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MNOACHUTEJBHASA 3AIIUICKA

[IporpaMma mo XUMHUM Ha YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHMs COCTaBlieHa Ha OCHOBE TPeOOBaHUU K
pe3yibTataM ~OCBOEHMSI OCHOBHOM  00pa3oBaTeJbHOW MNpPOrpaMMbl OCHOBHOrO oOuiero oOpa3oBaHus,
npencraBieHHBIX B @PT'OC OO0, a Taxke Ha OCHOBe (heaepalbHON pabodeil mporpaMMBbl BOCHHUTAHUS U C YIETOM
KOHLETIIMKM MpPEeNoAaBaHus y4deOHOro mpeaMeTa «XuMHsS» B 00pa3oBaTeNIbHBIX OpraHm3anuax Poccuiickoit
denepanuu.

IIporpamma o XuMuH Ja&T MpEACTaBICHNE O IETX, 00MIel cTpaTerni o0y4YeHHs, BOCIIUTAHUS W Pa3BUTH
o0ydJaromuxcsi CpelcTBaMM y4eOHOro TpenMeTa, yCTaHAaBIMBAaeT 00s3aTelIbHOE MPEJAMETHOE COAepKaHue,
MpeayCcMaTprBaeT pacHpepesieHne ero Mo KJaccaM M CTPYKTYpHpPOBaHHE 10 pasfesiaM B TeMaM IPOTPaMMEI IO
XAMHUH, ONPEACIICT KOJIMYCCTBEHHBIE W KAUYCCTBCHHBIC XapaKTCPUCTHUKHU COACPKAHUA, PEKOMEHIAYCMYIO
MOCJIE/IOBATENILHOCTD M3Y4YEHHS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH yuyeOHOTO
mporecca, BO3PAaCTHBIX OCOOEHHOCTEH 0O0ydYalomMXcs, ONpelenseT BO3MOXKHOCTH IIpenMera Uil pealu3anui
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHONW NMPOrpaMMBI HA yYPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a Takxke TpeOOBaHMI K pe3ynbrataM OOy4YeHHS XMMHMM Ha YpOBHE IeJied M3ydeHus Npeamera U
OCHOBHBIX BHJIOB y4eOHO-TT03HABATEIbHON ESATEINBHOCTH 00YYaIOIIErocs 110 OCBOCHUIO Y4€OHOTO CO/IEPKAHUSL.

3HaHUe XUMHH CITYy>KUT OCHOBOH [ YOPMUPOBAHHS MHUPOBO33PEHHUS 00YJaIONIETOC, €T0 MPEICTaBICHHUH O
MaTepHaJbHOM EAWHCTBE MHpA, BAXHYI0 pPOJIb HWrpaloT (QopMuUpyeMble XHMHEH TIPEACTaBICHUS O



B3aUMOIIPEBPALICHUSAX JHEPIHMU U 00 3BOJIIOIMU BELIECTB B NPHPOAE, O IYTAX PEUICHUS MIOOAIbHBIX MPOOIeM
YCTOWYMBOTO pa3BUTHUS YEJOBEUECTBA — CHIPHEBOM, SHEPIETUYECKOH, MHUIIEBOH M IKOJOTHYECKOH OEe30I1acHOCTH,
po0JIeM 3IpaBOOXPaHCHNS.

N3yuenune xumuu:

CIIOCOOCTBYET peasu3alii BO3MOXKHOCTEH Ul CaMOpa3BUTHS M (OPMHUPOBAHMS KYJIbTYPHl JUYHOCTH, €€
o01ei 1 PyHKIMOHATILHOH I'PaMOTHOCTH;

BHOCHT BKJaJ B (pOpMHpOBaHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH OOydYarOIIMXCs, HAaBBIKOB HX
CaMOCTOATENBHOM yUeOHOH e TeNbHOCTH, DKCIIEPUMEHTAIIBHBIX M UCCIIE0BATEIbCKAX YMEHHH, HEOOXOJUMBIX KaKk
B TIOBCEJIHEBHOH KH3HH, TaK U B MPOPECCHOHATBHON IS TEIbHOCTH;

3HAaKOMHT CO CHENM(HUKON HAyJYHOTO MBIIIICHHUS, 3aKJIaJbIBAET OCHOBBI LIEMOCTHOTO B3IJIAAA HA €IMHCTBO
HPUPOIBI U YENIOBEKA, SIBIACTCS OTBETCTBEHHBIM 3TAalloM B ()OPMHUPOBAHHH E€CTECTBEHHO--HAYYHOW IPaMOTHOCTH
00yJarOINXCS;

CIocoOCTBYET (POPMHUPOBAHHIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUAM, K IPUPOJE, K
YeJIOBEKY, BHOCHUT CBOH BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHUE 00YIAIOMINXCS.

JlaHHbIe HanpaBieHUs] B 00y4EHUH XUMHU 00€CIIEYUBAIOTCS ClIeHU(UKOI coslepKaHusl yueOHOro npeamera,
KOTOPBIH SIBJISIETCS IEJarorndecku alalTUPOBAHHBIM OTPaKEHHEM 0a30BOI HayKH XMMHUH Ha ONpEeIEHHOM JTare
€€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE OOYYaIOIIMMHMCS
CHUCTEMBI IICPBOHAYAIIBHBIX MOHATHI XHUMHH, OCHOB HeOpFaHI/I‘IeCKOﬁ XUMHUU U HCKOTOPBIX OTACIbHBIX 3HAYUMBIX
MOHSTHIA OpPraHMYECKON XUMUHU.

CrpykTypa coAep)kaHHs NIPOrpaMMbl IO XMMUHM C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOIO MOAXOAa K €&
N3Yy4YCHUIO. CouepncaHI/Ie CKJIaAbIBACTCA HU3 CHCTCMbI MOHATHHA O XMMHUUYECKOM DJIECMEHTE U BCIICCTBE U CHCTEMBI
MOHATUH 0 XUMHYIECKOH peakiun. O0e 3TH CHCTEMbI CTPYKTYPHO OPTaHW30BaHBI M0 MPUHIHUITY TOCIEI0BATEIHHOTO
pa3BUTHSI 3HAHNWH HA OCHOBE TEOPETUYECKHUX MPEICTABICHIH pa3HOTO YPOBHS:

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

— [lepuoaunueckoro 3axona J{. 1. MeHzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYC€HUA O CTPOCHUHN aTOMa U XHUMUYECKOMN CBs3U,

— MpeJCTaBlICHUH 00 3JIEKTPOIMTUIECKON TMCCOMAINY BELIECTB B PACTBOpaXx.

TeOpeTI/I‘IeCKI/Ie 3HaHHUA pacCMaTpUBarOTCA Ha OCHOBE OMITMPUYCCKU TMMOJTYUCHHBIX U OCMBICJICHHBIX q)aKTOB,
pa3BHBAIOTCA IOCIEJOBATEIbHO OT OJHOTO YPOBHA K JAPYrOMYy, BBINONHSIS QYHKIMHA OOBSICHEHHS U
MPOTHO3UPOBAHMS CBOWCTB, CTPOEHHS W BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHs M TOMYYEHUs H3ydaeMbIX
BEIIIECTB.

OcBoeHHE TIpOrpaMMbl 110 XHMHH CIOCOOCTBYET (OPMHUPOBAHHIO TIPEJCTABICHHS O XHMHUYECKOIl
COCTaBJIAIONIEH HAyYHOW KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOW NMPHUPO/BI, IIEHHOCTHOTO OTHOIICHHS K HAy9IHOMY
3HAaHUIO W MCTOJaM IIO3HAHUSA B HayKeE. I/I3yquI/Ie XUMUU TOPOUCXOJUT C MNPHUBJICUYCHUCM 3HAHUM U3 paHee
H3y4YeHHBIX yUeOHBIX NMpeaMeToB: « OKpyxarouuii Mupy», «buoiorus. 5—7 knaccel» u «Puznka. 7 Kimacey.

[Ipn w3ydeHMHM XUMHH IPOUCXOAUT (OPMUPOBAHHE 3HAHWH OCHOB XWMHYECKOW HayKH Kak oOmacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHIECKON JEITEILHOCTH YEeJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpBl. 3a/1aua y4eOHOTo MpeAMeTa COCTOUT B ()OPMUPOBAHUM CHUCTEMbl XMMHUYECKUX 3HAHUI — Ba)KHEHIIMX
(hakTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX IIOJIOKCHMH, MOCTYNHBIX OOOOMIEHHH MHMPOBO33PEHYECKOTO
XapakTtepa, si3bIka HayKd, B MPHOOIIEHUH K HAyYHBIM METO/aM ITO3HAHHS NPU M3YYEHHH BEIIECTB U XMMHUYECKHX
peakiuii, B (pOPMUPOBAHNH M PA3BUTHHU MO3HABATEILHBIX YMEHUI U UX NPUMEHEHUH B yueOHO-NO3HABATEILHOM U
y4e0HO-HUCCIIeIOBATENIbCKOW  NIESITeIbHOCTH, OCBOGHHM TIPaBMWJI 0E30MaCHOTO OOpalleHHs] C BEUIeCTBaMH B
MIOBCETHEBHOMN JKU3HH.

IIpr m3ydeHNM XWMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS Ba)KHOE 3HAUEHHE MPHOOpETH Takue
IeNH, KaK:

— (OpMHpPOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSATEILHOMY IIPHUHSTHIO PEIIeHUH, CIIOCOOHOH aanTHPOBATHCS K OBICTPO MEHSFOLIMMCS YCIIOBUSM KHU3HHY;

— HanpaBJIeHHOCTh OOY4YEHHS Ha CHUCTEMAaTHYECKOe NPHOOLIeHHe OOydarolmMxcs K CaMOCTOSTEIbHOW
IMO3HaBaTEILHOMN ACATCIIBHOCTH, HAYYHbBIM MCTOJaM II03HAHUA, CI)OpMI/IpyIOH_H/IM MOTHUBAIIMIO W PA3BUTHUE
CIIOCOOHOCTEH K XHMHH,

— obecriedyeHue YCIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYAIOIIMMMCS ONbITa Pa3HOOOpa3HOU
JIeITeIIbHOCTH, IIO3HAHMS M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIIOUEBBIX KOMIETEHIMH), HMEIOIIHNX
YHHBEpCaJIbHOE 3HAUCHUE JUISl PA3JIMIHBIX BUJIOB JIEATEIILHOCTH;

— ¢dopMupoBanue o0me (yHKIMOHAILHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE YMEHUH
OOBSICHITDL U OLICHUBATH ABJICHUA OKPYXKAIOMICTO MHpA, UCIIOJIb3yA 3HAHUA W OIBIT, IMMOJIYUYCHHBIC NIPHU U3YyYCHUUN
XUMUH, IPUMEHSTh UX [IPU PEIICHUH MPo0IeM B OBCETHEBHOW )KU3HU U TPYAOBOH NEITEIHLHOCTH;



— (¢opMupoBaHHE Y OOYYAIOMIUXCS TYMAaHHCTUYCCKUAX OTHOIICHUM, MOHUMAaHHS LECHHOCTH XUMHYCCKHX
3HAHWI JJIs1 BRIPAOOTKH 3KOJOTMYECKH II€JIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM ACATCIHHOCTH B IIEJSIX
COXPaHCHHS CBOCTO 370POBbS M OKPYKAIOIICH PUPOTHON CPEIIBL;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO HAa OCHOBE
YCBOCHHUSI OOIICUYENIOBEUYECKUX [EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGHIS M HANpaBICHHOCTH
JABHEHIIeT0 00yIeHHS.

OO01mee 9YKMCIO 4YacoB, OTBENEHHBIX I M3YYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHWS,
cocraBiseT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B HeZleNi0), B 9 kitacce — 68 gacoB (2 4aca B HEJIEITIO).

