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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTAaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, mnpeactaBieHHBIXx B PI'OC OOO, a Takke Ha oOcHOBe (demepanbHOW paboueit
IPOrpaMMbl BOCHHUTAHMUS U € Y4ETOM KOHLEMLUU IPEnojaBaHusi ydeOHOro mpeaMera «XuMHs» B
oOpasoBarenbHbIX opranu3anusax Poccutickoit @enepanui.

[IporpamMma mo xuMuu Ja€T MpeCTaBICHHUE O IEeIAX, 00IIel cTpaTerui 00y4eHus, BOCIIUTAHUS
U pa3BUTUSL OOYYAIOIIMXCS CpeICcTBaMU ydeOHOro TpeaMeTa, YCTaHABIMBAaeT o00s3aTe’abHOe
IIPEIMETHOE COZIEpPKAHUE, IIPEyCMATPUBAET PACIIPEAEICHUE €T0 10 KilaccaM U CTPYKTYPUPOBAHUE 110
pazgenaM M TE€MaM I[porpaMMbl IO XHWMHH, OINPEAENAET KOJIMYECTBEHHBIE M KaueCTBEHHBIE
XapaKTePUCTUKU COJIEP)KaHUsS, PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh HU3YYCHHUS XUMUU C Y4ETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0COOEHHOCTEN 00y4aroIUXCs, ONPEENIIeT BO3MOKHOCTU IIpeaMeTa JUlsl peau3alun TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM IMPOrpaMMbl Ha YpPOBHE OCHOBHOT'O OOILIEro
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHUS XUMHUHM Ha YpOBHE Leleid H3ydeHus
peaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU JIEATEIBHOCTH O0YYaIOIIErocs M0 OCBOCHUIO
y4eOHOTr0 CO/IEPIKAHMUS.

3HaHUE XHMHUU CIY)KUT OCHOBOH misi (pOpMHpOBaHHS MHUPOBO33PEHHUS OOYYaAIOUIETOCS, €ro
MPEJICTABICHU O MaTepHallbHOM €IWHCTBE MHpa, BAXHYIO POJb HUIParOT (QopMHUpyeMble XHUMHEH
MPEJICTABICHHUS. O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIHMH BEUIECTB B IMPHUPOAE, O MYyTIX
pelieHus ri100aJbHBIX MPoOJIeEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO, SHEPreTHUECKOH,
MUIIEBON U 3KOJIOTHYECKON O€301MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOXKHOCTEH i caMOpa3BUTUS M (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 0011el U (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEM OOydwarommxcs,
HaBBIKOB UX CaMOCTOSITENIbHOM y4eOHOW NeATeNbHOCTH, SKCIEPUMEHTANIBHBIX U HCCIIEeI0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MIOBCEHEBHON KHM3HU, TaK U B IPOPECCHOHATBHOMN NesTeIbHOCTH;

3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIAJIa HA
€AMHCTBO MPUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHUU €CTECTBEHHO--
HAY4YHOI rpaMOTHOCTH 00YyJarouXcs;

CHocoOCTBYeT (POPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
pUpOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHUe 00y4arOIIUXCs.

Jlannble HampaBieHHs B OOyYE€HHHM XUMHUHM OOeCHeuMBalOTCs CHEeIU(UKON coaep:kaHus
y4eOHOro MpeaMeTa, KOTOPbIM SBJISETCS IMeAarorMyeckd aJalnTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayK{ XMMUU Ha ONIPENIEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHMs OPHUEHTHPOBAH HA OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBbl IEPBOHAYAIBHBIX TOHSATHI XWMHH, OCHOB HEOPraHMYECKOH XMMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPraHNYECKOW XUMUH.

CrpyKTypa cofepkaHusi IpoTrpaMMbl 110 XUMUH cpOPMHUPOBAaHA HA OCHOBE CHCTEMHOI'0 MOX0/a
Kk e€ um3ydeHuto. ConeprkaHue CKIIAJbIBA€TCSd M3 CHCTEMbl NMOHSITHH O XHMMHUYECKOM DJJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATUI 0 XUMHUECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 NPHUHLMILY IOCJIEI0BAaTEIIbHOTO Pa3BUTHs 3HAHMKM HA OCHOBE TEOPETHUYECKHX NPEICTaBJICHUMN
Pa3HOTO YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona J[. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE OMIIUPHUYECKU TMOJIYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATENBHO OT OJHOTO YPOBHSA K JAPYrOMY, BBIOJIHSAS
GyHKIIMM OOBSICHEHHWS W TPOTHO3HPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl IO XUMUHU CITOCOOCTBYET (POPMHUPOBAHUIO MIPEJICTABICHUS O XUMHUUECKON
COCTaBJISIIOLIECH HAyYHOM KapTHHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPOJIbl, ICHHOCTHOTO OTHOILIECHUS
K Hay4YHOMY 3HAHHMIO U METOJlaM MO3HaHUs B Hayke. M3yueHrne XMMUU IPOUCXOAUT C MPUBJICUCHUEM
3HAHUH U3 paHee N3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiacce» u
«Duszuka. 7 kiacey.

[Ipy uM3y4yeHUM XUMHUU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XHMHYECKOM HAayKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM NEATEIbHOCTU YEJIOBEKa W KaK OJHOIO U3
KOMITOHEHTOB MHPOBOW KYJIbTYpHL. 3aqada ydeOHOTO IpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHYECKUX 3HAHUM — BaXKHEWIIMX (AKTOB, MOHSATHM, 3aKOHOB U TEOPETUYECKUX IOJOKEHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOrO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAYYHBIM
METOJIaM TTO3HAHUS MPH M3YYCHUHU BEIIECTB U XUMHUYECKHX peakiuid, B (OPMUPOBAHUU U PA3BUTUHU
MIO3HABATENBHBIX YMEHUH U MX IPUMEHEHUH B YI€OHO-TI03HABATEIILHOW U Y4eOHO-MCCIIeI0BATEIbCKON
JEeSTEIbHOCTH, OCBOCHUHU MIPABHII OE30MaCHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Ipy wu3ydyeHWHM XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs BaXKHOE 3HAUCHUE
IPUOOPENTHN TaKKUe LIETH, KaK:

— (opmHupoBaHUE HWHTEIJIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K €aMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEIICHUI, CIOCOOHOHN aganmTHpoBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HampaBJIEHHOCTh OOY4YeHMsI Ha CHUCTEMaTH4ecKoe MpuoOlieHre oO0ydamomuxcs K
CaMOCTOSITEJIbHOW TO3HABATEIbHOM ACSITENBHOCTHA, HAYYHBIM METOJIaM TMO3HaHUs, (OpMUPYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrieyeHHe YCIOBHM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOy4yaroIIMMUCS — OIbITa
pa3HoOOpa3HOW JeATEIbHOCTH, IO3HAHUS W CaMOINO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOUYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— (hopmupoBanue o0IIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBACHATH W OILICHUBATh SIBICHUS OKPYKAIOIIErO MHUpPA, HUCIONB3Yys 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPU U3YYCHUH XUMUH, IPUMEHATh UX TIPHU PEIICHUH MPOOJIEM B MOBCETHEBHON JKU3HU H
TPYAOBOM AEATEILHOCTH;

— ¢QopmupoBanue y O0OYYarOIIMXCS TyYMAaHUCTUYECKUX OTHOIICHUN, MOHUMAHHS IEHHOCTU
XUMHUYECKHUX 3HAHUN TSI BRIPAOOTKU SKOJOTHYECKH 1IeTIECO00Pa3HOTro MOBEACHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K O0YYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CaMOBOCIIMTAaHUIO Ha
OCHOBE YCBOCHMs OOIIEYEeIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoduiIs u
HAPaBIEHHOCTH JAbHEHIIIETO 00YUCHHUS.

