; ezgéliﬁlézge);iﬁggnﬂ bubanoreka LIOK
18 p ’ https://m.edsoo.ru/ff
pa3IoKeHUs, 3aMEIICHUS, 0d3f34
oOMeHa)
M. B.JI — yué-
HBIM-2H I/?I?SI'I(())II{'I(;CCI)/I]ZT & bubmmorexa LJOK
19 0606 H et https://m.edsoo.ru/ff
ODHICHHE 1 5 0d40c4
CHUCTEMAaTH3aIus 3HAHUI
KonTponbaas padora Nel Bubmmoreka ITOK
20 | mo teme «BemecTBa 1 XUMH- https://m.edsoo.ru/ff
YECKUE PEAKIIUU» 0d4290
Bos — CMECh I'a30B.
COCTaIl[lZ);os):Lyxa Kucnopon Eubmorexa LIOK
21 : https://m.edsoo.ru/ff
— 3JIEMEHT U MPOCTOE BeIlle- 0d448e
ctBO. O30H —
o eCKue ecKue
B Busorea 101
22 p p https://m.edsoo.ru/ff
1IUW OKUCJICHUs, TOPEHHUE). 044614
[TonsiTue 006 oxcumax B
CrocoObI TTOTydeHHS K-
cJ0pojia B na60y:1To U1 U bubmioreka LIOK
23 PO patop https://m.edsoo.ru/ff
MIPOMBIIIICHHOCTH. 044972
IIpumeneHue kuciopoaa
Temnnooii 3 dext xumude-
CKOH peaklluu, IOHSATUE O bubnuorexa LIOK
24 | TEpMOXMMHUYECKOM ypaBHE- https://m.edsoo.ru/ff
HUH, 9K30- ¥ SHJOTepMUYIC- 0d4790
CKHX PEaKIHsIX
Tomnupo (HedTh, yroyib U
METaH). 3ar(pﬂ3(?;ennyerBo3z[y- bubmorexa LOK
25 6 https://m.edsoo.ru/ff
Xa, CIIOCOOBI €ro MPeaoT- 0ddcaa
BpaIieHus -
[Ipaxtuueckas padora Ne 3
o IT)eMTeI/I:Hon . epHI/IeTI/I co- bubmorexa LIOK
26 6 Y1 https://m.edsoo.ru/ff
UpaHHE KUCIOPOA, H3yHe- 0ddae?
HUE €r0 CBOMCTBY -
Boznopon — snemeHT u Bu6mmoreka IIOK
27 | mpocToe BEIIECTBO. https://m.edsoo.ru/ff
Haxoxnenue B npupojie 0d4ddo
DOU3NIeCKUe U XUMUYECKHUE but6mmoreka [IOK
28 | cBoiicTBa BOIOpOAA. https://m.edsoo.ru/ff

[Ipumenenue Bogopoaa

0d4ddo
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TlonaTue o KuciIOTaX U CO-