COJEPKAHUE OBYYEHUS

8 KJIACC

IlepBoHa4aJbHBIC XUMHYECKHE OHATHSA

IIpenmer xumun. Ponb XuMuM B )KU3HU 4eloBeKa. XUMUS B cHcTeMe HayK. Tena u BemecTBa. duzndeckue
CBOMCTBA BeIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHATHE 0 MeToAax MO3HAHUS B XUMHUHU. UYHCThIE BellecTBa U
cMecu. CriocoOsl pa3/ienieHus cMecei.

ATOMBI U MONEKyJIbl. XUMHUECKUE d1eMeHThl. CHMBONBI XUMHUYECKUX DIIEMEHTOB. IIpocThie M ClIOKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumnueckass ¢Gopmyiia. BalleHTHOCTH aTOMOB XMMHMYECKHX DJEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTeNbHAsA aToMHass Macca. OTHOcHUTENbHAasT MOJIEKYJIsipHas Macca. MaccoBast J0Isl XMMHYECKOTO
3JIEMEHTA B COCAVHEHUM.

KonuaectBo BemectBa. Mons. MoisipHas Macca. B3auMocBsA3b KONMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX
e/IMHMLI BelecTBa. Pacuérel mo GopMynamM XMMUUECKUX COCANHEHUI.

Ou3nUecKue ¥ XUMHUUYECKHE SBICHUS. XHMUYECKas peakuus M e€ NpU3HAKU. 3aKOH COXPaHEHHsS MAacChl
BelecTB. XumMudeckue ypaBHeHus. Kinaccudukanus XuMHYeckux peakiuii (CoeqUHeHH s, Pa3JIoKeHNUs], 3aMeIeHNs,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH IOCYJOH, NMpaBWwiaMH paboThl B Jlaboparopuy M NpuéMaMu OOpamieHus c
1a00paTOpPHEIM 000PYZOBAaHUEM, H3yUYEHHE U OMHCaHNe (QU3NIECKUX CBOHCTB 00Pa3lIOB HEOPTaHUYECKHUX BEIIECTB,
HaOmonenne Gusnyeckux (IMIaBjIeHUE BOCKA, TasHUE JIbA, PACTHPAHUE caxapa B CTYIKe, KUIICHUE M KOH/ICHCAIHS
BOJIbI) U XUMHYECKUX (TOpPEHHE CBEYH, NPOKAIMBAHWE MEIHON IPOBOJOKH, B3aUMOJIECHCTBHE MeJa C KHCIIOTOMN)
SBIICHUH, HAOMIOJCHHWE M ONHCaHWE IPU3HAKOB MPOTEKAHMS XHUMHUECKHMX peakluil (pasioxeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHUCIOTHI C XJOpHIOM Oapus, pasznoxeHue ruapokcuna menu (II) mpm mHarpeBanuw,
B3aUMO/IeiicTBHE Jkese3a ¢ pactBopoM coiu Mean (II), m3ydeHue crocoOOB pasmeneHHs CMEced: ¢ IOMOIIBI0
Mariura, (WIbTPOBAaHHE, BBITAPUBAHNE, TUCTHILIALMS, XpoMarorpadus, IPOBeAeHHE OYUCTKH ITOBAPEHHOHN COJIH,
HaOJIOZIGHUe M OIMCAHUE pe3YJIbTATOB IPOBEICHUS OIbITA, WUIIOCTPUPYIOIIET0 3aKOH COXPaHEHUsI Macchl,
CO3JJaHNE MOJIeTIe MOJIEKYJI (IIapOCTeP KHEBBIX).

BaxuHeiilue npeacTaBuTe/ M HEOPraHMYeCKMX BelleCTB

Bosnyx — cmech rasos. CocraB Bo3nyxa. Kucimopon — smemeHT u mpocToe BemecTBo. HaxokneHue
KUCIIOPOAa B MpHUpoJe, (Gu3MYecKMe W XHMHUUYecKHe cBoiicTBa (peakuuu ropenwmsi). Oxcuapl. IlpuMeHeHne
kuciopoaa. CriocoObl MOJIydeHHs] KHCIOpOAa B J1abOpaTOpuy M NPOMBIIIIEHHOCTH. KpyroBopoT kucioponaa B
npupoae. O30H — aIoTpOITHAsS MOAU(DUKAIIHS KHUCIOPOAa.

TemnoBoil >PQPEeKT XUMHUYECKOH pEeakKIUH, TePMOXMMHYECKHE YpPaBHEHHS, 5K30- H JHIOTEPMUYECKHE
peakuuu. TomnmMBo: yromb M MeTaH. 3arpsi3HEHHE BO3JyXa, YCHJIEHHE NapHHKoBoro sddexra, paspyueHue
030HOBOTO CIIOSI.

Bomopox — anement u mpoctoe BeniectBo. Haxoxxaenue Bogopoaa B npupoje, GU3NIecKue U XUMUIECKHe
CBOICTBA, IPUMEHEHHE, CIIOCOObI OyueHHs. KHCIIOTHI U comu.

MounspHaslii 006EM ra3oB. PacuéTel o XUMUYECKUM ypaBHEHHSM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HachlllleHHBIE M HEHaChILIEHHbBIE
pacTBOpbl. PacTBOprMOCTE BemiecTB B Boge. MaccoBast OIS BEIIECTBA B pacTBOpe. XMMHUYECKHE CBONHCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B HpupoAe U B KU3HU uenoBeka. KpyroBopoT Boxabl B NIpHUpoje. 3arps3HEHHE
MPHUPOAHBIX BoJ. OXpaHa M OYHCTKA TIPUPOIHBIX BOJ,.



Knaccudukanus nHeopranmueckux coenuHennid. Oxcuapl. Kimaccudukanus OKCHIOB: COJICOOpa3yrOIIne
(ocHOBHBIC, KHUCIOTHBIC, aMm(oOTepHbIE) W HecoyicoOpasyromue. HomeHnknatypa oxcumoB. Dusudeckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [loayueHre okcuaos.

OcHoBanmst. Krnaccupukarust OCHOBaHHMI: INENOYM W HEPACTBOPHUMBIE OCHOBaHHMA. HomeHKmatypa
OCHOBaHU. PU3NUYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyuenue ocHOBaHUI.

Kucnotsl. Knaccuduxkanus kucnor. Homenknatypa kuciaot. OU3HUECKUE U XUMUYECKHAE CBOHCTBA KUCIOT.
Psan aktuBHocTn MetamuioB H. H. beketosa. [lonyuenue kucior.

Conu. Homenknatypa cosneit. dusndeckre 1 XuMudeckue cBoicTBa coieil. [lomydenue coneit.

I'enetnueckas CBA3b MEXKIY KJIAaCCAMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuuecxkuii 3xkcnepumenm:

KadeCTBEHHOE ONpeACTICHIE COACPKaHMs KHUCIOPoaa B BO3AyXe, NMOIyUIeHHE, COOMpaHue, paclio3HaBaHUE U
W3yYCHHE CBOWCTB KHUCIIOPO/Ia, HAOIIOICHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBCHHS U
MpeKpalmeHns TopeHus (Toxapa), O3HaKOMIIEHHE C 0o0pa3llaMi OKCHIOB W OMNHMCAHHWE WX CBOWCTB, MOJyYCHHE,
coOupaHme, paclio3HaBaHUE W H3YUYEeHHE CBOMCTB BOAOPoAa (TopeHwne), B3aNMOACHCTBIE BOJAOPOIa C OKCHIOM MeIn
(IT) (BO3MOXKHO HCIOJIE30BAHHE BHICOMATCPHANIOB), HAONIO/ICHHE OOpa3IOB BEMICCTB KOJIMYCCTBOM | MOIIb,
UCCIICIOBaHHE 0COOCHHOCTEH PacTBOPCHHMS BEIIECCTB C PA3IMYHOIN PacTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C
OTIpeNIeIEHHON MacCcOBOW JOJed pacTBOPEHHOTO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C MeTalaMH (HAaTpHEM U
KajbleM) (BO3MOXXHO HCIOJIb30BaHUE BHICOMATCPHANIOB), HMCCIICAOBAHHEC OOpa3I[0B HEOPraHUYCCKHX BEIICCTB
Pa3IMYHBIX KJIACCOB, HAOJIIOJCHUE W3MCHCHUS OKPACKU MHAMKATOPOB B PACTBOPaxX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3anMoieiicTBrs okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KHCIOT ¢ METalUIaMH, peakIui HelTpann3annmy,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO MeTajja JIPYTMM H3 pacTBOpa COJM, pPELICHHUE
SKCIEpPUMEHTANIbHBIX 3a]a4 0 TeMe «BaxkHeilne kiaccbl HEOPraHUYECKUX COSIUHEHUN».

Hepuonnuecknii 3akon u Ilepuoamueckass cucrema Xumuyeckux djemeHToB JI. M. MenneneeBa.
Crpoenne aToM0B. XuMu4ecKasi cBsi3b. OKUCINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

IlepBble MOMBITKH KJIACCH(PUKAIUU XUMHUCCKUX DIJIEMCHTOB. [lOHATHE O TpyMIax CXOJHBIX 3JICMCHTOB
(menoyHble W UIENIOYHO3EMENbHBIE METAJIbl, TallOTeHbl, WHEPTHBIE Tasbl). ODJIEMEHTHI, KOTOpbhle 00pa3yloT
aM(pOTepHBIC OKCHIBI ¥ TUIAPOKCHIEI.

Ilepuonuueckuii 3axoH. Ilepumonmueckass cucremMa xumuueckux osaemeHtoB JI. M. Menneneesa.
Kopotkonepuognas u anuHHONEpHOAHAs (opmbl [lepuoanyeckoil cHUCTeMbl XuUMHYeCKHX dnemeHToB JI. U.
MengeneeBa. Ilepuonsl u rpynnsl. PU3MYECKUH CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOAa W TIPYIIbI
3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szaep. V3oTomsl. DiexkTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK
aToMoB TepBeIXx 20 xmMuueckux sjeMeHToB llepmoamueckoit cuctemsl J[. VM. MenzaeneeBa. XapakTepHCTHKA
XMMHUYECKOI0 3JIEMEHTA 110 ero noJyioxkeHuto B I[lepuoauueckoii cucteme /1. V1. Menzeneesa.

3aKOHOMEPHOCTH  H3MEHEHHMS pajadyca aTOMOB  XHMHYECKHX  OJIEMEHTOB, METaUIMYECKUX U
HEMETANTNYECKUX CBOMCTB IO TPYIIaM U MEePHOIaM.

3nauenue Ilepuoamueckoro 3akoHa U Ilepuoanyeckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHSA
Hayku ¥ npaktuku. J{. . MenneneeB — yu€Hbli U rpakJIaHUH.

Xumnueckas cBsA3b. KoBasleHTHas (MOJSIpHAs M HETIOJISIPHAs) CBSA3b. DJIEKTPOOTPHUIIATEIHHOCTh XUMUIECKUX
3J€MEeHTOB. MIOHHAas CBS3b.

Crenenp  okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. llponeccsl  OKUCHEHHA U
BOCCTaHOBJNEHMsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3ydeHre 00pa3loB BEUIECCTB METAJUIOB M HEMETAIUIOB, B3aMMOACHCTBIE THAPOKCHIA IIMHKA C PACTBOPaMHU
KHCIIOT Y WIeNOoYel, TPOBEJACHHWE OMNBITOB, HWITIOCTPUPYIOMUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHHs, COSTUHEHUS).

Mescnpeomemmnwie ceasu

Peanuzanuss MexnpeaIMETHBIX CBSI3ed IpPU M3yYEHMHM XUMHM B 8 KJlacce OCYLIECTBISIETCS 4epes
WCTIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TIOHSATHH, SBIISIOMIUXCS CHUCTEMHBIMH IS
OTIIEIbHBIX MPEAMETOB ECTECTBEHHO--HAYYHOTO LIUKJIA.