OOmiee 4YHMCIO 4YacoB, OTBENEHHBIX JUIS M3YyYEHUS XMMHMHM HAa YPOBHE OCHOBHOIO OOIIEro
obOpasoBanusi, coctabiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 daca B Hezlento), B 9 kiacce — 68 yacoB
(2 yaca B HezIemIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYCCKHE NOHATHS

[Tpenmer xumun. Ponb XuMuM B KU3HU 4EJIOBEKAa. XUMUS B CUCTEME HayK. Tena U BellecTBa.
®dusnyeckue CBOICTBAa BELIECTB. ArperatHoe cocTosiHue BemlecTB. [IoHsATHE 0 MeTo/lax NO3HaHMs B
xuMud. Yuctele BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31€MEHTbl. CHUMBOJIBI XMMHUYECKHUX JIEMEHTOB. IIpocTsie n
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOcUTEIbHAs MOJIEKYJsIpHas Macca. MaccoBast
JI0JI1 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonnuectBo Bemectsa. Monb. MonsipHasgs macca. B3auMocCBsI3p KOJIMYECTBA, MAacChl M 4HCIIa
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®uznyeckue U XUMUYECKHUE SBICHUS. XUMHUUECKas peakluus U €€ MPU3HaKU. 3aKOH COXpPaHEHUS
Macchl BellecTB. XHUMuueckue ypaBHeHus. Kiaccudukanus XMMHUYECKHX peakluid (coeluHEeHHs,
pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMMUYECKOH IOCyIOH, mpaBuiamMu padoThl B JabopaTopuu U IpuéMamMu
oOpatieHus ¢ 1a00paTOpHBIM 000PYJOBAaHUEM, U3YUEHUE U ONUCAHUE (PU3NUECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIECTB, HAOMOJeHne (U3nuecKuX (IUIaBI€HUE BOCKA, TasHUE JIbJla, pacTUpaHUeE
caxapa B CTYyIIKE, KUIIEHUE W KOHJEHCAlUsl BOJbl) U XMMHUYECKUX (FOPEHHE CBEYH, IPOKAIMBAHUE
MEIHON MpPOBOJIOKH, B3aMMOJEHCTBHE MeJa C KHUCJIOTOW) sBJIEHUM, HAONIOACHME W OMNMCAHUE
NPU3HAKOB TMPOTEKAaHUs] XMMUYECKMX peakuui (pas3lio’keHHe caxapa, B3auMOJEHCTBHE CEpHOM
KHCJIOTBI ¢ XJIopuJoM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoJeicTBue
kene3a ¢ pactBopom cosrt Menu (I1), n3ydenue crmocoOOB pas3esieHHs] CMECE: ¢ TTOMOIIbI0 MarHuTa,
¢unbTpoBaHME, BBIApUBAHUE, AUCTUIUIALMSA, XpoMaTorpadus, MpOBEIEHHE OYUCTKU IOBApPEHHOMN
COJM, HAONIOJEHHE M OINUCAaHHE pe3yJbTaTOB IPOBEJCHUS OIBITA, WIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHMsI MacChl, CO3AHUE MOJIETIEH MOJIEKYJI (IIaPOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razoB. CoctraB Bo3nyxa. Kuciaopon — 531IeMEHT M MPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B mpupoje, (uznyeckue M XMMUYECKHE CBONCTBA (pEakiMM TOpPEHHS).
Oxcunpl.  Ilpumenenne kucnopoaa. CrnocoObl TOJIy4YeHHs KHUCIIOpojJa B JabopaTopuu U
npoMbIlieHHOCTH. KpyroBopot kuciopoga B mnpuponae. O30H — amgoTponHas MoJupuKanus
KHCIIOPOJA.

TennoBoit 3¢p¢dexkT XUMHUECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- H
SHAOTEPMHUUECKHE peakuu. TomIMBo: yroiabs U MeTaH. 3arps3HEHHE BO3/1yXa, YCHJIEHUE TAPHUKOBOIO
s dexra, pazpyiieHrne 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiectBo. HaxoxxaeHue Bogopoaa B npupoje, puznyeckue u
XMMHUYECKHE CBOWMCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. Kucnoter u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PactBopbl. HacelmeHHblEe U
HEHACBIICHHBIE PACTBOPBI. PacCTBOPMMOCTH BeIIeCcTB B BoJe. MaccoBas 10y BEIECTBA B PacTBOPE.
Xumunyeckue cBoiicTBa Bonbl. OcHoBaHuA. Poiib pacTBOpoB B IpHpOAE U B JKU3HM YEJIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arpa3HeHUe NpUpoAHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOL.



Knaccudukanmst Heopranmveckux coenuHenuii. Oxcuapl.  Knaccudukaruss  OKCHIOB:
coneoOpa3ymoimue (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) M HeconeoOpasyronme. HomeHkmaTypa
OoKcUI0B. DU3NUYECKHE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHnrne oKCuioB.

OcHoBanus. Knaccudukanuss ocHOBaHUWIl: IMIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuil. ®dusnyeckue M XHUMHYECKUE CBOWMCTBAa OCHOBaHWUU. [lomydyenue
OCHOBAaHMH.

Kucnorsl. Knaccudpukarmust xucnor. Homenknarypa kucinor. Du3MUecKkue M XHMHUYECKHE
cBoMcTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiiarypa coseit. @uzndeckue U XUMUYECKHe cBoMcTBa cotield. [lonmydyenue comnen.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHue COJEepKaHUS KUCIOpoJa B BO3AyXe, IMOJyueHHe, coOupaHue,
pacro3HaBaHME€ M HW3YYEHHE CBOWCTB KHUCJIOpOJa, HAOMIOJEHUE B3aMMOJCHCTBUS BEILIECTB C
KHCIIOPOJIOM W YCJIOBHUSI BO3HHMKHOBEHHUSI M TPEKpalleHHs ropeHus (1okapa), O3HAKOMJICHUE C
oOpasiamMu OKCHIOB M ONMHUCAHUE WX CBOWMCTB, MOJy4€HHE, COOMpaHUE, paclO3HaBaHUE U M3YUYCHHE
CBOMCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopoga ¢ okcuaom wmenu () (Bo3zmokHO
UCIIONIb30BaHUE BHUJEOMATEpUasoB), HaAOMIOJEHUE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOIb,
MCCJIEIOBAHNE OCOOCHHOCTEM pAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, TPUTOTOBJICHUE
pacTBOPOB € ONPEAECIEHHON MAacCOBOW JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOIBI C
MeTalIaMu (HaTpueM M KajiblleM) (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHUATIOB), HCCIEIOBaHUE
00pa3I0B HEOPraHMYECKUX BEIIECTB Ppa3UYHBIX KIACCOB, HAOJIOJCHHE W3MEHEHHUS OKpacKu
WHJMKAaTOPOB B pacTBOpax KHUCJIOT U ILeioYel, u3yueHue B3aumojeictBus okcuga meau (l1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaUlaMH, pPEaKUMi HEeUTpaJM3aluu, I0JIyYeHue
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJHU, PEIICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUYECKUX COSUHEHUN».

Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementos /I H.
MenpaeneeBa. CtpoeHne aTomMoB. XUMHYeCKasi CBsi3b. OQKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble MOMBITKH KIacCHU(PHUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOTHBIX
3JIEMEHTOB (IIENIOYHbIE W MIEIOYHO3EMEIbHBIE METAJUIbl, TajJOoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3zyroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux sneMeHToB J[. . Menneneena.
Kopotkonepuoanas u mmuaHOnepuoanas Gopmsl [leproandeckoit cCTEeMbl XUMUYECKUX JIEMEHTOB
. U. Menneneesa. I[lepmoasl m rpynnel. PHU3UYECKHN CMBICHI IMOPSAKOBOIO HOMEPA, HOMEPOB
MepHo/ia ¥ TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00osiouek aTromMoB TiepBbIX 20 xumuueckux s1emMeHToB Ilepuoanueckoit cucremsl Jl. 1. Menaeneena.
XapakTepucThKa XMMHUYECKOIO 3JIEMEHTa MO ero noijiokeHuto B llepmommyeckoin cucreme 1. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenne [lepuogmdeckoro 3akoHa u [leproandeckoil CHCTEMBbl XUMHUYECKUX DJIEMEHTOB JIJIS
pa3BuTHs Hayku U ipakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHVH.