bu6mmoreka [IOK

29 ax https://m.edsoo.ru/ff
T 0d50d2
bubmuorexa [IOK
3o | Cmocobul momyuenus soo- https://m.edsoo.ru/ff
pona B 1abopaTopuu 0d4ddo
[Ipaxtuueckas padbora Ne 4
o };eMZI/I(:{HOJIinISHHeTH co- bubmmorexa [JOK
31 https://m.edsoo.ru/ff
OupaHue BOJIOPOA, U3yUe- 04442
HHUE €r0 CBOMCTBY -
Mosipablii 00BEM Ta30B. bubmaorexa LIOK
32 https://m.edsoo.ru/ff
3akoH ABOrazapo 0d5426
B 0BE -
e e Sumorea 10K
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Konrtponsnas padora Ne2 bu6mmorexa LIOK
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KaueCTBE MUHEPAIbHBIX bubnmoreka [JOK
34 | ynobpenwuii. 3arpsi3HeHHE https://m.edso0.ru/0
MIPUPOAHOMN CPEBI Oadfc20
dhocharamu
Yrnepon, paclipoCTpaHEHHE bubnmoreka [IOK
35 | B mpupoge, puzndeckue u https://m.edso0.ru/0
XUMHYECKHE CBOIMCTBA Oadfd9c
Oxkcuapl yriaeponaa, ux u-
3UYECKUE U XUMUYECKHE bubmuorexa [IOK
36 | cBoiicTBa. DKOJIOTHYECKHE https://m.edso0.ru/0
MPOOJIeMBI, CBSI3aHHBIC C OK- Oadfebe
cuzgom yriepona (1V)
YronpHasg KUciIoTa 1 €€ co- Eubmorexa LIOK
37 https://m.edsoo.ru/0
™ 0ae006¢
[TpakTuueckas pabora Ne 4
o IT)eMe "ITon qepHI/Ie TJe- bubmorexa LIOK
38 Y Y https://m.edso0.ru/0
kucioro raza. Kauecrsennas 0
" ae027e
peaxiysi Ha KapOOHAT-HOH
[lepBoHAYaNbHBIC TTOHATHUS bu6nuoreka [IOK
39 | 00 opraHMYeCcKUX BEIIECTBAX https://m.edsoo0.ru/0
KaK O COCJIMHEHUSIX yriepoia 0ae054e
bu6nuorexa [IOK
40 Kpemnuwnii u ero coennHeHus https://m.edso0.ru/0

0ae080a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[TpaxkTuueckas padora Ne 5.
Perienue sxcriepuMeHTaNb-

bu6nuoreka [IOK

41 | HpIX 3aga4 o TeMe «Bax- https://m.edso0.ru/0
HeHIIIMe HEMETaUIbl U UX CO- 0aelbf2
€ TUHEHUS)
Konrtponsnas pabora Ne3 bubnuorexa LIOK
42 | o teMe «BaxHelne HeMe- https://m.edso00.ru/0
TaJIJIBI U UX COETUHEHUS Oae0el8
OO61as xapaKTepuCTHKa
XAMHYECKHX DJIEMEHTOB —
MeTaljIoB. MeTtammuaeckas bu6mmoreka [IOK
43 | CcBSI3b U METAJLTUYECKAs KPH- https://m.edso0.ru/0
cTaJuTM4yecKas peneTka. 0ael03e
duznyeckue CBOMCTBA
METAaJIJIOB
XUMHUYECKUE CBOMCTBA Me- bubmuorexa [IOK
44 | TanmnoB. DIEKTPOXUMHUUECKHM https://m.edsoo.ru/0
PAL HAIPSKEHU METAJIOB 0aell56
O61ue crnoco6s! osyye-
Hus MeTaiaoB. CiuiaBel. Bel-
YUCIIEHUS 110 YPABHEHUAM Bubmiorexa LIOK
45 yp N https://m.eds00.ru/0
XUMHUYECKHUX PEaKIIHii, eciu 0ae1156
OJINH U3 PEareHTOB COJICPKUT -
MIpUMECH
IloasATHE O KOPpPO3UH bubanorexa LIOK
46 PP https://m.eds00.ru/0
MCTAJIJIOB 0361278
bu6mmoreka [IOK
a7 IIeno4ynble MeTaJIJIbI https://m.edso00.ru/0
0ael4b2
bu6nuoreka [IOK
Okc OKC a-
48 KCHITR! M THAPOKCHIIEL H https://m.edso0.ru/0
TPHSI U Kalust 0ae14b?
IllenouHO3eMeTBHBIC Me- Bubanorexa LIOK
49 - . . https://m.edso00.ru/0
TaJUIBI — KaJAbLUHI U MarHui 0ae1568
Baxueiinmme coeTMHEHUS bubanorexa LIOK
50 https://m.edso0.ru/0
KaJpIiHi Oael5e8
51 O0o006111IeHNE U
CHCTEMAaTH3alMsl 3HAHUH
JKEcTKOCTEL BOJBI M CITOCO- Bubmiorexa LIOK
52 661 o8 https://m.eds00.ru/0
bl €€ yCTpaHEeHHUS 0261886
[TpakTrueckas padota Ne 6 bubmuotexa [JOK
53 | mo treme "XKECTKOCTL BOABI U https://m.edso0.ru/0
METOJIbl €€ yCTpaHEHHUs " Oaelae8
bubmuorexa [IOK
54 AroMuHuH https://m.edso0.ru/0
Oaelc64
AMdoTepHbIC CBOWCTBA OK- bubmmorexa [JOK
55 p https://m.edso00.ru/0