OO0me ecTecTBEHHO--HAyYHBbIC TOHATHS: HAaydHBIA (DaKT, TUIOTE3a, TEOpPHUs, 3aKOH, aHAIM3, CHHTE3,
KIacCUpUKaIys, IepuoAUIHOCTb, HAOI0IeHIE, SKCIIEPUMEHT, MOJISITUPOBaHUE, N3MEPEHUE, MOJICITh, SIBJICHHE.

®dusznka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI, PAJAMOAKTUBHOCTD, MOJICKYJIA,
JJEKTPUYECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUC BEIIECTBa, ra3, (U3MYECKHUC BEITHYMHEI,
€MHUILIBI U3MEPEHHS, KOCMOC, TUIaHEeTH, 3BE€31b1, CoHLIE.

buonorwust: porocunres, apixanue, buocdepa.



l'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, IOJIE3HBIE HCKONAeMble, TOILIMBO,
BOJIHBIE PECYPCBHI.

9 KIIACC

BemecTBo M XUMHYECKas peaKuus

Ilepuonnueckuit 3akoH. Ilepuoandeckas cucrtema xumudeckux anementos JI. M. Mengeneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XUMHUECKUX 3JEMEHTOB NEPBBIX TPEX MEPUONOB, KaNus, KaJdbLus
U UX COEIUHEHHI B COOTBETCTBHH C MTOJIOKEHHEM 3IIEMEHTOB B [lepnoauueckoi CUCTEME M CTPOCHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUJbI XUMHUYECKON CBA3HM. THUMBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTH CBOWCTB
BEIIIeCTBa OT TUIA KPUCTATNINYECKON PEIETKY U BHJIa XUMHUECKOH CBSI3U.

Knaccudukanmss © HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XHMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIMXCS K PAa3IUYHBIM KIlacCaM HEOPraHMYECKUX COCIOVHEHUH, TIeHEeTH4ecKas CBA3b HEOPraHWYECKHX
BEIIIECTB.

Knaccudukanus XMMHUYECKHX peakui MO pa3IHMYHbIM NpHU3HAKaM (IO YHCIy M COCTaBy yYacTBYIOUIMX B
pEaKIiK BEIIECTB, MO TETIOBOMY 3((EKTy, MO M3MEHEHHUIO CTCTIEHEH OKHCICHUS XUMHYECKUX AJIEMEHTOB, II0
00paTUMOCTH, 110 YYaCTHIO KaTajlk3aropa). DK30- U SHAOTEPMUYECKHE PEaKlii, TEPMOXUMHUYECKNE YPABHEHUSL.

[lonsiTve 0o ckopoctH Xumuyeckoi peakuuu. [loHsTme 00 0OpaTUMBIX M HEOOPATHUMBIX XHMHYECKHX
peaknuax. [loHATHE O TOMOTEHHBIX M TeTepPOreHHBIX peakuusax. Ilonsatne o karanmse. IToHATHE O XHMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKOH peakIiuy U MOJIOKEHHE XMMUIECKOTO paBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIMH, JSJIEKTPOHHBIN 0ajlaHC OKUCIHUTELHO-BOCCTAHOBUTEIBLHON
peakuuu. CocTaBIE€HUE YpPaBHEHHH OKUCIHUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKUUI C HCHOIb30BAHHEM METOJA
3JIEKTPOHHOTO OajaHca.

Teopus 3NIEKTPOIUTHYECKOW ITUCCOLMAIMU. ONEKTPOJIUTBI W HEIJIEKTPOIUTHL. KaTHOHBI, aHHUOHBI.
MexaHu3M AMCCONMALMH BEMIECTB C PA3IMYHBIMK BUIAMH XUMHUYECKON cBsA3H. CreneHp nucconuanuu. CUIbHBIE U
cy1a0bIe 3JIEKTPOIIUTEL.

Peakuuu moHHOTO OOMEHa. YCIOBHS NPOTEKAHUsS pEaKlUid MOHHOrO OOMEHa, MOJIHBIE M COKpaIlEHHBIE
WOHHBIE YypaBHEHUs peakuuid. CBOWMCTBa KHCJIOT, OCHOBaHMM W CoOJed B CBeTe NPENCTAaBICHUH 00
SIEKTPOIUTHYECKON qucconranuy. KauecTBeHHbIE peakuuy Ha HOHBL. [IoHATHE 0 rUApONN3e CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMH KPUCTAJUIMYECKUX PEIETOK HEOPraHWYEeCKUX BEIIeCTB — METauIOB U
HEMeTauIoB (rpaduTa W aiMmasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATpHs), HUCCIEIOBaHNE 3aBHCHMOCTH CKOPOCTH
XMMHYECKOH pEeaKkIuM OT BO3JCHCTBHSA PA3IMUYHBIX (AKTOPOB, HCCIECAOBAHUE 3IIEKTPONPOBOIHOCTH PacTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMAIMN KUCIOT, IIeNouel M coiel (BO3MOXHO HCIOJB30BAHHE BHUIEO MAaTEPHAJIOB),
MIPOBE/ICHUE OTBITOB, WUTIOCTPUPYIOUINX MPHU3HAKN NMPOTEKaHHUs peaknuii HOHHOTO oOMeHa (0Opa3oBaHME OCAKa,
BBIZICTICHUE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB, MIUTIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (TopeHHe, peakIH Pa3JIoKeHHs, COCIUHEHUs), PAaclO3HaBaHHE HEOPTaHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEaKINil Ha HOHBI, peIIeHHe SKCIIePUMEHTAIBHBIX 3a/1a4.

HemeTaibl 1 UX coeJUHEHHSA

OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENCHN OKHCICHHS.
Crpoenue U (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTeHOB. XHMMHUYECKHE CBOMCTBA Ha NpHMepe Xjopa
(B3aMMoOJelCTBHE € MeTaJUlaMH, HeMeTallaMH, IMienodamu). XiopoBojgopoa. CossiHas KHCIIOTa, XUMHYECKHE
CBOWCTBa, MONy4YEHHE, NMpHUMeHeHHe. JleficTBHe XJ0pa M XJIOpPOBOJAOPOAA Ha OpPraHM3M ueloBeka. BaxHelmue
XJIOPUABI U MX HAXOXKACHHUE B IIPUPOJIE.

O6mas xapaktepucTtika 3yieMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbBIE CTCIIEHU
okucieHns. CrpoeHne W (u3MUEcKHe CBOMCTBA NPOCTBHIX BEIIECTB — KHCIOPOAa M CEphl. AJUIOTPOIHBIE
MoOIUHKAIMK KHCIOpoJAa M cepbl. XWMHYecKHe cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHHE, (HU3UUECKHEe U
XUMHYecKHe cBoiicTBa. OKCHABI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHAoB. CepHast KUCIIOTa, GU3NIECKHE U
XMMHYECKHE CBOWCTBA (00IIME Kak MpEACTaBHUTENs Kilacca KHCIOT M crenuduueckre). XUMHYECKHE PEaKIHH,
JeXalue B OCHOBE MPOMBIIIIEHHOTO CHOC00a MOJIydeHus! cepHoil KucnoTsl. [Ipumenenne cepHoit kucnotsl. Comnu
CEpHOW KHCIIOTHI, Ka4eCTBEHHAsI peakius Ha cynb¢aT-noH. HaxoxkmeHue cepbl M e€ COCITUHEHHH B TIPHPOJIE.
XuMHueckoe 3arpsi3HEHHE OKPYXKaroIEel cpeabl COeNUMHEHUAMU Cepbl (KUCIOTHBIE A0XKIH, 3arpsi3HEHNE BO31yXa U
BOJIOEMOB), CITOCOOBI €r0 TPEIOTBPAILCHHUSI.

OO0mrast XxapakTepucTHUKa 31eMeHTOB VA-Tpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEIICHU
OKHCIIeHHA. A30T, paclmpoCTpaHEHHE B TPHUpOne, (HU3MUECKHe M XUMHUYECKHe cBoiicTBa. Kpyromopor asora B
npupoje. AMMHAK, ero (pU3NUECKHe M XMMHYECKHE CBOMCTBa, MojydeHHe W npuMeHeHue. CoJlM aMMOHUS, WX
(usnyeckre U XUMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuysl Ha HOHBI aMMOHUS. A30THas KHCIIOTa,
e€ momydeHwe, ¢U3MYECKHE U XUMHUYECKHE CBoOWcTBa (0oOm[pe Kak TMPeACTaBHTENsI Kiacca KHCIOT U
cneruduueckue). Micronp3oBaHue HUTPATOB U COJICH aMMOHHS B Ka4eCTBE MUHEPAIBHBIX yA00peHUH. XUMHYECKOe



3arpsi3HEHUE OKpY’Kalolleld Cpenbl COCIUHEHHSAMM a30Ta (KHUCJIOTHBIE IIOKIU, 3arpsS3HEHHE BO3[yXa, MOYBBI U
BooémoB). Docthop, amwnorpomusie Momubukanuu Qocdopa, (usmyeckume W XUMUYECKHe CBoWcTBA. OKCHI
thocdopa (V) u pochopras xucnora, pu3HMUECKHE U XUMHIECKIE CBOICTBA, oydeHue. Mcmonp3oBarne dpochaTon
B Ka4E€CTBE MUHEPAIBHBIX YI0OpEHHIA.

OO6mast xapakTepucTrka 31eMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCIICHHS. YTJCPOJ, aUNIOTPOIHBIC MOIU(BHUKAINH, PACIPOCTPAHCHUE B MPUPOAC, (PU3MUCCKHUE U XMMHUYCCKUEC
cBoiicTBa. Azxcopbmmsa. Kpyrosopor yriepoma B mpupoxme. OKcuabl yriepona, ux (U3NYecKHe M XUMHICCKHE
CBOMCTBa, EHCTBUE HA KUBBIE OPraHU3MBbI, MOJIYYCHHE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMbI, CBSI3aHHBIE C
okcunoM yraepona (IV), runoresa riio0anbHOro MOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3 eKT. YTONbHAS KUCIOTA U
e€ comn, nx (QuU3NYECKHe W XWMHYECKHE CBOWCTBA, IOJNlydeHWE W TpHMeHeHHe. KadecTBeHHas peakmus Ha
KapOoHAaT-HOHBI. Vcnonp30BaHNe KapOOHATOB B OBITY, MEIUITIHE, TIPOMBIIUICHHOCTH U CETECKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHS OO0 OpPraHMYECKHUX BELIECTBAX KaK O COEIWHEHUSX yriepona (MeTaH, 9TaH,
STHIICH, AaleTHICH, ATAHOJ, TJIHIEPHUH, YKCyCHas KHCIOTa). [IpuponHBIE HCTOYHHUKH YTIIEBOIOPOIOB (yTOJb,
MPUPOAHBIA ra3, He()Th), IPOIYKTHl HX IepepaboTKH (OCH3WH), X POb B OBITY W mpoMbInuIeHHOCTH. [ToHsATHE O
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: XHpaX, OCIKax, YrieBoJaX — U UX POJU B XKU3HH 4YEIOBeKa. MarepuanbHOE
€JIMHCTBO OPTaHMYECKUX U HEOPTaHMUECKUX COSIUHEHUH.

Kpemunii, ero ¢gu3uueckne m XUMHYECKUE CBOMCTBA, MOMydeHHE M npuMeHeHne. CoeanHEHUS KPeMHUS B
npupoze. Obuue npencrarieHus o6 oxcuae kpeMuus (IV) u kpemuueBoit kuciaote. CUIUKATHI, HX UCIIOIb30BaHHE
B OBITY, B MPOMBIIUICHHOCTH. BaKHEWIIMEe CTPOUTEIbHBIC MaTepHalbl: KEpPaMHKa, CTEKIO, LEMEHT, OCTOH,
kene300eToH. [IpobiemMbl 6€30IacHOTO UCTIONBE30BaHMUS CTPOUTEIBHBIX MATEPHAIOB B TOBCEIHEBHOM KH3HH.