Xumuueckasi cBsizb. KoBaneHTHas (MOisipHasi U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHULIATEIbHOCTh
XUMHUYECKUX AJIeMEHTOB. lOHHas CBS3b.



Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakluu. [Ipomecchl OKHCIeHUs U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aUMOACHCTBUE TMIPOKCUIA LIMHKA C
pacTBOpamMM KHCJIOT U INEJIOYEH, TPOBEIECHUE OINBITOB, WIICTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKLUU pa3IoKEeHNs, COCTUHEHUS).

Mesicnpeomemnvie ceasu

Peanuszanus MEXIIPEIMETHBIX CBSI3€H IIPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISIETCS 4Yepes3
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX IOHATHM, TaKk M TOHSTUHN, SBIISIOLIMXCS
CUCTEMHBIMU JJIS1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAyUYHOT' 0 LIMKJIA.

OO0me ecTecTBEHHO--HAy4YHBIC MOHATHUSA: HAyYHBIH (DaKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, KJacCU(UKaLus, TepUOJUUHOCTh, HAOMIOIEHHE, SKCIEPUMEHT, MOJICINPOBAaHUE, U3MEPEHHUE,
MOJI€NIb, SBJICHUE.

®usuka: Marepusi, aTOM, OJEKTPOH, IpPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUN 3apsijl, BELIECTBO, TEN0, 00BEM, arperaTHOEe COCTOSIHUE
BEILIECTBA, I'a3, prU3nUecKre BEIMUUHBI, €AUHULIBI H3MEPEHUs, KOCMOC, IIaHeThI, 3BE3/1bl, CoJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPAIBI, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMAEeMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasl peaKust

Ilepnonnueckuil 3akoH. Ilepunoauyeckas cucrema xumuyeckux snemeHToB [I. M. Menneneesa.
CtpoeHue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB XMMHUYECKUX DJIEMEHTOB INEPBBIX TPEX
NEPUOJOB, Kaiuus, KaJbLUd W HMX COECIUHEHUH B COOTBETCTBUU C TIOJOKEHHUEM DJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BellecTBa: BUABI XUMUYECKOM CBsI3U. THUIIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPTraHUYECKUX BELECTB. XMMHUECKUE CBOMCTBA BELIECTB,
OTHOCSIIIMXCA K Ppa3IM4HbIM KJIaccaM HEOPraHWYECKUX COEIUHEHUH, TEHETUYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYECKMX peakUuid IO pPa3InyHbIM MpU3HAaKaM (10 YHCIy M COCTaBy
YUYacCTBYIOUIMX B pEaKIMM BEIIECTB, 1O TEIUIOBOMY 3((}eKTy, IO U3MEHEHHIO CTETEeHEH OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, 10 YYaCTHIO KaTalu3aropa). DK30- U IHJIOTEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPaBHEHHUSI.

[TonsiTue o ckopocTH XuMHuyeckoll peakuuu. [loHsiTHe 00 0OpaTMMBIX M HEOOpPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M I'eTepOreHHbIX peakuusax. [loHaTue o xartanuse.
[lonsTe o xumuueckoM paBHOBecuu. DaKTOPBI, BIAMAIONIME Ha CKOPOCTh XMMHUYECKOH pEeakluu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM,  JJEKTPOHHBIM  OajaHC  OKUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlI€HME YpAaBHEHHUH  OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a SJIEKTPOHHOT 0 OanaHca.

Teopust ANEKTPOIUTUYECKOW JUCCOLMALMU. DIEKTPOJIUTHI M HEdJIEKTPOIUTHL. KaTnonsl,
aHUOHBI. MeXaHM3M JUCCOLMANUU BEIIECTB C PA3JIMYHBIMA BUAAMH XMMHUYECKOH cBA3U. CTeneHb
nucconranui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakumu moHHOro OOMeHa. YCIIOBUS MPOTEKaHWS pEaKUUil HMOHHOrO OOMEHA, IIOJIHBIE H
COKpaIllEHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBOICTBA KHCIOT, OCHOBAaHUM M COJIEM B CBETE



MIPEACTABICHUH 00 AJIEKTPOJIMTUUECKON Aucconnanui. KadecTrBeHHbIe peakiiuu Ha HOHBI. [loHATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
u HeMmeTawioB (Tpadura W anamasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKUUH OT BO3ACHCTBUS PAa3MUYHBIX (aKTOPOB, HCCIIEOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLMALMM KUCJIOT, ILIENIOo4Yed M coJiel
(BO3MOYHO HCIIOJIb30BAHHUE BHJIEO MATEPUAIIOB), MPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakuil HOHHOro oOMeHa (0O0pa3oBaHuE OcajKa, BblAEJICHHE raza, o0pa3oBaHUE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOLIMX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii (TopeHwue,
peakuuu paslIoKEHUs, COENMHEHHUs), pAaclO3HABAHME HEOPTaHWYECKUX BEUIECTB C I1OMOIIBIO
KaueCTBEHHBIX PEaKLUi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTa/uibl 4 MX cOeUHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC CTETICHU
okucnenus. CtpoeHne W (U3HYECKHE CBOMCTBA TMPOCTHIX BEHIECTB — TAJOT€HOB. XHWMHYECKHE
CBOMicTBa Ha TmpuMepe xjopa (B3aUMOJAEWCTBHE C MeTalUIaMH, HEeMeTajulaMd, IIeI0YaMH).
Xnoposogopoa. ConsiHast KHCIIOTa, XAMUYECKHE CBOMCTBA, IOJTyueHue, mpuMeHeHue. [leiictBue xiopa
U XJIOPOBOJIOPO/Ia HA OPTaHM3M YesloBeKa. BaxkHelme XJ10pyu/Iibl 1 UX HaX0XAECHUE B IPUPOJIE.

O6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneH okuciaeHus. CTpoeHue u (pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJIOTpOonHble MOAU(PUKALMKA KHCIOpOJa U cepbl. XHUMHUYECKHE CBOWMCTBAa CEpHI.
CepoBonoposi, cTpoeHHe, (PU3NUECKUE U XUMHUYECKHe cBOicTBa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas KucinoTa, (QU3MYECKHME U XUMHUYECKHe CcBoilcTBa (oOmMe Kak
IpeJCTaBUTeNs Kijacca KUCIOT M cnenuduueckue). XUMHUYECKHE DPEaKIMHU, JIeXKallie B OCHOBE
IPOMBIIIJIEHHOTO CII0c00a MoMy4eHHst cepHOi kucnoTel. [Ipumenenne ceproii kuciaotel. Conu cepHOi
KHCJIOThI, KaUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxnaeHue cepsl U €€ COeAMHEHUI B MpPUPOJE.
XVUMHYECKOE 3arpsi3HEHUE OKpY)Kalolleld Ccpelbl COEIUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPAIIECHUS.