CHJIa ¥ TUIPOKCH/IA

Oaelc64
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bu6mmoreka [IOK
56 Kenezo 1 https://m.edsoo.ru/0
0aeld86
Oxcupl, TMIPOKCUIIBI U CO- bubmrorexa [JOK
o7 ’ 1 m 1 https://m.edsoo.ru/0
nm xenesa (1) u xxenesa ( 02e35e6
58 O06o01mmenue u 1
CHUCTEeMAaTH3aIus 3SHAHUI
[Ipaktuyeckas paGora Ne 7.
Pemenue sxciepuMeHTAIb- bubnnoreka [IOK
59 | HbIX 3aj1a4 o Teme «Bax- 1 https://m.edso0.ru/0
HEWIIIHNE METAIIbI U UX CO- 0ae3de8
CIUHEHUS»
Breraucnenus mo ypaBHEeHHU-
SIM XUMHYECKUX PEaKIui,
€CJIM OJIMH W3 pearcHTOB JIaH bubmuorexa [JOK
60 | B M30OBITKE WIH COJNCPIKUT 1 https://m.edsoo0.ru/0
npumMmecu. Beraucnenust 0ael750
MAacCOBOU JIOIM BBIXO/1a
MPOTYKTA PEAKIH
61 O6o00mmenue u 1
CHUCTeMaTH3alus 3HaHUI
KonTponbaas padora Ned
62 | mo reme «BaxHueiimme Me- 1
TaJUIbl U UX COCTUHCHUS
BemectBa u maTepuains B bu6nuoreka LIOK
63 | mOBCeIHEBHOM KU3HH YEJI0- 1 https://m.edso0.ru/0
Beka 0ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubmiorexa [JOK
64 . 1 https://m.edso0.ru/0
OKPY’KaIOIIIECH Cpe/Ib 0264270
Ponp xumMum B perieHun bubmorexa LIOK
65 6 1 https://m.edso0.ru/0
IKOJIOTHYECKHUX TPOOIIeM 0364270
PesepBubIii ypok. O6006111€e- bubmuorexa [IOK
66 | HHMe ¥ cucTeMaTH3aIus 3Ha- 1 https://m.edsoo0.ru/0
HUH 0ae0dOa
PesepBublit ypok. O60011e- bub6mmorexa LIOK
67 | HUe W cucTeMaTH3aIys 3Ha- 1 https://m.edso0.ru/0
HUM 0adb33c
PesepBubIii ypok. O6006111€e- bubnnorexa IIOK
68 | Hue U cucTeMaTu3ays 3Ha- 1 https://m.edsoo.ru/0
HUH 0ad9ch2
OBIIEE KOJIMYECTBO YA- 68

COB IIO ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

Xumus. 8, 9 kinacce/T"'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKioHepHOE 00IIECTBO ,
MzpatensctBO «IIpocBenienue»;

METOAUYECKHE MATEPHAJIbBI 1JIAA YYUTEJIA

Xumust. 8-9 kiacchl. ba3oBelit ypoBeHb. MeToIndeckue peKoMeHAAIMH K yaeOHukam ["abpuernsna

0O.C., Octpoymosa N.I'., CnaagkoBa C.A..pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

e http://www.chemnet.ru

o [azera «Xumus» u caiit s yuuress «5 uay Ha ypok xumumn» http://him.1september.ru.

o Enunas xomiexkuus LIOP: IIpeamerHas komneKius « XuMHUs»
http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

e DiekTpoHHas OMOIMOTEKa yUeOHBIX MaTepHAIOB 10 XMMUH Ha roptaie Chemnet.
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https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B