Xumuueckuii IKcnepumenm:

n3ydeHHe 00pa3lloB HEOPTaHMUECKUX BEIIECTB, CBONCTB COJITHON KHCIOTHI, NPOBEACHHUE KaueCTBEHHBIX
peaknuii Ha XJIOPUA-UOHBI W HAONIOJCHHWE IPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpPakalomme (Qu3muecKue u
XUMHYECKIE CBOCTBA TaJJOTCHOB M UX COCNUHECHUH (BOSMOXKHO HCIIOJIH30BAHNE BUICOMATEPUAIIOB), 03HAKOMIICHHE
¢ oOpasuamMu XJIOpHIOB (TaJOTeHUIOB), O3HAKOMJICHHWE C o0pa3laMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO
UCIIONIb30BAaHUE  BUICOMATEpPHANIOB), HAONIOAEHHE IMpollecca OOyIJIMBaHUS ~ caxapa IOJX  JICUCTBHEM
KOHIICHTPUPOBAHHON CEpHOH KHCIIOTHI, H3yYEeHHE XUMHUYECKHX CBOWCTB pa30aBICHHONH CEpHOW KHCIIOTEHI,
MPOBE/ICHNE KAaYeCTBCHHOW peakIu Ha cynb(haT-HOH M HaONfoIeHNe Mpu3HaKa e MpOoTeKaHWs, O3HAKOMIICHHE C
¢dusnueckuMu cBoiicTBaMu a3ota, (Gocopa M UX CoeAUHCHHH (BO3MOXKHO HCIIOIB30BaHUE BUIACOMATECPHAJIOB),
oOpa3maMu a30THBIX U (POCOpHBIX yHOOpeHwmid, MmoiydeHne, coOMpaHue, paclo3HaBaHHUE W HM3YYCHHE CBOMCTB
aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX PEakIWid Ha HWOH aMMOHHA W (ocdarT-WOH W HW3YYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJECHCTBHE KOHIIEHTPHUPOBAHHON a30THOM KHCIOTHI C MeIbI0 (BO3MOXHO HCIIONB30BaHUE
BHEOMATEPHAJIOB), M3YUECHHE MOJIeNIel KPUCTAIUIMYECKHIX PEeMIETOK anMasa, rpadura, ¢pyuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEMIECTB aKTHUBHPOBAHHBIM YTIIEM U YCTPOWCTBOM IIPOTUBOra3a, MOJydeHHUE,
cobupaHue, pacro3HaBaHHEe M W3Y4YEHHUE CBOWCTB YIJICKHCIIOTO ra3a, MpPOBEJCHHE KAa4eCTBEHHBIX PEaKlUid Ha
KapOOHAT U CHUJIMKAT-HOHBI M H3yYCHHE MPHU3HAKOB MX IMPOTCKAHHS, O3HAKOMJICHHE C MPOAYKIUCH CHUIMKATHOU
MPOMBIIIJICHHOCTH, PEeIICHIEe YKCIIEPUMEHTAFHBIX 3a/1a9 10 TeMe « BakHelIne HeMeTauTbl U BX COSTHHCHHS.

MeTajibl 1 UX COETMHEHHUS

OO0mass XapakTepuCTHKa XUMHUYECKHX OJJEMEHTOB — METAJIOB Ha OCHOBAaHWUM WX TMIOJIOKEHUS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoeHust aromoB. CTpo€HUE METaJIOB.
Mertammmdeckass CBA3b M MeTalUIHYECKas KPUCTAJUIMYECKas PEmIéTKa. DICKTPOXUMHUYCCKUH psii HapsHKEHUH
MeTautoB. OU3MUYECKHE U XMMHYCCKHE CBOMCTBAa MetauioB. OOIIHe CrocoObl mojiydeHus MetauioB. IloHsATHE O
KOppPO3MH METaJUIOB, OCHOBHBIE CHOCOOBI 3amIUTHI MX OT Koppo3uu. CmiaBsl (CTajib, YyTyH, TIOPAJTIOMHHUH,
OpoH3a) U UX MIPUMEHEHHE B OBITY W IPOMBIIIJICHHOCTH.

[lenounsie MeTasibl: nosnoxenue B [lepuoanueckoil cucreme xumuueckux anementoB . M. Menneneena,
CTpPOEHHE WX aTOMOB, HaxoXkJeHue B mpuponae. Duszmueckue M XUMHUUECKHE CBOWCTBA (Ha MpUMepe HATPUS U
Kayus). OKCHIBI ¥ THIPOKCUIBI HATpUs U Kaius. [IpuMeHeHre MET0YHBIX METAIUIOB U HX COCIUHCHUH.

[lenovHO3eMeTbHBIC METAJUIBI MATHUW M KaIBIMHA: MOJOXEeHHE B [lepHogMYecKoll CHCTEME XMMHYCCKHX
snemeHtoB JI. M. MenaeneeBa, CTpOE€HUE HX aTOMOB, HaxOKIeHHE B Ipupoge. dusuueckue U XUMUYECKUE
CBOWCTBa MAarHusl W Kaiblus. BakHeHIIne coeTUHEHUs KambIus (OKCHA, TUAPOKCHA, coin). JKECTKOCTh BOIBI U
CIOCOOBI €€ yCTpaHEeHUs.

AmomMuHuii: mooxxerne B [leproandeckoii cucteme xumudeckux sneMmentoB 1. 1. MenneneeBa, cTpoeHme
aToMa, HaxoXKJeHHe B mpupoje. PU3NIecKue 1 XUMUIECKHUE CBONCTBA allOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCHIA ATFOMHHUS.

Kenezo: nonoxenue B Ilepuognueckoit cucreme xumuueckux snemeHtoB . M. MenpeneeBa, cTpoeHHe
aToMa, HaxoXKaeHHe B mpupone. Pusnyeckne W XUMHYECKHE CBOHCTBA jkeie3a. OKCHIBI, THAPOKCHABI U COJH
xenesa (II) u xenesa (III), ux cocras, cBOHCTBA U HOIyYCHHUE.



Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMM METAIUIOB U CIUIABOB, X (PM3MYECKUMH CBOWCTBAMH, M3YYCHHE PE3yJIbTaTOB
KOPPO3MH METAJUIOB (BO3MOXKHO HCIIOIBb30BAaHNWE BHACOMATEPHATIOB), OCOOEHHOCTEH B3aMMOMACHCTBUS OKCHIA
KaJIBIMSI ¥ HATPHUS C BOJOH (BO3MOXKHO HCIIOIBb30BaHNE BHICOMATEPHAIIOB), HCCIEJOBAaHIE CBONCTB XKECTKOM BOMDI,
npolecca ropeHHs JKene3a B KUCIopoze (BO3MOXKHO HCIIOJIb30BaHHE BHIECOMATEPHAJIOB), MPU3HAKOB MPOTEKaHHS
KaueCTBEHHBIX pEaKkIMi Ha MOHBL: MarHWs, KajblWs, allOMUHMS, IUHKa, xene3a (I1I) u sxemesa (III), meau (II),
HaONIOZIEHNE W OMMCAaHHE MPOLECCOB OKPAIIMBAHUS IUIAMEHM HOHAMH HATpUWs, Kadusi M KaubOus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHAJIOB), HCCIeI0BaHNE aM(OTEPHBIX CBOMCTB THMIPOKCHIA ATIOMHUHUS M THUAPOKCHIA
I[MHKA, PELICHNE KCTIEPUMEHTAIBHBIX 3a7au 0 TeMe «BaxxHelmue MeTasIbl U UX COeTUHEHUN.

XumMus 1 OKpy:KaoLas cpeaa

BemectBa m Marepuaibl B IMOBCEJHEBHOH JKH3HH 4YellOBeKa. be3omacHoe HCHOIB30BaHUE BEHIECTB U
XUMHMYECKHX peakiuii B ObITy. [lepBas moMoIIb IpH XUMHUYECKUX OXKOTaxX U OTPaBICHUSIX.

XUMHYECKOE 3arpsiIsHEHUE OKpPY’Karolel cpeabl (IpenesbHas JOMyCTHMast KOHIIEHTPALUs BELIECTB, Jalee —
[IAK). Ponp XuMuX B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii sxcnepumenm:

M3y4eHue 00pa3oB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJUIOB, TIOJIMMEPHBIE MaTEPHATIBI).

Mesicnpeomemnuie ceasu

Peanuzanuss MeXNpeAMETHBIX CBA3eH NpH HU3YYCHMH XMMHH B 9 Kjacce OCYIIECTBISETCS depe3
HCITIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYUHBIX MOHATHH, TaK M TMOHATUH, SBIAIONIMXCS CUCTEMHBIMH IS
OTJENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OOmue ecTecTBEHHO-Hay4HBIC MOHATHS: HaydHbIH (DakT, THIIOTE3a, 3aKOH, TEOpHsS, aHANIN3, CHHTES,
Ki1accuuKanus, MepuoJUYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHHUKOBBII 3P (EKT, TEXHOIOTHsI, MaTepHaIbl.

®dusmKa: MaTepus, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HyKIIH], H30TOIBI, paJHOAKTUBHOCTb, MOJEKYA,
ANIEKTPUYECKUN 3apsijl, MPOBOAHHUKH, NOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMYECKasl PEIETKA, CILIaBbl, (GU3HMYECKUe
BEIMYMHBI, €AMHULBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3b1, CONHIE.

Buonorus: ¢otocunTes, npixanue, OHocdepa, dKOCHCTEMa, MHUHEpaIbHBIE YJOOPEHUS, MHKPOIEMEHTHI,
MaKpOdJIEMEHTHI, TUTAaTeIbHbIE BEIECTBA.

I'eorpadms: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHBIE IHOPOJBI, IOJE3HBIE HCKOMAEMbIE, TOILUINBO,
BOJIHBIE PECYPCBHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI ITPOI'PAMMBI 11O XMMHU HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATBI

JInqHOCTHBIE pe3yJbTaThl OCBOSHMS MPOTrpPaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHUs TOCTHTarOTCS B XOe
06yqu1/m XUMHH B CJIHUHCTBC y‘IE6HOﬁ W BOCIIUTATEIIbHOM JACATCIBHOCTH B COOTBCTCTBHUU C TPAAUITUOHHBIMHU
POCCHICKMMH COLMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE NpaBHIaMHU
W HOpPMaMM TIOBEAEHHWS M CIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHMS, CAaMOPasBUTHS M COLMAIIU3alNN
obydJaromuxcsi.