OO0mras xapakrepucTika 371eMeHToB VA-rpynmsl. OcOOEHHOCTH CTPOSHHs aTOMOB, XapaKTEpHbIE
CTENEHM OKHCIEHHUS. A30T, pacHpOoCTpaHEHUE B MpHUpoAe, (puU3Mueckue U XUMHUYECKHE CBOMCTBA.
KpyroBopot a3zora B mpupoae. AMMHak, ero (pu3sM4eckue M XMMHUYECKHE CBOWCTBA, MOJIyY€HUE U
npuMeHeHne. CoinM aMMOHUS, UX (U3NYECKUe U XMMUYECKHEe CBOMCTBaA, MpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHMA. A30THas KHCIIOTa, € moyydeHue, Gpu3ndeckue U XMMHUYECKHe CBOMCTBA
(o0mue Kak MpeACTaBUTENs Kiiacca KUCIOT M crnenududeckue). Mcmonp30BaHre HUTPATOB M COJIEH
aMMOHHSI B KadeCTBE MHHEPAIBHBIX YHOOpeHH. XWMHYECKOe 3arps3HEHUE OKPYXKAroIIeH Cpembl
COCMHEHUSIMU a30Ta (KUCIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa, MOYBBI M BoJN0EMOB). Docdop,
aJIoTponHble Moaudukauu gocdopa, puzndeckue U xumuueckue cpoiictra. Okcua pocopa (V) u
dbocdopnas kuciora, puznyecKkrue 1 XUMUYECKHE CBOMCTBA, moinydeHue. Mcnons3oBanue gocdartos B
Ka4eCTBE MHHEPAIBHBIX yI00OpEHUH.

OO6mas xapaktepuctuka 31eMeHTOB IVA-rpynmbel.  OcoOeHHOCTH  CTpPOEHHS  aTOMOB,
XapaKTepHble CTENEHW OKUCIIEHUS. YTIEpoJ, aUIOTPOINHble MOAM(DUKALMHU, pacHpOCTpaHEHUE B
npupone, (usnueckue M XUMUYECKHe cBoiicTBa. Ancop6ius. KpyroBopoT yriepoga B mpupofe.
Oxkcuasl yriepoja, ux (pu3MUeckre W XUMHUYECKHE CBOMCTBA, JEWCTBHE Ha KHUBBIE OPTraHU3MBI,
MOJYyYCHHE M TMPUMCHEHHE. DKOJOTHUECKUE MPOOJIeMBbl, CBsi3aHHBIE C okcuaom yriepoaa (1V),
THIIOTe3a II00aJbHOr0 MOTEIUICHUS KIIMMAaTa, TApHUKOBBIN 3P QeKT. YTonbHas KUCI0Ta U €€ COH, UX
¢usznueckue M XUMHUYECKHE CBOWMCTBA, MOJydyeHHWe U NpuMmeHeHue. KauecTBeHHas peakuus Ha



KapOOHaT-MOHBL. Vcronb30BaHNe KapOOHATOB B OBITY, MEAULMHE, NPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

ITepBoHavanbHbIE MOHATHSI 00 OPraHUYECKUX BELIECTBAX KAK O COCIMHEHUSX yriepojaa (MeTaH,
9TaH, OTWIEH, aleTWIeH, 3TaHOJ, TJMLEPUH, YKCycHass Kuciora). IlpupoaHble HCTOUYHUKU
YTJI€BOJOPOAOB (Yrojib, IPUPOIHBIA Ta3, HEPTH), MPOAYKTHl UX TEepepadoTKu (OCH3MH), UX POJb B
OBITY ¥ TpOMBILIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKN BaKHBIX BEILIECTBAX: JKUPAX, OelKax, yriaeBojax
— ¥ MX POJIM B KM3HM ueloBeKa. MaTepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHWYECKUX
COCTUHEHUN.

KpemHuii, ero gusnueckue U XUMHUYECKHUE CBOMCTBA, MOTydyeHUEe U npumeHeHue. CoequHeHus
KkpeMHust B npupojne. OOmme npencrasieHus o0 okcuae kpemuus (IV) U KpeMHHEBOW KHCIOTE.
CunmKkarel, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTU. BakHeH e CTPOUTEIbHBIE MaTEPUAIIbI:
KEepaMuKa, CTEKJIO, LIeMeHT, OeToH, xesne300eToH. IIpobimembl 06e30I1aCHOrO HUCMOIb30BaHUS
CTPOUTENIbHBIX MaTepPHUaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX pEaKUuil Ha XJOPHUI-UOHBI M HAOJIIOJICHHE INPU3HAKOB MX IPOTEKaHHs, OIBITHI,
oTpakaromue (QU3MUECKUe W XUMHUYECKHE CBOMCTBAa Tajlor€eHOB M HUX COEAMHEHUHl (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3lamMu XJOPUJOB (TaJIOT€HUIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H €€ COoenMHEHWSMH (BO3MOXKHO  HCIOJB30BAHUE
BUJEOMATEpHUaoB),  HaOmoAeHHWe  mpouecca  oOyrJMBaHUS ~ caxapa  Hoj  JeiicTBuemM
KOHIIGHTPUPOBAHHON CEpPHOM KHUCIOTBHI, U3y4yeHHE XHUMMUYECKHMX CBOWCTB pa30aBlI€HHON CEepHOM
KHCJIOTHI, TPOBEJICHHE KadeCTBEHHOW peakuuu Ha cyiab(haT-moH U HaONIOJeHHE MpH3HAaKa &
IPOTEKaHus, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMcTBaMHM a30Ta, (ochopa U UX COCAMHEHUH
(BO3MOKHO HCHOJb30BaHUE BHJIEOMATEpUANIOB), OOpa3liaMd a30THBIX U (GOoChOpPHBIX yIOOpEHHUH,
HoJy4eHue, coOupaHue, paclio3HaBaHUE U M3Y4YEHHUE CBOMCTB aMMHaka, MPOBEJACHUE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (hochaT-MOH U U3yueHUE MPU3HAKOB UX MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOYKHO HCIOJIb30BaHUE BHUJEOMATEPHAIIOB),
U3ydyeHHe Mojieleld KpUCTANIMYEeCKUX peIméToK anMmasa, rpadura, QyiiepeHa, O03HAKOMIICHHE C
IpoIlecCOM  aJCcOpOLMU  PACTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM U yCTpOICTBOM
IpPOTUBOTa3a, MOJy4YeHHE, COOMpaHue, paclo3HaBaHME U H3Y4YEHHE CBOMCTB YIJIEKHUCIOrO Tasa,
IPOBEJICHNE KAYECTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAaT-MOHBI U HM3y4€HUE IPU3HAKOB HX
OPOTEKaHHs, O3HAKOMJIEHHE C  MNPOAYKIMEH  CHIMKAaTHOM  NPOMBINUIEHHOCTH,  pELIeHHe
IKCHEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BaxxHele HeMeTaIbl U UX COAUHEHUS.

Metanibl M X COeIMHEHHS

OO01mas xapakTeprUCTUKa XUMUYECKUX 3JIEMEHTOB — METAVIOB Ha OCHOBAHHM UX IOJOXKEHHS B
[lepnonuueckoii cucreMe xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTauIoB. MeTajinueckas CBsI3b U MeTaJUIMYecKasi KpUCTAITMUECcKas petéTka. DIeKTPOXUMUYECKUN
psan HampspbkeHuid MetayuioB. dusnueckue M XMMHYECKHE CBoOMcTBa MeTayioB. OOmue crnocoOsbl
noJiyueHus: MetaioB. [IoHsITHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrnaBsl (CTalib, YyT'yH, TIOPAIIOMUHUM, OpOH3a) M UX MPUMEHEHHE B OBITY M IIPOMBIIIIIIEHHOCTH.

[Ilenouynsle MeTaibl: nosiokeHue B Ilepuoanueckoil cucremMe xumuueckux snemeHtos I M.
MenzeneeBa, CTpoeHHE MX aTOMOB, HaxoxkjaeHue B mpupone. Puznueckue U XMMHUECKHE CBOWCTBA
(Ha mpumepe Hatpus U Kanus). OKCUABI U TUAPOKCHUIBI HATpHUs U Kanus. [IpuMeHeHue IenodHbIX
METaJUIOB U UX COCIUHECHUN.