JImgHOCTHBIE PEIYJIbTAThI OTPAXKAOT TOTOBHOCTH 06yqa101u1/1xc;1 PYKOBOJACTBOBATHCH CUCTEMOM MO3UTUBHBIX
[IEHHOCTHBIX OPUEHTANMII U paclIMpeHHe OITbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOr0 BOCTUTAHMS:

IECHHOCTHOI'0 OTHOHMICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HUCTOPHUYCCKOMY W HAYYHOMY HaCJIICOUIO,
MOHMMAaHHMS 3HAaYEeHUs] XUMUYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BII3AETh JOCTOBEPHOM
nH(opManueid 0 MepeoBhIX JOCTHXEHUSIX W OTKPBITHAX MHPOBOM M OTEYECTBEHHOI XMMMH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCTpOiicTBE MHUpa 1 00IIeCTBa;

2) rpaIaHCKOro BOCIUTAHUS

NPE/ICTABICHUS] O COIMAIBHBIX HOPMax M IPaBWIAaX MEXIIMYHOCTHBIX OTHOIICHHH B KOJIJIEKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4eOHO-MCCIIEIOBATENIECKOW, TBOPYECKOH W
Apyrux BHAAX ACATCIBHOCTH, TOTOBHOCTHU K pa3Hoo6pa3Hoﬁ COBMECTHOM JACATCIbHOCTH TIPU  BBIIIOJTHEHUHN
y4eOHBIX, IMO3HABATENBHBIX 3aJlau, BBINOJIHEHHHM XHMHYECKHX JKCIIEPUMEHTOB, CO34aHMM YYEOHBIX IIPOEKTOB,
CTpeMJIEHUsI K B3aMMOIOHMMAHMIO M B3aWMOIIOMOIIM B IIPOIECCe AITOW YYeOHOH IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE TOBEACHUEC U MTOCTYIIKHU CBOUX TOBapPIU.IefI C MO3MIUN HPAaBCTBEHHBIX U IIPABOBBIX HOPM C y‘IéTOM
OCO3HAaHHSA NOCIEICTBUI MOCTYIKOB;



3) HEHHOCTH HAYYHOTO MO3HAHMSL:

MUpPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUUECKOM peakIuM, COOTBETCTBYIOLIUE
COBPEMECHHOMY YPOBHIO Pa3BHUTHs HAyKH M COCTABILIIOLINE OCHOBY IJISI TOHUMAHUS CYIIHOCTH HayYHON KapTHHBI
MHpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NMPHUPOABI, B3aHMOCBS3SIX YEJIOBEKa C MPUPOTHOMN
Cpenoi, 0 POl XMMHUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HallpaBJICHHbIE Ha IOJy4YeHHE HOBBIX 3HAHMM MO XUMHM, HEOOXOAMMBIE VIS
00BACHEHNUS HA0MI0JaEMBIX IIPOLIECCOB U SIBIICHUI, IO3HABATENBHOM, HH)OPMAIIIOHHON M YNTATENbCKOH KyIbTYPHI,
B TOM 4YHMCJIE HABBIKOB CAMOCTOSITEIbHON pabOoThl ¢ Y4EOHBIMU TEKCTaMH, CIIPAaBOYHOM JIMTEPATyPOH, JOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHI;

HHTEpeC K OOYYCHUIO M MO3HAHUIO, JIFOO03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHUIo,
MPOEKTHOHN U MCCIEI0BATENbCKOM NEeATENTPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M yPOBHS OOY4EHUS B
JalbHENIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHHE LICHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 310POBBIO, YCTAHOBKH Ha 37I0POBBIH
00pa3 )XKN3HHU, OCO3HAHHUE TOCIIEACTBUH M HENPHUATHE BPEIHBIX MPHUBBIUEK (YMOTPEOJSHHUS alIKorouisi, HAPKOTHKOB,
KypeHusi), HeOOXOMMOCTH COOJIOCHHUS MPaBUJI 0E30MaCHOCTH MPH OOpalIeHUH C XMMHYECKUMH BELIECTBAMU B
OBITY 1 peabHON XNU3HM;

5) Tpy10BOro BOCHUTAHUS:

MHTEpeC K IMPAaKTUUECKOMY HM3yYeHHMIO NMpoQecCHil M TpyJa pasiuuHOr0 pOAa, yBaXKEHHE K TPyLy H
pe3ynbTataM TPYIOBOH IEATEIBHOCTH, B TOM YHCIIC Ha OCHOBE NPHMEHEHHUsS MPEIMETHBIX 3HAHHH 10 XHUMHH,
OCO3HAaHHBIH BBIOOD MHAMBHIYAILHOH TPACKTOPHH IIPOIODKEHNS 00pa30BaHus C yU4ETOM JIMIHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOLIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHO# NpodecCHoHaIbHON eI TeIbHOCTH
Y Pa3BUTHUsI HEOOXOANMBIX YMCHHUH, TOTOBHOCTh aJallTHPOBATHCS B MPO(eCcCHOHANBHOH cpee;

6) 9K0J0TrN4eCKOro BOCIIUTAHMSA:

OKOJIOTMYECKH 11eJIecO00pa3Hoe OTHOIIEHHE K IPUPOAE KaKk HCTOYHMKY J>KM3HM Ha 3emie, OCHOBe eé
CYLIECTBOBAHUS, NOHMMaHHE IIEHHOCTH 3JI0POBOrO M 0€30MacHOro odpasza »H3HH, OTBETCTBEHHOE OTHOLIEHUE K
COOCTBEHHOMY (PM3NUECKOMY M ICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS IpaBHi O€3011acHOTOo
MIOBE/ICHHS TP pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIMSIX, YTPOKAIOLIUX 3/I0POBBIO U JKU3HH JIIOACH;

CIIOCOOHOCTH NMPUMCHATL 3HAHHWA, IMOJTYYaCcMbIC MPU U3YUCHHUU XUMUH, IJId PpCUICHUA 3a/1a4d, CBA3AaHHBIX C
OKpYXKAIOIIEH MPUPOTHON CPemoH, Ul MOBBIMICHNS YPOBHS JKOJOTMYECKOW KYJIBTYpPbI, OCO3HAHHMS TIIOOATHHOTO
XapakTepa JKOJOTHYECKHX IpoOIeM M MyTed WX pEIICHHsS IOCPEICTBOM METOM0B XHMHH, HKOJOTHYECKOTO
MBIIIJICHUA, YMEHHA PYKOBOJICTBOBATLCA UM B HO3HaBaT6HBHOﬁ, KOMMyHHKaTHBHOﬁ u COHHaHLHOﬁ IIpaKTUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pPE3yJbTaTOB BBIACISIIOT 3HAYMMBIE AL (POPMHPOBAHMS MHMPOBO33PEHHUS
oO0lIeHayYHbIe MOHATHA (3aKOH, TEOpHs, NPUHLMII, IMIIOoTe3a, (aKT, CUCTeMa, MPOLECcC, SKCIEPUMEHT U APYroe.),
KOTOPBIC UCIIOJB3YIOTCA B €CTCCTBCHHO-HAYYHBIX yqe6H1>1x npeaMeTax U IMO3BOJIAIOT Ha OCHOBE 3HAaHUM U3 OTUX
peaMeTOB (OPMHUPOBATH IPEACTABICHHWE O IEIOCTHONH HAay4YHO KapTWHE MHpa, W yHUBEpCAJIbHBIC ydeOHBIE
JelicTBus  (IO3HaBaTeNbHbIE, KOMMYHHKATHBHBIE, PETYJIATHBHBIE), KOTOphIe oOecrednBaoT (HOpMHUpOBaHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IUITAHUPOBAHHUIO M OCYIIECTBICHUIO YI€OHOI e TeTbHOCTH.

Ilo3naBaTenbHbIe yHHBepcaJdbHbIe YueOHbIE JeiiCTBUS

Ba3oBble JJoruueckue AeicTBUA:

YMC€HUA HCIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBINUJICHUA TIpU OCBOCHUH 3HAHUMN: PpacCKpbIBaTb CMBICJI
XUMHWYECKHX TOHITHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTaHABINBAThH B3aMMOCBS3b C IPYTHMHU MOHATHIMH),
WCIIONIb30BATh TOHATHUS A1 OOBSICHEHUS! OTAENBHBIX (DaKTOB M SIBIEHHH, BEIOMpATh OCHOBAHUSI M KPUTEPUH JUISA
Knaccmbnkaunn XUMHYCCKHNX BCIICCTB U XUMHYCCKHX peakunﬁ, YCTaHaBJIMBATh NMPUINHHO-CIICACTBCHHBIC CBA3U
MCXIY 00BbEKTaMK N3Y4YCHHUA, CTPOUTH JIOTHYCCKUE PACCYKICHUA (I/IHIIyKTI/IBHBIe, JCAYKTUBHBIC, I10 aHaIIOFI/II/I),
JIeTIaTh BHIBOZBI U 3aKJIIOYEHHS;

yMEHHE NPUMEHSTHh B IPOIECCE IMO3HAHMS MOHATHA (TpEeJMETHbIE W MeTalpeIMETHBIE), CHMBOJIMYECKUE
(3HaKOBBIe) MOJECJ/IN, UCIIOJIB3YEMBIE B XHUMHU, npeo6pa30131)113aT1) IIUPOKO NPUMCHACMBIC B XUMHU MOJICIIBHBIC
NPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKast popMyiia U ypaBHEHHE XUMUUECKOH peakuu
— TpU pEIIeHNH Y4eOHO-TIO3HABAaTEJFHBIX 3a7ad, C Y4YETOM OSTHX MOJICNBHBIX NPEACTABICHUH BBIBIATE U
XapaKTCPU30BaATh CYIIECTBECHHBIC ITPU3HAKH NU3YyYaCMBIX 00BEKTOB — XUMHUYECKUX BCIICCTB U XUMHUYCCKHUX peaxunﬁ,
BBISABIIATH OGHH/IG 3aKOHOMEPHOCTH, NMPUIUHHO-CIICACTBEHHBIC CBA3N U NPOTHUBOPEYUA B M3Y4YACMBIX IIpOoHECCax U
SIBJICHUSIX.

Ba3zoBble nccnegoBaTe1bCKUe AeHCTBHS:

YMCEHUE HCIIOJIB30BATh IOCTABJICHHBIE BOIIPOCHI B KAY€CTBC MHCTPYMEHTA IMO3HAHUA, 4 TAKKE B Ka4CCTBC
OCHOBBI 17151 (POPMUPOBAHUS THITOTE3BI TI0 TPOBEPKE MTPABMIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;



NpUOOpEeTEHHE OIbITa M0 IUIAHMPOBAHMIO, OPraHM3allMd M IPOBEICHUIO0 YYEHHUYECKHX JKCIEPHUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJOM Hpolecca, CaMOCTOSTENILHO IPOrHO3MPOBATh €ro pes3ynbTar, (opMyiIHpoBaTh
0000MIeHNsT ¥ BBIBOABI 110 PE3yIbTaTaM IPOBEAEHHOTO OMbITA, HCCIEAOBAHUS, COCTABIATH OTYET O MPOJAEIAHHON
pabore.

Pabora c undopmanmeii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HMHYOPMALMIO pa3NUYHBIX BUIOB U (opm
NPEACTABICHUS, MONy4aeMyl0 W3 Pas3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSIPHAS JINTEpAaTypa XHMHUYECKOTO
COJIepXKaHusA, CIpaBOYHble TNocoOus, pecypcsl IHTepHeTa), KPUTHUECKH OIEHMBATh INPOTUBOPEUUBYI0 U
HEJIOCTOBEPHYIO0 HH(POPMALUIO;

YMEHHE IIPUMEHATh pa3NIMYHBIE METOABl W 3alpoChl IIPH MOWUCKE H 0TOOpe uH(pOpMALMH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX IS BBIONHEHHS y4eOHBIX M MO3HABATENBHBIX 337ad ONPENCIEHHOTO
TUIIa, NPUOOpPETEeHHE OIbITa B 00JAacCTH HCHOJNB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBIIAJICHUE KyJIbTYpPOW aKTUBHOTO HCIIOJIb30BAHHS PA3IMYHBIX ITOWCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMPATH
ONTHMAJIBHYIO (OPMY NpeACTaBICHUS HH(POPMAIIMK ¥ WIUTIOCTPUPOBATH PEIIacMble 3a1a41 HECJIOKHBIMU CXEMaMH,
JrarpaMMamH, IpyruMu GpopMamu rpaduKi U UX KOMOMHALMSIMUY;

YMEHHE HCIIOJIb30BaTh M AaHaIW3UPOBATh B IIpOLlECCe YUEOHOW M MCCIIEeNOBATEIbCKOW JESITENbHOCTH
nH(pOpMALMIO O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KAIOIICH
IIPUPOJHOM CPENBL.

KoMMyHuKAaTHBHBIC YHHMBepCAJIbHbIE YUYeOHbIe JeiCTBHA:

yYMEHHs 3a7aBaTh BOMPOCH (B XOA€ Auanora W (WiM) OUCKYCCHM) IO CYIIECTBY OOCYKTAaeMOW TEMBI,
(hopMyITMpOBATH CBOU MPEIOKECHHUSI OTHOCUTEIBEHO BBITIONHEHHUS TIPEUIOKEHHOHN 3aa4H;

YMEHUS NPEICTABIATH [OIYUYCHHBIE PE3YIbTaThl I03HABATECIBHON AEATEIbHOCTU B YCTHBIX M MMCbMEHHBIX
TEKCTaX; JeNaTh MPE3CHTAIMIO PE3YIbTaTOB BBIIOJIHEHUS XHMHYECKOTO SKCIEPHMEHTa (1a00paTOpHOTO OIIBITa,
71a00paTOpHON pabOTHI IO HCCIICOBAHHMIO CBONCTB BEIIECTB, YUCOHOTO NMPOCKTA);

yMeHHs yu4eOHOTro COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIBHON U MCCIIEIOBATEIHCKOI
JIeSITENIbHOCTH TPH PELICHUH BO3HUKAIONIUX MTPO0JIEM Ha OCHOBE yu€Ta OOIIUX HHTEPECOB U COTIIACOBAHMS TIO3ULINI
(obcyxnenus, oOMEH MHEHHMSMH, «MO3TOBBIE IITypMbD», KOOPIMHAIMS COBMECTHBIX NECHCTBHH, OIpEAeieHHUE
KPHUTEPHEB II0 OIICHKE KaueCTBa BHIMTOJHEHHOM pabOTHI U ApyTHE).

PeryasTuBHBIC YyHHBepcaIbHbIe yuYeOHbIE JelCTBHA:

YMEHHE CAMOCTOSTEIBHO ONPEAEISATh LI AeATEIbHOCTH, INTaHUPOBATh, OCYILECTBIIATh, KOHTPOIUPOBATh U
IpU HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO JICSITEIBHOCTD, BEIOMpaTh Hanbosnee 3(h(heKTUBHBIE CIIOCOObI PEIIeHHs
y4eOHbBIX U MO3HABATEIbHBIX 3a]a4, CAMOCTOSTEIBHO COCTABIATH WM KOPPEKTUPOBATH MPEUIOKEHHBIA aITOPUTM
JICHCTBUI NPU BBIMOJIHEHUH 3aIaHUH ¢ YIETOM MOTyYeHHS HOBBIX 3HAHUN 00 M3yd4aeMBIX 00BEKTaX — BEIIECTBAX U
peaKlMAX, OLEHUBATh COOTBETCTBHE MOIYYEHHOTO pEe3yNbTaTa 3asBICHHOW €M, yMEHUE HCIOJIb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, IPEUlaracMble B YCIOBUM 3alaHUN.

NPEIMETHBIE PE3YJIbTATBI

B cocTaBe mpenMeTHBIX pe3yabTaToOB II0 OCBOCHHIO 00S3aTENIHOTO COJECP)KAaHMs, YCTAHOBIEHHOTO TaHHOM
(enepanpHOI paboyeill MpOrpaMMOi, BBIACIAIOT: OCBOSHHBIE 00YYaIOIIMMHKCS HAy4YHbIE 3HAHNS, YMEHUS M CIIOCOOBI
JefcTBUH, creruduyeckue Uil NPEeIMETHOW 00macTH «XHUMHA», BUIBI AEATENBHOCTH IO IOIyYEHHIO HOBOTO
3HaHMUS, €r0 HHTEPIIPETalny, TPeoOPa30BaHNIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX 1 HOBBIX CUTYalUsX.

K xoHmy oOyuenus B 8 kiacce mpegMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh Y 00YHAIOIIUXCS yMEHHH:

® PacKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHHA: aTOM, MOJIEKYJa, XMMUYECKHN 3JIEMEHT, IIPOCTOE

BEILIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOIHAS W HEOJIHOPOJHAs), BAICHTHOCTh, OTHOCHTEIbHAS
aTOMHasg ¥ MOJEKyJIApHas Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJSApHAas Macca, mMaccoBas IOJIs
XMMHYECKOTO DJIEMEHTa B COCIMHEHHWH, MOJISIPHBI OOBEM, OKCHJA, KHCIOTAa, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHUs, XMMHUYECKas peakUus, KIacCUPHKAIMs pEeaKIuii:
peakmMy COCMMHEHHUS, PEAKIUU pPAa3JIOKEHHs, PEaKkIHH 3aMEIleHHs, peakIuu OOMeHa, 3K30- U
SHIOTEPMHUYECKHE pEeakIiH, TEIUIOBOW 3(dekT peakiuu, SAPO aToma, 3JIEKTPOHHBINA CIOH aToMma,
aTOMHasi OpOWTalb, PAJANYC aToMa, XMMHUYECKasl CBs3b, IOJISIPHAs U HEIOJISIPHAs KOBAaJICHTHAsl CBSI3b,
MOHHAs CBS3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBas JIOJs BellecTBa (IPOIEHTHAST KOHIIEHTPAIH) B
pacTBope;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATh 3TU IOHATUS IIPU OIIMCAHUU

BELIECTB U UX NPEBPALLEHUN;

® UCIIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS ()OPMYJ BELIECTB W YPABHEHUI XMMHYECKHX

peakuuit;



® OINPEIETATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEANHEHUSIX, CTCTIEHb OKUCIICHUS 3JIEMEHTOB B
OMHApHBIX COCOUHEHMSAX, NPHHAAICKHOCTh BEIIECTB K OIPEACIEHHOMY KIAacCy COCIMHEHHH II0
(hopmysam, BUI XUMUYECKOH CBSA3M (KOBAJICHTHASI M MOHHAs1) B HEOPTaHUYECKUX COCAMHEHNUSAX;

e packpeiBaTh cMbici [lepuoguueckoro 3akona [[. M. MenneneeBa: AE€MOHCTpUPOBATH IOHUMAHHE
NEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT HMX HoJoxkeHHsa B Ilepuommdeckoit
CHCTEME, 3aKOHOB COXPAHEHHS MAacChl BEHIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYISIPHOTIO
y4eHUsl, 3aKoHa ABOTapo;

® ONHUCHIBATH M XapakTepu3oBaTh TabauyHyro (opmy Ileproanueckoil cucTeMbl XUMHYECKUX DJIEMEHTOB!
pasnuuarh MOHATHS «TIJaBHas moarpymnna (A-rpymnma)» u «modounas noarpynna (b-rpymmna)», mansie u
OoJIbIINE TIEPUOJIBI, COOTHOCUTH 0003HAYEHUs, KOTOpBIEe UMeI0Tcs B Tabnuie «[leproguueckas cucrema
XUMH4YecKHX dnemeHToB JI. M. MenneneeBay C 4YHCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHS aTOMOB
XMUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsa sapa, oOIIee YHCIIO 3JIEKTPOHOB M PACHpeneNeHne UX MO
3JIEKTPOHHBIM CIIOAM);

¢ KIaccU(PUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA, XUMUYECKUE peakiuu (10 YUCITy
Y COCTaBY YYacTBYIOLIHMX B PEAKIMU BELIECTB, M0 TEIUIOBOMY 3D HEKTY);

® XapaKTepU30BaTh (ONMUCHIBATE) OOLINE XUMHUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIAs
OINKCaHKE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKHUX PEAKIIMN;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KAadeCTBEHHOIO COCTaBa, BO3MOXHOCTU
MPOTEKAHUS XUMUYECKUX NPEBPALCHUN B Pa3IHMYHBIX yCIOBHSX;

® BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMHUYECKOTO
3JIeMeHTa 10 (hOpMyJIe COECIMHEHHUS, MacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, MPOBOJHUTH PAaCUETHI IO
YPaBHEHHIO XMMHYECKON peaKIHH;

® IPUMEHATh OCHOBHBIE OIEpAllMd MBICIUTEIBHON JEATENIbHOCTH — AaHAIM3 W CHHTE3, CPAaBHEHHUE,
000011IeHNe, CHCTEMATH3alNI0, KIACCH()UKAINIO, BBIIBICHHE NMPUIMHHO--CICACTBEHHBIX CBS3EH — AJIA
U3y4YeHHs] CBOWCTB BEHIECTB M XHMMHUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHBIE METOIbl MO3HAHHA —
Ha0JoieHue, U3MEpeHHe, MOJISTUPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBII);

e ClIe/IOBATh MpaBHJIAM II0JIb30BAHUS XUMHUYECKOW IMOCYIOH W J1a0OpaTOpHBIM O0OpYAOBaHHEM, a TaKKe
npaBHjIaM OOpAILleHUs C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSMH IO BBITIOJIHEHHUIO JIAOOPaTOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYSHUIO M COOMPAaHUIO ra3000pa3HbIX BelecTB (BOJOPOJa U KUCIOPOAA),
MPUTOTOBIEHHIO PACTBOPOB C ONPENENEHHON MacCOBOM o€l paCTBOPEHHOTIO BEILECTBA, INIAHUPOBATh
U OPOBOJUTH XUMHUYECKHE OSKCIIEPHUMEHTHI IO pAaclO3HaBaHHMIO PACTBOPOB MIETOYEH M KHCIOT C
MOMOIIIBIO MHMKATOPOB (JIakMyc, (heHonTaaerH, METUIIOPaHXK U IpyTHUe).

K xoHmy oOyuenus B 9 kjacce INpeJMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTPaXaTh

c(OpPMHUPOBAHHOCTH Y 00YUAIONIMXCST YMEHHH:

® PacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATUI: XUMHYECKMH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENCHb OKHCIICHHS, XMMHYECKas peakuusi, XMMHUYEecKas CBS3b, TEIUIOBOH 3(dekT peakuuu, Moib,
MOJISIPHBIA 00BEM, paCTBOD, MEKTPOIUTHI, HEANIEKTPOJIUTHI, JCKTPOIUTHIECKAS JUCCOUUAIIHS, PEaKIINH
MOHHOTO OOMEHa, KaTalinu3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMBblE peakIuy,
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTepHOCTh, XHMMHYECKas CBsI3b (KOB&JIEHTHAsd, WOHHAasi,
MeTaJuIn4ecKas), KpUCTAUIMYeCcKass PeHI€TKa, KOPpPO3HWs METaIOB, CIIABBI, CKOPOCTh XHMHUYECKOH
peakuuu, npeaensHo gomycrumas konnentpanus [1JIK BemecTsa;

® WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U MPUMEHSTh 3TH MOHSITUS IPU ONMUCAHUN
BEIIECTB U UX NPEBPALICHU;

® [CTIOJIb30BaTh XUMHUYECKYI0O CHMBOJIHKY JUI COCTAaBJIECHUS (OPMYJ BEIIECTB M YPAaBHEHHUH XUMHUYECKHX
peakuuit;