[IlenoyHo3emMenpHbIE METAUIBI MAarHUM W KajbLWi: TonoxkeHue B llepumoandeckor cucreme
xumudeckux snemeHToB [[. WM. MenpgeneeBa, CTpO€HHME HX aTOMOB, HaXOXKJICHHE B MPHUPOJIE.



Ouznyeckue U XMMHUYECKHUE CBOMCTBA MarHus M Kainblus. BaxkHelne coeuHeHNs KajabIus (OKCUJ,
rUAPOKCH I, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme xummuyeckux saemeHtoB [l W
MenneneeBa, cTpoeHHe aToMa, HaxoxkaeHuWe B mpuponae. Pu3nmyeckue U XUMHUYECKHE CBONCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AITFOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckoin cucreMe xumuueckux snemeHToB J[. M. Menneneena,
CTPOCHHE aToOMa, HaXOXJACHHE B npupoje. OPu3nyueckrue U XMMUYECKUE CBOMCTBA xkene3a. OKCUlbl,
rugpokcunl u coun kenesa (1) u sxenesa (111), ux cocras, cBOMCTBA U MOTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0pa3llaMd METaUIOB M CIUIaBOB, UX (PU3NYECKUMHU CBOWCTBAMH, H3Y4YECHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KAJIbLIUA U HATPUs C BOJOM (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHHs Kele3a B KHUCIopoje (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), MPU3HAKOB NPOTEKaHUS KAuEeCTBEHHBIX PEAKIUW Ha HOHBI:
MarHus, KaJIbII¥s, aAIFOMUHAS, [THHKA, xene3a (1) u xemesa (I11), menu (1), Habnronenne u onmcanue
MPOLIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMM HATPHS, KIS M KalblMs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HUCCIeN0BaHHEe aM(OTEPHBIX CBONCTB THUIAPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA, pEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BajkHeie MeTasibl U UX COSTUHEHUSY.

XuMHus M OKpyXaoLias cpeaa

BemectBa u MmaTepuansl B IMOBCEAHEBHOW >KM3HH 4YeJOBeKa. bezomacHoe HCHOIb30BaHUE
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 05KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpeanl (mpeaenbHas JomycThUMas KOHIIEHTpaIus
BeniecTs, gainee — [1/IK). Ponp XxuMuu B penieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpeomemnuwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU U3YYCHUU XMUMHH B 9 Kilacce OCYIIECTBISIETCS Yepe3
UCIIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYUHBIX TIOHATUH, TaK U TOHSATHH, SBISIOUINXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAyUYHbIE TOHSATHS: HAy4YHBIH (PakT, THUMOTE3a, 3aKOH, TEOPHs, aHAJU3,
CUHTE3, KJacCU(pUKaIUs, NEPUOANYHOCTb, HAOIIOIEHNE, IKCIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE,
MO/JIeJb, SIBIIEHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOTOTHsI, MaTEPHUATIBI.

®dusnka: MaTepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, H30TOIIbI,
PaIuoOaKTUBHOCTh, MOJIEKYJa, IICKTPUICCKUN 3apsijl, MPOBOJIHUKH, MOTYIPOBOJIHHUKH, TUIICKTPUKH,
(GOoTORIEMEHT, BEIECTBO, TeNo, OOBEM, arperarHoe COCTOSHUME BeIecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIITMYECKAsl PEeHIETKa, CIUIaBbl, (PM3MUECKUE BEITUYHMHBI, SAUHHIIBI U3MEPEHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEpAJIbHBIE YAOOpEHUs,
MHUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHUHEpAIbI, TOPHBIE MOPOJbI, MOJE3HbIE HCKOMAEMBbIE,
TOIUITMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTAaThl OCBOSHHS IPOrPAMMbl OCHOBHOT'O 00ILIEero 00pa30BaHus JOCTUTAIOTCS
B X0Jle¢ 0OyYeHHs] XMMUU B €IMHCTBE Y4eOHOH M BOCHUTATEIbHOH AEATENbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUHCKUMM COLUOKYJIbTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH,
OPUHATBIMH B OOILIECTBE MpaBWJIaMH W HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IHpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALUU 00YyJarOLIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJACTBOBATHCS CHCTEMON
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAlUN U PACIIMPEHHUE OINbITA JIEATECIBHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUICHHMsSI K OTE€YECTBEHHOMY KYJBTYpPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACIICIMIO0, TIOHMMAaHMs 3HAUCHUS XWUMHYECKOW HAayKH B JKH3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJaJeTh JOCTOBEPHON HHpOpMALUEl O MNEepeloBBIX AOCTHKEHUSIX U OTKPBITHIX
MHUPOBOW U OTE€UYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 yCTpoicTBE MUpa U
00I111eCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABJICHNS O COLMAIbHBIX HOPMAaxX U IIPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE,
KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, YyueOHO-HCCIe0BATENbCKOM,
TBOPYECKOH M IPYTUX BUJAX JIESATEIbHOCTH, FOTOBHOCTU K pa3HOOOpa3HON COBMECTHOH €ATEIbHOCTH
IpY BBIIOJHEHUN YYEOHBIX, TO3HABATENBHBIX 3ajad, BBIMOJHEHUH XHMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHHUIO U B3aMMOITOMOIIM B IIPOLIECCEe STOM
y4eOHOI N1esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEIEHUE U IMOCTYINKHU CBOMX TOBapHUUIEH C
MO3UIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSL:

MHPOBO33PEHUYECKHUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW PEaKIMM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YDOBHIO Pa3BUTHs HAayKH M COCTaBJISAIOLIME OCHOBY JUIsl TOHMMAaHUS CYLIHOCTU
Hay4YHOH KapTUHBI MHpa, TpPEICTaBlIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS MPUPOIHI,
B3aUMOCBS35X YEJI0BEKA C IPUPOJHON CPEOH, O POIU XMUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJIEHHbIE Ha IIOJyYE€HUE HOBBIX 3HAHMM IO XUMHUH,
HeoOXoauMble s OOBSCHEHHMs HaONIOJaeMbIX IMPOIECCOB M SBJICHMH, IO3HABATEJbHOH,
UH(POPMALIMOHHOM M YUTATENBCKOM KYNbTYphl, B TOM YHCJE€ HAaBBIKOB CaMOCTOATENBbHOM pPabOThI €
yu4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypoil, JOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

uHTepec K OOy4YeHMIO M TIO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMUI0, TPOEKTHOH M HCCIENOBATEIbCKONW IESATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lalbHeHIIeM;

4) ¢popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

OCO3HaHUE LICHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3/I0pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUNA U HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsl, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTH COOJIIO/IEHHsS TpaBUil O€30MacHOCTH TMpU
0OpaleHnN ¢ XUMUUYECKUMHU BELIECTBAMH B OBITY U PEAIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO MPO(ECcCHii U Tpyna Pa3InyHOTO poJia, YBAKEHUE K TPYAY
U pe3yapTaTaM TPYIOBOM AEATEIBbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS NMPEIAMETHBIX 3HAHUN



10 XMMHUH, OCO3HAHHBIN BHIOOP MHAMBHUIYATHLHON TPACKTOPUH MPOAOIKEHHUST 00pa30BaHUs C yU4ETOM
JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH,
YCIENMHOW MPOPECCHOHANBHON JCSITEILHOCTH W Pa3BUTUS HEOOXOTUMBIX yMEHUW, TOTOBHOCTH
aZlanTUPOBATHCS B TPO(ECCHOHATILHOM CpeJie;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

HKOJIOTHUYECKH TEJIeCO00Pa3HOE OTHOIICHHUE K MPUPOC KaK UCTOYHHUKY KU3HU HA 3eMJie, OCHOBE
e€ CyIIecTBOBaHHMsI, TIOHUMAHKE IEHHOCTH 3J0POBOTO M 0E30MacHOTr0 o0pa3a >KM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MYECKOMY W TICUXHYECKOMY 30POBBIO, OCO3HAHHUE IIEHHOCTH
coOroIeHHs TTpaBUil 0€30ITaCHOTO TIOBEACHHS IMPH pabdOTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIlUsX,
YIPOXKAOUIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TOJIydaeMble MPU HU3YYECHUU XUMHUH, JUIS pElIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KAOIIEeW MPUPOJHON CPENOM, JJIs MOBBIMIEHUS YPOBHS SKOJOTMYECKON KYIbTYpHI,
OCO3HaHHUA TJ00aJBHOrO XapakTepa IKOJIOTMYECKUX MPOOJIeM U IMyTel UX pelleHHs] MOCPEACTBOM
METOJIOB XMMHH, 3KOJIOTMYECKOTO MBILIJIEHUS, YMEHUS PYKOBOJACTBOBATHCA MM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTrampeaMETHBIX pe3YJNbTAaTOB BBIACISIOT 3HAUUMbIE IS (OpPMHUpPOBAHUS
MHUPOBO33pCHHUST OOIEHAYYHBIC TOHATHS (3aKOH, TEOpHWsS, NPHHIMUII, THUIIOTe3a, (akKT, CHUCTEMA,
MPOIIECC, JKCIEPUMEHT M JPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaAMeTax M IO3BOJIIOT HAa OCHOBE 3HAHHMHA W3 ATHUX IPEAMETOB (HOPMHUPOBATH IMPEACTABICHHE O
LEJIOCTHOW HaydyHOW KapTHMHE MHpa, U YHHUBEpCaJbHbIe Y4eOHBbIE IEHCTBUS (TIO3HABATENBHBIE,
KOMMYHUKATHUBHBIE, PEryJSTUBHBIC), KOTOphIE oOOecreunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMEHHS UCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINUIEHUS MPH OCBOCHUW 3HAHWW: PACKPHIBATH
CMBICJI XUMHYECKUX TOHITHH (BBIIETATh X XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3h C
IPYTMMH TIOHATHSMHU), UCHOIB30BaTh TMOHSATHS Ui OOBSICHEHHs OTAETbHBIX (DAKTOB M SIBICHUH,
BBIOMpATh OCHOBAHMUS U KPUTEPHUH JUIS KIAaCCH(PUKAIUU XUMHUYECKHX BEIIECTB U XUMHYECKHX
peaKkiuii, ycTaHaBJIMBaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH H3y4eHHUs, CTPOUTH
JIOTUYECKHE pacCyXJeHUusl (MHIYKTUBHBIC, JEIYKTUBHBIC, MO aHAJOTUM), JeJaTh BBIBOJBI W
3aKJIIOUCHUS

YMEHHE TPUMEHSATh B TIPOIECCe TO3HAHMUS TOHATHS (MIPEIMETHBIE M METaNpeJAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHN, WCIOJIb3yeMble B XHUMHUH, TMPeoOpa3oBhIBATh IMMHUPOKO
MpPUMEHSEMbIE B XUMHUU MOJICTbHBIE TPEJACTABICHUS — XUMHUYECKMA 3HAK (CHMBOJ DJIEMEHTA),
xuMH4deckas popmysa U ypaBHEHHE XMMHUYECKON peaklud — MpU PEelieHUuH Y4eOHO-TI03HaBaTeIbHBIX
3a7a4, C Y4ETOM ITHUX MOJENIBHBIX NPEACTABICHUN BBISABISIT U XAPAKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH, BBISBIATH 00IINE
3aKOHOMEPHOCTH, MPUUYMHHO-CIIECJCTBEHHBIE CBSI3M W NPOTHUBOPEUMS B HU3y4aeMbIX Mpoleccax |
SIBJICHUSX.

ba3zoBble nucciiegoBarebckue 1eMcCTBUA.

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauecTBE OCHOBBI I (OPMUPOBAHHUS THUIIOTE3Bl MO TPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

NpPUOOPETEHUE OMbITa MO IUIAHHPOBAHWIO, OPTaHU3AIMH W TPOBEICHUI0 YYCHHUYECKUX
SKCTICPUMEHTOB, YMEHHE HAOJI0/IaTh 3a XOJOM IPOIecca, CaMOCTOSTEIHHO IMPOTHO3UPOBATH €r0



pe3ynbTar, (OpMyIMpOBaTH OOOOLICHUS M BBIBOJABI [0 pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
MCCJIEI0BAHMS, COCTABIATh OTUYET O MPOJIETaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEHHUE BbIOMpPATh, aHAIN3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALUIO Pa3IUYHBIX BUAOB U
GopM IpeacTaBiICHMs, NOJIYYaeMyH0 M3 pa3HbIX HCTOYHHMKOB (Hay4yHO-IIOMYJIIpHAs JMTEparypa
XUMHUYECKOTO COJEpXKaHMs, CIPaBOYHBIE IMMOCOOMsA, pecypchl VMHTepHETa), KPUTUYECKH OIICHUBATh
IPOTHBOPEUYMBYIO M HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHATh Pa3IMuYHble METOJbl U 3aIpOChl MPH IMOMCKE W OTOOpe MH(POpPMaLUU U
COOTBETCTBYIOLMX JaHHbBIX, HEOOXOIMMBIX sl BBIIOJHEHUS YYEOHBIX M IIO3HABATENIbHBIX 33734
ONpeNeNIEHHOT0 THMA, TNPUOOPETECHHE OIbITa B O0JACTH HCIOJBb30BaHUS HMH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIQZEHHE KYJIbTYPOW aKTHBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEJILHO BHIOMpATh ONTUMAIbHYIO (OpPMY MpeAcTaBIeHUs UHPOPMALUU
U WIIIOCTPUPOBATh pelllaeMble 3aJjaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (popmamu
rpaduKy 1 UX KOMOMHAILTUSIMH,

YMEHHE WCIOJb30BaTh M aHAIM3MPOBATh B TMpolecce Y4YeOHOH M HMCCIEeNOBATEIbCKOU
JeSITeIbHOCTH MH()OPMAIIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOI'O XO3sIMCTBAa U TPAHCHOPTA HA
COCTOSIHUE OKpYXKaroIlel MPUPOJAHOM Cpe/bl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

YMEHHSI 33J]aBaTh BOIPOCH (B XOJe Muayiora u (MJM) AUCKYCCHH) O CYIIECTBY OOCYKIaeMOu
TeMbI, (OPMYJINPOBATH CBOM MPEIOKEHNS OTHOCUTENIBHO BHIMOJIHEHU NPeI0KEHHON 3ajauu;