® OTIpE/ICIATh BAJICHTHOCTh W CTENEHb OKUCIICHHS XMMHYECKHX 3JEMEHTOB B COEAWHEHHSX Pa3IMIHOTO
cocTaBa, NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIMHEHHWH Mo (opMyTaM, BHI
XUMHWYECKON CBSI3M (KOBaJICHTHAsl, MOHHASA, METAJUINYECKas) B HEOPTaHWYECKUX COCIMHEHMAX, 3apsii
MOHa 10 XMMHUYECKOH (opMmyIe, XapakTep cpelsl B BOAHBIX pPacTBOpax HEOPTaHWYECKUX COEIAMHEHHH,
THUII KPUCTAJUIMUECKON pElIETKN KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cMbIcn [lepuoandeckoro 3akona [I. 1. MengeneeBa U JeMOHCTPUPOBATh €r0 NOHHMAaHUE:
OIUCHIBATh U XapaKTepnu3oBaTh Tabmmunyto Gopmy Ileproaiyeckoil cuCTEMBbl XUMUYECKUX 3JIEMEHTOB!
pa3nnyaTh MOHATHSA «TJaBHAA MOATpymma (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymma)», mansie u
OomnpIIMe TEPUOJIBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpPHIE HMEIOTCS B TEPUOIUYECKON Tabmuie, c
YHCIIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsja sipa,



o0liee 4YHCIO 3JIEKTPOHOB M PACIpeleNieHHe HX 110 JJIEKTPOHHBIM CJOSIM), OOBSCHATH o0OmIHe
3aKOHOMEPHOCTH B U3MECHEHHMHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUI B Npejienax MajlblX IEpHOJOB U
ITIABHBIX ITOATPYIH € YYETOM CTPOCHHUS UX aTOMOB;

¢ KIaccu(PUIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA, XUMUYECKUE peakiuu (10 YUCITy
M COCTaBy Y4YacCTBYIOLIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1Mo MU3MEHEHHIO CTerneHen
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB);

¢ XapaKTepu30BaTh (OMHCHIBATE) OOIIME W CHEeHU(pUYECKHe XUMHYCCKHE CBOICTBAa IPOCTHIX W CIOKHBIX
BEIIECTB, MOATBEP)KAAs  ONHMCAaHHE IpPUMEpPaMH  MOJEKYJIAPHBIX M  HMOHHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHYECKHX PEaKIHii;

® COCTaBIIATh YPABHEHUS DIICKTPOIUTHYCCKONH IHCCOLMAIMM KUCIOT, INEJOYed M cojeil, IOJHbIe |
COKpAaIEHHbIE YpaBHEHHS pEaKkIUii HMOHHOTO OOMEHAa, ypaBHEHHS pEaKLUH, IOATBEPIKAAIONIINX
CYILLECTBOBaHNE IeHETHUCSCKOM CBA3M MEKy BELIECTBAMH Pa3IMYHBIX KJIACCOB;

® PAaCKpHIBaTh CYIMHOCTh OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX pEAaKUUHd IIOCPEACTBOM  COCTABJICHUS
3JIEKTPOHHOT0 OanaHca ITUX PeaKIHi;

® IPOTHO3UPOBATh CBOWCTBA BELICCTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH IPOTEKaHHS
XMMHYECKHX MPEBPAICHHI B Pa3JIMYHBIX YCIOBHUIX;

¢ BBIYHCIISATH OTHOCHTENILHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO JJOJI0 XUMHYECKOTO
JJIeMeHTa 10 (OpMyJe COSIUHEHHUs, MAaCCOBYIO JOJII0 BEIIECTBAa B PACTBOPE, MPOBOIUTH PAacUEThl IO
YPaBHEHUIO XUMHUYECKOH PeaKLHy;

e coOMIoIaTh MpaBWJa MOJIBb30BaHMS XUMUYECKOW IMOCYyIOW M J1a00paTOpHBIM OOOpYJOBaHHEM, a TaKXe
NpaBuiIa OOpALICHHs C BEIECTBAMHU B COOTBETCTBHH C HHCTPYKLMSAMH IO BBITOJIHEHHUIO JIAOOPATOPHBIX
XMMHYECKHX OIBITOB TI0 MOJYYCHUIO W COOMPAaHUIO ra3000pa3HBIX BELICCTB (aMMHAKa U YIJICKHCIOrO
rasa);

® IPOBOAWTE PEaKLMH, MOJATBEP)KIAIONINE KAueCTBCHHBIH COCTaB PA3IMYHBIX BEIIECTB: PAaclO3HABATh
OTBITHBIM ITyTEM XJIOpPHUI-, OpoMua-, woaun-, kapOoHat-, gocdar-, cunmkar-, cynbdar-, THIPOKCH-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YyYEHHBIX METAJUIOB, NPHCYTCTBYIOIIUE B BOJHBIX pPacTBOpax
HEOPraHNYEeCKUX BEIICCTB;

® IPUMEHSTh OCHOBHBIC OIEpalMd MBICIUTENFHON JEATeNbHOCTH — aHalk3 W CHHTE3, CpPaBHEHHE,
000011eHre, CHCTEMaTH3alLUI0, BBISBICHUE MPUYNHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4EHHs] CBOWCTB
BEIIECTB U XUMHYECKHX PEAKIHil, €CTeCTBEHHO-HayYHBIC METOBI TO3HAHUS — HaOJII0ICHNE, 3MEPEHHUE,
MOJICTUPOBAHHUE, IKCIICPUMEHT (peabHbIA U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJuun4yecTBo 4acoB neKTPoHHBIC Buasl
Ne | HaumenoBanue - ) AeSITEILHOCTH C
nuppossbie
n/ | pa3ieyioB M TeM Bcer | KoHTpoJbH IIpakTHyeck P ydeTom
5 6 o0pa3oBare/ibHbIE
n NMPOrpaMmbl 0 ble padoThI ue padoTel POrpPaMMBbl
porp P P pecypchl porp
BOCITUTAHUSA
Paznen 1. [lepBoHavyaabHbIe XUMHYECKHE TOHATHS
IIPUMEHEHHE
HWHTCPAKTHUBHBIX
¢dopm yuebHOI
paboTsl —
MHTEJIIEKTyalbH
Xumust — Y
s BIX,
Ba)kHast 00J1acTh
Bubnunorexa [IOK CTUMYJIMPYIOIIHNX
€CTECTBO3HAHUSI MIO3HABATEJILHYIO
1.1 N 5 2 https://m.eds00.ru/7f418 y
NPaKTHYECKOH 37¢ MOTHBAIHIO,
JIeSATEIBHOCTH _ HUIPOBBIX
YejoBeKa MCTOIK,
JIUCKYCCHH,
JAar0IINX
BO3MOXKHOCTb
IPUOOPECTH OIIBIT
BEICHUS
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KOHCTPYKTUBHOTO
JIMaJIora;
IpyNIoBOMH
paboThl, KoTOpas
YYUT

CTPOUTH
OTHOIICHUS
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS

BemecTBa u
1.2 XHUMUYECKHE
peakuuu

Hroro no pazneny

Pasnen 2. Baxkneiimmue npeacra

15

20

bubanoreka [JOK

https://m.edsoo.ru/7f418

37c

BHUTEC/IH HEOPTAaHHIECCKHUX BelIECTB

NpUMEHEHNE
WHTEPaKTHBHBIX
¢dopm yueOHoi
paboTsl —
UHTEJIEKTyalbH
BIX,
CTHMYJTHPYIOIINX
MI03HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIUK,
JIACKYCCUH,
JTAFOIINX
BO3MOXXHOCTb
NPUOOPECTH OIBIT
BEACHUSA
KOHCTPYKTHUBHOTO
JIMaJIora,;
TPYIIIOBOH
paboThI, KOTOpast
YUUT

CTPOUTH
OTHOIICHHUS 1
JIeHCTBOBATh B
KOMaH/ie,
CHocoOCTBYET
Pa3BHUTHIO
KPUTHYECKOTO
MBIIIICHUS

Bo3znyx.
Kucnopoa.
TTonsitue 06
OKCHJIaX

21

Bbutnuorexa IIOK

https://m.edsoo.ru/7f418

37c

NpUMEHEeHNE
MHTEPaKTHBHBIX
bopm yueOHoi
paboTer —
MHTEIJICKTyalbH
BIX,
CTUMYJIMPYIOIINX
MI03HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIHK,
JIUCKYCCHH,
JIAFOLIHX
BO3MOXKHOCTb
IprOOPECTH OTBIT
Be/ICHHS
KOHCTPYKTHUBHOTO
JIaJIora;
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2.2

Bonopon.Ilousitu
€ 0 KHCJIOTaX 1
COJISIX

Bubnmoreka [JOK

https://m.edsoo.ru/7f418

37c

IpynIoBoOi
paboThl, KoTOpas
YYUT

CTPOUTH
OTHOIICHHUS 1
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS
NpUMEHEHHE
WHTEPaKTHBHBIX
¢dopM yueOHOI
paboTsr —
WHTEJJIEKTyalbH
BIX,
CTHMYJTHPYIOIINX
MI03HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIUK,
JIUCKYCCHIA,
JTAFOIINX
BO3MOXXHOCTb
NPUOOPECTH OIIBIT
BeICHUS
KOHCTPYKTUBHOTO
JIMaJIora;
rPYIIOBOM
paboThI, KOTOpast
YYUT

CTPOUTH
OTHOIICHUS
JIeHCTBOBATh B
KOMaHJIe,
CHocoOCTBYET
Pa3BHUTHIO
KPUTHYECKOTO
MBIIIICHUS

2.3

Bopa. PactBopsL.
Ionsarue 06
OCHOBaHMAX

Bbutnuorexa IIOK

https://m.edsoo.ru/7f418

37c

IIPUMEHEHHE
MHTEPAKTHBHBIX
¢dopmM yuebHOI
paboTer —
HHTEJIIEKTyalbH
BIX,
CTHMYJIMPYIOIIUX
[I03HABATENbHYIO
MOTHBAIHIO,
UTPOBBIX
METOJTHK,
JUCKYCCHil,
JTAFOIIHAX
BO3MOXXHOCTb
PUOOPECTH OIIBIT
BEICHUS
KOHCTPYKTUBHOTO
JHAJIOTa;
IpyIIIOBOH
paboThl, KOoTOpas
YUUT

CTPOUTH
OTHOIICHHS
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24

OCHOBHEIC
KJIACCHI
HEOPTaHMYECKIX
COEIMHEHN N

11

bubanoreka [JOK

https://m.edsoo.ru/7f418

37c

JIEHCTBOBATH B
KOMaHJIe,
croco0CcTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUTCHUS
IPUMEHEHNE
HHTEPaKTHBHBIX
(dhopm yaeOHOM
paboTBI —
HWHTEIUICKTYaJIbH
BIX,
CTHUMYJIAPYIOIIHAX
MMO3HABATENILHY O
MOTHUBAIHIO,
UTPOBBIX
METO/IVIK,
JIUCKYCCHH,
JTATOIINX
BO3MOYKHOCTB
proOPECTH OTBIT
BEICHUS
KOHCTPYKTHBHOTO
JIaJiora;
IpyIIIOBOH
paboThl, KoTOpas
YUUT

CTPOHTH
OTHOIICHHS U
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIUTICHUS

Hroro o pazaeny

Pasnen 3. Ilepuoguueckuii 3akoH u Ilepnoauyeckas cucreMa XuMu4ecKkux 3a1eMeHToOB /1.