YMEHUS HpPEJCTaBIATh MOJTY4YEHHBbIE Pe3yJbTaThl IMO3HABATEIbHON ESITEIbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTaX; JielaTh MPE3EHTALMIO0 PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO0 3KCIEPUMEHTA
(J1abopaTopHOTO OIBITa, JIAOOPATOPHOUW PabOTHl MO MCCIETOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO
IPOEKTa);

yMEHHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATENbHOM W
HCCJIEIOBATEIbCKOM JIEATENIBHOCTH MPHU PEIIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE y4é€Ta OOIIMX
MHTEPECOB M COIJIaCOBAHMS MO3UIMH (00CYyX/IeHHsA, OOMEH MHEHMSIMHM, «MO3TOBBIE IITYPMBD»,
KOOpJMHALUsSI COBMECTHBIX JIEHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLICHKE KAaueCTBA BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcabHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOSITENIbHO OIpPEAeNsaTh LENu JAeATeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBISATH,
KOHTPOJHMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIIbHOCTh, BEIOMpPATh Hambosiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] yUeOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO COCTABIAThH
WIN KOPPEKTHPOBATh MPEUIOKEHHBIM aJrOpUTM JEWCTBUM IPU BBINOTHEHUW 33JaHUN C Y4ETOM
MOJTyUYeHUs HOBBIX 3HAHUH 00 wH3ydaeMblX OOBEKTaxX — BEUIECTBAX M pEaKIUsiX, OILIEHHWBATh
COOTBETCTBHUE IOJIyYEHHOT'O pE3yJIbTaTa 3asBICHHOM LIE€JIM, YMEHUE MCIIOIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 00S3aTENbHOTO  COJEpKaHUS,
YCTQHOBJICHHOTO  JIaHHOM  QenepaibHOM  pabouelt  mporpaMMoi,  BBIJCHSIOT:  OCBOECHHBIE
00y4aromyUMUCs Hay4YHble 3HAHHs, YMEHHUS U CIIOCOOBI JAeWCTBUH, crienupuyeckue Uil MpeIMeTHON
ob0nmactn «XuUMHS», BUIBl ACSITEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTalu,
peoOpa30BaHUIO M IPUMEHEHHIO B Pa3JINYHbIX YUEOHBIX U HOBBIX CUTYalHUsX.

K kon1y o0yuyenus B 8 kjacce nmpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaxaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:



. pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHSITHUM: aToM, MOJIEKYyJa, XUMHUYECKHUI
9JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAs M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHasi M MOJIEKYyJsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJIsl XMMUYECKOTO JJIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00BEM, OKCHUIL,
KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHHUS, XUMHUYECKas peaklus,
KJacCU(pUKalUs peakUUuid: peaklUu COCOUHEHMs, pPEaKIHHU pPAa3JIOKEHUS, PEeaKklUd 3aMEIIeHus,
peakuu oOMeHa, 5K30- M HHAOTEPMHUECKHE PEaKIUH, TeIuioBoM 3¢ddekr peakuuu, sapo atoma,
AIIEKTPOHHBIN CJIOH aTroMa, aTOMHas OpOHWTal b, PagUyC aTOMa, XUMHYECKas CBs3b, MOJSIpHAs U
HENoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBas oS
BellecTBa (IIPOLEHTHAs KOHIIEHTPAIlKsl) B paCTBOPE;

o WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX TIOHSATUH U TPUMEHSATb 3TU
MOHSITUS MIPU OMUCAHUH BEIIECTB U UX MPEBPAIICHUL;

o UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJUKY JMJI COCTaBi€HHUS (HOpPMYN BEUIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIUit;

o OTNpEAENATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb
OKHUCJIEHUS 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHUHAUIEKHOCTb BEILECTB K ONPEACIEHHOMY
KJIaCCy COENMHEHHH 10 (¢GopmynaaM, BHJI XHUMHUYECKOW CBsI3M (KOBaJeHTHasT U HOHHAs) B
HEOPraHMYECKUX COCAUHECHUSIX;

. packpsiBaTh cMbica [lepuoanueckoro 3akona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
MOHMMAaHUE TEPHOJNUYECKONH 3aBHUCHUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT HX IOJOXKEHHS B
[lepuoanueckoi cucreMe, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

. OMHCHIBATH M XapakTepu3oBaTh TabmuuHyto ¢opmy [leprmogudeckoil CHUCTEMBI
XUMHYECKUX DJIEMEHTOB: pa3iHuyaTh IMOHATUS «rJaBHas nonarpynmna (A-rpynma)» U «1ododHast
noarpymnmna (b-rpynmna)y, mansie u 00JIbIINE MEPUOIbl, COOTHOCUTH 0003HAUYCHUSI, KOTOPBIE UMEIOTCS B
tabmuue «llepuonuueckas cucrtema Xxumuueckux snemeHToB JI. VM. MeHnzaeneeBa» ¢ UYUCIOBBIMHU
XapaKTEepUCTUKAMHU CTPOEHHs] aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
3JIEKTPOHOB U paclpeiesieHue X MO 3JIEKTPOHHBIM CIIO0SIM);

. KJ1acCcu(UIUPOBaTh XMMHMUECKUE 3JEMEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHE
peakuuu (1o YMCIy U COCTAaBY YYacTBYIOIUX B pEaKLUU BEIIECTB, MO TEIIOBOMY 3D (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, TIOJTBEpKJasi OIMCAHUE TMPUMEPAMU MOJIEKYISPHBIX YypaBHEHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIUi;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HX Kauye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B Pa3TUYHBIX YCIOBUSX;

. BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MacChl BEILECTB, MacCOBYIO
JIOJI0 XMMHUYECKOTO 3JeMeHTa Mo (GopMyle COEAMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIni;

. IIPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHOW AEATEIbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMAaTU3AINIO0, KIacCu(UKAIINIO, BBIBIEHHE NMPUYMHHO--CIIEACTBEHHBIX
CBsI3€M — NJI M3y4eHUs] CBOMCTB BEUIECTB M XMMHUYECKHUX DPEaKIMH, €CTECTBEHHO-HAyYHbIE METO/IbI
NO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN);

o clieoBaTh MpaBUjaM  TOJB30BaHUS XUMHUYECKOW TMOCYAOH U JabOpaTopHBIM
000py0BaHUEM, a TAKXKe IpaBUIaM OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO
BBITTOJIHEHUIO J1a0OpPAaTOPHBIX XMMHYECKHX OMNBITOB IO IMOJYYECHHIO UM COOMPAHUIO Ta3000pa3HBIX



BEIIECTB (BOJOPOJAa M KHCIOPOJa), TPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOW JOJeH
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBAaTb M IMPOBOAUTH XUMHUYECKHE DKCIIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB LIEJOYEH M KUCIOT C MOMOIIBIO WHAMKATOPOB (JakMyc, ¢peHondraiens,
METUJIOPAHXK U JPYTHUE).

K kon1y o0yuenus B 9 kjiacce npeMeTHbIEe pe3yIbTaThl HA Ga30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

o pPacKpbIBaTbh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: XHMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, AaHHMOH, IIPOCTO€ BEUIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
JNEKTPOOTPHULATEIBHOCT, CTENIEHb OKUCIICHUS, XUMHYECKAsh PEaKLMsl, XUMUYECKasl CBA3b, TEILIOBOU
3¢¢dexT peakuuu, MOJb, MOJSAPHBIA  00BEM, pPAcCTBOpP, AJIEKTPOJIMUTBHI,  HEIIEKTPOJIMTHI,
JIEKTPOJINTUYECKAS IUCCOLMALIMS, PEAKIIUM HIOHHOIO OOMEHA, KaTajau3aTop, XMMUYECKOE pAaBHOBECHE,
oOpatuMble U HEOOpAaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKUCIIUTEINb,
BOCCTaHOBUTEJIb, OKUCJIEHHE M BOCCTAHOBJIEHUE, AJUIOTPOINHUs, aM(POTEPHOCTb, XMMUYECKas CBS3b
(KOBaJIeHTHas, NOHHAs, METAJJIMYecKas), KpUcTalInyeckas peleérka, Koppo3us METaJUIOB, CILIaBhl,
CKOpPOCTh XUMHUYECKOW peakluy, IpeAesbHO JonycruMas koHnenTpanus 1IJIK BemecTsa;

o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IIOHATUH W HPUMEHATH 3TU
HOHSITHS [TPU ONTUCAHUU BEILLECTB U UX IPEBPAIIECHUN;

o UCIOJb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBI€HMS (OpMYyJ BeEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

o OIIPEAEIATh BAJIEHTHOCTD U CTENIEHb OKUCICHHUS XMMUUYECKUX JIEMEHTOB B COCIMHEHUAX
pPa3JIMYHOTO COCTaBa, NPHUHAMIEKHOCTh BELIECTB K ONPEACIEHHOMY KIJIACCY COCOUHEHUN 10
dopMynaM, BUJ XUMHYECKOH CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas)) B HEOPraHMYECKHX
COCIMHEHUX, 3apsA] MOHA IO XMMHYECKOHl (opMyie, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHMM, TUII KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTIO BEILIECTBA,

o packpbiBaTh cMbica Ileproanyeckoro 3akona /. 1. MenzeneeBa u 1€EMOHCTPUPOBATH €r0
NOHMMAaHUE: OIKChIBaTh U XapakTepus3oBarh TalOiauuHyro (opmy Ilepuoanueckoil cuctemsl
XUMHYECKMX DJIEMEHTOB: pa3inuyaTh IOHATUS «rJaBHasg noiarpynna (A-rpynma)» U «1mododHast
noarpynna (b-rpymnmna)», masnsie 1 0oJbIINe NEPUOIbI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE UMEIOTCS B
NepUOJIMYECKO TabnuIe, C YHCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj spa, OOIIee YUCIIO AIEKTPOHOB U PACHPECIIEHNE UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB U UX COCAMHEHUUN B
Ipejienax MaJlbIX EPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