30

N. MenpeneeBa. Ctpoenne aToMoB. XuMU4ecKasi ¢Bfi3b. OKUCINTEIBHO-
BOCCTAHOBHUTEIbHbIE PEAKIINT

3.1

Ilepuonuueckuit
3aKOH U
Ilepuoauueckast
cucrema
XUMHYECKHIX
snemenToB /. U.
Mennene-eBa.
CtpoeHue aToMa

Bbutnuorexa IIOK

https://m.edsoo.ru/7f418

37c

IIPUMEHEHHE
MHTEPAKTHBHBIX
¢dopmM yuebHOI
paboTer —
MHTEJJICKTyalbH
BIX,
CTHMYJIMPYOIIUX
MO3HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIHK,
JIUCKYCCHI,
JTAFOIIHAX
BO3MOXKHOCTb
PUOOPECTH OIIBIT
BEICHUS
KOHCTPYKTUBHOTO
JHAJIOTa;
IpyIIIOBOH
paboThl, KOoTOpas
YUUT

CTPOUTH
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OTHOLIEHUS U
JIeHiCTBOBAThH B

KOMaHJe,
croco0CcTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUIEHUS
IIPUMEHEHNE
HHTEPaKTHUBHBIX
(dhopm yaeOHOM
paboTeI —
UHTEJUIEKTyallbH
BIX,
CTUMYJIUPYIOIIUX
MIO3HABATEJIBHYIO
MOTHBAIHIO,
UTPOBBIX
METOJVK,
JIUCKYCCHH,
Xumuyeckas NAROIIHX
CBSI3b. bubnuoteka IJOK BO3MOIKHOCTE
3.2 | OkwucIUTeNnhHO- 8 1 https://m.eds00.ru/7f418 npuobpecTn ombT
BOCCTaHOBUTEIILH 37c BEIICHUS
bIC PeAKLUH KOHCTPYKTUBHOT'O
JIHasora;
IpyIIIOBOH
paboThl, KoTOpas
YUUT
CTPOHTH
OTHOILLIEHHS U
IEUCTBOBATH B
KOMaHJe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUTCHUS
butnuoreka IIOK
HUroro mo pasmeny 15 https://m.edsoo.ru/7f418
37c
Bbubnuoreka I[JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68 4 5
YACOB IIO
ITPOI'PAMME
9 KJIACC
KoamnuecTBo yacoB neKTponHbIe Bunabl
Ne | HaumenoBanue AeSITEILHOCTH €
n/ | pa3neaoB U TeM Bcer KoHutpoabn IIpakTHUyeck (wipposbic) ydeTom
oOpa3oBaTe/ibHbIE
n NMpOrpaMMmblI 0 ble padoThI ue padoTsl pecypebr POrpaMMel
BOCIIMTAHUS
Pa3gen 1. BemecTBo H XUMHUYeCKHE peaKIUU
IToBTOpEHUE N Butmmorexa LIOK IIPUMEHEHHE
yriuybneHne ] MHTEPAKTUBHBIX
11 SHAHMH OCHOBHEL 5 1 https://m.edsoo.ru/7f41a bopM yaebHOiT
636 paboTsr —

pas3zenosB Kypca 8
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Kj1acca

HHTEJUICKTYallbH
BIX,
CTHUMYJIAPYIOIIAX
MO3HABATEJILHYIO
MOTHUBAIHIO,
UTPOBBIX
METOJIVIK,
JIUCKYCCHH,
JTATOIINX
BO3MOKHOCTb
MIPHOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOT'O
JIaJIora;
IpyNIIoBOMH
paboThl, KoTOpas
YYUT

CTPOHTH
OTHOIICHHS U
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIUICHUS

1.2

13

OCHOBHEIE
3aKOHOMEPHOCTHU
XHUMHUYECKUX
peaxiuit

QHCKTPOHI/ITI/I"ICC

Kasg gucconuanms.

XUMHUYECKHE
peakuuu B
pacTBopax

bubnnorexa [JOK
https://m.edsoo.ru/7f41a
636

bubanorexa [IOK
https://m.edsoo.ru/7f41a
636

NpUMEHEHHE
WHTEPaKTHBHBIX
dbopmM yuebHOit
paboTel —
HHTEJIEKTyalbH
BIX,
CTHMYJTHPYIOIINX
MI03HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJTUK,
JIUCKYCCHIA,
JIAFOLIHX
BO3MOXXHOCTb
IpHOOPECTH OMBIT
BEICHUS
KOHCTPYKTHUBHOTO
JIaJIora;
rpynnoBoi
paboThl, KOTOpast
Y4UT

CTPOUTH
OTHOIICHHS 1
JIeHCTBOBATh B
KOMaH/ie,
CrocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIITIEHUS
IIpUMEHEHHE
WHTEPAKTHBHBIX
¢dopM yueOHOI
paboTer —
MHTEJJICKTyalbH
BIX,
CTUMYJIMPYIOIIUX
MO3HABATENILHYIO
MOTHBAIHIO,
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Uroro no pazgeny

17

Paznea 2. HemeTaJsIbl M UX COeTHHEHHUS

HUTPOBBIX
METO/IVIK,
JIUCKYCCHIA,
JTATOIINX
BO3MOKHOCTb
MIPHOOPECTH OTIBIT
BEICHUS
KOHCTPYKTUBHOTO
JTHAJIOTa;
TPYIIOBOM
paboThI, KOoTOpast
YUUT

CTPOHTH
OTHOILICHHS U
JIeHCTBOBATH B
KOMaHJIe,
crocoOcTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUTCHUS

21

2.2

O6mas
XapaKTepUCTHKA
XHUMHUYECKUX
sneMmeHToB VIIA-
TPYIIIIBL
T"amorensr

O6mas
XapaKTepUCTHKA
XUMHUYCCKUX
snemeHToB VIA-
rpymmel. Cepa u
€€ cCoeIMHEHUS

bubnnorexa [JOK

https://m.edsoo.ru/7f41a

636

bubanorexa [IOK

https://m.edsoo.ru/7f41a

636

NpUMEHEHHE
WHTEPaKTHBHBIX
bopm yueOHoi
paboTsl —
HHTEJIEKTyalbH
BIX,
CTHMYJTHPYIOIINX
MI03HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJTHK,
JIUCKYyCCUH,
JIAFOLIHX
BO3MOXXHOCTb
IpHOOPECTH OMBIT
Be/ICHUS
KOHCTPYKTHUBHOTO
JIaJIora;
rpynnoBoi
paboThl, KOTOpast
YUUT

CTpOUTH
OTHOIICHHS 1
JIeHCTBOBATH B
KOMaH/ie,
CrocoOCTByeT
Pa3BHUTHIO
KPUTHYECKOTO
MBIIITIEHUS
NpUMEHEHHE
MHTEPAKTHBHBIX
¢dopm yueOHOM
paboTsl —
MHTEJJICKTyalbH
BIX,
CTHMYJIMPYIOIIUX
MO3HABATENILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIHK,
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2.3

Oo6mas
XapaKTEePUCTHKA
XUMHUYECKHX
371eMeHTOB VA-
rpymnmsl. A3or,
docdop u ux
COE/IMHEHUS

bubnnorexa [IOK

https://m.edsoo.ru/7f41a

636

JUCKyccuil,
JTAFOLIHUX
BO3MOXXHOCTb
NPUOOPECTH OIIBIT
BEICHUS
KOHCTPYKTUBHOTO
JTHAJIOTa;
TPYIIOBOH
paboThI, KOTOpast
Y4UAT

CTPOHTH
OTHOIICHHUS U
JieificTBOBaTh B
KOMaH/ie,
croco0cTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUTCHUS
IPUMEHEHUE
HHTEPaKTHBHBIX
(dhopm yaeOHOM
paboTer —
MHTEJJICKTyalbH
BIX,
CTHMYJIMPYIOIIUX
MO3HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIVIK,
JIUCKYCCHH,
JTATOIINX
BO3MOYKHOCTb
prOOPECTH OTBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIaJora;
IpyIIIOBOH
paboThl, KOTOpas
YUUT

CTPOUTH
OTHOIICHHS U
IEUCTBOBATH B
KOMaHJIe,
CrocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS

24

O6mas
XapaKTepUCTHKA
XUMHYECKHX
anemeHToB [VA-
rpynmsl. Yriaepon
U KPEMHUI U UX
COEIIITHEHUS

Bbubnuoreka [IOK

https://m.edsoo.ru/7f41a

636

NpUMEHEeHNE
WHTEPaKTHBHBIX
dhopm yaeOHOM
paboTer —
MHTEJIIEKTyalbH
BIX,
CTUMYJIMPYIOIINX
MIO3HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJTHK,
JIUCKYCCHH,
JTAFOIINX
BO3MOXKHOCTb
IprOOPECTH OTBIT
BEICHUS
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KOHCTPYKTUBHOTO
JIMaJIora;
IpyNIoBOMH
paboThl, KoTOpas
YYUT

CTPOUTH
OTHOIICHUS
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIITICHUS

Hroro mo paznmery 25

Pa3znen 3. MeTa/lsIbl M HX COeTHHEHUS

OO1me cBOMCTBA
3.1 t 4
METAJUIOB

bubnnorexa [IOK
https://m.edsoo.ru/7f41a
636

IpUMEHEHUE
HHTEPaKTHBHBIX
(dhopm yaeOHOM
paboTer —
HMHTEIUICKTYalIbH
BIX,
CTHMYJIMPYIOIIUX
MO3HABATEJILHYIO
MOTHBAIHIO,
HUTPOBBIX
METOJIUK,
JIUCKYCCHH,
JTATOIINX
BO3MOKHOCTb
prOOPECTH OTBIT
BEICHUS
KOHCTPYKTUBHOTO
JIHasora;
IpyIIIOBOH
paboThl, KOTOpas
YUUT

CTPOUTH
OTHOIICHHUS 1
IEUCTBOBATH B
KOMaHJIe,
CrocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS

Baxknenmme
3.2 METAJIIBI ¥ UX 16
COEIMHEHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41a
636

NpUMEHEeHNE
MHTEPaKTHBHBIX
dbopm yuebHoit
paboTer —
MHTEIJICKTyalbH
BIX,
CTUMYJIMPYIOIINX
MIO3HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIHK,
JIUCKYCCHH,
JIAFOLIHX
BO3MOXKHOCTb
IprOOPECTH OTBIT
Be/ICHHS
KOHCTPYKTHUBHOTO
JIaJIora;



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

Hroro no pazneny

Pasnen 4. Xumus u okpy:Kamouias cpeaa

20

rpynIoBoOi
paboThI, KOTOpast
YYUT

CTPOHTH
OTHOILICHHS U
IEUCTBOBATH B
KOMaHJIe,
CITOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIIUTCHUS

BemecrtBa u
4.1

JKU3HHU 4YCJIOBCKA

Uroro no pazgeny

PesepBHOE Bpems

Marepuaisl B

bubnnorexa [IOK

https://m.edsoo.ru/7f41a

636

Bbubnuoreka [IOK

https://m.edsoo.ru/7f41a

636

NpUMEHEHNE
WHTEPaKTHBHBIX
(dhopm yaeOHOM
paboTer —
HHTEJIEKTyalbH
BIX,
CTHMYJTHPYIOIINX
MO3HABATEJILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIUK,
JIACKYCCUH,
JTAFOIINX
BO3MOXKHOCTb
PHUOOPECTH OTIBIT
BEACHUSA
KOHCTPYKTHUBHOTO
JIMaJIora,;
rpynnoBon
paboThl, KOTOpas
Y4UT

CTpOUTH
OTHOIICHHS 1
JIeHCTBOBATh B
KOMaH/ie,
CrocoOCTByeT
Pa3BUTHIO
KPUTHYECKOTO
MBIIIICHUS

NpUMECHCHUE
MHTEPaKTUBHBIX
¢dopmM yuebHOI
paboTer —
MHTEJJICKTyalbH
BIX,
CTHMYJIMPYIOIUX
MO3HABATENILHYIO
MOTHBAIHIO,
UTPOBBIX
METOJIHK,
JIUCKYCCHI,
JTAFOIIHAX
BO3MOXKHOCTb
IPUOOPECTH OIIBIT
Be/ICHHS
KOHCTPYKTUBHOTO


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

JIMaJIora;
rpynIoBoi
paboThl, KoTOpas
YYUT

CTpOUTH
OTHOIICHUS 1
IEUCTBOBATH B

KOMaH/Ie,
CITOCOOCTBYET
Pa3BHUTHIO
KPUTHYECKOTO
MBIIIUICHUS

OBIIEE

KOJIMYECTBO

YACOBTIO 68 4 !

[MPOTPAMME