. KJIacCCU(UIUPOBATh XMMHUYECKHUE ASJIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XHUMHUYECKHE
peakuuu (MO YHUCIYy W COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, Mo
U3MEHEHUIO CTETIeHEel OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

. XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME U crneuu(pUYecKue XUMHUYECKHEe CBOWCTBA
IPOCTBIX M CJOXHBIX BELIECTB, MOATBEPXkAAs ONHCAHME NPUMEpPAMU MOJEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIN;

. COCTABJIATh YPAaBHEHUS JJICKTPOJUTUYECKOM IUCCOLMALMU KHUCIIOT, LIEN0YE U COJIEH,
MOJIHBIE M  COKpalll€HHbIE YpaBHEHHUS peakuuid HOHHOrO oOOMEHa, YypaBHEHHUS peaklui,
MTOATBEPKIAOIINX CYIIECTBOBAHNE T€HETUYECKOM CBA3M MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

. pacKpbIBaTh CYHNIHOCTb OKHMCIIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIHMM IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

o IIPOTrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMs, BO3MOXKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;



. BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChbl BEIIECTB, MaCCOBYIO
JIOJI0 XMMHUYECKOIro 3jJeMeHTa 1o (GopMyle COEAMHEHHs, MacCOBYIO JIOJIIO BEIECTBA B pPacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKlIvH;

o coOyogaTh IpaBWiIa  IOJB30BAaHUS  XMMHUYECKOHM Iocynoll U 1abopaTOpHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSAMH IO
BBITIOJIHEHUIO J1a0OpPAaTOPHBIX XMMHYECKHX OMNBITOB O IMOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX
BEILIECTB (aMMHaKa U yIJIEKHCIIOro rasa);

. IIPOBOJUTH PEAKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB Pa3jIWYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMUA-, HOAU-, KapOoHaT-, pochaT-, CUIMKaT-, cyibdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHMSI UM HMOHBI M3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

o IIPUMEHSTh OCHOBHBIE OIIEPALIMM MBICIUTEIBHOW ACSATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, O0OOIIEHME, CHCTEMAaTU3allMI0, BBISIBICHHE IPUYUHHO-CIEICTBEHHBIX CBSI3eW — JUId
W3YYEHHUs CBOMCTB BEIECTB MU XMMMUYECKHUX PpEaKLUN, €CTECTBEHHO-HAYYHBIE METOIbI ITO3HAHUS —
HaOJr0IeHue, U3MEPEHUE, MOJIEIIMPOBAHUE, SKCIEPUMEHT (peasIbHbII U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanvecrso yacos JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
°n/m
NPOrpaMMblI Bcero pecypceel

Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BakHast 00J1aCTh

1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢c
NeSITeIIbHOCTH YeJIOBEKa

1.2 BewecTBa 1 XuMuieckue peakiuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

B .K ! 0

2.1 OSAy%. RUCHOPOA. LOMATHE O 6 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCcHuJgax
B I

2.2 OAOPOALLIOIBITHE © KHEIOTax 1 8 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COJISIX
Boga. P L 0

2.3 A8 TACTBOPEL. HIOHATHE O 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
O

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COCIIMHEHUU

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
Xumuueckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[lepronnueckuii 3aKOH U
3.1 [Tepuoanueckas cucrtema 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
XUMHYECKHX 3eMeHToB /1. M.
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Mennene-eBa. CTpoeHue atoma

3.9 Xumnueckas cBA3b. OKHUCIUTEILHO- 8
' BOCCTAHOBHTEIIHHBIC PEAKIIUH

Wroro no pazueny 15

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
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HaumeHoBaHue pa3jiejioB U TeM

9 KJIACC

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/
NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIEe PeCypChl
Pa3zgea 1. BemmecTBO M XUMH4YeCKHEe peakuu
I1 OyieHue i
11 OBTOPEHIE 1 YTIYOIICHHE SHAIH 5 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JielioB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX
1.2 5 P 4 Bu6mmotexa LIOK https://m.edsoo.ru/7f41a636
peaxmii
DJIEKTPOTUTHYECKAS TUCCOIHALINS.
1.3 P g Hat 8 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIH B PACTBOpax
Hroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
OO61as xapakTepuCcTHKa ec
2.1 THAT XAPAKTCPHOTHIA XIMHATCCIIX 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnoreka LHOK https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u 7 bub6mmoreka LIOK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCANHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTa/sIbI M X COCIUHEHU S
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO01111e CBOMCTBAa METAJIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiime Metasuibl 1 UX COSIUHEHUSI 16 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
4.1 S:JEZ:{T ¥ MATCPHAIIEL B KH3HH 3 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOe Bpems 3 bubnnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. Xumusa, 8 kmacc/ Tabpuensa O.C., OcrpoymoB WN.I'., CmagkoB C.A., AKIHOHEpPHOE
obmectBo «M3marenscTBO «IIpocBemieHue.

2. Xumus, 9 xmacc/ Tabpuenssa O.C., OctpoymoB W.I'., CmagkoB C.A., AKIHOHEpHOE
obmrectBo «M3narenbcTBO «IIpocBerieHne.

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Meroanueckoe nocobue. 8 kimacce (aBropsl O. C. 'abpuensn, C. A. Cnagkos). 190 c.

2. HacronbHas kuura yuyutens. 8 kinacc (aBropsl O. C. I'abpuensn, H. II. Bockobolinukosa,
A. B. Smykosa). 400 c.

3. KoutponbsHsie u mpoBepouHbie padboThl. § kinace (aBtopsl O. C. 'abpuensu u 1p.). 224 c.

4. Xumus B TecTax, 3ajadax, ynpaxkheHusx. 8 kmacc (aBropel O. C. I'abpuensu, T. B.
CmupnoBa, C. A. Cnankos). 224 c.

5. Xumuueckuii skcnepuMeHT B mkojie. 8 kiacc (aBtopel O. C. IN'abpuensn, H. H. Pynos, B.

U. Tonkynos). 304 c.

Mertoaunueckoe nmocobue. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Craakos). 190 c. 118

Kuwra ans yuurens. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos). 400 c.

KonTtponsHbie u mpoBepounbie padboThl. 9 kinace (aBropsl O. C. ['abpuenss u np.). 240 c.

XuMmusi B TecTax, 3ajgavax, ymnpaxkHeHusx. 9 kmacc (aBropel O. C. T'abpuensn, T. B.

CmupHoBa). 288 c.

10. Xumudeckuit skcriepuMeHT B mikojie. 9 kimacc (aBropel O. C. IN'abpuensu u ap.). 208 c.

LN

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubmuoreka I{OK https://m.edsoo.ru/7







